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Preface

The mission of the Fish and Wildlife Service is to conserve, protect, and enhance fish, wildlife, plants
and their habitats for the continuing benefit of the American people. Wetlands are among the Nation's
most valuable natural resources, providing crucia habitat for awide variety of fish and wildlife. Their
landscape position, hydrology, and vegetation also make wetlands especially important for water quality
renovation, flood water storage, shoreline stabilization, and production of food and fiber. Because of
these and other values, wetlands and their associated waters receive much attention for resource
protection, restoration, and management.

The Service's National Wetlands Inventory Program is responsible for mapping the Nation's wetlands,
and reporting to the Congress at ten-year intervals on the national status and trends of these important
habitats. This information aids planners, resource managers, decision-makers, and others in better
understanding these valuable habitats, and in improving the status of wetlands.

Wetlands surrounded by upland - "geographically isolated wetlands' - are vital habitats for numerous
wildlife species (including endangered and threatened plants). In many areas, these wetlands serve as
oases for wildlife, especially in arid and semi-arid regions. Being surrounded by upland and often small
In size also have made them perhaps the most vulnerable wetlands in the country. Development of
adjacent uplands has posed significant threats both direct and indirect to these wetlands and their
associated wildlife.

Given the wildlife significance of these wetlands, the Service prepared this report to provide an
ecologica and geographic overview of isolated wetland resources of the United States. For the purposes
of this report, isolated wetlands have no apparent surface water connection to perennial rivers and
streams, estuaries, or oceans. Ecological profiles were developed to provide the public with a better
understanding of 19 types of wetlands that are often considered geographically isolated wetland habitats.
The report aso included the results of a study that estimated the extent of potentially isolated wetlands at
72 selected sitesin 44 States. Available National Wetlands Inventory map data were combined with U.S.
Geological Survey hydrology data through geographic information system analysis to develop these
estimates. The report should increase public awareness of these significant and vulnerable wetlands.

[Back to Table of Contents] [Home]
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Section 2. Overview of | solated Wetlands

This section provides an introduction to isolated wetlands. It begins with a general discussion that
explains different definitions of isolated wetlands and reviews major functions of isolated wetlands. The
section concludes with brief profiles of individual wetland types that have been traditionally viewed as


http://164.159.102.150/report_files/images/d_gifs/2-1.gif
http://164.159.102.150/report_files/images/d_gifs/2-2.gif

hydrol ogic connection to other wetlands or waters considering both surface and subsurface flows.
Examples of hydrologically isolated wetlands are Southwest playas and Nebraska's Rainwater Basin
wetlands. Many wetlands considered isolated from the landscape or geographic perspective are
connected hydrologically via groundwater to other wetlands and to rivers and streams. For example,
Figure 2-3 shows subsurface flows from South Dakota prairie pothole wetlands to a regional
groundwater system that eventually emptiesinto a stream. Similar groundwater connections take place
in other areas (see numerous illustrationsin Fretwell et al. 1996; some of which are presented el sewhere
in this section). In karst regions, many geographically isolated wetlands are hydrologically connected to
underground waterways. Other geographically isolated wetlands may become hydrologically linked to
other wetlands during extremely wet years as surface water overflows from one depressional wetland to
another. So time may also be afactor when considering whether or not a given wetland is hydrologically
isolated.

Figure 2-3. General subsurface flows between different South Dakota potholes and riverine wetlands. (Source: Sando
1996)

| solation from an ecological perspective is even more difficult to define since one would have to identify
physical, chemical, or other barriers to the exchange of genetic material, for example. Barriersthat affect
seed dispersal, anima movements, and reproductive success would have to be evaluated. Isolation in
this context may be best defined relative to a particular organism, since some features that pose barriers
to some organisms do not restrict others. From a wetland-dependent animal's standpoint, isolation isa
function of the number of neighboring wetlands, the distance between them, the nature of the matrix land
cover, and the mobility of the particular species (Gilberto Cintron, pers. comm.). Determining ecological
isolation might also require identification of discontinuitiesin biological characteristics like genotypes or
phenotypes of certain species. Inthe view of some landscape ecologists, an isolated system is one that
has no exchange of energy or matter with its surrounding environment (Forman and Godron 1986).

From this perspective, it may not be possible for any wetland to be truly isolated.

Overview of | solated Wetland Functions

Wetlands provide a host of functions that benefit ecosystems as well as society (see Mitsch and
Gosselink 2000). Many of the functions are synergistic in producing services or materials that are valued
by people (Table 2-1). Wetlands largely operate as a holistic or integrated system within a watershed,
waterfow! flyway, or ecoregion (Tiner 1998). Individua wetlands working together provide valued
functions and the value of a network of wetlands (e.g., within awatershed or flyway) is greater than the
sum of itsindividual parts. A collection of wetlands on the landscape may be the vital ecological unit for
some animals, while others require a combination of wetlands and uplands for survival and

reproduction.

The following discussion is a brief overview of some of the functions of isolated wetlands. It is not
intended to be exhaustive, but is designed to acquaint readers with the potential roles isolated wetlands
play. For additional information about functions of specific types of isolated wetlands, readers are
referred to the next subsection and to publications listed in the References Cited section.

Table 2-1. Major wetland functions and some of their values. (Source: Tiner 1998)
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Function Some Vaues

Water storage

Flood- and storm-damage protection, water source during dry seasons, groundwater recharge, fish and
shellfish habitat, water source for fish and wildlife, recreational boating, fishing, shellfishing, waterfowl
hunting, livestock watering, ice skating, nature photography, and aesthetic appreciation

Slow water release

Flood-damage protection, maintenance of stream flows, maintenance of fresh and saltwater balancein
estuaries, linkages with watersheds for wildlife and water-based processes, nutrient transport, and
recreational boating

Nutrient retention and cycling

Water-quality renovation, peat deposits, increases in plant productivity and aquatic productivity,
decreases in eutrophication, pollutant abatement, global cycling of nitrogen, sulfur, methane, and carbon
dioxide, reduction of harmful sulfates, production of methane to maintain Earth’ s protective ozone layer,
and mining (peat and limestone)

Sediment retention

Water-quality renovation, reduction of sedimentation of waterways, and pollution abatement (retention
of contaminants)

Substrate for plantsand animals

Shoreline stabilization, reduction of flood crests and water’ s erosive potential, plant-biomass
productivity, peat deposits, organic export, fish and wildlife habitats (specialized animals, including rare
and endangered species), aguatic productivity, trapping, hunting, fishing, nature observation, production
of timber and other natural commodities, livestock grazing, scientific study, environmental education,
nature photography, and aesthetic appreciation

Water Storage

Depressiona wetlands, whether isolated or not, store precipitation that could otherwise rapidly flow
downstream, creating potential flooding of low-lying areas. Since isolated basins have no natural outlets,
all water entering them is retained (including groundwater recharge). Thisisvaluable for flood
reduction, since such water does not contribute to local or regional flooding (Carter 1996). When an area
contains thousands of isolated depressional wetlands, the surface water storage capacity can be
enormous. For example, pothole wetlands in North Dakota s Devils Lake Basin can store as much as 72
percent of the total runoff from a 2-year frequency storm and about 41 percent from a 100-year storm
(Ludden et al. 1983). In many cases, this water storage function facilitates an isolated wetland’s
potential role in groundwater recharge and streamflow maintenance (through contribution to regional
groundwater supplies) and at the same time, provides valuable waterfowl and waterbird habitat. The
multiple benefits of temporary water storage are considerable.

By holding water for long periods, isolated wetlands serve as water sources that benefit fish and wildlife,
domestic livestock, and people. An abundance of water creates wetland habitats for native fish and



wildlife that provide recreational opportunities for many people (e.g., hunting and fishing) and help
support local economies. |solated wetlands within rangeland are often used as watering holes for
livestock, while similar wetlands in agricultural settings may serve as sources of irrigation water. These
two uses can have adverse effects on wildlife and the habitat quality of these wetlands. The wettest of
isolated wetlands may provide fish habitat that may be a valuable resource for local landowners.
Recreational fishing and commercial harvest of fish may take place in some isolated wetlands. For
example, fathead minnows are caught in Minnesota potholes and sold as baitfish (Hubbard 1988).

Slow Water Release

Many wetlands that appear isolated from surface waters are actually vital components of regional water
systems, since they contribute to local and regional aguifers (Stone and Lindley Stone 1994). Examples
of isolated wetlands contributing water to regional aquifers that ultimately support stream flow are shown
in Figures 2-4 and 2-5. Isolated wetlands hold water until it is removed by evapotranspiration, seepage
(percolation contributing to groundwater supplies), irrigation devices, or drainage structures. During
extreme high water events, for example, water-filled isolated basins often contribute to groundwater
supplies (including regional aquifers) as water enters more permeable adjacent soils and moves
downward to underlying aguifers. Such groundwater may flow laterally to contribute to streamflow
critical for supporting aquatic life and their respective ecosystems. Playalakes are major recharge sites
in the Southern High Plains (Wood and Osterkamp 1984 as reported in Carter 1996).

Figure 2-4. Generalized subsurface flows between isolated wetlands and rivers and estuaries. (Source: McPherson 1996)

Sitatrizeddlefor
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and Gosselink 2000).
Sediment Retention

| solated depressional wetlands are sediment traps. Given their landform and landscape position, they
should retain all sediments and other particulates entering them. In fact, the volume of many such
wetlands is reduced over time due to this process, especially in agricultural areas. Luo and others (1999)
reported on sediment deposition in playawetlands. Most of these sediments are water-borne materials
originating from local watersheds. Coarser materials settle out first, so sand content is higher at the
margins of playas, while finer particles are carried further and settle out near the center of the basins
where clay content is greater.

Substrate for Plants and Animals

Wetlands provide substrates that support plant growth and colonization by thousands of animals ranging
from microscopic invertebrates to large vertebrates. By doing this, wetlands provide habitat for plants
and animals. The variety of wetland typesisamajor contributor to the Nation's biodiversity (see Tiner
1999 for examples of wetland plant communities).

From an ecological standpoint, isolated wetlands are among the country’ s most significant biological
resources. In some areas, isolation has led to the evolution of endemic species vital for the conservation
of biodiversity. In other cases, their isolation and sheer numbersin agiven locality have made these
wetlands crucial habitats for amphibian breeding and survival (e.g., woodland vernal pools and cypress
domes) or for waterfowl and waterbird breeding (e.g., potholes). In arid and semi-arid regions, many
isolated wetlands are veritable oases — watering places and habitats vital to many wildlife that use them
for breeding, feeding, and resting, or for their primary residence. Many of these wetlands may be small
in size, but their value to wildlife is far greater than their size alone would suggest.

The high density of isolated marshes and wet meadows has made the Prairie Pothole Region, North
America s leading waterfowl production area. Thisregion produces half of the continent’s waterfowl in
an average year (Smith et al. 1964). Forty-one percent of the continent’s breeding dabbling ducks use
thisarea (Bellrose 1979). Macroinvertebrates produced by the pothole marshes are a protein-rich food
source required by nesting hens (Hubbard 1988).

Regions with a high density of isolated wetlands may provide a series of "stepping stones' for migrating
waterfowl and waterbirds. For example, isolated wetlands east of the Rocky Mountains provide feeding
and resting areas for millions of birds that overwinter along the Gulf Coast and migrate to northern
breeding grounds. These wetlands produce an abundance of macroinvertebrates and plant life —
nourishment required by these species to successfully make the migratory journey essential for
maintaining their populations. Playas may be important intermediate stopover sites for migrating
shorebirds (Davis and Smith 1998), while Rainwater Basin wetlands are stopover areas for millions of
birds. Nearly all of the midcontinental population of greater white-fronted goose (Anser albifrons) stage
in the Rainwater Basin every year (U.S. Fish and Wildlife Service 1985).



severa factorsincluding natural events (e.g., prolonged droughts and changing vegetation), disease,
inbreeding, and habitat destruction. A study of wetlands in central Maine by Gibbs (1993) suggests that
a high number of small wetlands increases the number of sources of potential colonists for wetlands that
have lost populations due to chance extinction. The presence of a high number of small wetlands
therefore increases the chances of survival of local populations over time.

Reducing the number of small wetlands in a given areaincreases overland migration distances and
exposure of migrants (e.g., salamanders) to predators. This may place local populations at the risk of
extinction. For example, Semlitsch and Bodie (1998) found that eliminating all natural wetlands less
than 10 acresin size (in a South Carolina study area) would increase the nearest-wetland distance from
1,570 feet to 5,443 feet — a distance that would take most amphibian species several generations or more
to travel. Thistype of loss would increase the probability of local population extinction for some
amphibians.

| solated wetlands with fluctuating water levels provide unique habitats for certain species, especialy
those that are vulnerable to fish predation. Much of the value of woodland vernal pools to amphibiansis
due to the absence of fish, which cannot survive periodic drawdowns. The presence of fish would
eliminate or severely reduce the reproductive success of amphibians that breed in these pools.

| solation and periodic drawdowns also promote endemism - the development of unique species.
Increased number of species adds to the country's biological richness. Some examples of wetlands that
are particularly important in this regard are West Coast vernal pools, desert spring wetlands, and Coastal
Plain ponds (see discussion in following subsection).

Profiles of Selected | solated Wetland Types

Regional differencesin climate, physiography, hydrology, and other factors have led to the formation of
adiverse assemblage of wetlands across the country. A number of distinct wetland types are typically
isolated (e.g., playas, potholes, vernal pools, and interdunal swales), while others (e.g., Carolina bays and
kettle-hole wetlands) may be either isolated or connected to streams and other surface waters. |solated
wetlands on former floodplains (e.g., oxbow lakes) were at one time periodically inundated by seasonal
river flows but due to changesin river courses are now |eft isolated beyond the active floodplain. In
other cases, the isolation of former floodplain wetlands has been caused by construction of leveesto
prevent overbank flooding to provide flood protection or by upstream dams that reduce flow regimes.
Many other isolated wetlands were also created by human actions. Most of them are ponds built for a
variety of reasons including aesthetic appreciation, livestock watering, irrigation, aguaculture, and
stormwater management. Other isolated wetlands have been created by fragmentation from
development; they represent remnants of once larger wetland complexes.

The following review describes the range and types of wetlands that have been considered isolated. For



to consult the cited references for additional information.
Prairie Potholes

The Prairie Pothole Region extends from lowa and South Dakota northward into south-central Canada
(Figure 2-6). Glacial activity in this area created millions of shallow depressions now called "prairie
pothole wetlands' (Figure 2-7). Most of these depressions have been commonly viewed asisolated
wetlands, since they occur as separate basins on the land surface. Despite this, many of these wetlands
are hydrologically connected (Figure 2-8). Prairie wetlands serve as both recharge and discharge areas,
contributing to both local groundwater flow and regional flow (Lissey 1971). Water isrecharged at
topographic highs (wetlands at higher elevations) and discharged to regional lows (e.g., lakes and other
wetlands) and eventually to local rivers and streams (Winter 1989). Seasonal changes in functions may
occur as some wetlands contribute to groundwater during high water periods (recharge), yet receive
groundwater inputs during the dry season due to evapotranspiration.

Figure 2-6. Location of the Prairie Pothole Region. (Source: Hubbard 1988)

Figure 2-8. Generalized subsurface flows between different pothole wetlands. (Source: Berkas 1996)

The existence of millions of isolated basinsin this region provides considerable surface water storage
capacity. For example, the approximately 50,000 pothole wetlands in the Devils Lake Basin (North
Dakota) that cover only 15 percent of the local landscape can store up to 72 percent of the total runoff of
a 2-year storm event and 41 percent of a 100-year storm (Ludden et al. 1983). Water trapped within
these basins is lost mainly through evapotranspiration and groundwater seepage. In their undrained state,
these wetlands do not contribute to runoff (Wiche et al. 1990). Y et drainage of these basins and
connection to the surface water network emptying into streams makes them contributing sources of
stream flow, thereby exacerbating flooding problems. Artificial drainage increases the watershed runoff
area and decreases the water storage capacity of potholes (Moore and Larson 1979).
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individual potholes. Potholes are often described by the hydrology of the deepest part of their basins
(i.e., permanent, semipermanent, seasonal, temporary, and ephemeral) (Stewart and Kantrud 1971).
Concentric rings of vegetation zones are typical with aquatic bed species such as widgeon-grass (Ruppia
maritima), pondweeds (Potamogeton spp.), and duckweeds (Lemna spp. and Spirodela polyrhiza) in the
permanently flooded zone; robust emergents like cattails (Typha spp.) and bulrushes (Scirpus spp.) in the
semipermanently flooded zone; other emergents including spikerush (Eleocharis palustris), giant
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Figure 2-11. Location of playa region in the Southern Great Plains, with playa density indicated. (Source: Nelson et al.
1983)

Most playas derive water from rainfall and local runoff; very few (e.g., playalakes) are linked to
groundwater (Haukos and Smith 1994). Playas are usually dry in late winter, early spring, and late
summer. Multiple wet-dry cycles during a single growing season are common (Figure 2-12). These
fluctuating water levels promote nutrient cycling and biological productivity (Bolen et al. 1989).

L a
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Figure 2-12. A playa wetland during a wet phase. (U.S. Fish and Wildlife Service photo)

According to Haukos and Smith (1994), playas are the only remaining native habitat in the Southern
High Plains. From awildlife standpoint, playas are perhaps most important as wintering grounds for
waterfowl. More than 90 percent of the region’s overwintering waterfowl depends on the playas:
600,000 to over 3 million ducks and geese (Nelson et a. 1983; U.S Fish and Wildlife Service 1988).
More than 90 percent of the midcontinental population of sandhill cranes (Grus canadensis) overwinters
here and many cranes frequent larger playas as well as salt lakes (Iverson et al. 1985). Migrating
shorebirds feed heavily on aquatic invertebrates produced in the playas.

Playas also serve as vital habitats for amphibians. Spotted chorus frog (Pseudacris clarkii), Blanchard's
cricket frog (Acris crepitans blanchardi), Plains leopard frog (Rana blairi), Great Plains narrow-mouth
toad (Gastrophyrne olivacea), Great Plains toad, Texas toad (Bufo speciosus), Woodhouse' s toad (B.
woodhousei woodhousei), Plains spadefoot (Scaphiopus bombifrons), New Mexico spadefoot (S
multiplicatus), Couch’s spadefoot (S. couchii), and tiger salamander depend on playas (Anderson and
Haukos 1997). Given the variability in playa wetness, amphibian community composition and
populations fluctuate from year to year (Anderson et al. 1999). Haukos and Smith (1994) provide a
summary of wildlife use of playas and stress the significance of playasto local landscape heterogeneity
and regional and continental biodiversity. Additional information on playas can be found in "Playa
Lakes - Symposium Proceedings’ (U.S. Fish and Wildlife Service 1981) and "Playa Wetlands and
Wildlife on the Southern Great Plains. A Characterization of Habitat" (Nelson et a. 1983).

Negative impacts to playas appear to be related most to water pollution. Playas receive poor quality
water from a number of sources. 1) runoff from adjacent cropland (e.g., pesticides and herbicides), 2)
discharge of contaminated water from oil fields, and 3) effluents from livestock operations such as cattle
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feedlots (Haukos and Smith 1994). The second source has led to widespread bird mortality. Playas
adjacent to feedlots are often used as wastewater retention ponds (Bohlen et al. 1989). Other impacts to

playas include sedimentation from farmland, pit construction (for irrigation), and overgrazing of playa
vegetation.

Back to Top
Rainwater Basin Wetlands
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10 percent of this acreage remained (Farrar 1982). Agricultural activities such as drainage, clearing, and
ground water pumping have exacted atremendoustoll on these wetlands. Losses of Basin wetlands have
forced ducks and geese to concentrate in remaining wetlands. In dry years with late winter storms,
migrating waterfowl crowd into Basin wetlands. Such concentrations increase the likelihood for spread
of diseases like avian cholera. 1n 1980, avian cholera killed about 80,000 waterfowl in the Basin —this
was the second largest reported cholera die-off in the country.

Back to Top
Nebraska Sandhills Wetlands

The Sandhills region of north-central and northwestern Nebraska is the largest sand dune areain the
Western Hemisphere, covering about 20,000 square miles (Figure 2-16; Bleed and Flowerday 1990).
This expansive grassland overlies the Ogallala Aquifer, to which most wetlands in the region owe their
existence. Groundwater isamajor water source for Sandhills wetlands in the eastern portion of the
region and for subirrigated meadows (Chuck Elliott, pers. comm.).

According to Ginsberg (1985), wet meadows characteristic of this region commonly have surface
outlets. Yet many wet meadows in the western Sandhills have little or no surface outflow (Figure 2-17)
(Frankforter 1996). Despite this apparent lack of surface outflow, most of these wetlands are
interconnected with aregional groundwater system (Figure 2-17) (LeBaugh 1986; Winter 1986).

Figure 2-17. Generalized flow of water between Sandhills wetlands. Note subsurface flow in north to south direction.
(Source: Frankforter 1996)

The Sandhills are among three major wetland resource areas in Nebraska that provide spring staging
areas, breeding areas, migration and wintering habitat for endangered and threatened species, including
whooping crane (Grus americana) and bald eagle (Haliaeetus leucocephalus) and for millions of
migratory waterfow! (Elliott 1991; Gersib 1991). Two percent of the mallard duck breeding population
of the north-central flyway depends on these wetlands (Novacek 1989).

L osses of these wetlands are due mostly to agriculture. The grassland economy of the Sandhillsis based
primarily on cattle grazing. Ditching of wet meadows has created large acreages of subirrigated
meadows with water tables near the surface for cattle grazing and hay production. Wetland loss has
resulted mainly from center-pivot irrigation operations, with associated drainage, land-leveling, filling,
and lowered groundwater levels from deep well irrigation. These activities are largely responsible for
about 30 percent of the loss of original Sandhills wetlands (Erickson and Leslie 1987).
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Back to Top

Salt Flat and Salt Lake Wetlands

Salt lakes and associated salt flat wetlands are found in arid and semi-arid regions and are characteristic
of the Great Basinregion. The Great Basin is avast area of mountains and desert basins that includes
most of Nevada and western Utah (Figure 2-18). It lies between Utah’s Wasatch Mountains in the east,
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southward. Other birds using salt flat wetlands include red-necked phalarope (Phalaropus |obatus),
western sandpiper (Calidris mauri), least sandpiper (C. minutilla), snowy plover (Charadrius
alexandrinus), cinnamon teal (Anas cyanoptera), northern pintail, redhead, tundra swan (Cygnus
columbianus), northern harrier, short-eared owl (Asio flammeus), and savannah sparrow (Ammodramus
savannarum).

The abundance of food sources available in salt lakes is also vital to the success of breeding birds. From
44,000 to 65,000 Californiagulls (Larus californicus) breed on anisland in Mono Lake.l The nation’s
largest colony of American white pelicans (Pelecanus erythrorhynchos) nests on anisland in Pyramid
Lake, Nevada. Other breeding birds of salt |ake and salt flat wetlands include American avocet,
black-necked stilt (Himatopus mexicanus), white-faced ibis (Plegadis chihi), spotted sandpiper (Actitis
macularia), common snipe (Gallinago gallinago), and willet (Jehl 1994). Wetlands along California's
Salton Sea are habitat for the federally endangered Y uma clapper rail (Rallus longirostris obsoletus = R.
longirostris yumanensis).

Most inland salt marshes occur in the interior of the Great Basin and are not subjected to extensive
development. Mgor threats to Great Basin wetlands are from road and utility construction. Salt flatsin
urbanizing areas are at greater risk due to impacts from encroaching urban devel opment and associated
disruption of drainage patterns (Dennis Peters, pers. comm.).

Back to Top
Wetlands of Washington's Channeled Scablands

The Channeled Scablands areais on the east side of the Cascade Mountains in eastern Washington. This
"rain-shadow" location creates a semi-desert environment that receives 7 to 10 inches of rain annually
(U.S. Fish and Wildlife Service 19984). The post-glacial Spokane Floods created channeled scablands
and outwash lakes about 12,000 to 15,000 years ago. Today, only three creeks drain thisarea: Rock,
Cow, and Crab Creeks. Therest of the areais pock-marked with isolated ponds, lakes, and cyclica
wetlands (i.e., present during wet years and absent during drought years) forming a mosaic of wetlands
across the landscape (see Lincoln County, Washington study area map in Section 4).

Although many of the wetlands occur in isolated depressions, they are often interconnected during high
precipitation years, creating large wetland complexes of varied types (U.S. Fish and Wildlife Service
1998a). Common plants in these wetlands (from wettest to driest zones) include fennel-leaved pondweed
(Potamogeton pectinatus), hornwort (Ceratophyllum demersum), common water milfoil (Myriophyllum
exalbescens), broad-leaved cattail (Typha latifolia), hard-stemmed bulrush (Scirpus acutus), spikerush
(Eleocharis macrostachya), common three-square (Scirpus pungens = S, americanus), Douglas sedge
(Carex douglasi), baltic rush, salt grass, Nevada bulrush (Scirpus nevadensis), and alkali cordgrass
(Spartina gracilis). Some ponds contain the federally-threatened water howellia (Howellia aquatilis).

These wetlands are particularly valuable for waterfowl and other migratory birds, serving as staging
areas during migration (early spring and fall) and breeding and brood-rearing habitat in summer.
Migrants using these wetlands include tundra swan, trumpeter swan (Cygnus buccinator), Canada goose
(Branta canadensis; several subspecies), Pacific white-fronted goose (Anser albifrons frontalis), lesser
snow goose (A. caerulescens caerulescens), bufflehead (Bucephala albeola), common goldeneye (B.
clangula), greater scaup (Aythya marila), hooded merganser (Mergus cucullatus), red-breasted
merganser (M. serrator), and other waterfowl. Resident waterfow! include mallard, gadwall, northern
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pintail, green-winged teal, American wigeon, northern shoveler, wood duck (Aix sponsa), redhead, ruddy
duck (Oxyura jamaicensis), western Canada goose (Branta canadensis moffitti), common merganser
(Mergus merganser), coot (Fulica americana), and others. Nearly 100,000 individual birds may breed in
these wetlands. The main breeding ducks are mallard, blue-winged teal, redhead, and ruddy duck. Other
birds dependent on these wetlands are American white pelican, great blue heron (Ardea herodius),
black-crowned night heron, common snipe, various shorebirds, avocet, sandhill crane, and bald eagle.

Scabland wetlands occur in rangeland and impacts from livestock may be significant. For example,
cattle use ponds as wallows, which often interferes with waterfowl! brood-rearing. Overgrazing of

pal ustrine emergent wetlands also occurs. Some large ponds have been drained and converted to
hayfields and pasture. The activity of carp has muddied many ponds, reducing their value to waterfowl.
Carp removal has been initiated in some areas (U.S. Fish and Wildlife Service 1998a).

Back to Top
Desert Springs and Their Wetlands

In the desert, springs arise where groundwater from large underground reserves discharges to the land
surface viafracturesin underlying rock strata (e.g., fault lines) or through porous materias (e.g.,
permeable carbonate rocks). Water discharging from springs may be quite old (8,000-12,000 years for
Ash Meadow Springs in Nevada; Soltz and Naiman 1978). Isolated springs may harbor unique
populations of endemic desert fishes (e.g., pupfish, Cyprinodon spp.), invertebrates, and plants. These
springs may support wetlands of variable sizes from small fringes of vegetated wetlands to extensive
bulrush and cattail marshes (Figure 2-20) (Minckley 1991). Some springs may be hot; often they are
called "thermal springs.”

Figure 2-20. A spring-fed desert wetland. (Source: Minckley 1991; photo by J.N. Rinne)
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