Ephemeral Pond
Overview: Distribution, Abundance,
Environmental Setting, Ecological Processes

Ephemeral Ponds, also known as “vernal ponds” or “vernal
pools,” occupy topographic depressions in glaciated terrain
with somewhat impeded drainage. This is a small-patch, isolated landscape feature of wide geographic distribution, and
there is variability in vegetative composition and structure,
and most likely, of the physical and chemical characteristics
of the physical environment as well.
Each year the ponds hold water for a period of weeks or
months following snowmelt and spring rains, but they typically dry out at some point during the summer or early fall.
The ponds are sometimes dry during late winter or spring
depending on fall and winter precipitation patterns. The
duration of the periods when the Ephemeral Ponds hold
water is quite variable as is the period when the ponds hold
water. Occasionally they refill later in the season, following
unusually heavy summer or fall rains.
Exceptional weather conditions may alter the timing and
length of an Ephemeral Pond’s wet and dry cycles. During
especially wet years, some ponds may hold water throughout the growing season. Severe droughts and winters with
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Locations of Ephemeral Pond in Wisconsin. The deeper hues shading the ecological landscape polygons indicate geographic areas of
greatest abundance. An absence of color indicates that the community has not (yet) been documented in that ecological landscape. The
dots indicate locations where a significant occurrence of this community is present, has been documented, and the data incorporated
into the Natural Heritage Inventory database.

minimal snowfall may lead to the absence of standing water
during a given calendar year.
Ephemeral Ponds in northeastern North America are shallow and often small, seldom exceeding 10 acres. Most occur
in formerly glaciated ecological landscapes that are or were
heavily forested. Because the Ephemeral Ponds are isolated
from permanent water sources, they do not support predatory fish, which allows certain amphibians, invertebrates, and
other organisms to flourish while they complete key segments
of their life cycles when their eggs or young might be most
vulnerable. However, it is the annual pattern of alternating
periods of wetting and drying that is the defining characteristic of an Ephemeral Pond, an attribute upon which some of the
more specialized animals dwelling in these habitats depend.
Important factors influencing Ephemeral Ponds include
physical site characteristics (topography, surficial geology,
soil texture, and chemical composition), surrounding vegetation, predominant land uses, and land use history within
the local watershed (Colburn 2004).

Community Description: Composition and
Structure

Although Ephemeral Ponds are sometimes classified and
treated primarily as aquatic features, along with lakes and
ponds, they may also be described as wetland communities.
The information available to us was focused more on vegetation and floristics, though we did have some good information on macroinvertebrates and herptiles. The basins in which
Ephemeral Ponds occur support vascular plants that are often
associated with wetland communities such as Alder Thicket,
Hardwood Swamp, Northern Wet-mesic Forest, and Northern Sedge Meadow. The floristic associates of Wisconsin’s
Ephemeral Ponds vary geographically and, partly because of
the isolation characterizing many individual occurrences of
these small waterbodies, among individual sites as well.
Recent surveys and assessments of vegetation and wildlife habitats across northern Wisconsin by Wisconsin DNR’s
Natural Heritage Inventory staff and others have included
Ephemeral Ponds, but at this time the data are relatively few
and what is presented here should be considered preliminary.
Among the vascular herbs documented in and on the seasonally inundated margins of these ponds are orange jewelweed
(Impatiens capensis), cinnamon fern (Osmunda cinnamomea),
royal fern (O. regalis), sensitive fern (Onoclea sensibilis), yellow
water crowfoot (Ranunculus flabellaris), hooked buttercup (R.
recurvatus), marsh mermaid-weed (Proserpinaca palustris),
lesser duckweed (Lemna minor), northern water-plantain
(Alisma triviale), common water-plantain (Alisma subcordatum), beggar-ticks (Bidens spp.), spotted water-hemlock
(Cicuta maculata), hemlock water-parsnip (Sium suave), maddog skullcap (Scutellaria lateriflora), and various smartweeds,
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including the native water smartweed (Polygonum amphibium)
and the naturalized marsh-pepper knotweed (Polygonum
hydropiper). After the ponds have partially or completely dried
up later in the season, graminoid plants become important and
are prominent components of the vegetation.
Sedges are common members of the Ephemeral Pond
biota, represented by species such as slough sedge (Carex
atherodes), brome-like sedge (C. bromoides), brownish sedge
(C. brunnescens), fringed sedge (C. crinita), nodding sedge
(C. gynandra), swollen sedge (C. intumescens), hop sedge (C.
lupulina), common fox sedge (C. stipata), Tuckerman’s sedge
(C. tuckermanii), and three-way sedge (Dulichium arundinaceum). Grasses occurring in these habitats include blue-joint
grass (Calamagrostis canadensis), drooping wood-reed (Cinna
latifolia), rattlesnake manna grass (Glyceria canadensis), fowl

This undisturbed ephemeral pond occurs on poorly drained ground
moraine in northern Wisconsin. Ponds such as this are associated
with certain landforms and soil types; they are fairly widespread but
tend to be somewhat localized. North Central Forest Ecological Landscape. Photo by Carmen Wagner, Wisconsin DNR.

Ephemeral (or “vernal”) ponds typically hold water for several weeks
to several months, especially following spring snowmelt and rains.
Among their other ecological values, these small landscape features
provide critical habitat for amphibians and highly specialized invertebrates. Penokee Range, North Central Forest Ecological Landscape.
Photo by Eric Epstein, Wisconsin DNR.
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manna grass (G. striata), and rice cut grass (Leersia oryzoides).
Mosses are often present, though cover values are usually low.
Characteristic and important tall shrubs associated with
Ephemeral Ponds in northern Wisconsin are speckled alder
(Alnus incana), common winterberry (Ilex verticillata), red
osier dogwood (Cornus stolonifera), white meadowsweet
(Spiraea alba), American black currant (Ribes americanum), swamp red currant (R. triste), and cranberry viburnum (Viburnum opulus ssp. trilobum). Trees commonly
found around the seasonally inundated Ephemeral Pond
margins include black ash (Fraxinus nigra), yellow birch
(Betula alleghaniensis), red maple (Acer rubrum), American
elm (Ulmus americana) and northern white-cedar (Thuja
occidentalis). Eastern hemlock (Tsuga canadensis) is still an
important Ephemeral Pond associate in some northern Wisconsin locales but has been greatly reduced from its former
abundance almost everywhere in the state.
The coarse woody debris from fallen trees provides suitable substrates for some plants and for invertebrates. These
structural features provide perches for dragonflies and birds
such as flycatchers, waxwings, and wood warblers. Herptiles
use these structures as basking sites. Ephemeral Ponds provide habitat for rare animals such as the swamp darner (Epiaeschna heros).
Ephemeral Ponds provide critical breeding habitat for frogs,
salamanders, and many invertebrates. Surveys conducted in
the past few years have shown that the Ephemeral Ponds are
especially important for wood frog (Rana sylvatica), spotted salamander (Ambystoma maculatum), and blue-spotted
salamander (A. laterale). Other amphibians using Ephemeral
Ponds include the boreal chorus frog (Pseudacris maculata),
pickerel frog (Lithobates palustris), and four-toed salamander
(Hemidactylium scutatum). Some invertebrates, such as fairy
shrimp (Eubranchipus spp.), are highly specialized and have
a strong association with Ephemeral Ponds. This is in part
due to the lack of fish and other potential predators but more
because the fairy shrimp are adapted to and dependent on
the unique annual wet and dry cycles exhibited by functional
Ephemeral Ponds. These crustaceans survive as cysts in the
pond bottoms (in the “cyst bank”).
Birds such as Green (Butorides virescens) and Great Blue
(Ardea herodias) Herons, Broad-winged (Buteo platypterus)
and Red-shouldered (Buteo lineatus) Hawks, shorebirds such
as the Solitary Sandpiper (Tringa solitaria) and American
Woodcock (Scolopax minor), as well as flycatchers, various
wood warblers, and other birds all forage in and around the
edges of Ephemeral Ponds. Mammals use them as feeding
areas, especially at times of the year when the surrounding
forests offer comparatively little in the way of food, such as
late winter or early spring. Bats, including the eastern red
bat (Lasiurus borealis), hoary bat (L. cinereus), silver-haired
bat (Lasionycterus noctivagans), and the U.S. and Wisconsin
Threatened northern long-eared bat (Myotis septentrionalis)
are all known to forage over Ephemeral Ponds and in associated wetlands, and roost in trees in the adjoining forests.

Ephemeral pond in the rough topography of an interlobate moraine
in southeastern Wisconsin. South Unit - Kettle Moraine State Forest,
Southeast Glacial Plains Ecological Landscape. Photo by Eric Epstein,
Wisconsin DNR.

Conservation and Management Considerations

In 2012 the Wisconsin DNR began field surveys to better
document the characteristics, condition, distribution and
abundance of Ephemeral Ponds, particularly in the northern
forest regions. Recent surveys and mapping have also been
conducted in southeastern Wisconsin (Bernthal et al. 2014).
A statewide perspective is needed to adequately characterize
the composition, condition, variability, and conservation significance of the ponds, which will enable managers to make
better conservation decisions. In southern and central Wisconsin, the conservation considerations are more acute as
the forests are less extensive and often highly fragmented and
disturbed, wetlands have been severely altered or destroyed,
and public lands are relatively scarce. Maintenance of the
forests adjoining Ephemeral Ponds is a major conservation
consideration. The forests support pond-associated fauna
with critical habitat needed during parts of their life cycles,
and the trees provide important food and nutrient sources
(especially for detritivores) and also create structural features
(such as coarse woody debris) that are used by many pond
inhabitants and visitors.
Past and present threats include hydrological modifications, siting of roads and other rights-of-way that contribute
to pond isolation, logging, grazing, and the use of topographic
depressions containing Ephemeral Ponds as dumps. Maintaining or reestablishing ecological connectivity between
ponds within unroaded forests is an important action wherever feasible. In parts of the state that are now dominated
by agricultural, industrial, and urban development, many
Ephemeral Ponds have been destroyed or degraded, in part

because their values have neither been recognized nor adequately understood.
Management guidelines for Ephemeral Ponds are needed
by stewards of public and private lands and waters. A synopsis
of conservation values and significance would be useful for
all landowners, including public and private organizations
engaged in natural resource protection.
For those ponds supporting populations of any of the three
native species of fairy shrimp, the conservation focus should
be “directed at actions threatening the diapausal populations
on the cyst bank” (Belk 1998). Guidelines for amphibians and
reptiles associated with Ephemeral Ponds (and many other
communities and habitats) are available from Kingsbury and
Gibson (2012).
Proposed changes to laws that would remove all protection from small isolated wetlands, a category that includes
the majority of Ephemeral Ponds, makes the development of
such guidelines especially timely. Ephemeral Ponds are currently not well represented in reserves or other areas in which
their protection would be emphasized or assured (their inclusion as features of high conservation value has often been an
afterthought or incidental to other property goals). Public
lands containing large numbers of Ephemeral Ponds within
an intact forest matrix include parts of the ChequamegonNicolet National Forest, Flambeau River State Forest, and the
Chippewa County Forest. Ephemeral Pond protection merits
additional emphasis in the public lands planning process for
these and other properties.
Additional field surveys are desirable to better quantify
the number of ponds in and across Wisconsin’s landscapes
and identify those factors that are most important in selecting
examples for special management designation as benchmarks
or reserves. It is possible that future refinements to the way
Ephemeral Ponds are now classified will assist in setting conservation priorities and making better conservation decisions.

Additional Information

For information on related natural communities, see the
descriptions for Northern Hardwood Swamp, Northern
Mesic Forest, Northern Sedge Meadow, Alder Thicket, Shallow, Hard, Seepage Lake (or Pond), and in the “Selected Habitats” section of this chapter, see Temporary Pond (although
many of these are degraded and have lost their habitat specialists and the natural vegetation that formerly surrounded
them, some of these sites are important stopover areas for
migratory waterfowl, shorebirds, waders, and others and are
valuable features in the local landscapes). The U.S. National
Vegetation Classification community most closely matching the Wisconsin type is GECL002430 Midwest Ephemeral
Pond (Faber-Langendoen 2001).
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