
Clay Seepage Bluff 
Overview: Distribution, Abundance,  
Environmental Setting, Ecological Processes
Steep clay bluffs are characteristic landforms along some 
stretches of the Lake Michigan and Lake Superior shore-
lines. They also occur along the lower reaches of several Great 
Lakes tributary streams, such as the Nemadji, Red, and Bad 
rivers. The clay was deposited during the Pleistocene, and 
the bluffs have been created and maintained by wave and 
ice action, erosion and slumping, and periodically changing 
Great Lakes water levels. Constant groundwater seepage and 
cold air drainage influence these bluff environments locally. 

The plant assemblages associated with these eroding 
bluffs are highly variable because these features occupy sites 
that are localized and often small, isolated, and linear and 
subject to periodic disturbances that destroy all or much of 
the existing plant cover while exposing bare soil, or rarely, 
underlying bedrock. 

In general the clay bluffs occur as small or linear patch 
types associated with thick, eroding, and sometimes slumping 
deposits of glacio-lacustrine clays. Lenses of highly erodible 
sand are present at some sites. Although detailed comparative 
analyses of the floristic assemblages of Clay Seepage Bluffs 

have not been conducted, significant differences are likely to 
exist between stands in the southeastern corner of the state 
in Milwaukee County on Lake Michigan and those in north-
western Wisconsin’s Douglas County along Lake Superior. 
However, even at locations situated in opposite corners of the 
state, a certain component of the flora in each is associated 
with cool, moist, calcareous environments, clay substrates, 
periodic disturbance due to eroding or slumping soils, and 
proximity to Great Lakes climatic influence. 

Community Description: Composition and 
Structure
The vegetative cover and composition are highly variable and 
may range from dense forests of eastern white pine (Pinus 
strobus), red pine (P. resinosa), northern white-cedar (Thuja 
occidentalis), balsam poplar (Populus balsamifera), balsam fir 
(Abies balsamea), white spruce (Picea glauca), and white birch 
(Betula papyrifera), to patches of scattered trees and shrubs, 
to almost bare, unstable clay seepage slopes supporting only 
a few rank forbs, such as goldenrods, asters, or fireweed. 

An interesting assemblage of shrubs is associated with 
some Clay Seepage Bluffs, including russet buffalo-berry 
(Sheperdia canadensis), snowberry (Symphoricarpos albus), 
green alder (Alnus viridis), speckled alder (A. incana), red 
osier dogwood (Cornus stolonifera), ninebark (Physocarpus 
opulifolius), northern bush-honeysuckle (Diervilla lonicera), 
and various willows (Salix spp.). Among the more frequent 
and widespread herbs noted at multiple sites are Canadian 
goldenrod (Solidago canadensis), daisy fleabane (Erigeron 
strigosus), panicled aster (Symphyotrichum lanceolatum), and 
pearly everlasting (Anaphalis margaritacea). 

Both native and exotic weedy pioneers, such as fireweed 
(Epilobium angustifolium), orange hawkweed (Hieracium 
aurantiacum), common dandelion (Taraxacum officinale), 
and Canada thistle (Cirsium arvense), may be common, espe-
cially on less stable sites with bare substrate and subject to 
frequent slumping. 

Semi-stable “weeping” bluffs are characterized by the dis-
charge of groundwater as seeps or sometimes as spring runs, 
and these are of the greatest potential biological interest. Sites 
with these characteristics can be significant repositories of rare 
or otherwise noteworthy plant species. In the Lake Superior 
region, rarities such as marsh grass-of-Parnassus (Parnassia 
palustris), northern yellow lady’s-slipper (Cypripedium par-
viflorum var. makasin, listed as small yellow lady’s-slipper 
by the Wisconsin State Herbarium), showy lady’s-slipper (C. 
reginae), and plains ragwort (Packera indecora) occur in clay 
seepage bluff habitats. Golden sedge (Carex aurea), bristle-leaf 
sedge (C. eburnea), dwarf scouring rush (Equisetum scirpoi-
des), and other scouring rushes (Equisetum spp.) are relatively 
constant associates. 

Locations of Clay Seepage Bluff in Wisconsin. The deeper hues shad-
ing the ecological landscape polygons indicate geographic areas of 
greatest abundance. An absence of color indicates that the commu-
nity has not (yet) been documented in that ecological landscape. The 
dots indicate locations where a significant occurrence of this com-
munity is present, has been documented, and the data incorporated 
into the Natural Heritage Inventory database.
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In southeastern Wisconsin some of the clay seepage bluffs 
are apparently quite alkaline, and these may support vascular 
plants usually associated with calcareous fens, such as false 
asphodel (Triantha glutinosa), Ohio goldenrod (Solidago 
ohioensis), and lesser fringed gentian (Gentianopsis procera). 

Few data are available on the use of Clay Seepage Bluff by 
animals, although Cliff (Petrochelidon pyrrhonota) and Barn 
(Hirundo rustica) swallows have been observed gathering 
mud for their nests from the seeps in late spring, and large 
numbers of eastern tiger swallowtails (Papilio glaucus) and 
other Lepidoptera sometimes sip liquid from active seepage 
areas (E. Epstein, personal observation, 1989). 

Conservation and Management  
Considerations
Conservation concerns include disruption of bluff hydrology, 
bluff and shoreline stabilization, residential development, 
changes in Great Lakes water levels beyond the known range 
of natural variability, and the lack of basic inventory data to 
enable a more accurate assessment of site level conservation 
significance and viability. Impacts of nonnative plants are not 
well documented or understood at this time, but the exposure 
of bare soils created by slumping of the steeper less stable 
slopes provides substrates suitable for rapid colonization by 
pioneering, sometimes invasive, nonnative as well as native 
plant species.

Excessive browse due to high white-tailed deer (Odocoi-
leus virginiana) populations is a major problem at some sites 

as the deer may congregate in the deep ravines to avoid strong 
winter winds and deep snows and because of the dearth of 
disturbance-free habitat in urbanized areas. 

Additional information is needed to better characterize 
Clay Seepage Bluff assemblages, assess floristic variability 
across the community’s Wisconsin range, and clarify the fre-
quency and severity of the natural disturbances needed to 
maintain the type. There are basic biological inventory needs 
in some parts of the type’s range, especially along the central 
Lake Michigan coast in Manitowoc, Kewaunee, and southern 
Door counties (where short, steep-sided, conifer-clad clay 
ravines are present and development pressures are high) and 
in the lower valleys of the St. Louis and Nemadji river systems 
and several of their tributaries in northwestern Wisconsin 
near Lake Superior. Terrestrial gastropods are among the taxa 
for which more detailed field surveys might prove productive. 

Related concerns are the need for an assessment of past 
bluff damage due to poor logging practices, the consequent 
increase in bluff instability (outside the range of natural varia-
tion), and the amount of fine sediment (clay and silt) the 
bluffs add to nearshore Great Lakes habitats. 

Additional Information 
For more information on somewhat similar natural com-
munities, check the description for Boreal Forest. The U.S. 
National Vegetation Classification type corresponding most 
closely to Clay Seepage Bluff is CEGL005163 Clay Seeps 
Sparse Vegetation (Faber-Langendoen 2001). 
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