
Overview: Distribution, Abundance,  
Environmental Setting, Ecological Processes
Central Poor Fen is a weakly minerotrophic acid peatland 
community occurring in the sandy, poorly drained portions 
of central Wisconsin, primarily within the Central Sand Plains 
Ecological Landscape. A few outliers have been documented 
in the Central Sand Hills and Western Coulees and Ridges 
ecological landscapes. The community’s range straddles the 
ecoclimatic Tension Zone, and while the dominant plants are 
most characteristic of acid peatlands across the northern parts 
of the Upper Midwest and Canada (many are circumboreal), 
there are floristic elements of the Atlantic Coastal Plain of the 
eastern United States as well as a few associates of “southern” 
fens, sedge meadows, and lowland prairies. 

The major landforms supporting Central Poor Fen are 
glacial lakebed and sandy outwash plain. The bed of extinct 
Glacial Lake Wisconsin, a huge proglacial lake that existed 
from roughly 19,000 years ago to 14,000 years ago (Clayton 
and Attig 1989), supports some of the most extensive open 
peatlands in Wisconsin. Throughout much of the Central 

Sand Plains Ecological Landscape, the terrain is quite flat 
or broken by low, curving sandy ridges. Some of these are 
ancient dune fields, created by the exposure of unvegetated 
lakebed sands to strong winds after the catastrophic drain-
age of Glacial Lake Wisconsin approximately 14,000 years 
ago. In a few areas, the generally level aspect of the Central 
Sands features sandstone-cored ridges, which form groups of 
rounded hills several hundred feet high or occur as isolated 
outcrops with vertical sides (buttes, mesas, and pinnacles). 

While many of these peatlands appear to occupy insu-
lar basins, some of them are drained by small headwaters 
streams. In a few of the larger remnants, the headwater 
streams emanating from a single peatland may flow into 
several different river basins. 

Water samples collected from one of the larger and more 
intact Central Poor Fen complexes had pH values between 
5 and 5.5 (T. Vogt, Wisconsin DNR, personal communica-
tion, 1998). 

Associated wetland communities are for the most part other 
peatland types, especially Muskeg, Northern Tamarack Swamp, 
Black Spruce Swamp, and White Pine-Red Maple Swamp (in 
which there are often minor accumulations of peat). Where 
muck or mineral soils predominate, Alder Thicket, Northern 
Sedge Meadow, and Emergent Marsh are among the associated 
communities. The adjoining uplands are now mostly forested 
and dominated by trees adapted to xeric conditions such as 
jack pine and scrub oak (the term “scrub oak” is nonspecific 
and may pertain to stands of small, sometimes stunted, black 
oak, northern pin oak, and rarely, bur oak). Aspens are pres-
ent in some areas, especially quaking aspen. Historically, the 
central sands region was much less forested, with pine barrens, 
oak barrens, and sandy prairies among the most widespread 
and abundant upland vegetation types. 

Pervasive hydrologic disruption, past wildfire, and the 
widespread harvest of living sphagnum mosses have affected 
the condition, composition, and to some degree, the abun-
dance of these peatlands throughout their central Wisconsin 
range. Conservation opportunities have also been influenced, 
and restoration of some of the hydrological functions will be 
necessary in the more severely disturbed sites. 

Community Description: Composition and 
Structure
The dominant vascular plants are most often few-seeded 
sedge (Carex oligosperma) and/or common yellow lake sedge 
(C. utriculata). Other graminoid species present in central 
Wisconsin’s acid peatlands are blue-joint grass (Calamagrostis 
canadensis), woolly-fruit sedge (Carex lasiocarpa), Buxbaum’s 
sedge (C. buxbaumii), narrow-leaved cotton-grass (Eriopho-
rum angustifolium), rusty cotton-grass (E. virginicum), white 
beak-rush (Rhynchospora alba), and clustered beak-rush (R. 
capitellata). Wool-grass (Scirpus cyperinus) may be common 
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Locations of Central Poor Fen in Wisconsin. A provisional type: 
should it be considered a regional variant or distinct community? 
More data are needed. The deeper hues shading the ecological land-
scape 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 loca-
tions where a significant occurrence of this community is present, 
has been documented, and the data incorporated into the Natural 
Heritage Inventory database.



in disturbed areas bordering wetlands, such as ditches, spoil 
banks, and borrow pits. 

Other herbs associated with these graminoid species 
include round-leaved sundew (Drosera rotundifolia), narrow-
leaved sundew (D. intermedia), three-way sedge (Dulichium 
arundinaceum), grass pink (Calopogon tuberosus), rose pogo-
nia (Pogonia ophioglossoides), club-spur orchid (Platanthera 
clavellata), brook lobelia (Lobelia kalmii), swamp-candles 
(Lysimachia terrestris), northern bog goldenrod (Solidago 
uliginosa), marsh fern (Thelypteris palustris), bog St. John’s-
wort (Triadenum fraseri), northern bladderwort (Utricularia 
intermedia), bog club-moss (Lycopodiella inundata), and 
lance-leaved violet (Viola lanceolata). 

Ericad cover appears to be lower and less diverse in at least 
some of Central Wisconsin’s acid peatlands than in the bogs 
and acid fens across northern Wisconsin. Whether this is an 
edge of range effect, the result of past fires or the former har-
vest of sphagnum moss, or some combination of these and 
other factors is unknown. More survey data are needed from 
peatlands throughout central Wisconsin, and it would be 
instructive to work out the natural and anthropogenic dis-
turbance histories for some of the large peatland sites. The 
more common and widespread ericaceous shrubs at this time 
are leather-leaf (Chamaedaphne calyculata), large cranberry 
(Vaccinium macrocarpon), and small cranberry (V. oxycoccos).

Other shrubs and “woody herbs” that occur and are 
sometimes common in Central Poor Fen are steeplebush 
(Spiraea tomentosa), white meadowsweet (S. alba), bog 
birch (Betula pumila), huckleberry (Gaylussacia baccata), 
and Kalm’s St. John’s-wort (Hypericum kalmii). A border of 
tall deciduous shrubs may be present at the peatland-upland 
interface. Common species include speckled alder (Alnus 
incana), black chokeberry (Aronia melanocarpa), common 
winterberry (Ilex verticillata), mountain holly (Ilex mucro-
nata) and, rarely, poison sumac (Toxicodendron vernix).

Trees are absent or are represented by seedlings and 
stunted individuals of tamarack (Larix laricina), black spruce 
(Picea glauca), or jack pine (Pinus banksiana). Seedlings of 
other species, such as red maple (Acer rubrum), white birch 
(Betula papyrifera), and eastern white pine (Pinus strobus) 
are sometimes present, though they seldom exhibit much 
vigor or persist for very long. 

Microhabitats in the form of small pools, drainage chan-
nels, mammal trails, and scrapes with exposed sand at the 
wetland-upland interface are of high significance to many of 
the rarer plants occupying these fens, for example, several of 
the Atlantic Coastal Plain disjuncts. These habitats may be 
the products of natural or human-caused disturbances.

Rare, uncommon, or otherwise unusual plants occur-
ring in Central Poor Fen include dragon’s-mouth (Arethusa 
bulbosa), yellow screw-stem (Bartonia virginica), cross-leaf 
milkwort (Polygala cruciata), netted nut-rush (Scleria reticu-
laris), whip nut-rush (S. triglomerata), and slender yellow-
eyed-grass (Xyris torta). Several of these rarities do not 
occur in northern Wisconsin. 

This weakly minerotrophic peatland is dominated by sedges but also 
supports Kalm’s (shrubby) St. John’s-wort, steeplebush, a few insec-
tivorous plant species, and several unusual animals. The coniferous 
forest in the background is composed almost entirely of jack pine. 
Black River State Forest, Jackson County, Central Sand Plains Ecologi-
cal Landscape. Photo by Eric Epstein, Wisconsin DNR.

This vast wetland is a remnant of “The Great Swamp of Central 
Wisconsin,” which occupied a large portion of extinct Glacial Lake 
Wisconsin. Sedges and sphagnum mosses are the dominant plants 
in the virtually treeless, weakly minerotrophic, hydrologically intact 
peatland. Jackson County, Central Sand Plains Ecological Land-
scape. Photo by Eric Epstein, Wisconsin DNR.

Information on the dominant peat mosses in the genus 
Sphagnum occurring in this natural community were not 
readily available as of this writing, despite the presence of 
a local industry based on the commercial harvest of living 
moss from the central Wisconsin peatlands (for additional 
information, see the “Conservation and Management Con-
siderations” section below). 

Animals inhabiting Central Poor Fen that are of high con-
servation interest due to rarity, specialized habitat needs, or 
restricted geographic ranges include Whooping Crane (Grus 
americana), Sandhill Crane (Antigone canadensis), Trumpeter 
Swan (Cygnus buccinator), Northern Harrier (Circus cyaneus), 
Yellow Rail (Coturnicops noveboracensis), American Bittern 
(Botaurus lentiginosus), Short-eared Owl (Asio flammeus), 



Henslow’s Sparrow (Ammodramus henslowii), and Le Conte’s 
Sparrow (Ammodramus leconteii). Golden Eagle (Aquila chry-
saetos) and Rough-legged Hawk (Buteo lagopus) are among 
the characteristic winter raptors. 

Until very recently, a small population of Sharp-tailed 
Grouse (Tympanuchus phasianellus) had been hanging on 
in central Wisconsin, mostly in the largest and more open 
peatlands. Their future, in the absence of a major redirec-
tion of management efforts on the uplands adjoining and 
between the larger open peatlands, appears bleak. 

Mammals inhabiting Central Poor Fen include the south-
ern bog lemming (Synaptomys cooperi), while the Wisconsin 
Endangered eastern massasauga (Sistrurus catenatus) and 
the uncommon Blanding’s turtle (Emydoidea blandingii) 
are among the herptiles that use central Wisconsin’s open 
wetlands. Among the invertebrates, a dragonfly, the globally 
rare ringed boghaunter (Williamsonia lintneri), is especially 
noteworthy as it has a limited North American range.

Conservation and Management Considerations 
Hydrological disruptions have been widespread throughout 
the range of Central Poor Fen. Water levels have been low-
ered by ditching and raised by dike construction. Ditched 
peatlands become increasingly dominated by woody plants 
as trees and shrubs invade the drier, formerly open areas, 
while the dikes are often a means of creating areas of open 
water (either to store surface water for cranberry operations 
or to provide habitat for waterfowl that would otherwise be 
locally scarce or absent). The impacts of the many new high 
capacity wells within this natural community’s range need to 
be monitored carefully. 

An example of the central Wisconsin peatland substrates 
is illustrated by the following example from Dachnowski 
(1925). “Average” peat cores taken from the bed of Glacial 
Lake Wisconsin, “mostly” in Juneau and Wood counties, 
were described as follows: 

Sphagnum peat: burned off; 
Woody peat: largely burned off, woody fragments and roots 
at intervals; 
Sedge peat 5 feet in thickness; brown to dark brown in color, 
fibrous, somewhat matted, and in part disintegrated. 
Woody peat: 1 foot in average thickness; dark to very dark 
brown, largely well decomposed, with roots and stumps of 
tamarack and spruce;
Underlying mineral soil is gray siliceous sand. 

Open peatlands now commonly occur as remnants, 
which sometimes float within and on the edges of reser-
voirs or “flowages” in central Wisconsin. Under these cir-
cumstances, sphagnum-sedge mats are subject to movement 
by wind and damage by ice. If the open waters are receiv-
ing nutrients from nearby agricultural activities upslope, 
composition and structure of the peatlands will inevitably 
change over time. 

Several frac sand mines (sand mined for use in the 
hydraulic fracturing process to recover oil and natural gas 
in other states) are now in operation within the Central 
Sand Plains Ecological Landscape. Long-term impacts on 
groundwater and on surface water levels are unknown. The 
explosive increase of high capacity wells in central Wiscon-
sin is also a factor that bears watching (WICCI 2009; also 
see the “Groundwater” section in Chapter 3, “Comparison 
of Ecological Landscapes”). 

Several species of highly invasive plants are now estab-
lished in the acid peatlands of the Central Sand Plains. 
Among those that are already management concerns in 
Central Poor Fen are common reed (Phragmites australis), 
reed canary grass (Phalaris arundinacea), narrow-leaved 
(and probably hybrid) cat-tail (Typha angustifolia and Typha 
x glauca), and glossy buckthorn (Rhamnus frangula). 

In some of the impounded and partially inundated peat-
lands there has been an apparent partial conversion from 
fen or sedge meadow to emergent marsh. The reasons for 
this are unclear at the moment but may be related to sub-
tle changes in water chemistry due to increased carbonate 
inputs somewhere in the local watershed and perhaps to 
water level changes as well. The reasons for this phenom-
enon merit clarification. 

Damage to peatlands from ATVs, ORVs, and trail bikes 
has been noted on some of the public lands, including the 
peatlands, in central Wisconsin in recent years. 

There is a need to identify and protect intact stands across 
the central Wisconsin range of this natural community and 
work out the disturbance history of representative sites to 
try and tease out the impacts of altered hydrology, past fires, 
and commercial harvest of sphagnum moss. Vegetation data 
collected from the Central Wisconsin peatlands should be 
compared with analogous fens, bogs, and sedge meadows 
across northern Wisconsin, especially those situated in fire-
prone landscapes such as the Northwest Sands and North-
ern Highland ecological landscapes. 

The commercial harvest of sphagnum mosses has 
occurred in the peatlands of central Wisconsin since the lat-
ter part of the 19th century. A project to study the impacts of 
periodic sphagnum moss harvest on flora, fauna, and vari-
ous physical aspects of the central Wisconsin peatlands was 
proposed in the 1990s but was never carried out. The need 
for such a project had emerged over the timing, extent, and 
frequency of the moss harvests, the lack of data and moni-
toring protocols on impacts to the flora and fauna associ-
ated with the peatland communities, and the absence of 
control areas wherein such impacts could be measured and 
compared. Given the continued pressure on the health and 
viability of peatlands due to frac sand mining, the spread 
of center pivot irrigation, the construction of high capacity 
wells, and climate change, this remains a timely project. 



Additional Information
Other natural community descriptions containing informa-
tion of likely relevance to Central Poor Fen include Open 
Bog, Muskeg, Poor Fen, Northern Tamarack Swamp, Black 
Spruce Swamp, and Northern Sedge Meadow. Also see the 
description of Sandy Wet Meadow in the “Selected Habitats” 
section of this chapter. Note that the very rare Coastal Plain 
Marsh community shares several rare species of high conser-
vation concern with Central Poor Fen (for example, several 

of the Atlantic Coastal Plain disjuncts). The U.S. National 
Vegetation Classification type that appears to most closely 
resemble Central Poor Fen is CEGL005279 Midwestern 
Graminoid Poor Fen (Faber-Langendoen 2001). 

Also see: 
Anderson et al. (2008)
Bedford and Godwin (2003)
Crum (1988)

FROM: Epstein, E.E. Natural communities, aquatic features, and selected habitats of Wisconsin. Chapter 7 in The ecological land-
scapes of Wisconsin: An assessment of ecological resources and a guide to planning sustainable management. Wisconsin Department 
of Natural Resources, PUB-SS-1131H 2017, Madison. 
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