
Overview: Distribution, Abundance,  
Environmental Setting, Ecological Processes
Poor Fen is a weakly minerotrophic, herb-dominated acid 
peatland community that is widespread north of the Tension 
Zone. The moisture regime is saturated. In Wisconsin, Poor 
Fen had previously been treated by plant ecologists and the 
Wisconsin DNR as part of, or synonymous with, the Open 
Bog community, which had been defined very broadly by 
Curtis (1959) and others. 

Poor Fen can be differentiated from Open Bog by water 
chemistry, especially somewhat higher pH levels and slightly 
greater nutrient availability; direct contact with ground or 
surface waters; and floristics (Crum 1988). Within kettle 
depressions on pitted outwash or end moraine landforms, 
Poor Fen often occupies a distinct zone, depending on the 
chemistry of the ground water or lake water with which the 
vegetation is in direct contact. On landforms such as uncol-
lapsed outwash or ground moraine, nutrients come mostly 
from groundwater, and the peatlands in these situations may 
be extensive. Though few published data on water chemis-
try of Wisconsin peatlands were available at the time this 
description was prepared, pH values for Poor Fen in the 

Upper Midwest and south central Canada are generally in 
the range of 4.2 to 5.8, with available calcium in the range of 
2.0 to 10.0 ppm (Glaser 1987). 

In all peatlands, the rate of plant decomposition is less 
than the rate at which the remains of dead plants accumu-
late and form peat over time. As the depth of peat accumu-
lates, the living vegetation reflects the increasingly acidic and 
anaerobic conditions, and nutrient availability is diminished 
(Crum 1988). Climate and hydrology are among the major 
factors responsible for this, with colder, poorly drained, and 
wetter environments favoring the development, maintenance, 
and spread of peatlands. The successional processes are very 
slow unless disrupted by severe disturbances, especially those 
affecting hydrology. 

Poor Fen occurs across northern Wisconsin but is espe-
cially well represented in those ecological landscapes in 
which landforms such as glacial outwash sands and lakebeds 
are prominent, such as the Northern Highland and North-
west Sands, and to a lesser degree in the Northeast Sands. 
Peatlands in central Wisconsin are among the state’s most 
extensive—but because of large-scale drainage schemes 
undertaken in the early 20th century to facilitate the spread 
of agriculture, they are also among the most disturbed and 
altered, particularly in the Central Sand Plains Ecological 
Landscape. Composition and function of central Wisconsin’s 
poor fens are somewhat different from those in the north, 
owing in part to glacial and post-Pleistocene histories, topog-
raphy, soils, natural disturbance regimes, and floristic assem-
blages (see “Central Poor Fen” for more information). 

Large, hydrologically intact, functional peatland com-
plexes can develop their own distinctive landforms (Glaser 
1987), though these tend to be better demonstrated in the 
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Locations of Poor Fen in Wisconsin. The deeper hues shading the eco-
logical 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.

Floristically diverse sedge and moss-dominated poor fen commu-
nity borders small pond and outlet stream in the headwaters area of 
Alvin Creek. Chequamegon-Nicolet National Forest, Forest County, 
North Central Forest Ecological Landscape. Photo by Eric Epstein, 
Wisconsin DNR.



boreal regions north of Wisconsin. For detailed overviews 
of peatland ecology in the Upper Midwest and south central 
Canada, see Crum (1988), Glaser (1987), Harris et al. (1996), 
and Wright et al. (1992). These publications include maps, 
excellent imagery taken from satellites and air photos, and 
a wealth of information on peatland communities, plants, 
animals, and functions. 

Community Description: Composition and 
Structure
The dominant plants in Poor Fen are the peat-forming sphag-
num mosses. Moss cover is typically high, sometimes more 
or less continuous. The moss stratum in Poor Fen does not 
always form the pronounced hummocks that are character-
istic of the most acid peatland communities such as Open 
Bog, Muskeg, and Black Spruce Swamp. In Poor Fen, trees 
are absent or limited to bog conifers such as tamarack (Larix 
laricina) or black spruce (Picea mariana), but cover values of 
these species are typically low (<5%), and the individual trees 
are of small stature. Floristic diversity in the Poor Fen com-
munity is higher than in the most acid peatlands, especially 
Open Bog and Muskeg. 

Moss collections from low nutrient acid peatlands in Wis-
consin are apparently few, at least in published and easily 
accessible works. However, Christy (1982) and Christy et al. 
(1986) collected peat mosses from a select group of Wiscon-
sin state natural areas, which did include some peatland sites. 
Among the relevant collections from Poor Fen communities 
are Sphagnum capillifolium, S. cuspidatum, S. fallax, S. majus, 
S. papillosum, S. subsecundum, and S. teres. This group is con-
sistent with peat mosses commonly collected from weakly 
minerotrophic fens in Michigan, Minnesota, and Ontario, 
respectively, by Crum (1988, 2004), Glaser (1987), Wright et 
al. (1992), and Harris et al. (1996). Bog club-moss (Lycopodi-
ella inundata) inhabits some minerotrophic open peatlands 
in northern and central Wisconsin. 

Among the prevalent vascular herbs are many graminoids 
including sedges such as woolly-fruit sedge (Carex lasio-
carpa), few-seeded sedge (C. oligosperma), mud sedge (C. 
limosa), cord-root sedge (C. chordorrhiza), common yellow 
lake sedge (Carex utriculata), white beak-rush (Rhynchospora 
alba), Alpine cotton-grass (Trichophorum alpinum), and rusty 
cotton-grass (Eriophorum virginicum). Other vascular plants 
strongly associated with the Poor Fen community are bogbean 
(Menyanthes trifoliata), pod-grass (Scheuchzeria palustris), and 
northern yellow-eyed-grass (Xyris montana). Insectivorous 
species such as purple pitcher-plant (Sarracenia purpurea) 
may be well represented. Small pools within or on the margins 
of the moss mat often provide habitat for sundews (Drosera 
spp.) and bladderworts (Utricularia spp.), including horned 
bladderwort (U. cornuta), northern bladderwort (U. interme-
dia), and small bladderwort (U. minor). Orchids characteristic 
of poor fen habitats are dragon’s-mouth (Arethusa bulbosa), 
grass pink (Calopogon tuberosus), club-spur orchid (Platan-
thera clavellata), and rose pogonia (Pogonia ophioglossoides). 

Other broad-leaved herbs occurring in Poor Fen are rush aster 
(Symphyotrichum boreale), linear-leaf willow-herb (Epilobium 
leptophyllum), northern bog goldenrod (Solidago uliginosa), 
and bog St. John’s-wort (Triadenum fraseri). 

Prevalent shrubs are mostly ericads of low stature (usually 
well under one meter high), and among these are bog-rose-
mary (Andromeda glaucophylla), leather-leaf (Chamaedaphne 
calyculata), bog-laurel (Kalmia polifolia), Labrador-tea (Ledum 
groenlandicum), and large cranberry (Vaccinium macrocar-
pon). Other shrubs, either occurring within or on the margins 
of Poor Fen or in the lagg at the wetland-upland interface, 
are speckled alder (Alnus incana), black chokeberry (Aronia 
melanocarpa), bog birch (Betula pumila), huckleberry (Gay-
lussacia baccata), mountain holly (Ilex mucronata), sweet gale 
(Myrica gale), bog willow (Salix pedicellaris), and meadow 
willow (S. petiolaris). (This tall shrub zone can be quite dis-
tinctive, if challenging to deal with gracefully—it may warrant 
recognition as a separate community.) 

Rare and uncommon plants found in Poor Fens include 
livid sedge (Carex livida), Michaux’s sedge (C. michauxiana), 
downy willow-herb (Epilobium strictum), russet cotton-grass 
(Eriophorum chamissonis), boreal bog orchid (Platanthera 
dilatata), and common bog arrow-grass (Triglochin maritima). 

Notable animals associated with Poor Fen include birds 
such as Le Conte’s Sparrow (Ammodramus leconteii), Bobo-
link (Dolichonyx oryzivorus), Yellow Rail (Coturnicops noveb-
oracensis), Northern Harrier (Circus cyaneus), Sandhill Crane 
(Antigone canadensis), Whooping Crane (Grus americana), 
and Short-eared Owl (Asio flammeus). Among the rare inver-
tebrates documented in this community are a dragonfly, the 
ringed boghaunter (Williamsonia lintneri), and several boreal 
butterflies. Small mammals found in Poor Fen include Arctic 
shrew (Sorex arcticus), American pygmy shrew (Sorex hoyi), 
southern bog lemming (Synaptomys cooperi), and meadow 
jumping mouse (Zapus hudsonicus). 

Weakly minerotrophic acid peatland community in the Bear Bluff 
country of central Wisconsin is composed of sedges and yellow-eyed 
grass. Goodyear Lake, Jackson County, Central Sand Plains Ecologi-
cal Landscape. Photo by Eric Epstein, Wisconsin DNR.



Conservation and Management Considerations
Protection of hydrology is the paramount conservation con-
sideration to ensure that water levels remain within a range of 
natural variability and that saturation of the peat is constant. 
Runoff laden with sediment, nutrients, or pollutants can alter 
chemistry of ground and surface waters and affect suitability 
for the sensitive peatland biota. 

Among the major threats to Poor Fen communities are 
drainage via ditch construction; flooding by the construction 
of dams and dikes; conversion to other vegetation types or to 
agricultural uses; the encroachment of invasive species such 
as glossy buckthorn (Rhamnus frangula), reed canary grass 
(Phalaris arundinacea), and common reed (Phragmites aus-
tralis); and the addition of sediments and nutrients originat-
ing on adjoining land to peatland ecosystems. Disturbances 
that are more localized include grazing, spraying with herbi-
cides or pesticides to control insect pests, the harvest of living 
sphagnum mosses (now almost entirely for decorative uses), 
and outright destruction due to wetland fills. Construction 
of winter trails, including logging trails, can channelize water 
movement, provide conduits by which pollutants may enter 
the peatland, compact the soil surface, and facilitate the entry 
and spread of invasive plants. 

Fire was clearly an important natural disturbance in parts 
of Wisconsin in the past, e.g., in the Northwest Sands and 
Central Sand Plains ecological landscapes, but its role and 
impacts on Poor Fen and other peatland communities have 
not been well studied here. 

Although Wisconsin’s peatlands are less extensive than 
those in Michigan, Minnesota, and Ontario, there may be 
future interest in looking at peat resources as fuel, at least 
locally. Dumping of wastewater into peatlands has occurred 
in the past, and vigilance will be necessary to ensure that such 
practices do not become acceptable again. 

There is an overriding need to identify the dominant or 
characteristic mosses for each of Wisconsin’s peatland com-
munities. At this time, we are somewhat hampered in our 
attempts to produce accurate and detailed descriptions of 

natural communities dominated by the peat-forming mosses 
as much of the published information examined came from 
studies conducted elsewhere. 

It is not uncommon for several peatland communities to 
occur within the same basin or kettle lake complex. Because 
the term “bog” was formerly applied so broadly to Wiscon-
sin’s acid peatland communities, older records for these com-
munities, especially “Open Bog” and “Northern Wet Forest,” 
should be examined carefully and reclassified as appropriate. 
Collection of data on peatland water chemistry and nutrient 
availability should become a part of the standard sampling 
protocol for peatland surveys. We should not rely solely on 
data collected in other parts of the Upper Midwest. 

As Wisconsin is at the southern range margins of Poor 
Fen and other acid peatland communities and many of their 
associated plants and animals, it will be important to establish 
ecological baselines at representative peatland sites across the 
northern and central parts of the state. Trends associated with 
climate change and other factors with far-reaching impacts to 
vegetation and hydrology need to be identified and monitored 
to provide planners and managers with information they need 
to address future conservation and management challenges. 

Additional Information 
Related natural communities include Open Bog, North-
ern Tamarack Swamp, Black Spruce Swamp, Central Poor 
Fen, Boreal Rich Fen, and Great Lakes Shore Fen. The U.S. 
National Vegetation Classification associations most closely 
resembling Wisconsin’s Poor Fen are Northern Sedge Poor 
Fen CEGL002265 and Open Schlenke Bog CEGL002501 
(Faber-Langendoen 2001). 

Also see:
Bedford and Godwin (2003)
Crum (1988)
Glaser (1987)
Harris et al. (1996)
Wright et al. (1992)
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