
Boreal Rich Fen (Global Rank G4G5; State Rank S2) 
Overview: Distribution, Abundance,  
Environmental Setting, Ecological Processes
Boreal Rich Fen is a circumboreal minerotrophic peatland 
community that reaches its southern range limits in northern 
Wisconsin’s glaciated terrain. This rare wetland community 
has been documented at only a few locations here, mostly in 
areas that are underlain by calcareous glacial till or bedrock, 
where the Boreal Rich Fens are fed by carbonate-enriched 
groundwater. Published information on the water chemistry 
of Boreal Rich Fen is not readily available from Wisconsin 
sites, but studies done in Michigan, Minnesota, and Ontario 
have shown pH values for rich fens in a range of 5.7 to 7.5 and 
levels of available calcium in the range of 20 to 45 ppm. Cat-
ion availability in the rich fens is high when compared with 
the more acid peatland communities such as Open Bog, Mus-
keg, Poor Fen, and Black Spruce Swamp. A good summary of 
the causes for peatland acidity may be found in Crum (1988). 

Peatlands, including most of the northern fens, are char-
acterized by the accumulation of undecomposed plants over 
time as the deposition and accumulation of dead plant mate-
rial exceeds the rate at which that material decomposes. The 
peat in rich fens is circum-neutral to strongly alkaline, may 
be several meters or more in depth, and is typically saturated 
with cold groundwater. Rich fens are characterized by high 
cation availability. The fen vegetation can be extremely sensi-
tive to even slight changes in water levels, water chemistry, 
and groundwater flow. Additional inputs of nutrient-laden 
water may increase the rate of decomposition, limit or ter-
minate basic fen processes such as peat accumulation, and 
shift composition toward dominance by sedge meadow or 
emergent marsh species. 

Boreal Rich Fen vegetation is sometimes distributed in 
distinct “zones,” which may include saturated level “lawns” 
dominated by mosses and short graminoids; subdued hum-
mocks composed of various mosses, vascular herbs, and 
ericaceous shrubs; sparsely vegetated marl flats; pools of 
standing water; and spring runs. Each of these zones may 
support a distinct assemblage of plants, and the more extreme 
environments, such as the marl flats, are likely to support 
highly specialized organisms. 

In Wisconsin the landforms supporting Boreal Rich Fen 
are all of glacial origin and include ground moraine, end 
moraine, and outwash channels. In some patterned peat-
lands, pools of standing water (“flarks”) may be present, 
separated by narrow, parallel, and somewhat drier peaty 
ridges (“strings”). The pools may support assemblages of 
plant species associated with rich fens. Patterned peatlands 
(see the Patterned Peatland description in the “Community 
Complexes” section of this chapter) are complex mosaics of 
natural communities on glacial landforms that are created 
and maintained by groundwater movement, patterned accu-
mulations of peat, and variation in groundwater chemistry. 

“Indicator” species have been referenced by many plant ecol-
ogists (Glaser 1987, Crum 1988, Wright et al. 1992) within 
and outside of the United States to aid in the separation and 
identification of the northern peatland communities. Pat-
terned peatlands are more abundant, better developed, and 
have been studied in more detail in Michigan, Minnesota, 
Ontario, and points north due to the influence of climate, 
surficial and bedrock geology, glacial landforms, hydrology, 
and peatland size and abundance. 

Few Boreal Rich Fens have been surveyed, characterized, 
and described in Wisconsin. The majority are located north 
of the Tension Zone in the northern and eastern parts of 
the state. Most are quite small, but some are integral parts 
of more extensive peatland complexes. A few rich fens have 
been reported from north central Wisconsin. 

Community Description: Composition and 
Structure 
Mosses from the Sphagnaceae that are typically dominant in 
more acid peatland communities such as Open Bog, Muskeg, 
and Poor Fen are diminished in importance or altogether 
absent from the rich fens. Here they are replaced by other 
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Locations of Boreal Rich Fen 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.



black spruce (Picea mariana). Most of the individual trees 
are quite small. 

Rare and uncommon plants that have been documented 
in Boreal Rich Fen are the moss Scorpidium scorpioides, sev-
eral graminoids including alpine cotton-grass, slim-stem 
reed grass (Calamagrostis stricta), coast sedge (Carex exi-
lis), livid sedge (C. livida), bog rush (Juncus stygius), and 
tufted bulrush (Trichophorum cespitosum), and forbs such as 
round-leaved orchis (Amerorchis rotundifolia), linear-leaved 
sundew (Drosera linearis), downy willow-herb (Epilobium 
strictum), Ohio goldenrod (Solidago ohioensis), common 
bog arrow-grass (Triglochin maritima), and slender bog 
arrow-grass (T. palustris). The globally rare, U.S. Threatened, 
and Wisconsin Endangered prairie white-fringed orchid 
(Platanthera leucophaea) occurs in Wisconsin’s southern-
most example of a Boreal Rich Fen in Ozaukee County in 
southeastern Wisconsin but very close to the Tension Zone. 

Surveys for invertebrate taxa such as the odonates, lepi-
dopterans, crustaceans, and gastropods have yielded records 
of noteworthy species including the globally rare Hines 
emerald dragonfly (Somatochlora hineana), which is listed 
as endangered by both state and federal governments. The 
extremely rare swamp metalmark butterfly (Calephelis muti-
cum) may occur in fens supporting populations of its larval 
food plant, swamp thistle. 

Conservation and Management Considerations
The essential management consideration for Boreal Rich 
Fen is the protection of site hydrology. This encompasses 
water source, flow, and quantity, with water quality and 
soil water chemistry also critical factors. Seemingly modest 
changes in water chemistry or water levels may have unin-
tended consequences for fens. Water diversions, dike and 
dam construction, and groundwater pumping may all have 
serious negative impacts to fen composition and function 
and to long-term community viability. Land uses within the 
local watershed, especially those affecting the groundwater 
recharge areas, need to be monitored carefully in those parts 
of northern Wisconsin most likely to support the Boreal 
Rich Fen community.

Trampling (e.g., from foot traffic or livestock grazing) 
and water diversions may create pathways for nutrients and 
sediments to enter the fen. Under extreme conditions, com-
position may shift and become more marsh-like, with the 
loss of the more sensitive fen specialists. Invasive plants may 
gain a foothold under such circumstances. 

Invasive plants that are problems now or likely to become 
significant problems in the future include common reed 
(Phragmites australis), reed canary grass (Phalaris arundi-
nacea), narrow-leaved cat-tail (Typha angustifolia), hybrid 
cat-tail (Typha x glauca), European swamp thistle (Cirsium 
palustre), and glossy buckthorn (Rhamnus frangula). 

The northern fens have received relatively little attention 
from plant ecologists and botanists in Wisconsin until very 
recently. In part this was because the open peatlands north 

Boreal rich fen dominated by wire-leaved sedges. At least nine orchid 
taxa were documented here. Sawyer County, Northwest Sands Eco-
logical Landscape. Photo by Eric Epstein, Wisconsin DNR.

moss genera, including the so-called “brown” mosses. Bryo-
phytes collected from rich herbaceous peatlands in Michi-
gan (Crum 1984), Minnesota (Glaser 1987), and Wisconsin 
(Christy 1982) include Aulacomnium palustre, Campylium 
stellatum, Dicranum polysetum, D. undulatum, Drepano-
cladus revolvens, Hypnum pratense, Scorpidium scorpioides, 
Sphagnum capillifolium and S. subsecundum. 

The vascular flora of Boreal Rich Fen includes many 
graminoids, such as water sedge (Carex aquatilis), Buxbaum’s 
sedge (C. buxbaumii), woolly-fruit sedge (C. lasiocarpa), fen 
star sedge (C. sterilis), twig-rush (Cladium mariscoides), white 
beak-rush (Rhynchospora alba), hair beak-rush (R. capilla-
cea), alpine cotton-grass (Trichophorum alpinum), tufted hair 
grass (Deschampsia cespitosa), marsh muhly (Muhlenbergia 
glomerata), and various rushes (Juncus spp.). The strongly 
rhizomatous woolly-fruit sedge may form a near-continuous 
floating mat, especially when a portion of the fen is on a lake 
margin over open water. 

Other herbs occurring in this community are rush aster 
(Symphyotrichum boreale), swamp thistle (Cirsium muticum), 
brook lobelia (Lobelia kalmii), bogbean (Menyanthes trifo-
liata), fen grass-of-Parnassus (Parnassia glauca), boreal bog 
orchid (Platanthera dilatata), marsh cinquefoil (Potentilla 
palustris), northern bog goldenrod (Solidago uliginosa), and 
horned bladderwort (Utricularia cornuta).

Shrubby variants of Boreal Rich Fen occur in northeast-
ern Wisconsin, where woody species such as speckled alder 
(Alnus incana), bog birch (Betula pumila), Kalm’s St. John’s-
wort (Hypericum kalmianum), sage-leaved willow (Salix 
candida), bog willow (S. pedicellaris), sweet gale (Myrica 
gale), shrubby cinquefoil (Pentaphylloides floribunda), and 
white meadowsweet (Spiraea alba) are among the character-
istic woody species. 

Tree cover is typically very low (<10%) and is restricted 
to ridges, mounds, or the somewhat higher and drier com-
munity margins. The prevalent species are northern white-
cedar (Thuja occidentalis), tamarack (Larix laricina), and 



This alkaline pond on the Door Peninsula is ringed by herbaceous, 
shrubby, and forested wetlands. Door County. Photo by Eric Epstein, 
Wisconsin DNR.

of the Tension Zone (and some farther south) were often 
collectively typed as “bogs.” Boreal Rich Fens, in common 
with fens in southern Wisconsin (e.g., “Calcareous Fen”), 
owe their existence and some of their most distinctive fea-
tures to contact with a constant source of cold, clean, calcar-
eous groundwater.

Historically, virtually all of the Boreal Rich Fen occur-
rences were embedded within extensive areas of forest. Cur-
rently, agricultural and residential lands form a significant 
part of the vegetation mosaic, especially in the Central Lake 
Michigan Coastal and Northern Lake Michigan Coastal eco-
logical landscapes. 

To date only a few occurrences of Boreal Rich Fen have 
been documented in Wisconsin, most of them in regions 
underlain by calcareous till or bedrock. Additional field 
surveys are needed, especially in those parts of eastern Wis-
consin with a limestone or dolomite base. Documentation 
should include quantitative vegetation sampling to enable 
better descriptions of community composition and struc-
ture, to allow for comparisons with stands in other parts of 
the Upper Great Lakes region, and to differentiate Boreal 

Rich Fen from the other northern fen communities. Data on 
hydrology and water chemistry are also needed. Clues to the 
potential presence of Boreal Rich Fen may exist in the dis-
tribution of certain wetland plants, especially those known 
to be associated with habitats of high alkalinity, sometimes 
from physical and chemical data on waterbodies, and per-
haps from information on soils. 

Experienced local naturalists may be aware of the pres-
ence of wetlands in which fen conditions occur as they may 
support noteworthy and unusual species assemblages, which 
often attract the attention of local biologists, academics, col-
lectors, and resource managers. Additional surveys for taxa 
such as insects, gastropods, and nonvascular plants would 
likely yield records of conservation significance. 

Additional Information 
For information on related natural communities, see the 
descriptions for Calcareous Fen, Poor Fen, Central Poor 
Fen, Shore Fen, Northern Sedge Meadow, and Northern 
Wet-mesic Forest. None of the U.S. National Vegetation 
Classification types are perfect one-to-one fits for Wisconsin 
occurrences, but those most closely resembling our Boreal 
Rich Fen include CEGL002500 Boreal Sedge Rich Fen and, 
at least in part, CEGL002496 Boreal Extremely Rich Seep-
age Fen (Faber-Langendoen 2001). This may be due to the 
lack of basic descriptive information on the biotic and abiotic 
characteristics of Wisconsin’s northern fens as well as edge of 
range and isolation effects. It is possible that several distinct 
variants of the rich northern fens occur here.
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