
Muskeg (Global Rank G4G5; State Rank S4) 
Overview: Distribution, Abundance,  
Environmental Setting, Ecological Processes
“Muskeg” is a term of Algonquian origin translating roughly 
to “grassy bog” or “moss bog.” It does not have a precise sci-
entific meaning, but as defined here it is an ombrotrophic 
or very weakly minerotrophic acid peatland community 
characterized by a substrate of moss hummocks and a thin 
scattering of stunted swamp conifers. Muskeg is floristically 
similar to Open Bog but differs structurally in the greater 
presence and higher cover of conifers. Extensive openings 
devoid of trees are absent. This basic structural difference 
plays an important role in providing preferred habitat for 
many animals, for example, birds and invertebrates. Shading 
is higher in Muskeg than in Open Bog or in any of the open 
northern fen communities, which affects the proportions 
of the plant species comprising the community. The water 
regime is nominally saturated—drier at the tops of the hum-
mocks, wetter in the hollows between hummocks. 

Muskeg occurs across much of northern Wisconsin, 
though it reaches its southernmost range extremities in 
the central part of the state. It often occurs in complexes of 
other acid peatland communities such as Open Bog, Poor 
Fen, Northern Tamarack Swamp, and Black Spruce Swamp. 
Softwater seepage ponds, lakes, and small streams are some-

times present, and these may be ringed by narrow aprons of 
Poor Fen where the vegetation has direct contact with sur-
face waters and Muskeg (or conifer swamp) farther from the 
water’s edge. Stands of Muskeg vary in size from a few acres 
to huge peatland complexes encompassing thousands of acres 
and are most often associated with landforms such as glacial 
outwash or lakebeds and sometimes ground moraine. 

As peat accumulates, the plant community is increasingly 
isolated from mineral-enriched groundwater, and conditions 
favorable for the persistence of more nutrient-demanding 
vascular herbs and tree growth decline. Unless site hydrology 
is significantly altered, highly acidic sphagnum peat increases 
while tree cover is likely to very slowly diminish. See Crum 
(1988) for a detailed discussion of fen to bog succession. Few 
data from Wisconsin are available on water chemistry and 
nutrient availability for Muskeg. Information from nearby 
states and the province of Ontario indicate that pH levels 
would be very low, in the vicinity of 4.2. Calcium availability 
would likely not exceed 10 ppm (and could be as low as 2 
ppm), and the peaty, organic soils would possess very low 
oxygen levels (Crum 1988, Glaser 1987, Harris et al. 1996, 
Wright et al. 1992). 

Natural disturbances include windthrow, fire, flooding, 
insect infestations, and plant pests. Due to the saturated and 
densely compacted substrate, the rooting zone for vascular 
plants, especially trees and tall shrubs, is limited to the upper-
most layer of living mosses. High acidity, anaerobic condi-
tions, and low cation availability further inhibit the growth 
of trees and other vascular plants. The acid peatlands in some 
landscapes, e.g., those containing extensive glacial outwash 
or lakebed landforms, were historically affected by periodic 
wildfires, especially in drought-prone landscapes character-
ized by sandy soils and level to gently rolling topography. 
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Locations of Muskeg 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.

This large acid peatland complex around Black Lake straddles 
the Wisconsin-Minnesota border. The natural community mosaic 
includes muskeg, poor fen, northern sedge meadow, and black 
spruce swamp. The individual pictured is author, naturalist, and 
our good friend, Mike Van Stappen, now deceased. Douglas and 
Pine counties, Northwest Lowlands Ecological Landscape. Photo by 
Emmet Judziewicz.



seldom surpass 25%. Branches of the spruces may be very 
short and strongly clumped in the uppermost parts of the 
crowns. Larger individuals decline in vigor as their weight 
causes them to sink more deeply into oxygen and nutrient 
deficient peat. In addition to producing seed-bearing cones, 
black spruce reproduces by layering, and the dwarfed trees 
may be surrounded by dense growths of very small spruces 
less than one meter in height. The most constant tree associ-
ate of black spruce in Muskeg is tamarack (Larix laricina). 
Less frequently, jack pine (Pinus banksiana) is a companion 
(or even the most common) species. 

The prevalent shrubs are all members of the heath family, 
the Ericaceae. The important ericads are usually leather-leaf 
(Chamaedaphne calyculata), bog-laurel (Kalmia polifolia), 
Labrador-tea (Ledum groenlandicum), small cranberry (Vac-
cinium oxycoccos), and creeping-snowberry (Gaultheria his-
pidula). Early low blueberry (Vaccinium angustifolium) may 
be common, or especially noticeable, in stands that have 
experienced intense fires and in such situations may largely 
replace leatherleaf or some of the other bog ericads. 

Vascular herbs are few, and their cover values are typically 
low. Representative species are boreal bog sedge (Carex mag-
ellanica), few-seeded sedge (C. oligosperma), few-flowered 
sedge (C. pauciflora), and three-seeded sedge (C. trisperma). 
Another group of sedges, the cotton-grasses, are very notice-
able in Muskeg habitats when they’re flowering, especially 
narrow-leaved cotton-grass (Eriophorum angustifolium), tus-
sock cotton-grass (E. vaginatum), and rusty cotton-grass (E. 
virginicum). On the short list of additional herbs are three-
leaved gold-thread (Coptis trifolia), moccasin-flower (Cyp-
ripedium acaule), northern blue flag (Iris versicolor), purple 
pitcher-plant (Sarracenia purpurea), and swamp false Solo-
mon’s-seal (Smilacina trifolia). In microhabitats with slightly 
elevated nutrient levels, such as mammal trails or pool mar-
gins, plants such as white beak-rush (Rhynchospora alba) and 
bogbean (Menyanthes trifoliata) may occur. 

The ground layer consists of a continuous, often hum-
mocky, carpet of mosses. Species associated with Muskeg and 
other nutrient-poor peatland communities include Sphag-
num angustifolium, S. centrale, S. fuscum, S. magellanicum, 
S. recurvum, and Pleurozium schreberi. Dicranum polysetum 
and Hylocomium splendens are sometimes present (possibly 
as holdovers from previous fen conditions). The hummock-
hollow microtopography is an important factor in main-
taining bryophyte diversity as the mosses are differentially 
adapted to take advantage of the variable elevations and their 
associated moisture levels within the peaty hummocks. 

Muskeg fauna includes species that take advantage of the 
unique structural properties of the community by using the 
scattered coniferous trees as perches from which to sing or 
hunt. Sphagnum hummocks and the low overarching branches 
of the black spruces provide sites in which the nests of birds 
and small mammals may be well hidden. Among the most 
characteristic birds of Muskeg are the Palm Warbler (Setophaga 
palmarum) and Lincoln’s Sparrow (Melospiza lincolnii). When 

Extensive acid peatland composed of sphagnum mosses, sedges, 
ericaceous shrubs, and a scattering of bog conifers, mostly stunted 
black spruce. Northwest Lowlands Ecological Landscape. Photo by 
Eric Epstein, Wisconsin DNR.

Among the insect and plant pests affecting Muskeg are 
spruce budworm (Choristoneura fumiferana), larch sawfly 
(Pristophora erichsonii), and eastern dwarf mistletoe (Arceu-
thobium pusillum). Each of these organisms affects conifer-
ous trees. 

In the basins supporting Muskeg and other acid peat-
land communities, tall shrubs may increase in importance 
toward the margins at the wetland-upland interface, along 
with swamp hardwoods. Throughout most of the Wiscon-
sin range of this type, Muskeg and other acid peatlands are 
embedded within a matrix of dry to mesic upland forests. 
In areas that formerly burned frequently, extensive stands of 
pine or oak barrens may have been important components of 
the local upland-wetland community mosaic. 

Community Description: Composition and 
Structure
Plant species diversity in Muskeg is typically low, but the 
community is important for a number of boreal bird and but-
terfly species, several of which are highly specialized. Some of 
these are either not found in or are of infrequent occurrence 
in other communities. Floristic composition is very similar 
to that of Open Bog, but there are important structural dif-
ferences due to the presence of the scattered conifers. The 
trees are small, often stunted, and tree cover is discontinuous. 
Trees over 2 meters in height seldom achieve cover values 
of more than 25% (Harris et al. 1996). The additional shade 
provided by these stunted trees is among the factors altering 
the proportions of vascular plants when compared to their 
abundance and behavior in other nonforested peatland types. 

Black spruce (Picea mariana) is ordinarily the most vis-
ible, characteristic, and common tree of the Muskeg. It is 
sometimes the only tree species present. Individuals tend 
to be spindly, shallow-rooted, and short, seldom exceeding 
3 or 4 meters in height and often much shorter than that. 
In addition to being stunted, the trees are extremely slow-
growing, and the aggregate tree cover over 2 meters tall will 



groves of larger trees are present within or on the margins 
of Muskeg, other boreal birds such as Gray Jay (Perisoreus 
canadensis), Boreal Chickadee (Poecile hudsonicus), Yellow-
bellied Flycatcher (Empidonax flaviventris), and Black-backed 
Woodpecker (Picoides arcticus) may be present. Some of the 
northern finches that feed heavily on conifer seeds, such as 
Pine Siskin (Spinus pinus), Red Crossbill (Loxia curvirostra), 
and White-winged Crossbill (L. leucoptera), may be present, 
but these species are more common in more densely stocked 
stands of larger coniferous trees—which produce more cones. 

Large Muskegs may support uncommon area-sensitive 
species such as Northern Harrier (Circus cyaneus), Short-
eared Owl (Asio flammeus), and Sharp-tailed Grouse (Tym-
panuchus phasianellus), especially if there are open wetland or 
nonforested upland habitats nearby. Muskeg adjoining upland 
coniferous forest may harbor Spruce Grouse (Falcipennis 
canadensis) and a high diversity of breeding wood warblers. 
Other animals inhabiting Muskeg are southern bog lemming 
(Synaptomys cooperi), cinereus shrew (Sorex cinereus), and 
some range and habitat limited invertebrates. Among the 
noteworthy invertebrates are boreal butterflies such as the 
red-disked alpine (Erebia discoidalis), Arctic fritillary (Bolo-
ria chariclea), bog fritillary (B. eunomia), Freija fritillary (B. 
frieja), and Frigga fritillary (B. frigga). At least one globally 
rare dragonfly, the ringed boghaunter (Williamsonia lintneri), 
inhabits pools within the acid peatlands of central Wisconsin; 
the rare ebony boghaunter (W. fletcheri) also occupies boggy 
environments but is more widespread in Wisconsin. 

Conservation and Management Considerations 
The key management consideration for all peatlands is main-
tenance of site hydrology, including avoiding alteration of 
water levels beyond the range of natural variability. Altering 
hydrology will impact the vegetation and may lead to conver-
sion of the entire community, to a forest composed of swamp 
conifers if conditions become somewhat drier, or to herb-
dominated types such as sedge meadow, marsh, or fen if water 
(and nutrient) levels increase due to dike or dam construc-
tion. Waters carrying excessive concentrations of sediments 
or nutrients will change plant community composition and 
structure when introduced into an acid peatland ecosystem. 

Invasive plants are not yet major problems in Muskeg 
interiors, but species such as broad-leaved cat-tail (Typha 
latifolia), hybrid cat-tail (Typha x glauca), reed canary grass 
(Phalaris arundinacea), and common reed (Phragmites aus-
tralis) may gain a foothold in areas that have been flooded 
by the activities of humans or American beaver (Castor 
canandensis). Sites that have been drained are susceptible 
to invasion by nonnative shrubs such as glossy buckthorn 
(Rhamnus frangula). 

Motorized vehicles can impact site hydrology by creating 
ruts, which channel water (potentially facilitating the entry 

of nutrients, sediments, and pollutants into the site) and may 
also serve as entry points for invasive plants. Roads, railways, 
trails, and culverts should be designed and sited to avoid frag-
menting and isolating peatland habitats and so that natural 
hydrological regimes are maintained over time. 

Muskeg is apparently one of the more common nonforested 
peatland communities in Wisconsin, but efforts to quantify 
its abundance have been hampered by a number of factors, 
including the lack of recognition for this community type 
in older natural features and wetlands inventories. Human 
exploitation of acid peatlands has included cranberry cultiva-
tion, the harvest of living sphagnum mosses, and the com-
mercial production of “wild” rice. If these or other activities, 
such as attempts to “improve” drainage by lowering water 
tables and accelerating peat decomposition, are increased or 
intensified, it will be important to assess the condition and 
composition of representative examples of Muskeg across 
the community’s Wisconsin range and ensure that a balanced 
statewide management plan for this resource is developed and 
implemented. To be effective, this would include protection of 
the most intact sites, capturing variability in landscape settings 
as well as site-specific factors such as stand size, context, and 
the presence of species of conservation concern. A sometimes 
neglected consideration for conservationists is the realization 
that even though species richness is low compared with some 
of the state’s other wetland types, Muskeg features distinctive 
structural attributes, and these provide suitable conditions for 
animals that occur in few other habitats. 

Basic survey needs include a more thorough investigation 
of water chemistry, site hydrology, watershed use, and dis-
turbance history as well as more documentation of the flora 
and fauna. Among the former, the bryophytes merit special 
attention. Impacts of local land uses on the biota also need 
additional assessment. 

Additional Information
For information on similar vegetation types, see the natural 
community descriptions in this chapter for Open Bog, Poor 
Fen, Central Poor Fen, Black Spruce Swamp, and Northern 
Tamarack (Poor) Swamp. The U.S. National Vegetation Clas-
sification (US NVC) community most closely resembling 
Muskeg is CEGL005218 Black Spruce/Leatherleaf Semi-
treed Bog (Faber-Langendoen 2001). However, based on 
data collected by the Wisconsin Natural Heritage Inventory, 
at least some more minerotrophic stands in the Lake Supe-
rior region may be a better fit for CEGL005226 Tamarack 
Scrub Poor Fen. 

Also see:
Crum (1984) 
Crum (2004) 
Vogl (1964a)
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