
Black Spruce Swamp (Global Rank G5; State Rank S3?)
Split from Curtis’s “Northern Wet Forest”

Overview: Distribution, Abundance,  
Environmental Setting, Ecological Processes
Wisconsin’s acid peatland communities include Open Bog, 
Muskeg, Poor Fen, Northern Tamarack Swamp, and Black 
Spruce Swamp. In aggregate, these are the southernmost out-
liers of a major vegetation complex that dominates the cold, 
poorly drained circumboreal regions of the northern hemi-
sphere. Black Spruce Swamp is widely distributed throughout 
the glaciated areas of northern Wisconsin and is locally com-
mon in parts of the Central Sand Plains Ecological Landscape. 
A few small, highly disjunct stands are known from the glaci-
ated parts of southern Wisconsin, e.g., in Columbia, Ozaukee, 
and Washington counties. This community represents the 
most densely forested end of a continuum of acid peatland 
communities, which may progress structurally from Open Bog 
to Muskeg to Treed Bog (not presently recognized as a distinct 
community in Wisconsin) to Black Spruce Swamp. 

This does not imply a linear succession from open to 
forested conditions. In fact, quite the opposite may occur—
though under normal conditions, whatever happens, happens 
very slowly. As sphagnum peat accumulates, the growing vas-
cular plants are increasingly isolated from contact with the 

groundwater that provided nutrients and oxygen. Eventually 
the forest is composed of increasingly stunted, scattered indi-
viduals (Crum 1988). 

Community Description: Composition  
and Structure
Black Spruce Swamp is a lowland conifer forest community 
of sphagnum-dominated acidic northern peatlands, charac-
terized by a relatively dense canopy (>50% cover) of black 
spruce (Picea mariana). Associated trees are few but usually 
include tamarack (Larix laricina) or, less commonly, jack 
pine (Pinus banksiana). Other tree species, such as red maple 
(Acer rubrum), white birch (Betula papyrifera), and eastern 
white pine (Pinus strobus) may occur as seedlings or small 
saplings, depending on the availability of a seed source from 
surrounding forests, but these species seldom persist for long 
unless the stand is disturbed in some way and drainage con-
ditions improve. 

The Black Spruce Swamp flora is depauperate and com-
posed of species adapted to “bog” conditions, that is, a con-
tinuous carpet of peat-forming sphagnum mosses, high 
substrate acidity, organic soils that are slow to thaw, cold 
ambient temperatures, a short growing season, and low nutri-
ent and oxygen availability. 

The forest substrate typically features a deep, hummocky 
carpet of sphagnum mosses. The understory may be quite 
open, with Labrador-tea (Ledum groenlandicum) and other 
ericads, including dwarf shrubs such as creeping-snowberry 
(Gaultheria hispidula) and small cranberry (Vaccinium oxy-
coccos) among the prevalent vascular species. The Wisconsin 
Endangered mountain cranberry (Vaccinium vitis-idaea ssp. 
minus) has been documented in mature stands of this com-
munity. The herbaceous understory is typically depauper-
ate but is composed of plants that are specialized and well 

Locations of Black Spruce Swamp 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.

Extensive acid conifer swamp heavily dominated by black spruce sur-
rounds this remote undeveloped bog lake on or near the Flambeau 
River State Forest. Price County, North Central Forest Ecological Land-
scape. Photo by Eric Epstein, Wisconsin DNR.
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adapted to the severe conditions described in the previous 
paragraph. Common, or representative, understory plants 
include sedges such as tussock cotton-grass (Eriophorum 
vaginatum), three-seeded sedge (Carex trisperma), boreal 
bog sedge (C. magellanica), and few-seeded sedge (C. oligo-
sperma). Overall forb cover is usually sparse but may include 
swamp false Solomon’s-seal (Smilacina trifolia) and purple 
pitcher plant (Sarracenia purpurea). 

Black Spruce Swamp provides critical breeding habitat for 
animals that reach their southern range extremities in northern 
Wisconsin. Examples include birds such as Boreal Chickadee 
(Poecile hudsonicus), Gray Jay (Perisoreus canadensis), Spruce 
Grouse (Falcipennis canadensis), Yellow-bellied Flycatcher 
(Empidonax flaviventris), Ruby-crowned Kinglet (Regulus 
calendula), and Cape May Warbler (Setophaga tigrina). Some 
of the northern finches that are specialized to feed on conifer 

seeds, such as the Red (Loxia curvirostra) and White-winged 
(L. leucoptera) Crossbills, are strongly associated with conifer-
ous forests of various kinds, including but not limited to, Black 
Spruce Swamp. Some boreal Lepidoptera, such as the Jutta Arc-
tic (Oeneis jutta), and Odonata (dragonflies and damselflies) 
are highly dependent on various acid peatland communities, 
including Black Spruce Swamp. 

Conservation and Management Considerations
Black Spruce Swamps that adjoin stands of upland conifers 
such as eastern hemlock (Tsuga canadensis), balsam fir (Abies 
balsamea), pines, or rarely northern white-cedar (Thuja occi-
dentalis) appear to be especially important to some of the 
area-sensitive animals dependent on coniferous habitats 
(Anich et al. 2013).

Disturbances affecting Black Spruce Swamp include 
windthrow, fire (e.g., during drought years), and flooding. The 
latter may be the result of beaver activity, but poorly designed 
and constructed rights-of-way that cross forested peatlands 
(roads, railroads, powerlines, pipelines) can be highly prob-
lematic and may drown or otherwise alter extensive areas of 
conifer swamp. Among the insect pests, spruce budworm 
(Choristoneura fumiferana) is especially noteworthy as it can 
defoliate significant areas of spruce and balsam fir. Parasites 
of black spruce such as eastern dwarf mistletoe (Arceuthobium 
pusillum) can cause loss of vigor in spruce stands. 

For additional descriptive information, see the treatments 
of “Treed Bog” and “Poor Conifer Swamp” in Harris et al. 
(1996) and “Poor Conifer Swamp” in Kost et al. (2007). 

In recent years, there have been efforts in some north-
ern Wisconsin areas to more fully utilize the denser, more 
mature stands of black spruce. Small sites are clearcut; larger 
stands are strip cut. The latter practice creates high contrast 
edge and minimizes (or eliminates) larger patches of forest 
interior. If strip-cutting becomes a more widespread practice, 
additional surveys will be needed to identify those sites and 
stands that provide habitat for sensitive wildlife. Because the 
growth of black spruce in acid peatlands is so slow, moni-
toring the recovery of managed black spruce forests and the 
animal populations associated with larger and older stands 
is of paramount importance. 

In general, past inventory efforts targeting or even includ-
ing Black Spruce Swamp have been limited, a shortcoming 
that needs to be addressed immediately if increased utiliza-
tion of these forests becomes widespread.

In peatlands where the availability of nutrients is greater 
and there is less isolation from mineral-enriched ground or 
surface water, other peatland communities such as poor fen, 
rich fen, or tamarack swamp may be present in the local com-
munity mosaic. 

Additional Information 
For information on similar or related natural communities, 
see “Northern Wet Forest” in Curtis (1959). Also see the 
descriptions for Northern Tamarack Swamp, Northern Wet-

Mature Black Spruce Swamp is flanked by open, sedge-dominated 
wetlands and a channel of the Bad River. Ashland County, Superior 
Coastal Plain Ecological Landscape. Photo by Eric Epstein, Wiscon-
sin DNR.

This mature conifer swamp in Iron County features a canopy of black 
spruce over an understory of Labrador-tea and hummocky sphag-
num mosses. Such communities provide critical habitat for special-
ized boreal animals, especially birds and invertebrates. North Central 
Forest Ecological Landscape. Photo by Loren Ayers, Wisconsin DNR.



mesic Forest, Muskeg, and Southern Tamarack Swamp. The 
U.S. National Vegetation Classification (US NVC) type most 
closely corresponding to Black Spruce Swamp is CEGL005271 
Black Spruce – (Tamarack) / Labrador Tea Poor Swamp (Faber-
Langendoen 2001). Note that the US NVC description for 
CEGL002485, while a good fit for some Wisconsin occurrences 
floristically, is apparently strongly associated with raised bog 
landforms, where it occurs on the bog crests (features found 
within some patterned peatlands). Patterning is not nearly as 
well developed or evident in northern Wisconsin as it is in 
Upper Michigan, Northern Minnesota, or Ontario. Stands with 

a strong component of jack pine in the canopy fit CEGL005166 
Jack Pine Swamp. In mixed black spruce-tamarack forests it 
may be more practical to treat them as “Poor Conifer Swamp,” 
at least until more data on nonvascular flora, water chemistry, 
peat landforms, and land use history are available. 

Also see:
Anich et al. (2013)
Christensen et al. (1959)
Clausen (1957) 
MDNR (2003)

FROM: Epstein, E.E. Natural communities, aquatic features, and selected habitats of Wisconsin. Chapter 7 in The ecological land-
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