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Figure 1.  Beavertown Lakes Complex ERA plan locator map. 
 
 

Administrative Information:  
• The Beavertown Lakes Complex ERA Plan contains seven ERAs:  Dry-Mesic Northern Forest, Dry 

Northern Forest, Hardwood Conifer Swamp, Muskeg, Poor Fen, and Rich Conifer Swamp (2). 
 

• These ERA’s are located on State Forest land in the Newberry FMU, in Luce County, in 
compartments 009, 010, 016 and 022. 
 

• These seven ERAs are within the Two Hearted Headwaters Management Area (MA).   
 

• Luce County, McMillan Township, T48N R12W sections 1-3, 11, 12; T48N R11W sections 5-8, 12-
14, 16-18, 23, 26, and 27; T48N R10W sections 30 and 31.   
 

• Primary plan author:  Kristen Matson, Forest Resources Division (FRD) EUP Inventory and 
Planning Specialist; contributors and reviewers include Sherry MacKinnon, Wildlife Division 
(WLD) Wildlife Ecologist; Keith Kintigh, FRD Forest Certification and Conservation Specialist; 
Kristie Sitar, WLD Wildlife Biologist; Keith Magnusson, FRD Unit Manager; Jason Tokar, FRD EUP 
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Timber Management Specialist; and Amy Douglass, Matt Payment, and Lester Livermore, FRD 
Foresters.   
 

• While the majority of State of Michigan land in this area is consolidated into large parcels, 
private lands are interspersed within the ERAs and the surrounding area.  (see maps below)   
 

• There are no existing infrastructure/facilities within these ERAs.  
 

• ERA boundaries are derived from the underling Natural Community EO boundary which are 
mapped using NatureServe standards. EO Boundaries are informed by vegetation and other site 
characteristics including soils, landform, and/or historic aerial imagery.  As a result, it is not 
uncommon for EO/ERA boundaries to differ from forest inventory stand boundaries. If these 
difference result in potential conflicts with proposed forest activities, consult with the Forest 
Conservation and Certification Specialist to request a boundary evaluation by Michigan Natural 
Features Inventory. 
 

 

Figure 2. Beavertown Lakes Complex ERA Plan cover type map with EO ID labels.  
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Figure 3. Beavertown Lakes Complex ERA Plan Imagery with EO ID labels.   
 

Conservation Values 
There are seven ERAs in six different natural communities in this area: 

1. Dry-Mesic Northern Forest (G4 S3): 
Dry-mesic northern forest is a pine or pine-hardwood forest type of generally dry-mesic sites 
located mostly north of the transition zone.  Dry-mesic northern forest is characterized by acidic, 
coarse- to medium textured sand or loamy sand and occurs principally on sandy glacial outwash, 
sandy glacial lakeplains, and less often on inland dune ridges, coarse-textured moraines, and 
thin glacial drift over bedrock.  The community historically originated in the wake of catastrophic 
fire and was maintained by frequent, low-intensity ground fires. 
 

Beavertown Dry-Mesic Northern Forest, EO_ID: 9666, LASTOBS:  2007-07-31 
Rank AB, excellent or good estimated viability, 313 acres of state forest land. 

This site is a mature, naturally regenerated pine forest that occurs along sandy dune ridges 
within an extensive peatland complex on poorly drained lakeplain.  The current canopy cohort is 
approximately 106 years old, having regenerated following a catastrophic fire as manifest by 
numerous large-diameter burnt snags occurring throughout the site.  In addition, scattered old-
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growth canopy survivors have fire scars on their boles.  Small canopy gaps generated by 
windthrow are most common along the edges of the dunes and early-successional species are 
most prone to blowdown, snap-off, and senescence.  Small diameter paper birch (Betula 
papyrifera), balsam fir (Abies balsamea), and aspens (Populus spp.) dominate the coarse woody 
debris loads with large diameter pine snags and downed trees occurring less frequently.  Areas 
along the margins of the dunes are characterized by increased moisture availability as indicated 
by the increase in species diversity and density in these ecotonal areas.  Soils are characterized 
by a needle mat of variable depth (2-10 cm) over fine-textured dune sands with low water-
retaining capacity.  These light-colored sands are 30-50 cm deep and occur over slightly coarser-
textured reddish sands.  The entire soil profile is strongly acidic (pH 4.5-5.5).  High-quality 
muskeg and rich conifer swamp occur adjacent to the pine dominated dune ridges. 
 
Anthropogenic disturbance here is limited to several hunter ORV trails that are infrequently 
traveled and scattered and selective turn-of-the-century logging.  The low road densities and 
low-levels of anthropogenic disturbance are since the site occurs between North Branch Two-
Hearted River and West Branch Two-Hearted River.  Site occurs within an unfragmented 
landscape with high-quality muskeg, poor conifer swamp, and rich conifer swamp immediately 
surrounding the site and high-quality hardwood-conifer swamp to the south and additional high-
quality dry-mesic norther forest to the east, northeast, north and west.  Hardwood in nearby 
uplands have been selectively managed. 
 
The open canopy (50-75%) is dominated by large diameter red pine (Pinus resinosa) and white 
pine (P. strobus) (16-24” DBH).  These current canopy trees are significantly smaller than the size 
of the largest burnt snags (35-40”).  Most trees are second-growth of original species.  Canopy 
associates include paper birch, big-toothed aspen (Populus grandidentata), and less frequently 
hemlock (Tsuga canadensis) and northern white-cedar (Thuja occidentalis).  The subcanopy and 
tall shrub layer contain red maple (Acer rubrum), paper birch, balsam fir, spruces (Picea spp.), 
and northern white-cedar with black spruce (Picea mariana) and cedar most prevalent along the 
dune margins, particularly in narrow dune fingers.  Pine seedlings are common in the understory 
layer, particularly along the dune margins and along low, narrow dune ridges with open canopy.   
 
The tall shrubs of mountain holly (Nemopanthus mucranata) and wild-raisin (Viburnum 
cassinoides), along with Labrador tea (Ledum groenlandicum) in the low shrub layer, are 
concentrated along the peatland margin where moisture levels are higher.  The low shrub layer 
of the dune ridges is overwhelmingly dominated by low sweet blueberry (Vaccinium 
angustifolium) and Canada blueberry (V. myrtilloides) with localized dominance by huckleberry 
(Gaylussacia baccata).  The herbaceous layer is dominated by bracken fern (Pteridium 
aquilinum).  Common herbaceous plants include wintergreen (Gaultheria procumbens), trailing 
arbutus (Epigaea repens), starflower (Trientalis borealis), bunchberry (Cornus canadensis), 
goldthread (Coptis trifolia), and Canada mayflower (Maianthemum canadense). Areas with open 
canopy are often dominated by lichens (Cladina spp.).  Lichen dominates old logging roads and 
most of the ridges.   
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Figure 4:  Beavertown Lakes Dry-mesic Northern Forest.  Photos by Joshua Cohen. 

 

         
Figures 5 and 6: The pine canopy cohort at Beavertown Lakes regenerated following catastrophic fire.  Photos by 
Joshua Cohen. 
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2. Dry Northern Forest (G3? S3) 
Dry northern forests are pine- or pine-hardwood-dominated communities found on dry sand 
soils and occurring principally on sandy glacial outwash and sandy glacial lake plains and less 
often on sand ridges in peatland complexes on glacial outwash or glacial lake plains.  Two 
distinct variants are included within this community type; jack pine/jack pine–hardwood–
dominated and red pine–dominated.  Prior to European settlement, dry northern forest typically 
originated in the wake of catastrophic fire, and frequent, low-intensity ground fires maintained 
red pine systems. 

Two-Hearted Dry Northern Forest, EO_ID: 17342, LASTOBS: 2018-07-18 
Rank AB, excellent or good estimated viability, 485 acres of state forest land. 
 
High-quality dry northern forest occurring on low sand dune ridges rising from a flat poorly 
drained lakeplain.  Dry northern forest occurring on low sand dune ridges rising from a flat 
poorly drained lakeplain.  Overstory pines are likely of 50-year-old age cohort that established 
following severe crown fire (fire charred stumps noted).  Red pine 8” DBH estimated to be 47 
years old. Pine regeneration occurring within light gaps and along margins of dune ridges and 
include jack pine saplings (indicating capacity of jack pine within this complex to reproduce with 
semi-serotinous cones).  Shrubs and trees densest and most diverse along margin of muskeg and 
dune ridges. 

This area is part of a vast peatland complex dominated by muskeg with low dune ridges 
supporting dry northern forest of variable quality.  The floristic composition and structure are 
shaped by natural processes.  Several forest roads pass along dune ridges along the margins of 
the peatland and within the peatland.  Timber harvest has occurred on some of the dune ridges 
within and adjacent to the muskeg.  Dry northern forest occurs on state forest land.  State 
Forest lands are managed for recreation and timber production.  Muskeg interdigitates with dry 
northern forest on low dune ridges.  Some of these ridges have been recently harvested.  
Several forest roads pass along dune ridges along the margins of the peatland and within the 
peatland.  High-quality peatlands occur throughout the landscape including a muskeg element 
occurrence to the south of this complex.  In addition, bog ponds and intermittent wetlands 
occur in the vicinity.  
 
Canopy dominated by jack pine with canopy associates including red pine and black spruce 
(Picea mariana), and less frequently white pine, red maple, and paper birch.  Canopy dominates 
typically range in DBH from 4-12”.  Sparse understory layer with mountain holly, wild-raisin, red 
maple, and black spruce.  Low shrub layer is prevalent and is dominated by Vaccinium spp. along 
with Labrador tea (Ledum groenlandicum), leatherleaf (Chamaedaphne calyculata), black 
spruce, and huckleberry.  Labrador tea and leatherleaf are concentrated along ecotone between 
dry northern forest and muskeg.  The ground cover is patchy to sparse with characteristic 
species including brackenfern, trailing arbutus, and wintergreen.  Lichens and feathermoss 
common throughout. 
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Shallow needle layer (3-5cm) over thin layer of organics over gray sands (pH 4.5-4.8) over 
reddish, medium-textured sands (pH 4.5-4.8). 

 

Figure 7:  Two-Hearted dry northern forest (EO ID 17324). Photo by Joshua G. Cohen. 
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Figures 8 and 9:  Two-Hearted dry northern forest (EO ID 17324). Photo by Joshua G. Cohen. 
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Figure 10:  2016 aerial photograph of Two-Hearted dry northern forest (EO ID 17342). 

3. Hardwood Conifer Swamp, (G4 S3) 
Hardwood-conifer swamp is a minerotrophic forested wetland dominated by a mixture of 
lowland hardwoods and conifers, occurring on organic (i.e., peat) and poorly drained mineral 
soils throughout Michigan.  The community occurs on a variety of landforms, often associated 
with headwater streams and areas of groundwater discharge.  Species composition and 
dominance patterns can vary regionally.  Windthrow and fluctuating water levels are the 
primary natural disturbances that structure hardwood-conifer swamp. 
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Beavertown Lakes Hardwood Conifer Swamp, EO_ID: 10054, LASTOBS:  2018-07-17 
Rank AB, excellent or good estimated viability, 37 acres of state forest land. 

This uneven-aged block of hardwood-conifer swamp occurs on poorly drained lakeplain 
adjacent to a steep sandy end moraine.  Areas close to the slope are characterized by seeps and 
a water table close to the surface.  Soils are deep (> 1 m), saturated peats that are slightly acidic 
(pH 5.5-6.0) in areas dominated by hemlock to circumneutral (pH 6.5-7.0) in areas dominated by 
northern white-cedar and tamarack (Larix laricina).  Groundwater seepage generates 
minerotrophic conditions and saturated peats, especially along the upland margin.  The West 
Branch of the Two Hearted River intersects the site.  Windthrow is prevalent throughout the site 
(both single gaps and multiple treefall gaps) generating structural diversity at multiple scales 
(tip-up mounds and even-aged patches).  This site is characterized by a high volume of coarse 
woody debris of diverse species composition, decay classes, and diameter ranges.   
 
A narrow (30-60 m) but long band of old-growth (over 275 years old) hardwood-conifer swamp 
occurs along the upland margin and is dominated by northern white-cedar, hemlock, yellow 
birch (Betula alleghaniensis), and red maple with scattered white pine, white spruce (Picea 
glauca), and tamarack.  Areas closer to the river are more even-aged and more conifer-
dominated with northern white-cedar and tamarack as co-dominants and canopy and 
subcanopy associates including red maple, black ash (Fraxinus nigra), and balsam fir (Abies 
balsamea).  The understory is dominated by tag alder (Alnus rugosa) and northern white-cedar 
(locally).  Additional understory species include striped maple (Acer pensylvanicum), red maple, 
and sugar maple (A. saccharum) and locally hemlock.  Northern white-cedar and tag alder are 
locally dense in windthrow gaps.  In addition, tag alder is locally dominant along the river, 
especially in areas with flooding from beaver dams.   
 
Species of the low shrub layer include American fly honeysuckle (Lonicera canadensis), northern 
white-cedar, maples, balsam fir, and Labrador tea (Ledum groenlandicum).  Coarse woody debris 
provides an important substrate for tree seedlings and saplings.  Hemlock and northern white-
cedar are prevalent along nurse logs.  In the ground cover, royal fern (Osmunda regalis) is 
dominant in the tamarack-northern white-cedar dominated swamp while hairy sweet cicely 
(Osmorhiza claytonii) dominates in the hardwood-conifer swamp.  Characteristic ground cover 
species throughout the swamp include lake sedge (Carex lacustris), tussock sedge (C. stricta), 
three-seeded sedge (C. trisperma), dwarf raspberry (Rubus pubescens), sensitive fern (Onoclea 
sensibilis), starflower (Trientalis borealis), goldthread (Coptis trifolia), bunchberry (Cornus 
canadensis), Canada mayflower (Maianthemum canadense), fowl manna grass (Glyceria striata), 
common skullcap (Scutellaria galericulata), and northern wood sorrel (Oxalis acetosella).  
Sphagnum carpets are locally prevalent, especially in areas where northern white-cedar and 
tamarack are dominant. 
 
This is a moderately sized hardwood-conifer swamp with diverse ecological zonation and high 
native species diversity patterned by natural processes or windthrow and beaver flooding 
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(locally).  Well-developed coarse woody debris with diverse species composition, diameter 
ranges, and decay classes.  Excellent cedar and hemlock regeneration.  No recent anthropogenic 
disturbance noted.  Portion of site likely burned over 100 years ago.  Old-growth hardwood-
conifer swamp occurs along the upland margin with hemlock over 275 years old.  This portion 
was never cut and did not burn.  Site occurs in unfragmented landscape with low road densities.  
High-quality communities to the north, east, and west.  Anthropogenic disturbance is limited to 
timber management of northern hardwoods to the south of site. 
 

Figure 11:  2016 aerial photograph of Beavertown Lakes hardwood-conifer swamp. 

 



  12 
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Figures 12 - 14:  Beavertown Lakes hardwood-conifer swamp.  Photo by Joshua Cohen. 

 
 

4. Muskeg (G4G5 S3): 
Muskeg is a nutrient-poor peatland characterized by acidic, saturated peat, and scattered or 
clumped, stunted conifer trees set in a matrix of sphagnum mosses and ericaceous shrubs.  
Black spruce (Picea mariana) and tamarack (Larix laricina) are typically the most prevalent tree 
species.  The community primarily occurs in large depressions on glacial outwash and sandy 
glacial lakeplains.  Fire occurs naturally during periods of drought and can alter the hydrology, 
mat surface, and floristic composition of muskegs.  Windthrow, beaver flooding, and insect 
defoliation are also important disturbance factors that influence species composition and 
structure. 
 

Beavertown Lakes Muskeg, EO_ID: 7430, LASTOBS:  2018-08-20 
Rank A, excellent or good estimated viability, on 1,327 acres of state forest land. 

Lake-filling and paludification have resulted in the development of an extensive muskeg 
complex.  This black spruce and tamarack muskeg occurs on deep, saturated peats on a vast 
expanse of poorly drained sand lakeplain with sandy dune ridges dominated by pine forest.  
Deep (80 - > 100 cm), saturated, acidic (pH 4.5-5.0), sphagnum peats with well-developed fibric, 
hemic, and sapric structure overlay wet sands.  Well-developed sphagnum hummock and hollow 
microtopography occurs throughout the site.  Peats tend to be shallower (30-50 cm) in areas 
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near dune margins and slightly more acidic on hummocks.  There are also localized areas with 
minerotrophic influence that are slightly acidic (pH 6.0).  Seasonally wet pockets of muskeg 
occur throughout the complex.  The complex is bordered to the north by the North Branch of 
the Two-Hearted River and to the south by the West Branch of the Two-Hearted River, which 
also passes through the south-central portion of the complex.  Both rivers impart a 
minerotrophic influence to surrounding communities and are associated with beaver influence, 
which is also evident throughout Beavertown Lakes.  Ladue Lake and Beavertown Lakes occur 
within the site and high-quality dry-mesic northern forest occurs on the adjacent dune ridges 
and high-quality rich conifer swamp lies to the west. 
 
In addition, the site is characterized by diverse patterning of natural communities due to 
different stages of lake-filling with more recent areas of peatland development supporting 
intermittent wetland or bog.  Localized areas of minerotrophic influence support northern shrub 
thicket, rich conifer swamp, and patterned fen.  Surrounding uplands burned approximately 110 
years ago and portions of the muskeg and the surrounding wetlands were likely also burned by 
this wildfire. 
 
Four primary vegetative strata occur in this muskeg: a conifer tree canopy, an understory layer, 
a low shrub layer, and a ground layer.  The canopy is dominated by scattered and stunted black 
spruce and tamarack (1-8” DBH, 5-20 ft tall, and canopy closure typically ranging from 2-25%).  
White pine and red pine (1-8” DBH and 6-40 ft tall) are common associates and are most 
prevalent along dune margins where the density and diversity of species in all strata tends to be 
greatest.  Trees and woody plants also tend to be concentrated or clumped on sphagnum 
hummocks.  Black spruce, white pine, and tamarack are prevalent in the tall shrub layer.   
 
The tall shrub zone is most developed along edges of muskeg and at the base of dune ridges in 
areas of slight minerotrophic influence.  Wild-raisin (Viburnum cassinoides), mountain holly 
(Nemopanthus mucronata), and black chokeberry (Aronia prunifolia) are typical tall shrubs.  The 
low shrub layer (75-95% closure) is overwhelmingly dominated by leatherleaf (Chamaedaphne 
calyculata) with other ericaceous shrub associates including bog laurel (Kalmia polifolia), bog 
rosemary (Andromeda glaucophylla), low sweet blueberry, and Labrador tea (Ledum 
groenlandicum), with the Labrador tea most prevalent along the margins of the dune ridges.  
Conifer seedlings are also prevalent in the low shrub layer and sweet gale (Myrica gale) is 
common in areas with minerotrophic influence.  Graminoids, especially few-seed sedge (Carex 
oligosperma) and few-flower sedge (C. pauciflora), and sphagnum species dominate the ground 
cover. 
 
Characteristic ground cover species include small cranberry (Vaccinium oxycoccos), pitcher-plant 
(Sarracenia purpurea), and cotton-grasses (Eriophorum spp.).  Species that are common on 
hummocks include wintergreen (Gaultheria procumbens), goldthread (Coptis trifolia), starflower 
(Trientalis borealis), Canada mayflower (Maianthemum canadense), and cow-wheat 
(Melampyrum lineare).  These species along with false mayflower (Smilacina trifolia) and royal 
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fern (Osmunda regalis) are also common in areas of muskeg near the dune ridges.  The diverse 
array of sphagnum species are stratified along soil moisture and chemical gradients that 
characterize the hummock and hollow microtopography. 
 
Bog-dominated areas, which occur along many of the lake margins, are dominated by 
graminoids, such as few seed sedge, white beak-rush (Rhynchospora alba), and dioecious sedge 
(Carex sterilis), and ericaceous shrubs (i.e., leatherleaf and bog rosemary) with other 
characteristic species including pitcher-plant, bog buckbean (Menyanthes trifoliata), yellow-
eyed grass (Xyris montana), round-leaved sundew (Drosera rotundifolia), large cranberry 
(Vaccinium macrocarpon), and cotton-grasses.  Bogs occurring as floating mats around lake 
margins are often ringed by areas of muskeg where the mat has grounded.   
 
Areas of poor conifer swamp, which occur in narrow peatland pockets and areas where the 
peats are shallower over the sands, are characterized by a denser canopy with larger diameter 
trees.  Canopy dominants in areas of poor conifer swamp include black spruce, tamarack, and 
white pine.  In addition, the understory is denser and more diverse than areas of muskeg with 
conifer saplings, mountain holly, wild-raisin, and black chokeberry prevalent.  Several 
minerotrophic wetlands are mapped within the muskeg complex and include northern shrub 
thicket, rich conifer swamp, and patterned fen.  Areas of northern shrub thicket are dominated 
by tag alder (Alnus rugosa) with bog birch (Betula pumila), sweet gale, royal fern, tussock sedge 
(Carex stricta), winterberry, and northern white-cedar as common species.  The same species 
are prevalent in rich conifer swamps dominated by a northern white-cedar canopy.  The 
southwestern portion of the complex includes an area with vegetation that is typical of 
patterned fens and areas of peatland where there is a minerortophic surface flow influence.  
This area is dominated by graminoids such as tufted bulrush (Trichophorum cespitosum), livid 
sedge (Carex livida), along with bog aster (Aster nemoralis), bog birch, and scattered northern 
white-cedar. 

  
Figures 15 and 16:  Beavertown Lakes muskeg.  Photos by Joshua G. Cohen. 
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Figures 17 and 18:  Beavertown Lakes muskeg.  Photos by Joshua G. Cohen. 
 
 

 
Figure 19:  2016 aerial photograph of Beavertown Lakes muskeg. 
 
 

5. Poor Fen (G3G5 S3) 
Poor fen is a sedge-dominated wetland found on very strongly to strongly acid, saturated peat 
that is moderately influenced by groundwater.  The community occurs north of the climatic 
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tension zone in kettle depressions and in flat areas or mild depressions on glacial outwash and 
glacial lakeplain. 

 
Figure 20:  2017 aerial photograph of Beavertown Lakes Fen poor fen. 

 
Beavertown Lakes Fen, EO_ID: 22086, LAST OBS: 2018-09-12 
Rank A, excellent or estimated viability, on 571 acres of state forest land. 
 
This area was previously included in the 2,000-acre Beavertown Lakes muskeg complex 
(EO_ID:7430), but it was separated out in 2018. 
 
Open peatland occurring on flat poorly drained lakeplain near the west branch of the Two-
Hearted River within large, old wooded dune and swale complex with bordering natural 
communities of dry-mesic northern forests on sandy ridges, conifer swamps, muskegs, and 
northern shrub thickets.  Shrubby poor fen areas stretch into fen from forested borders.  
Practically continuous carpet of Sphagnum spp. hummocks and hollows.  Site shares many 
characteristics of muskeg community, but it has less canopy, minerotrophic influences, peat and 
peat and underlying sands pH ranging from 4.5 - 6.3, and greater species diversity and evenness 
than muskeg.  A small area of subtle patterned fen community was observed in section south of 
Two-Hearted branch but was too small and subtle for its own EO.  Bog areas and open ponds 
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and a possible spring were found within the section north of the Two-Hearted branch 
contributing to the greater diversity of species in that section.   
 
 

 
 

 
Figures 21 and 22: Beavertown Lakes Fen poor fen.  Photos by Joshua G. Cohen. 
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Figures 23 and 24: Beavertown Lakes Fen poor fen.  Photos by Joshua G. Cohen. 
 
 

6. Rich Conifer Swamp (G4 S3) 
Rich conifer swamp is a groundwater-influenced, minerotrophic, forested wetland dominated by 
northern white-cedar that occurs on organic soils (i.e., peat) primarily north of the climatic 
tension zone.  Rich conifer swamp occurs in outwash channels, outwash plains, glacial 
lakeplains, and in depressions on coarse- to medium-textured ground moraines.  It is common in 
outwash channels of drumlin fields and where groundwater seeps occur at the bases of 
moraines.  Rich conifer swamp typically occurs in association with lakes and cold, groundwater-
fed streams.  It also occurs along the Great Lakes shoreline in old abandoned embayments and 
in swales between former beach ridges where it may be part of a wooded dune and swale 
complex.  Windthrow is common, especially on broad, poorly drained sites. Fire was historically 
infrequent.  Rich conifer swamp is characterized by diverse microtopography and ground cover.  
The community is also referred to as cedar swamp.   
 
There are 57 documented rich conifer swamps in Michigan, twenty-two of these are in the EUP. 

 
Beavertown Lakes Rich Conifer Swamp, EO_ID: 10789, LASTOBS:  2007-07-31 
Rank AB, excellent or good estimated viability, 194 acres of state forest land. 

This extensive rich conifer swamp occurs on flat, poorly drained lakeplain between the 
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North Branch of the Two-Hearted River and the West Branch of the Two-Hearted River in a 
predominantly unfragmented landscape with no roads in the immediate vicinity and low road 
densities in the overall landscape.  High-quality dry-mesic northern forest divides the two 
polygons of rich conifer swamp and also occurs to the east and west of the swamp.  Also, to the 
east is a high-quality muskeg.  Well-developed ecological zonation is patterned by windthrow, 
flooding and groundwater influence, which determine species composition, structure, and 
succession.  The site is characterized by high native species diversity (over 80 species were 
noted during a single survey) that is driven by large-scale ecological zonation (influenced by 
windthrow, flooding, and groundwater influence) and microscale variability controlled by 
sphagnum hummock and hollow microtopography.  Deep, saturated organic soils (>1 meter) are 
characterized by peats with fibric peat overlying hemic and sapric peats.  The entire soil profile is 
typically circumneutral with very slight acidity (pH 6.8) near the surface.  The primary canopy 
cohort is over 80 years old and likely regenerated following catastrophic fire 90 to 110 years ago 
(no stumps were noted within the site).  Windthrow gaps and flooded areas result in numerous 
patches of younger age classes. 
 
The site exhibits variable canopy dominance with areas close to the ridge dominated by 
northern white cedar with tamarack and white pine as canopy associates.  Tamarack is prevalent 
north of the ridge.  The majority of the swamp is conifer dominated (northern white-cedar 
and/or tamarack with white pine) with prevalent canopy hardwoods including black ash and red 
maple, especially in the subcanopy.  The understory is dominated by tag alder with dogwoods 
(Cornus spp.), wild-raisin, red maple, and northern white-cedar.  Areas with windthrow or flood-
kill have open canopies with 80-100% shrub cover.  Excellent northern white-cedar regeneration 
occurs in all size classes throughout the site but is especially dense in the southern portion of 
the system and in areas of blowdown.   
 
The low shrub layer is less dense than the tall shrub layer with many of the same species being 
prevalent in addition to Labrador tea and American fly honeysuckle (Lonicera canadensis).  
Species dominant in the ground cover include royal fern (Osmunda regalis), lake sedge (Carex 
lacustris), tussock sedge (C. stricta), dwarf raspberry (Rubus pubescens), and jewelweed 
(Impatiens capensis).  Additional species include starflower (Trientalis borealis), goldthread 
(Coptis trifolia), bunchberry (Cornus canadensis), creeping snowberry (Gaultheria hispidula), 
naked miterwort (Mitella nuda), marsh marigold (Caltha palustris), joe-pye-weed (Eupatorium 
maculatum), purple avens (Geum rivale), and Canada mayflower (Maianthemum canadense).  
Areas with flooding influence tend to have a more open canopy (20-40% compared to 65-85%) 
and have a more significant graminoid component in the ground cover with sedges, bluejoint 
grass (Calamagrostis canadensis), and fowl manna grass (Glyceria striata).  Areas not influenced 
by flooding exhibit well-developed sphagnum hummock and hollow microtopography. 
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Figures 25 and 26:  Beavertown Lakes rich conifer swamp is dominated by dense, small-diameter northern white-
cedar and tamarack.  Photos by Joshua G. Cohen. 
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Dawson Creek Rich Conifer Swamp, EO_ID: 16923, LASTOBS:  2018-08-23 
Rank AB, excellent or good estimated viability, 121 acres of state forest land, found in three 
small parcels along the edge. (the majority is not on state forest land) 

This extensive rich conifer swamp occurs on flat, poorly drained lakeplain south of Dawson 
Creek in a predominantly unfragmented landscape with no roads in the immediate vicinity and 
low road densities in the overall landscape.  The organic soils overlying wet sands are saturated 
to inundated peats (pH 5.0 - 6.5) that range from shallow (10-30 cm) to deep (> 1 m).  High-
quality dry-mesic northern forest occurs within the rich conifer swamp and high-quality muskeg 
occurs to the west and north of the swamp.  Well-developed ecological zonation is patterned by 
windthrow and groundwater influence, which interact to determine species composition, 
structure, and succession.  The site is characterized by high native species diversity (over 70 
species were noted during a single survey) that is driven by large-scale ecological zonation 
(influenced by windthrow and groundwater influence) and microscale variability controlled by 
sphagnum hummock and hollow microtopography.   

The site is characterized by high levels of structural diversity with numerous patches of 
blowdown, scattered snags, and coarse woody debris of diverse species composition, size 
classes, and decay classes.  Numerous large areas of blowdown occur throughout the site and 
generate age-class diversity.  In addition, small-scale windthrow gaps generate uneven-aged 
canopy conditions.  Multiple tree blowdowns have generated multi-root mat tip-ups and large 
areas of pooling in the root footprint.  Groundwater influence is most prevalent along the 
margins of the dune ridges that are embedded within the swamp complex.  High levels of 
advanced northern white-cedar regeneration were observed throughout the swamp with cedar 
reproducing through layering and sexually as well.  The numerous nurse logs throughout the 
swamp are providing a suitable substrate for cedar regeneration.  Deer herbivory is not limiting 
cedar regeneration within this swamp complex.  Moose scat was observed within the swamp. 

The closed canopy (85-95%) is dominated by northern white-cedar (6-18” DBH) with canopy 
associates including red maple, paper birch, spruces (Picea spp.), black ash (Fraxinus nigra), and 
scattered white pine.  Canopy trees become larger along the margins of the numerous dune 
ridges that are embedded within the swamp complex.  In addition, the canopy is more open and 
the understory is denser in wetter microsites.  Northern white-cedar is dominant in the 
understory layer with dense regeneration throughout the swamp.  Also abundant in the 
understory are tag alder, balsam fir and to a lesser degree, mountain holly and winterberry (Ilex 
verticillata).  Northern white-cedar and red maple seedlings are also prevalent in the low shrub 
layer with associates including alder-leaved buckthorn (Rhamnus alnifolia), Labrador tea, and 
blueberries (Vaccinium spp.). Species dominant in the ground cover include sphagnum mosses, 
three-seeded sedge, dwarf raspberry, goldthread, creeping snowberry, bluebead lily (Clintonia 
borealis), starflower, and royal fern.  Additional characteristic ground cover species include mad-
dog skullcap (Scutellaria lateriflora), common skullcap (Scutellaria galericulata), northern 
bugleweed (Lycopus uniflorus), wild blue flag (Iris versicolor), cinnamon fern (Osmunda 
cinnamomea), and false mayflower (Smilacina trifolia).  
 
Organic inundated to saturated peats ranging from shallow (10-30 cm) to deep (> 1 meter). 
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Sapric peats in hollows (pH 6.5) and fibric peats on hummocks (pH 5.0).  Peats overlie wet acidic 
sands. 

 

Figure 27:  2016 aerial photograph of Dawson Creek rich conifer swamp (EO ID 16923). 

 

Figure 28:  portion of Dawson Creek Rich Conifer Swamp on state forest land. (2016 NAIP imagery) 
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Figure 29:  Dawson Creek rich conifer swamp (EO ID 16923). Photo by Joshua G. Cohen. 

 

Figure 30:  Dawson Creek rich conifer swamp (EO ID 16923).  Photos by Joshua G. Cohen. 



  25 

High Conservation Value (HCV) Attributes: 
The ERAs in this plan are part of a large, landscape level system.  These high-quality ERAs occur in an 
unfragmented landscape with low road densities.  There was no recent anthropogenic disturbance 
noted in the recent surveys.  

The Two Hearted River and the North Branch of Two Hearted River are both designated Natural 
Rivers (HCVA), cold water streams and lakes, and high priority trout streams (SCA).  

There is verified type 1 or 2 old growth within and near the Dry-Mesic Northern Forest ERA, and 
within Beavertown Lakes Hardwood Conifer Swamp ERA.   

Alga pondweed (G4S3) has been found within the muskeg and poor fen ERAs.   

 

Threats Assessment 
 

Dry-Mesic Northern Forest  
Current threats to dry-mesic northern forests include both nearby and within-stand logging, fire 
suppression.  Few invasive species are presently established in most exemplary dry-mesic northern 
forest but are a potential future threat.  Monitoring to detect invasive plants along established trails 
and roads or new temporary roads and implementing control measures to remove invasive species 
before they become well established is critical to the long-term viability of the community. 
 
For Beavertown Lakes Dry-Mesic Northern Forest:  Fire suppression could result in the failure of pine 
to regenerate.  No invasive species were found in the recent survey.   
 
Dry Northern Forest 
Fire suppression can result in failure of pine to regenerate, invasion by shade-tolerant species, and 
eventual conversion of dry northern forest to more mesic forest types.  Numerous invasive plants 
are common in the ground layer of openings within dry northern forests, especially where fire has 
been excluded.  Prevalent non-native plants include spotted knapweed (Centaurea maculosa), 
common St. John’s-wort (Hypericum perforatum), hawkweeds (Hieracium spp.), sheep sorrel (Rumex 
acetosella), Canada bluegrass (Poa compressa), Kentucky bluegrass (P. pratensis), timothy (Phleum 
pratense), and common mullein (Verbascum thapsus).  Efforts to monitor and control invasive 
species are critical for protecting biodiversity. 
 
For Two-Hearted Dry Northern Forest:  No invasive species were found in the recent survey. 
 
Hardwood Conifer Swamp 
 
Invasive plant species can reduce diversity and alter community structure of hardwood-conifer 
swamps.  Monitoring and control efforts to detect and remove invasive species are important for 
protecting affected and surrounding natural communities.  
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For Beavertown Lakes Hardwood Conifer Swamp:  no anthropogenic disturbance was noted in the 
last survey.   

Muskeg  
Peatland vegetation is extremely sensitive to minor changes in water levels and chemistry. 
Succession to more minerotrophic wetlands can occur as the result of increased alkalinity and raised 
water levels, which can cause the increased decomposition of acidic peats. Flooding of muskegs and 
poor conifer swamps can cause the death of canopy trees and the conversion of forested peatland 
to open wetlands.  Conversely, lowering of water tables from drainage can allow for tree and shrub 
encroachment into open bogs and muskegs and the eventual succession to closed-canopy peatland.  
 
The dependence of muskegs on precipitation for nutrients and water makes them especially 
susceptible to acid rain and air pollution.  Eutrophication from pollution and altered hydrology can 
detrimentally impact peatlands by generating conditions favorable for invasive plant species.  
Particularly aggressive invasive species that may threaten the diversity and community structure of 
muskeg include glossy buckthorn (Rhamnus frangula), narrow-leaved cat-tail (Typha angustifolia), 
hybrid cat-tail (Typha xglauca), reed canary grass (Phalaris arundinacea), and reed (Phragmites 
australis).   
 
For Beavertown Lakes muskeg:  during 2018 survey, there were no signs of disturbance evident.   
 
Poor Fen 
Documented threats are from off-road vehicle (ORV) traffic which can destroy populations of 
sensitive species and significantly alter fen hydrology through rutting.  Fen vegetation is extremely 
sensitive to minor changes in water levels, water chemistry, groundwater flow, and nutrient 
availability.  Where shrub and tree encroachment threaten to convert open wetlands to shrub-
dominated systems or forested swamps, prescribed fire or selective cutting can be employed to 
maintain open conditions.  Employ silvicultural management of poor fens to preserve open canopy 
during the winter to minimize damage to the peat and impacts to the hydrologic regime.  
 
Monitoring to detect and implementing control of invasive species are critical to the long-term 
viability of poor fen.  Particularly aggressive invasive species that may threaten the diversity and 
community structure of poor fen include purple loosestrife (Lythrum salicaria), narrow-leaved cat-
tail (Typha angustifolia), hybrid cat-tail, reed, reed canary grass, European marsh thistle (Cirsium 
palustre), glossy buckthorn, and multiflora rose (Rosa multiflora).   
 
For Beavertown Lakes Fen:  No exotic species were observed in 2018.   
 
Rich Conifer Swamp  
Direct and indirect threats documented in site surveys of rich conifer swamp Ecological Reference 
Areas on state forest land in 2006 and 2007 include: timber harvesting on private lands, logging 
roads, limited cedar recruitment from deer browse, invasive species, some ORV use, historical 
railroad grades and spurs, development on adjacent uplands and oil and gas development (Cohen et 
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al. 2008).  Logging rich conifer swamps causes conversion to hardwood-conifer swamps, hardwood 
swamps, aspen, and alder thickets. 
 
Invasive species that threaten the diversity and community structure of rich conifer swamp include 
glossy buckthorn, purple loosestrife, narrow-leaved cat-tail, hybrid cat-tail, reed, reed canary grass, 
and European marsh thistle.  Regular monitoring for these and other invasive species followed by 
prompt and sustained control efforts will help protect the ecological integrity of rich conifer swamp 
and adjacent natural communities. 
 
For Beavertown Lakes RCS:  Beaver flooding could result in additional tree mortality.  Currently 
cedar regeneration is abundant.   
 
For Dawson Creek RCS:  Currently cedar regeneration is abundant. 
 

General Management of ERAs 
ERAs will generally not be managed for timber harvest.  Management activities or prescriptions in 
Ecological Reference Areas are limited to low impact activities compatible with the defined attributes 
and values of the community type, except under the following circumstances:  

 
i. Harvesting activities where necessary to restore or recreate conditions to meet the objectives of 
the ERA, or to mitigate conditions that interfere with achieving the ERA objectives.  In this regard, 
forest management activities (including timber harvest) may be used to create and maintain 
conditions that emulate an intact, mature forest or other successional phases that may be under-
represented in the landscape. 
 
 ii. Road building only where it is documented that it will contribute to minimizing the overall 
environmental impacts within the FMU and will not jeopardize the purpose for which the ERA was 
designated.  
 
 iii. Existing and new land use activities should be evaluated in the context of whether they detract 
from achieving the desired future conditions of the natural community for which the ERA was 
designated.  The acceptability of land use activities within DNR administered ERAs will be evaluated 
using severity, scope, and irreversibility criteria, as established in DNR IC4199, Guidance for Land 
Use Activities within DNR Administered Ecological Reference Areas. 
 
iv. Threats such as fire, natural or exotic pests or pathogens may warrant other management 
measures.  
 
v. Harvesting and other management activities in presently accessible areas located within the 
peripheral boundary of an ERA that are NOT the natural community of focus and which may or may 
not be typed as a separate stand or forest type (e.g. an upland island of previously managed aspen 
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within a bog complex) may be prescribed for treatments, contingent upon a determination of no 
anticipated direct or indirect adverse impact to the defined attributes and values of natural 
community for which the ERA was designated.  The FRD Biodiversity Conservation Program leader 
shall be consulted regarding the determination of any direct or indirect adverse impact.  
 
vi. Land management activities immediately adjacent to an ERA should consider any anticipated 
direct or indirect adverse impact to the defined attributes and values of natural community for 
which the ERA was designated.  Management will be adaptive. ERAs will be monitored to determine 
if implemented management activities are moving the natural communities forward or maintaining 
them at their desired future condition.  The network of ERAs will be evaluated every five years for 
their contribution to the overall goal of biodiversity conservation.  This review cycle will allow for 
the potential addition or subtraction of lands from an ERA, designation of new ERAs, or removal of 
the ERA planning designation. 

 
 

Management Goals 
Goals and resulting management objectives to achieve those goals should address the following issues 
of importance to the specific site. 
 

For Dry-Mesic Northern Forest, Dry Northern Forest and Hardwood Conifer Swamp: 
• Restoration of and/or expansion of the ERA where applicable. 
• Invasive Species:  Ideally, the best goal would be to eliminate invasive species (or maintain 

an absence of invasive species), but in some areas that may not be possible and a goal that 
recognizes this may be necessary. 

• The ERA has representation of native plants, indicator species, and rare species. 
• Reduce Fragmentation. 
• Reduce other Threats. 
• Allow natural processes to occur (fire, windthrow, insect epidemics). 

 
For Muskeg, Poor Fen and Rich Conifer Swamp:  

• Restoration of ERA where applicable. 
•  Invasive Species:  Ideally, the best goal would be to eliminate invasive species (or maintain 

an absence of invasive species), but in some areas that may not be possible and a goal that 
recognizes this may be necessary. 

• Reduce other Threats (Encroachment of Woody Vegetation, ORVs, etc.). 
• The ERA has representation of native plants, indicator species, and rare species. 
• Allow natural processes to occur. 
 

 
Management Objectives 
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The following Management Objectives describe the measures necessary to ensure the maintenance 
and/or enhancement of the ERA site or sites.  Objectives and associated actions will be prioritized and 
implemented based upon available resources.  

 
For all ERAs in this plan: 

• Assess EO quality every 10-20 years. 
• Work with adaptation specialist to determine threats associated with climate change. 

 
For Dry-Mesic Northern Forest and Dry Northern Forest: 

• Identify and prioritize critical areas within the ERA to treat for invasive species. 
• High diversity of native plants is desirable.  
• Allow blowdown/windthrow, fire, and insect mortality to occur without salvage harvest. 
• Assess forest regeneration within the planning period. 

 
For Hardwood Conifer Swamp: 

• Identify and prioritize critical areas within the ERA to treat for invasive species. 
• High diversity of native plants is desirable. 
• Allow blowdown/windthrow and insect mortality to occur without salvage harvest. 
• Determine if there are impacts to hydrological system. 
• Assess forest regeneration and coarse woody debris within the planning period. 
 

For Muskeg and Poor Fen:  
• Identify and eliminate illegal ORV access points. 
• Identify and prioritize critical areas within the ERA to treat for invasive species. 
• Determine if there are impacts to hydrological system. 
• Work with local landowners to manage muskeg on private property directly adjacent to ERA. 

 
For Rich Conifer Swamp:  

• Identify and eliminate illegal ORV access points. 
• Identify and prioritize critical areas within the ERA to treat for invasive species. 
• High diversity of native plants is desirable. 
• Allow blowdown/windthrow and insect mortality to occur without salvage harvest. 
• Determine if there are impacts to hydrological system. 
• Assess forest regeneration within the planning period. 

 

Management Actions 
Suggested actions or series of actions that would help to achieve the above objectives. 
M= Maintenance action, R= Restoration action)  
 

For all ERAs in this plan: 
• If current data/knowledge are not available regarding the management goals, actions may 

address needed assessments (i.e. surveys may be needed).  (M, R) 
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• Identify vectors of invasive species and reduce their introduction to the site.  (M, R) 
• Remove invasive plants using appropriate control methods for that particular species (hand-

pull, herbicide, prescribed burn) using partnerships where appropriate.  (M, R) 
• Close illegal roads and trails.  (M, R) 
• Install culverts if necessary, to restore natural hydrological flow and ensure that current 

culverts are functioning.  (R, M) 
• Work with MNFI and other experts to update EO inventory.  (M, R) 
• Update plan with additional knowledge as it becomes available.  (M) 

 
For Dry-Mesic Northern Forest and Dry Northern Forest: 

• Reintroduction of missing associated native plant species (both canopy and ground flora) 
using local genotypes (R); particularly mesic conifer species where they have been removed. 

• Use periodic burning to maintain presence of native plant species, reduce invasives, and to 
reduce woody encroachment.  (M, R) 
o Ideal/range fire return interval for ground fires is 5-20 years for restored sites to 

promote herbaceous diversity and stimulate regeneration. 
o Summer burning should be employed to simulate naturally occurring lightning season 

burns. 
• Where forest regeneration is found to be inadequate: (R) 

o For restoration purposes if prescribed fire is not possible, mechanical removal of trees 
and scarification may be used to mimic stand replacing fires. 

 
For Hardwood Conifer Swamp: 

• Reintroduction of missing associated native plant species (both canopy and ground flora) 
using local genotypes.  (R) 

• Land acquisition to reduce fragmented ownership.  (R) 
• Follow BMP Riparian Zone Management (RMZ) guidelines related to lake, stream, pond or 

open water wetlands, which require a minimum zone width of 100 feet.  Proposed activity 
including timber management within RMZs adjacent to ERAs should be evaluated on a case-
by-case basis and are/may be acceptable where there is minimal risk of soil disturbance and 
sedimentation, and minimal risk of negatively impacting ERA quality.  (M, R) 

• Follow BMP guidance for fens, bogs, and other rare wetland types. Harvest activity 
immediately adjacent to fens, bogs, and other rare wetlands may encounter weak soils that 
are highly susceptible to rutting. When timber harvesting occurs adjacent to these features, 
ground and vegetation disturbance within the wetland area should be avoided. To prevent 
sedimentation or excessive nutrient delivery into a rare wetland, timber harvests should be 
avoided along slopes immediately above and leading into a rare wetland.  (M, R) 

• Where coarse woody debris and standing dead trees is found to be inadequate consider 
girdling some trees within the stand.  (R) 
 

For Muskeg and Poor Fen:  
• Use periodic burning to maintain presence of native plant species, reduce invasives, and to 

reduce woody encroachment. (M, R) 
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• To reduce woody encroachment selective cutting can occur in winter using techniques to 
avoid impacting hydrology.  (R) 

• Minimal Impact Suppression Tactic (MIST) practices should be used for wildfire response 
when practical and commensurate with values at risk. (M, R)  

• Follow BMP Riparian Zone Management (RMZ) guidelines related to lake, stream, pond or 
open water wetlands, which require a minimum zone width of 100 feet.  Proposed activity 
including timber management within RMZs adjacent to ERAs should be evaluated on a case-
by-case basis and are/may be acceptable where there is minimal risk of soil disturbance and 
sedimentation, and minimal risk of negatively impacting ERA quality.  (M, R) 

• Follow BMP guidance for fens, bogs, and other rare wetland types. Harvest activity 
immediately adjacent to fens, bogs, and other rare wetlands may encounter weak soils that 
are highly susceptible to rutting. When timber harvesting occurs adjacent to these features, 
ground and vegetation disturbance within the wetland area should be avoided. To prevent 
sedimentation or excessive nutrient delivery into a rare wetland, timber harvests should be 
avoided along slopes immediately above and leading into a rare wetland. (M, R) 

• Avoid creating new roads adjacent to ERA. (M) 
• Work with LED to increase patrols for illegal ORV activity and enforce state land use rules.  

(M, R) 
 
For Rich Conifer Swamp:  

• Reintroduction of missing associated native plant species (both canopy and ground flora) 
using local genotypes (R) 

• Land acquisition to reduce fragmented ownership (R) 
• Follow BMP Riparian Zone Management (RMZ) guidelines related to lake, stream, pond or 

open water wetlands, which require a minimum zone width of 100 feet.  Proposed activity 
including timber management within RMZs adjacent to ERAs should be evaluated on a case-
by-case basis and are/may be acceptable where there is minimal risk of soil disturbance and 
sedimentation, and minimal risk of negatively impacting ERA quality.  (M, R) 

• Follow BMP guidance for fens, bogs, and other rare wetland types. Harvest activity 
immediately adjacent to fens, bogs, and other rare wetlands may encounter weak soils that 
are highly susceptible to rutting. When timber harvesting occurs adjacent to these features, 
ground and vegetation disturbance within the wetland area should be avoided. To prevent 
sedimentation or excessive nutrient delivery into a rare wetland, timber harvests should be 
avoided along slopes immediately above and leading into a rare wetland. (M, R) 

• Work with LED to increase patrols for illegal ORV activity and enforce state land use rules. 
(M, R) 
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Monitoring 
Monitoring approaches and indicators appropriate for the natural community and in line with 
the objectives and management actions suggested, including appropriate frequency and timing 
considerations. (Unless otherwise specified, monitoring is expected to occur once every 10- 
year inventory cycle.) 
 
Metric Current Status Desired Future Status Assessment 
Representative and rare 
species – species 
occurrences 

Baseline EO Records; 
updated when EO’s are 
updated  

No decreases TBD 

Changes in EO rank 
 

See above No decrease TBD 

Populations of invasive 
species – number and 
scope of species 

Severity unknown; 
treatments should be 
monitored appropriately; 
detection monitoring 
opportunistically or every 
five years’ maximum 

Eliminated/fewer 
occurrences 

TBD 

Illegal ORV activity – 
number of new instances 
and number of citations 
issued 

Moderate; monitored via 
patrols, reports or 
opportunistically 

Eliminated/fewer 
occurrences 

TBD 
 

Presence of rare animals Baseline EO records No decrease TBD 
 

 
Additional Resources: 
MNFI Natural Community Abstracts:  http://mnfi.anr.msu.edu/pub/abstracts.cfm#Communities 

Michigan Department of Natural Resources Forest Certification Work Instruction 1.4: 
http://www.michigan.gov/documents/dnr/WI_1.4BiodMgt_320943_7.pdf 

 

 

Plan approved:   

http://mnfi.anr.msu.edu/pub/abstracts.cfm#Communities
http://www.michigan.gov/documents/dnr/WI_1.4BiodMgt_320943_7.pdf
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