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Figure 1.  Shingleton Bog and Intermittent Wetland ERA plan locator map. 

Administrative Information:  
• The Shingleton Bog and Intermittent Wetland ERA Plan contains four ERAs: two bogs 

and two intermittent wetlands.  
 

• These ERAs are located on State Forest land in the Shingleton FMU, in compartments 
1, 84, 86, and 87. 
 

• These ERAs are within the Fox River Complex and Garden Thompson Plains 
Management Areas (MA).   
 

• Schoolcraft County, Inwood Township, T41N R17W sections 28, 29, 32, 33, and 35; and 
Germfask Township T45N R13W section 1. 
 

• Primary plan author: Amy Douglass, 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; Don Brown, WLD Wildlife Technician; Bob Burnham, FRD Unit 
Manager; FRD Foresters Mario Molin, Adam Petrelius and Tori Irving; and FRD Forest 
Technician Tom Burnis.   
 



3 
 

 Michigan Department of Natural Resources, Forest Resources Division. 
Michigan.gov/Forestry. 2021. 

• There are no existing infrastructure/facilities within these ERAs.  While portions of the 
state-owned land were logged in the past, no recent logging has occurred.  
 

• 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. 

Conservation Values 
There are four ERAs in two different natural communities in this area: 

Bog (G3G5 S4): 
Bogs are nutrient-poor peatlands characterized by acidic, saturated peat and the 
prevalence of sphagnum mosses and ericaceous shrubs. Fire and flooding are the main 
natural disturbance factors. 
 
High-quality bogs contain characteristic plants and animals and minimal invasive species 
populations. Hydrology should be unimpeded by ditches, dikes and fill.  Viable bogs are 
also surrounded by high-quality natural communities or with a sufficient upland buffer for 
minimizing surface water input and sedimentation and to maintain groundwater regimes.    

 
Tighe Lake, EO_ID: 16139, LASTOBS: 2019-07-17 

Rank C, Fair estimated viability.  34 acres of state forest land. 

Downgraded rank from BC to C due to proximity to major highway, locally altered 
hydrology, local prevalence of reed canary grass (Phalaris arundinacea), and small size. 
Following 2019 survey, remapped polygon to exclude areas that were not bog/peatland 
and size of mapped polygon decreased significantly from 60 acres to 34 acres. Reed 
canary grass (Phalaris arundinacea) and broadleaf cattail (Typha latifolia) occur locally 
(likely due to localized impact to hydrology from adjacent highway). 
This site is an expansive bog mat on the western side of Tighe Lake with well-developed 
sphagnum mound development.  The bog mat is dominated by leatherleaf 
(Chamaedaphne calyculata) with scattered tamarack (Larix laricina), black spruce (Picea 
mariana), and occasional white pine (Pinus strobus).  Trees range in height from 3 to 30 
ft tall and often occur in clumps.  Sweet-scented water-lily (Nymphaea odorata), yellow 
pond-lily (Nuphar variegata), and water shield (Brasenia schreberi) are common in the 
open water portion of the lake with short-fruited rush (Juncus brachycarpus), sedges 
(Carex spp.), and pipewort (Eriocaulon septangulare) occurring along the lake margin. 
 
The bog is characterized by well-developed sphagnum hummock and hollow 
microtopography. Animal trails occur throughout the peatland and contribute to the 
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microtopography by generated localized linear areas of inundation. Organic soils 
characterized by acidic (80cm deep and pH 4.0-4.5) peats over acidic medium-textured 
sands (pH 5.0). Peats range from saturated to inundated and are more acidic (pH 4.0) 
closer to the tops of sphagnum hummocks. A 12.5cm black spruce (Picea mariana) was 
cored and estimated to be over 61 years old. The grounded bog mat is being actively 
invaded by conifers and shrubs and the canopy coverage is increasing over time with 
this encroachment. 
 
This site was previously classified and mapped as a part of the Michaud Lake 
Intermittent Wetland.  The 2006 surveys determined that the area surrounding Tighe 
Lake is actually a bog and the area north of the highway adjacent to Michaud Lake is 
intermittent wetland. 
 

 
Figure 2. Tighe Lake bog.  Photo by Joshua G. Cohen. 

 

Harcourt Lake Northeast, EO_ID:  18674, LASTOBS: 2011-08-24 
Rank AB, excellent or good estimated viability, 18 acres of state forest land. 

A large, well-zoned kettle bog on an isolated area of glacial till dominated by mesic 
northern forest. The bog supports several concentric zones around the open bog pond.  
At the upland margin, a narrow lag zone supports groundwater-influenced, closed-
canopy hardwood-conifer swamp forest dominated by northern white cedar (Thuja 
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occidentalis), tamarack, and black ash (Fraxinus nigra), associated with tag alder (Alnus 
rugosa) and wild raisin (Viburnum cassinoides) in the understory and cinnamon fern 
(Osmunda cinnamomeum), sedges (Carex spp.), wild calla (Calla palustris), and patchy 
sphagnum mosses in the ground layer.  This quickly grades to a forested to partially 
forested, hummocky acid bog zone dominated by stunted black spruce, associated with 
tamarack and a variety of ericaceous shrubs on well-developed hummocks, 
predominantly leatherleaf and Labrador tea (Ledum groenlandicum), associated with 
bog laurel (Kalmia polifolia).  In turn, this zone grades to more open bog with clumped or 
scattered, stunted conifers and low hummocks dominated by ericaceous shrubs.  Near 
the bog pond, an open sphagnum lawn supports patchy dwarf heaths and several 
herbaceous species, including dense colonies of white beak-rush near the open water.   
 
The bog occurs on deep (>36"), extremely acid to very strongly acid (pH= 4.5 in surface 
layers and 4.5-5.0 at 36") fibric sphagnum peat.  Plants rooted in sphagnum hummocks 
are isolated from groundwater and rely on precipitation and atmospheric nutrient 
deposition for water and nutrients.  Extreme acidity and wind and water stress create 
harsh growing conditions, resulting in stunted growth of conifers.  The far eastern arm of 
the bog was impacted by the construction of a gravel road that passes through the 
wetland.  The wetland east of the road now supports forest cover similar to the 
hardwood-conifer swamp that occurs in the narrow, groundwater-influenced lagg zone 
around the rest of the bog.  Otherwise, the bog is undisturbed. 

Intermittent Wetland (G3 S3): 
Intermittent wetland is a graminoid- and herb-dominated wetland found along lakeshores 
or in depressions and characterized by fluctuating water levels, both seasonally and 
from year to year. Intermittent wetlands exhibit traits of both peatlands and marshes, 
with characteristic vegetation including sedges (Carex spp.), rushes (Juncus spp.), 
sphagnum mosses, and ericaceous shrubs. The community occurs statewide. 

 

Intermittent Wetlands will occur within the context of high-quality fire dependent forest 
communities. If within in a mosaic of ponds, lakes, and other depressions the area 
should be managed as a complex because all of these features are likely influenced by 
the same hydrology. High-quality intermittent wetlands should contain native herbaceous 
plant species as described in the MNFI abstract. 
 
Michaud Lake, EO_ID: 4653, LASTOBS:  2019-07-17 
Rank C, Fair estimated viability.  33 acres of state forest land. 
 
The site was downgraded rank from BC to C due to impact to hydrology and soil 
moisture and chemistry from adjacent highway. Areas closer to the highway have higher 
pH (pH 7.3 of organics and pH 6.5-7.0 of peat mixed with sands and sands) likely due to 
salt spray and sedimentation. In addition, reed canary grass (Phalaris arundinaceae) is 
locally dominant. 
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Site inundated in late July 2019 with water depths up to 70cm. Mortality of leatherleaf 
(Chamaedaphne calyculata) and jack pine (Pinus banksiana) along the wetland margin 
and dead plant material in inundated areas suggest that the wetland has experienced 
high water levels for several consecutive years (likely 4 years of high water levels). Soils 
are characterized by shallow organics mixed with sands (2-4 cm deep, pH 5.5-6.0) over 
medium textured acidic sands (pH 6.0). Areas closer to the highway have higher pH (pH 
7.3 of organics and pH 6.5-7.0 of peat mixed with sands and sands) likely due to salt 
spray and sedimentation. 

 
Uplands of red pine (Pinus resinosa), oaks (Quercus spp.), and red maple (Acer rubrum) 
grades to a dense outer shrub zone of leatherleaf (Chamaedaphne calyculata), and 
meadowsweet (Spirea alba) with scattered willow (Salix spp.) and winterberry (Ilex 
verticillate). The remainder of the site patterned with various vegetation zones 
depending on micro-level hydrology. Sandy dry area with short-fruited rush (Juncus 
brachycarpus), larger Canada St. John’s-wort (Hypericum majus), autumn sedge 
(Fimbristylis autumnalis), and spike-rushes (Eleocharis spp.) Partially saturated zone 
along lake edge with hardstem bulrush (Scirpus acutus), three-way sedge (Dulichium 
arundinaceum), and spike-rushes (Eleocharis spp.). Open water zone with sweet-
scented water-lily (Nymphaea odorata), yellow pond-lily (Nuphar variegate), and 
pondweeds (Potamogeton spp.). 
 
This site was surveyed during a high-water year and wetland was completely inundated. 
Vegetation dominated by submergent species pondweeds (Potamogeton spp.), yellow 
pond-lily (Nuphar variegate), and sweet-scented water-lily (Nymphaea odorata) with 
emergent species northern manna-grass (Glyceria borealis), wiregrass sedge (Carex 
lasiocarpa), three-way sedge (Dulichium arundinaceum), wild blue flag (Iris versicolor), 
yellow lake sedge (Carex utriculate), rattlesnake manna-grass (Glyceria canadensis), 
bluejoint grass (Calamagrostis canadensis), bur-reed (Sparganium), and hardstem 
bulrush (Schoenoplectus acutus) restricted to wetland margins. Reed canary grass is 
locally dominant along the margin with Highway 2 and occurs scattered along the 
margins of the wetland. 
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Figure 3. Michaud Lake Intermittent Wetland.  Photo by Joshua G. Cohen. 

 

Nine Mile Lake, EO_ID: 10643, LASTOBS:  2019-07-17 
Rank AB, excellent or good estimated viability, 96 acres of state forest land. 

Intermittent wetland surveyed following 4 years of high water levels. Characterized by 
narrow shrub/bog zone with leatherleaf (Chamaedaphne calyculata), meadowsweet 
(Spirea alba), few seed sedge (Carex oligosperma), and jack pine (Pinus banksiana) 
and dominated by extensive emergent marsh with pockets of submergent marsh. Shrub 
zone inundated in July with mortality of the scattered jack pine due to sustained flooding. 
Observed water depths in shrub zone were 20-40cm. Areas of emergent marsh 
characterized by water depths ranging from 40-90cm. Graminoid litter within this zone is 
abundant due to dieback from sustained inundation. Waterfowl using this wetland 
extensively as manifest by nipping on vegetation and observation of waterfowl 
throughout. Soils of emergent marsh characterized by shallow (10-20cm) organics mixed 
with acidic sands (pH 5.5-6.0). Soils of shrub/bog margin characterized by shallow (2-
5cm, pH 4.0) organics over acidic sands (pH 4.5). 
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This site was surveyed during a high water year. Narrow shrub zone dominated by 
leatherleaf (Chamaedaphne calyculata) and meadowsweet (Spirea alba) with scattered 
jack pine (Pinus banksiana) inundated with mortality from sustained inundation. Wet 
meadow zone dominated by bluejoint grass (Calamagrostis canadensis), wiregrass 
sedge (Carex lasiocarpa), and beaked sedge (Carex utriculata) with graminoid 
associates including three-way sedge (Dulichium arundinaceum), spike-rushes 
(Eleocharis spp.), and rattlesnake manna-grass (Glyceria canadensis).  Areas of 
submergent marsh occur locally with pondweeds (Potamogeton spp.). No mud flats 
observed in 2019. 
 

  
Figure 4. Nine Mile Lake intermittent wetland. Photo by Joshua G. Cohen. 

High Conservation Value (HCV) Attributes: 
The ERA landscape, in general, is largely an intact and functional landscape.  Even though 
Tighe Lake bog and Michaud and Nine Mile Lakes intermittent wetlands are all near highway 
US-2, they are generally part of a large landscape level forest with minimal road density.  The 
ERAs are managed to preserve 
biodiversity attributes, threatened and endangered species and habitats, and natural 
communities. 
 
Threatened and endangered plants in the area of the ERAs include:  Fir clubmoss (Huperzia 
selago) (G5 S3) near the Harcourt Lake bog, and Torrey’s bulrush (Schoenoplectus torreyi) 
(G5? S2S3) found in Michaud and Nine Mile Lakes intermittent wetlands.   
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Threats Assessment 
 

Bog  
Threats to bogs include invasive species, possible impacts to hydrology from roads, 
adjacent agriculture and logging, illegal ORV use, and fire suppression.  

Tighe Lake:  The local hydrology of the bog may be impacted by US 2. Tighe Lake is 
connected to Michaud Lake by a culvert that passes under US 2. The culvert connecting 
Tighe Lake to Michaud Lake channels water and may be altering the surface water flow. 

Intermittent Wetland 
Currently, intermittent wetlands are threatened by draining, flooding, filling, development, 
off-road vehicle (ORV) activity, peat mining, logging, and agricultural runoff and nutrient 
enrichment. Maintaining hydrologic regimes, in addition to controlling off-road vehicle (ORV) 
traffic, nutrient and sediment inputs, and invasive species populations, is integral to 
protecting the ecological integrity of high-quality intermittent wetlands. 

A serious threat to intermittent wetland hydrology and species diversity is posed by off-road 
vehicle (ORV) traffic which significantly alters the hydrology through rutting and erosion.  
Subsequent soil erosion from ORV use may greatly disturb the seed bank, reducing plant 
density and diversity. Reducing access to wetland systems will help decrease detrimental 
impacts from ORVs. 
Monitoring to detect and implementing measures to control invasive species are critical to 
the long-term viability of intermittent wetland. Invasive species that threaten the diversity and 
community structure of intermittent wetlands include reed (Phragmites australis), reed 
canary grass (Phalaris arundinacea), narrow-leaved cat-tail (Typha angustifolia), hybrid cat-
tail (Typha xglauca), purple loosestrife (Lythrum salicaria), glossy buckthorn (Rhamnus 
frangula), and multiflora rose (Rosa multiflora). 
 
Michaud Lake:  Proximity of the wetland to US 2 and the railroad may affect the local 
hydrology of the northwestern and southwestern corners of the wetland and facilitate the 
invasion of non-native species.  A burgeoning population of reed canary grass (Phalaris 
arundinacea) threatens to invade the wetland.  In addition, there is evidence of off-road 
vehicle trails in the western portion of the wetland and deer trampling was noted along the 
western edge. 
 
Nine Mile Lake:  Proximity of the wetland to US 2 may facilitate the invasion of non-native 
species. The natural fire regime may be altered due to fire suppression and fragmentation in 
the surrounding uplands. 
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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 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. 
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Management Goals 
Goals and resulting management objectives to achieve those goals should address the 
following issues of importance to the specific site. 
 

For Bog and Intermittent Wetland:  
• 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 
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 Bog and Intermittent Wetland: 
• 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 
• Assess EO quality every 10-20 years 
• Work with adaptation specialist to determine threats associated with climate change 

 
For Bog only: 

• Allow blowdown/windthrow and insect mortality to occur without salvage harvest 
 

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

For Bog and Intermittent Wetland: 
• If current data/knowledge are not available regarding the management goals, actions 

may address needed assessments (i.e. surveys may be needed). (M, R) 
• 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)  
• 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 
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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) 

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

rules.  (M, R) 
• Work with MNFI and other experts to update EO inventory.  (M, R) 
• Work with MDNR Fisheries Division to implement management strategies for warm 

water streams and associated headwaters (M, R) 
• Update plan with additional knowledge as it becomes available.  (M) 

 
For Bog only:  

• Use periodic burning to maintain presence of native plant species, reduce invasives, 
and to reduce woody encroachment. (M, R) 

• To reduce woody encroachment selective cutting can occur in winter using 
techniques to avoid impacting hydrology. 

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

 
For Intermittent Wetland only: 

• Where intermittent marsh borders fire-dependent upland communities include 
prescription burning of the marsh and adjacent uplands when possible.  (R) 

• Install culverts under roads as needed and ensure that current culverts are 
functioning.  (R) 

 
  



13 
 

 Michigan Department of Natural Resources, Forest Resources Division. 
Michigan.gov/Forestry. 2021. 

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.  Evaluate 
after treatment for two 
successive years. 

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 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 



Images  

 
Figure 5. Shingleton Bog and Intermittent Wetland ERA Plan (map 1) cover type map with EO ID labels. 
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Figure 6. Shingleton Bog and Intermittent Wetland ERA Plan (map 1) Imagery with EO ID labels. 
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Figure 7. Shingleton Bog and Intermittent Wetland ERA Plan (map 2 – Harcourt Lake Northeast) cover type map with EO ID labels. 
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Figure 8. Shingleton Bog and Intermittent Wetland ERA Plan (map 2 – Harcourt Lake Northeast) Imagery with EO ID labels. 
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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 

 

 

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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