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Reading Michigan's Wildlife Action Plan

Michigan's Wildlife Action Plan contains four major sections, each of which has multiple chapters. Below you will find
links to the Wildlife Action Plan as well as some explanation of what each section contains to help you in finding those
sections most relevant to you.

Executive Summary and Table of Contents
This section provides a quick summary of the information in the action plan and the full table of contents.

Executive Summary and Table of Contents

Introductory Text & Statewide Assessments
This section provides background information and context for the strategy, the general approach, methods employed,
and statewide assessments of threats and conservation needs. This section will be most valuable to conservation
partners interested in ecosystem management and wildlife conservation at statewide or larger scales in Michigan.

Introduction & Statewide Assessments

Landscape Features & Conservation Needs

This section contains summaries of information specific to individual components of the landscape used by wildlife
within four Great Lakes basins and four terrestrial ecoregions of the state. Information includes general condition,
associated species of greatest conservation need, associated threats, associated natural communities, conservation
needs, and research and monitoring needs. This section will be most valuable to conservation partners interested in
specific types of landscape features and/or local, lake basin or ecoregional conservation. This section will also be useful
to people that are interested in learning more about Michigan's ecosystems. Readers should refer to the ecoregion(s),
lake basin(s), or landscape feature type(s) most applicable to their conservation interests.

Landscape Features Introduction and References

Aquatic Systems

Terrestrial Systems

SGCN Status & Species-Specific Issues

This section contains brief summaries of information specific to individual species of greatest conservation need.
Information includes distribution, abundance, habitat use, conservation threats, gaps in knowledge, and other issues of
importance to conservation of these species in Michigan. This section will be most valuable to conservation partners
interested in particular species or taxonomic groups. This section will also be useful to people interested in learning
more about the animals in Michigan.
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Grassland: Prairie 
Description 
Prairies are a type of natural grassland that is dominated by herbaceous plants.  Trees are either absent or only 
widely scattered on the landscape (<5% canopy cover).  There are many prairie communities that differ in plant 
composition due primarily to differences in soil moisture, hydrology, geology, landscape context, and frequency of 
disturbance.  Prairies range from dry sandy prairies associated with savannas to wet prairies that are also 
ephemeral wetlands.  Prairies are disturbance-dependent and must be maintained either by fire, seasonal 
inundation, or droughty soil conditions that are not amenable to tree growth.  Without these frequent disturbances, 
prairies are invaded by trees or shrubs. 

General Condition of Feature 
Many of the prairies in the Southern Lower Peninsula have been lost due to development, conversion to 
agriculture, or lack of disturbance leading to vegetative succession.  Currently, most of the prairies in the 
Southern Lower Peninsula are considered to be degraded or highly degraded (>80%).  Very few, roughly 5%, 
remain in good or excellent condition.  Many of these natural communities are classified as imperiled or critically 
imperiled within the State or globally (e.g., lakeplain mesic sand prairie, mesic prairie), due to high or extreme 
rarity. 

Associated Natural Communities 
Dry Sand Prairie 
Hillside Prairie 
Lakeplain Mesic Sand Prairie 
Lakeplain Wet Prairie 
Lakeplain Wet-mesic Prairie 

Mesic Prairie 
Mesic Sand Prairie 
Wet Prairie 
Wet-mesic Prairie 
Woodland Prairie 

Associated Species of Greatest Conservation Need 
INSECTS 

barrens locust (Orphulella pelidna) 
blue-legged locust (Melanoplus flavidus) 
delicate meadow katydid (Orchelimum delicatum) 
tamarack tree cricket (Oecanthus laricis) 
angular spittlebug (Lepyronia angulifera) 
great plains spittlebug (Lepyronia gibbosa) 
a spittlebug (Philaenarcys killa) 
red-legged spittlebug (Prosapia ignipectus) 
a leafhopper (Dorydiella kansana) 
a leafhopper (Flexamia delongi) 
Huron River leafhopper (Flexamia huroni) 
American burying beetle (Nicrophorus americanus) 
wild indigo duskywing (Erynnis baptisiae) 
poweshiek skipperling (Oarisma poweshiek) 
ottoe skipper (Hesperia ottoe) 
dusted skipper (Atrytonopsis hianna) 
Karner blue (Lycaeides melissa samuelis) 
frosted elfin (Callophrys irus) 
regal fritillary (Speyeria idalia) 
gorgone checkerspot (Chlosyne gorgone carlota) 
Mitchell's satyr (Neonympha mitchellii mitchellii) 
Sprague's pygarctia (Pygarctia spraguei) 
three-staff underwing (Catocala amestris) 
Newman's brocade (Meropleon ambifusca) 
blazing star borer (Papaipema beeriana) 
golden borer (Papaipema cerina) 
maritime sunflower borer (Papaipema maritima) 
Culvers root borer (Papaipema sciata) 
silphium borer moth (Papaipema silphii) 
regal fern borer (Papaipema speciosissima) 
phlox moth (Schinia indiana) 
spartina borer moth (Spartiniphaga inops) 

AMPHIBIANS 
smallmouth salamander (Ambystoma texanum) 

AMPHIBIANS cont. 
eastern tiger salamander (Ambystoma tigrinum 

tigrinum) 
Fowler's toad (Bufo fowleri) 
Blanchard's cricket frog (Acris crepitans blanchardi) 
pickerel frog (Rana palustris) 
northern leopard frog (Rana pipiens) 

REPTILES 
Kirtland's snake (Clonophis kirtlandii) 
blue racer (Coluber constrictor foxii) 
eastern fox snake (Elaphe gloydi) 
black rat snake (Elaphe obsoleta obsoleta) 
eastern hognose snake (Heterodon platirhinos) 
smooth green snake (Liochlorophis vernalis) 
six-lined racerunner (Apidoscelis sexlineatus) 
eastern massasauga (Sistrurus catenatus 

catenatus) 
spotted turtle (Clemmys guttata) 
Blanding's turtle (Emydoidea blandingii) 
eastern box turtle (Terrapene carolina carolina) 

BIRDS 
Blue-winged Teal (Anas discors) 
Northern Bobwhite (Colinus virginianus) 
American Bittern (Botaurus lentiginosus) 
Northern Harrier (Circus cyaneus) 
Upland Sandpiper (Bartramia longicauda) 
Barn Owl (Tyto alba) 
Short-eared Owl (Asio flammeus) 
Red-headed Woodpecker (Melanerpes 

erythrocephalus) 
Eastern Kingbird (Tyrannus tyrannus) 
Purple Martin (Progne subis) 
Sedge Wren (Cistothorus platensis) 
Field Sparrow (Spizella pusilla) 
Vesper Sparrow (Pooecetes gramineus) 
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BIRDS cont. 
Savannah Sparrow (Passerculus sandwichensis) 
Henslow’s Sparrow (Ammodramus henslowii) 
Dickcissel (Spiza americana) 
Bobolink (Dolichonyx oryzivorus) 
Eastern Meadowlark (Sturnella magna) 

BIRDS cont. 
Western Meadowlark (Sturnella neglecta) 

MAMMALS 
Indiana bat or Indiana myotis (Myotis sodalist) 
prairie vole (Microtus ochrogaster) 
 

Associated Threats 
MODIFICATION OF NATURAL PROCESSES 
• Grazing and mowing patterns 
• Altered fire regime: Loss of a disturbance regime leads to succession to forested feature types. 
• Altered hydrologic regime 
• Fragmentation 

HABITAT CONVERSION 
• Industrial, residential, and recreational development: Many unprotected grasslands are being converted to residential 

development due to ease of conversion. 
• Conversion to agriculture 
• Incompatible natural resource management: There are a low number of prairie restoration efforts for existing and 

degraded prairies in the Southern Lower Peninsula. Some management priorities conflict with establishment of 
prairie, specifically those that favor species that depend on early successional woody feature types. 

CONSUMPTIVE BIOLOGICAL RESOURCE USE 
• Removal of non-timber flora: The historic removal of native prairie has resulted in a lack of a seed bank for prairie 

restoration. 
BIOLOGICAL INTERACTIONS 
• Invasive plants and animals 
• Other biological interactions: alteration of native plant genotypes 

EDUCATION 
• Social attitudes: There is a lack of awareness of the value of prairie to wildlife. Prairies are seen as underutilized land. 

There is a fear of fire and its use by the general public and town managers. The cost of restoration may be perceived 
to be disproportionate to the result since it does not produce a visually massive product. 

OTHER 
• Historic status/current abundance: Very little prairie remains in the Southern Lower Peninsula. 

Conservation Actions Needed [Threats addressed] 
LAND & WATER PROTECTION 
• Expand conservation easement programs [variety of threats] 
• Support and expand conservation purchase of high quality occurences [variety of threats] 

LAND, WATER & SPECIES MANAGEMENT 
• Manage to approximate natural disturbance regimes using managed grazing and mowing, prescribed burns, and 

through the dispersal of drainage into prairie systems to minimize the impact of flash flooding. [Grazing and mowing 
patterns; Altered fire regime; Altered hydrologic regimes] 

• Institute invasive species monitoring, prevention and control programs. [Invasive plants and animals] 
• Develop new seed sources to restore degraded and converted prairie systems. [Removal of non-timber flora] 
• Provide contiguous dry and mesic grassland areas of at least 250 acres.  [Habitat Conversion—multiple] 
• Support Landowner Incentive Programs to foster conservation on private land [variety of threats] 

LAW & POLICY 
• Work with municipalities to promote planning and zoning insuring adequate protection for remnant prairie systems. 

[Fragmentation; Industrial, residential, and recreational development; Conversion to agriculture] 
EDUCATION & AWARENESS 
• Work with land managers to develop priorities for prairie restoration and management. [Incompatible natural resource 

management] 
• Educate local planning and zoning boards about the value of prairie and methods to conserve prairie systems. [Social 

attitudes; Industrial, residential, and recreational development] 
• Create awareness in the general public of the value of prairies to wildlife. Educate the public on the use and benefits 

of prescribed burns. [Social attitudes; Altered fire regime] 
• Promote use of native species and genotypes, especially in restoration and remediation efforts [Invasive plants and 

animals; other biological interactions] 
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Research and Survey Needs 
• An inventory needs to be conducted to determine the location, condition, and classification of remnants and of the 

opportunities for restoration. 
• Test the assumption that remnants are widely dispersed and becoming more fragmented resulting in a loss of 

species diversity. 
• Study the groundwater recharge capacity of prairie systems. High infiltration converts sheet flow to groundwater 

rather than increasing discharge into riparian systems. Determine the impacts on this dynamic and groundwater 
quality of the addition of pollution to prairies. 

• Do structures like freeway corridors act as a substitute for prairie on the landscape? 
• A better understanding is needed of the historical temporal distribution of fire and its influence. 
• A better understanding of the history of prairie sites is needed. Many sites have been retained through cultural 

activities that foster maintenance of prairie features. 
• Techniques need to be developed using remote sensing and physical inventorying to create digital data sources for 

use in research and planning. 
• Need to better understand the threat of alteration or loss of plant genotypes, both in terns of severity and scope 

Monitoring 
• Track the total acreage of prairie in the ecoregion as well as its distribution across the landscape. 
• Track changes in the floristic composition of prairies. 
• Monitor the distribution and population size of invasive species 



MICHIGAN’S WILDLIFE ACTION PLAN 
TERRESTRIAL SYSTEMS: SOUTHERN LOWER PENINSULA 

SLP-10 of 142  REVISED:  29 November 2006 

 



MICHIGAN’S WILDLIFE ACTION PLAN 
TERRESTRIAL SYSTEMS: SOUTHERN LOWER PENINSULA 

REVISED:  29 November 2006  SLP-11 of 142 

Grassland: Idle/Old field 
Description 
Idle/old field is a grassland community of opportunistic plants and animals that take over bare ground previously 
disturbed by humans—usually for agricultural purposes.  These grassland communities are often a mix of 
opportunistic (weedy) native and invasive species.  These communities are often ultimately replaced by early 
successional trees if left alone without disturbance (e.g., fire). 

General Condition of Feature 
Idle or old fields in the Southern Lower Peninsula are generally in fair to good condition (~65%) as wildlife habitat.  
However, more than a quarter of idle/old field sites are degraded or very degraded. 

Associated Natural Communities 
N/A – no native natural communities 

Associated Species of Greatest Conservation Need 
INSECTS 

a spur-throat grasshopper (Melanoplus eurycercus) 
blue-legged locust (Melanoplus flavidus) 
Hebard's green-legged locust (Melanoplus viridipes) 
woodland camel cricket (Ceuthophilus silvestris) 
woodland meadow katydid (Conocephalus 

nemoralis) 
conehead grasshopper (Neoconocephalus retusus) 
wild indigo duskywing (Erynnis baptisiae) 
persius duskywing (Erynnis persius persius) 
pipevine swallowtail (Battus philenor) 
Karner blue (Lycaeides melissa samuelis) 
frosted elfin (Callophrys irus) 
regal fritillary (Speyeria idalia) 
tawny crescent (Phyciodes batesii) 
golden borer (Papaipema cerina) 
maritime sunflower borer (Papaipema maritima) 
regal fern borer (Papaipema speciosissima) 

AMPHIBIANS 
smallmouth salamander (Ambystoma texanum) 
eastern tiger salamander (Ambystoma tigrinum 

tigrinum) 
Fowler's toad (Bufo fowleri) 
Blanchard's cricket frog (Acris crepitans blanchardi) 
western chorus frog (Pseudacris triseriata triseriata) 
pickerel frog (Rana palustris) 
northern leopard frog (Rana pipiens) 

REPTILES 
Kirtland's snake (Clonophis kirtlandii) 
blue racer (Coluber constrictor foxii) 
northern ringneck snake (Diadophis punctatus 

edwardsii) 
eastern fox snake (Elaphe gloydi) 
black rat snake (Elaphe obsoleta obsoleta) 
eastern hognose snake (Heterodon platirhinos) 
smooth green snake (Liochlorophis vernalis) 
copperbelly water snake (Nerodia erythrogaster 

neglecta) 
six-lined racerunner (Apidoscelis sexlineatus) 
eastern massasauga (Sistrurus catenatus 

catenatus) 

REPTILES cont. 
spotted turtle (Clemmys guttata) 
Blanding's turtle (Emydoidea blandingii) 
wood turtle (Glyptemys insculpta) 
eastern box turtle (Terrapene carolina carolina) 

BIRDS 
Blue-winged Teal (Anas discors) 
Northern Bobwhite (Colinus virginianus) 
Northern Harrier (Circus cyaneus) 
Killdeer (Charadrius vociferus) 
Upland Sandpiper (Bartramia longicauda) 
American Woodcock (Scolopax minor) 
Yellow-billed Cuckoo (Coccyzus americanus) 
Short-eared Owl (Asio flammeus) 
Chuck-will’s-widow (Caprimulgus carolinensis) 
Red-headed Woodpecker (Melanerpes 

erythrocephalus) 
Northern Flicker (Colaptes auratus) 
Eastern Kingbird (Tyrannus tyrannus) 
Sedge Wren (Cistothorus platensis) 
Brown Thrasher (Toxostoma rufum) 
Blue-winged Warbler (Vermivora pinus) 
Eastern Towhee (Pipilo erythrophthalmus) 
Field Sparrow (Spizella pusilla) 
Vesper Sparrow (Pooecetes gramineus) 
Grasshopper Sparrow (Ammodramus savannarum) 
Henslow’s Sparrow (Ammodramus henslowii) 
Dickcissel (Spiza americana) 
Bobolink (Dolichonyx oryzivorus) 
Eastern Meadowlark (Sturnella magna) 
Western Meadowlark (Sturnella neglecta) 

MAMMALS 
least shrew (Cryptotis parva) 
hoary bat (Lasiurus cinereus) 
evening bat (Nycticeius humeralis) 
eastern pipistrelle (Pipistrellus subflavus) 
least weasel (Mustela nivalis) 
prairie vole (Microtus ochrogaster) 
 

Associated Threats 
MODIFICATION OF NATURAL PROCESSES 
• Climate change 
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• Grazing and mowing patterns: A lack of disturbance results in succession to forest feature types, with a potential of 
reversion to historic or presettlement features. 

• Altered fire regime: A lack of fire may aid in the establishment of invasive plant species. A lack of disturbance results 
in succession to forest feature types. 

HABITAT CONVERSION 
• Industrial, residential, and recreational development: Idle or old fields are being converted to residential development. 
• Conversion to agriculture: Idle or old fields are being reclaimed to agricultural use. 

BIOLOGICAL INTERACTIONS 
• Invasive plants and animals: Invasive plants are more prevalent on disturbed sites which constitute most idle 

agricultural lands. 
EDUCATION 
• Social attitudes: There may be an aesthetic aversion in the general public to old fields and idle agricultural lands. 

Conservation Actions Needed [Threats addressed] 
LAND, WATER & SPECIES MANAGEMENT 
• Manage to approximate natural disturbance regimes using prescribed fire, managed grazing or mowing. [Grazing and 

mowing patterns, Altered fire regime] 
• Institute invasive species monitoring, prevention and control programs. [Invasive plants and animals] 
• Provide contiguous dry and mesic grassland areas of at least 250 acres.  [Habitat Conversion—multiple] 

LAW & POLICY 
• Work with municipalities to promote planning and zoning insuring adequate protection for old fields or their 

conversion to features that have greater value to wildlife. [Industrial, residential, and recreational development; 
Conversion to agriculture] 

EDUCATION & AWARENESS 
• Educate the general public as to the value of old fields for wildlife. [Social attitudes] 

Research and Survey Needs 
• A better understanding is needed of the species associated with idle/old field communities. Are these systems sinks 

or are they valuable wildlife habitat? 
• A better understanding is needed of the role of idle/old field on the landscape. These systems may serve an 

important role as a buffer around other features. 
• Study the species composition of idle/old fields. Are there native communities in old fields? Both native and non-

native weeds may colonize fields after the cessation of agriculture. 
• Compare the value of old field systems and row crops to wildlife. Is the value of old field significantly higher? Urban 

sprawl results in the conversion of agricultural land and unmanaged old fields. How do row crops and old fields 
compare to the value of man-made managed grasslands in residential areas? 

• An inventory needs to be conducted to determine  the location and condition of idle/old fields. 

Monitoring 
• Track the total acreage of idle/old field in the ecoregion as well as its distribution across the landscape. 
• Monitor the distribution and population size of invasive species 
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Grassland: Hayland 
Description 
Hayland is agricultural grassland from which the “grass” is periodically harvested.  Small grain crops (e.g., wheat) 
were included here since they are structurally similar to hayland during the growing season.  Hayland has fewer 
plant species than native prairie or old fields and is simpler structurally. 

General Condition of Feature 
Most of the hayland in the Southern Lower Peninsula is considered to be in fair or good condition as wildlife 
habitat (~70%).  Much of the remaining area is considered degraded or very degraded. 

Associated Natural Communities 
N/A – no native natural communities 

Associated Species of Greatest Conservation Need 
AMPHIBIANS 

northern leopard frog (Rana pipiens) 
REPTILES 

blue racer (Coluber constrictor foxii) 
eastern fox snake (Elaphe gloydi) 
black rat snake (Elaphe obsoleta obsoleta) 
copperbelly water snake (Nerodia erythrogaster 

neglecta) 
eastern massasauga (Sistrurus catenatus 

catenatus) 
Blanding's turtle (Emydoidea blandingii) 

BIRDS 
Blue-winged Teal (Anas discors) 
Northern Bobwhite (Colinus virginianus) 
Northern Harrier (Circus cyaneus) 

BIRDS cont. 
Upland Sandpiper (Bartramia longicauda) 
American Woodcock (Scolopax minor) 
Barn Owl (Tyto alba) 
Sedge Wren (Cistothorus platensis) 
Savannah Sparrow (Passerculus sandwichensis) 
Grasshopper Sparrow (Ammodramus savannarum) 
Dickcissel (Spiza americana) 
Bobolink (Dolichonyx oryzivorus) 
Eastern Meadowlark (Sturnella magna) 
Western Meadowlark (Sturnella neglecta) 

MAMMALS 
least weasel (Mustela nivalis) 
prairie vole (Microtus ochrogaster) 

Associated Threats 
MODIFICATION OF NATURAL PROCESSES 
• Grazing and mowing patterns: Timing of mowing may affect community composition and species use. 
• Altered fire regime: A lack of fire may aid the establishment of invasive plant species. 

HABITAT CONVERSION 
• Industrial, residential, and recreational development 
• Conversion to agriculture: The economics of farming favor the conversion of dairy farms to row crops and reduction in 

the amount of hayland. 
• Incompatible natural resource management: Changes in agricultural practices and equipment may reduce the value 

of haylands for wildlife. 
BIOLOGICAL INTERACTIONS 
• Other biological interactions: There has been a reduction in the diversity of species planted as combinations of 

timothy and clovers have been replaced by alfalfa. 

Conservation Actions Needed [Threats addressed] 
LAND, WATER & SPECIES MANAGEMENT 
• Manage to approximate natural disturbance regimes using managed grazing and mowing and prescribed fire. 

[Grazing and mowing patterns; Altered fire regime] 
LAW & POLICY 
• Work with municipalities to promote planning and zoning to protect haylands from development or to convert it to 

features that have greater value to wildlife. [Industrial, residential, and recreational development] 
EDUCATION & AWARENESS 
• Provide information on the benefits to wildlife of diversity in plantings in haylands. [Incompatible natural resource 

management; Other biological interactions] 
ECONOMIC & OTHER INCENTIVES 
• Provide education to family farms on the development of agricultural strategies that allow for profitable dairy farming. 

[Industrial, residential, and recreational development, Conversion to agriculture; Incompatible natural resource 
management] 
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Research and Survey Needs 
• An inventory needs to be conducted to determine the location, condition, and size of haylands. 
• Study the effects of timing and intensity of haying and hayfield management on the value to wildlife of these systems. 

Are there other variables associated with haying and hayfield management that affect their value to wildlife? Strong 
regional differences have been observed in haying practices and the value of haylands to wildlife. 

• Evaluate opportunities for wildlife and economic benefits from hayland management. Examine economic impacts and 
changes in value to wildlife resulting from changes in management. 

• Compare small grain crops to hay crops in terms of value to wildlife. Are small grain crops more similar to hay crops 
or row crops in terms of their value to wildlife? Harvest schedules for small grain crops are likely to differ from those 
for hay crops. 

• Compare the impacts of mowing (cutting without biomass removal) with haying (cutting with biomass removal). 
• Determine how wildlife use changes as a result of seasonal (height of vegetation, presence of seed, amount of 

stubble, etc.) or annual (crop rotation, etc.) fluctuations of cover crops. 

Monitoring 
• Analyze county agriculture statistics to determine trends in acreage and distribution. 
• Track changes in species composition under cultivation. 
• Track changes in haying, both in timing and techniques. 
• Monitor the distribution of invasive species 
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Grassland: Pasture 
Description 
Pastures are agricultural grasslands used for grazing livestock.  They are simpler structurally (shorter grass) and 
have fewer plant species than prairie or idle/old fields.  Exotic plant species that are more resistant to impacts 
from heavy grazing generally have displaced the native plants, except on some dry sites where native species 
may hold on due to the higher moisture demand of most exotics. 

General Condition of Feature 
Much of the pasture in the Southern Lower Peninsula is considered of fair or good condition as wildlife habitat 
(~65%).  About a quarter of pasture areas are considered degraded and in need of improved management to 
promote wildlife benefits. 

Associated Natural Communities 
N/A – no native natural communities 

Associated Species of Greatest Conservation Need 
INSECTS 

spatterdock darner (Aeshna mutata) 
a leafhopper (Flexamia reflexus) 
American burying beetle (Nicrophorus americanus) 
regal fritillary (Speyeria idalia) 
tawny crescent (Phyciodes batesii) 

AMPHIBIANS 
Fowler's toad (Bufo fowleri) 
Blanchard's cricket frog (Acris crepitans blanchardi) 
northern leopard frog (Rana pipiens) 

REPTILES 
Kirtland's snake (Clonophis kirtlandii) 
blue racer (Coluber constrictor foxii) 
eastern fox snake (Elaphe gloydi) 
black rat snake (Elaphe obsoleta obsoleta) 
eastern hognose snake (Heterodon platirhinos) 
smooth green snake (Liochlorophis vernalis) 
copperbelly water snake (Nerodia erythrogaster 

neglecta) 
eastern massasauga (Sistrurus catenatus 

catenatus) 
spotted turtle (Clemmys guttata) 
Blanding's turtle (Emydoidea blandingii) 
eastern box turtle (Terrapene carolina carolina) 

BIRDS 
Blue-winged Teal (Anas discors) 
Northern Bobwhite (Colinus virginianus) 
Northern Harrier (Circus cyaneus) 
Upland Sandpiper (Bartramia longicauda) 
American Woodcock (Scolopax minor) 
Barn Owl (Tyto alba) 
Short-eared Owl (Asio flammeus) 
Northern Flicker (Colaptes auratus) 
Eastern Kingbird (Tyrannus tyrannus) 
Migrant Loggerhead Shrike (Lanius ludovicianus 

migrans) 
Sedge Wren (Cistothorus platensis) 
Northern Mockingbird (Mimus polyglottos) 
Vesper Sparrow (Pooecetes gramineus) 
Savannah Sparrow (Passerculus sandwichensis) 
Western Meadowlark (Sturnella neglecta) 

MAMMALS 
least shrew (Cryptotis parva) 
red bat (Lasiurus borealis) 
hoary bat (Lasiurus cinereus) 
evening bat (Nycticeius humeralis) 
eastern pipistrelle (Pipistrellus subflavus) 
least weasel (Mustela nivalis) 

Associated Threats 
MODIFICATION OF NATURAL PROCESSES 
• Grazing and mowing patterns: Inappropriate grazing may aid encroachment by invasive species or degrade the 

health of existing plant communities. Some mowing may maintain early successional stages and control weeds but 
also destroy nests of ground nesting birds. 

HABITAT CONVERSION 
• Industrial, residential, and recreational development 
• Conversion to agriculture: As fewer head of livestock are kept in the State, the amount of land used for pasture 

decreases. The economics of keeping livestock encourage the establishment of feed lots rather than pastures. 
BIOLOGICAL INTERACTIONS 
• Invasive plants and animals: Livestock avoid invasive shrubs and thistles. Eastern red cedar (Juniperus virginiana) is 

moving into some pastures. 

Conservation Actions Needed [Threats addressed] 
LAND, WATER & SPECIES MANAGEMENT 
• Institute invasive species monitoring, prevention and control programs. [Invasive plants and animals] 

LAW & POLICY 
• Work with municipalities to promote planning and zoning to protect pasture from development or to convert it to 

features that have greater value to wildlife. [Industrial, residential, and recreational development] 
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ECONOMIC & OTHER INCENTIVES 
• Provide education to family farms on developing agricultural strategies that allow for profitable livestock farming that 

uses pasture rather than feed lots. [Grazing and mowing patterns; Conversion to agriculture] 

Research and Survey Needs 
• Determine the impacts of variations in haying, mowing, and grazing patterns on plant communities and wildlife use in 

pastures.  
• Assess the impact of soil compaction on vegetative and wildlife diversity. 
• Study the effects of timing and intensity of grazing and pasture management on the value to wildlife of these systems. 

Are there other variables associated with grazing and pasture management that affect their value to wildlife? 
Economically realistic alternatives to high impact grazing practices are needed. 

• Determine the impacts of invasive plant and animal species. 
• Evaluate the relationship between the species of livestock being pastured to the value to wildlife of the land in use. 

Monitoring 
• Track species composition changes in pastures. 
• Analyze county agriculture statistics to determine changes in the types of livestock being pastured and livestock 

densities. 
• Monitor the distribution of invasive species 
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Grassland: Row-crop 
Description 
Row-crop areas are agricultural fields that are planted with a single species (usually corn or soybeans) in evenly 
spaced rows and harvested annually. 

General Condition of Feature 
Much of the row crop in the Southern Lower Peninsula is considered to be in fair, good, or excellent condition 
(~85%) as wildlife habitat.  Most of the remaining row crop is considered degraded.  Row crop is generally not 
important habitat to most SGCN. 

Associated Natural Communities 
N/A – no native natural communities 

Associated Species of Greatest Conservation Need 
BIRDS 

Northern Bobwhite (Colinus virginianus) 
Northern Harrier (Circus cyaneus) 
Killdeer (Charadrius vociferus) 
Common Nighthawk (Chordeiles minor) 
Migrant Loggerhead Shrike (Lanius ludovicianus 

migrans) 

BIRDS cont. 
Purple Martin (Progne subis) 
Vesper Sparrow (Pooecetes gramineus) 
Savannah Sparrow (Passerculus sandwichensis) 

MAMMALS 
red bat (Lasiurus borealis) 
prairie vole (Microtus ochrogaster) 

Associated Threats 
MODIFICATION OF NATURAL PROCESSES 
• Climate change 
• Grazing and mowing patterns: Timing and methods of harvest may affect species composition and species use. 

HABITAT CONVERSION 
• Industrial, residential and recreational development: Conversion pressure leads to residential and industrial 

development. 
• Conversion to agriculture: Some row crop land is being converted to confined animal feeding operation (CAFO) lots. 

Fall tillage/plowing of fields reduces the presence of stubble and increases vulnerability to erosion. 
POLLUTION 
• Pesticides and herbicides 

BIOLOGICAL INTERACTIONS 
• Invasive plants and animals 
• Other biological interactions: The use of genetically engineered crops may impact the association of wildlife to row-

crop areas. 

Conservation Actions Needed [Threats addressed] 
LAND, WATER & SPECIES MANAGEMENT 
• Institute invasive species monitoring, prevention and control programs. [Invasive plants and animals] 

LAW & POLICY 
• Work with municipalities to promote planning and zoning to protect row-crop from development or to convert it to 

features that have greater value to wildlife. [Industrial, residential, and recreational development] 
EDUCATION & AWARENESS 
• Inform farmers of the benefits of practices which increase the value of row crops to wildlife, including the reduction of 

fall tillage/plowing. [Grazing and mowing patterns, Conversion to agriculture; Other biological interactions] 

Research and Survey Needs 
• Determine the effect of soil homogenization on wildlife species diversity. 
• Determine the effect on microtopography on wildlife species diversity. Agricultural practices tend to level land, 

flattening hills and filling potholes, resulting in relocation of topsoil and exposure of soil substrates. How great is this 
effect across the landscape? What are the implications for restoration of natural features where this has occurred? 

• Study the effects of timing and method of harvest and cultivation on the value to wildlife of these systems. Are there 
other variables associated with harvest and cultivation that affect their value to wildlife? Are there differences in the 
value to wildlife between spring plowing, fall plowing, and no-till practices? 

• Determine the effects on wildlife of herbicide and pesticide use. Examine the impacts of genetically engineered crops. 
How do increased levels of fertilization impact these systems? 

• Determine the effects of offsetting high impact tilling practices with higher herbicide use. Is there a combination of 
tilling and herbicide use which optimizes the value to wildlife and economic value? 
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• Evaluate the effects on wildlife of crop rotation. How prevalent is crop rotation? Is the type of crop planted significant? 
• Determine the value of these systems to migrating wildlife. How is value affected by farm management practices? 

Monitoring 
• Track changes in agricultural practices across the landscape. 
• Track fall tillage practices. 
• Track economic incentives, locally and nationally, and their impact on crop selection. 
• Monitor the distribution of invasive species 
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Grassland: Right-of-way 
Description 
Rights-of-way are linear features associated with roadways, railways, powerlines, pipelines, etc.  Generally they 
contain grassland communities that run linearly through another feature (e.g., forests, row crop). 

General Condition of Feature 
Most of the rights-of-way in the Southern Lower Peninsula are considered to be in fair condition as wildlife habitat 
(~70%).  Much of the remaining area is degraded (~20%). 

Associated Natural Communities 
N/A – no native natural communities 

Associated Species of Greatest Conservation Need 
INSECTS 

great plains spittlebug (Lepyronia gibbosa) 
red-legged spittlebug (Prosapia ignipectus) 
a tiger beetle (Cicindela limbalis) 
wild indigo duskywing (Erynnis baptisiae) 
persius duskywing (Erynnis persius persius) 
ottoe skipper (Hesperia ottoe) 
dusted skipper (Atrytonopsis hianna) 
pipevine swallowtail (Battus philenor) 
northern hairstreak (Fixsenia favonius ontario) 
Karner blue (Lycaeides melissa samuelis) 
frosted elfin (Callophrys irus) 
tawny crescent (Phyciodes batesii) 
three-staff underwing (Catocala amestris) 
golden borer (Papaipema cerina) 
silphium borer moth (Papaipema silphii) 
phlox moth (Schinia indiana) 
leadplant flower moth (Schinia lucens) 

AMPHIBIANS 
blue-spotted salamander (Ambystoma laterale) 
smallmouth salamander (Ambystoma texanum) 

REPTILES 
blue racer (Coluber constrictor foxii) 
smooth green snake (Liochlorophis vernalis) 

REPTILES cont. 
copperbelly water snake (Nerodia erythrogaster 

neglecta) 
queen snake (Regina septemvittata) 
eastern massasauga (Sistrurus catenatus 

catenatus) 
wood turtle (Glyptemys insculpta) 

BIRDS 
Northern Bobwhite (Colinus virginianus) 
Barn Owl (Tyto alba) 
Eastern Kingbird (Tyrannus tyrannus) 
Migrant Loggerhead Shrike (Lanius ludovicianus 

migrans) 
Field Sparrow (Spizella pusilla) 
Vesper Sparrow (Pooecetes gramineus) 
Dickcissel (Spiza americana) 
Eastern Meadowlark (Sturnella magna) 
Western Meadowlark (Sturnella neglecta) 

MAMMALS 
northern bat or northern myotis (Myotis 

septentrionalis) 
eastern pipistrelle (Pipistrellus subflavus) 
prairie vole (Microtus ochrogaster) 
woodland vole (Microtus pinetorum) 

Associated Threats 
MODIFICATION OF NATURAL PROCESSES 
• Climate change 
• Altered fire regime: The presence of fire along railroad rights-of-way aid in the retention of prairie remnants in those 

systems. 
• Grazing and mowing patterns: Lack of maintenance results in succession to forested landscape features. 

HABITAT CONVERSION 
• Industrial, residential, and recreational development: Maintenance of the developed contents of the right-of-way (e.g., 

power lines and supporting structures, gas pipelines, etc.) may impact the surrounding natural communities. 
• Incompatible natural resource management: Maintenance of rights-of-way may entail use of techniques that have 

dramatic effects on community composition such as mowing and herbicide use. 
POLLUTION 
• Urban, municipal, and industrial: Illegal dumping may be locally common due to ease of access. 
• Pesticides and herbicides: Herbicides may alter the species composition of a right-of-way but may also be used to 

maintain the successional stage of the right-of-way. 
NON-CONSUMPTIVE BIOLOGICAL RESOURCE USE 
• Non-consumptive recreation: ATV and ORV use may impact rights-of-way. Foot traffic along easements may also 

have an impact. 
BIOLOGICAL INTERACTIONS 
• Invasive plants and animals: Rights-of-way may act as corridors for travel of invasive species. 
• Other biological interactions: Rights-of-way act to fragment forested landscape features and act as corridors between 

landscape features. 
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EDUCATION 
• Social attitudes: Governmental regulations and the economics of right-of-way maintenance, rather than conservation 

needs, may dictate the timing and type of management used by the owning organization to maintain conditions. 
• Lack of scientific knowledge: A lack of understanding of the value to wildlife of rights-of-way may lead to inappropriate 

management decisions. 

Conservation Actions Needed [Threats addressed] 
LAND, WATER & SPECIES MANAGEMENT 
• Work with landowners to ensure there is a commitment to maintenance of rights-of-way where they are beneficial to 

wildlife. [Industrial, residential, and recreational development, Grazing and mowing patterns, Social attitudes] 
• Institute invasive species monitoring, prevention and control programs. [Invasive plants and animals] 

LAW & POLICY 
• Enforce ordinances pertaining to illegal dumping where present and work with local authorities to create ordinances 

where they are lacking. [Urban, municipal, and industrial pollution] 
• Work with landowners to develop and implement lower impact recreational vehicle access and use of rights-of-way. 

[Non-consumptive recreation, Social attitudes] 
EDUCATION & AWARENESS 
• Develop best management practices which minimize disruption of vegetation and wildlife while performing utility and 

structural maintenance and vegetation management in rights-of-way. [Grazing and mowing patterns; Industrial, 
residential, and recreational development, Incompatible natural resource management; Pesticides and herbicides] 

Research and Survey Needs 
• Determine optimal disturbance patterns to maintain rights-of-way without degrading their value to wildlife.  
• Examine how the width of rights-of-way and their vegetative species composition affect their value to wildlife. Are 

there other variables of right-of-way condition that influence their importance to wildlife? Does the feature type or 
species composition of the surrounding matrix have a significant effect on the importance of rights-of-ways to wildlife? 

• Determine the impacts of development (gas pipelines, electrical lines, etc.) of rights-of-way. Is this a function of 
disturbance or fragmentation? 

• Examine both the positive and negative effects of rights-of-way to wildlife. These systems contribute to fragmentation 
but may also provide travel corridors or patches of necessary habitat. Is there an optimal amount of right-of-way 
which balances these effects? 

• Determine whether rights-of-way function as sinks. Determine how this varies by species? 
• Inventory right-of-way management methodologies. How prevalent are these techniques? What are the impacts of 

each technique on wildlife? 
• Evaluate the impacts of rights-of-way on invasive and non-invasive species. Quantify the role of rights-of-way as 

corridors for invasive species. Quantify the role of rights-of-way as barriers to non-invasive and native species. 

Monitoring 
• Track the acreage and distribution of rights-of-way across the landscape. 
• Track changes in floristic composition within rights-of-way. 
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Grassland: Fence row 
Description 
Fence rows are a linear area of idle vegetation that interrupts large blocks of continuous grassland (e.g., hedge 
row adjacent to pasture or row crop). 

General Condition of Feature 
About half of the fence row area in the Southern Lower Peninsula is considered to be in fair or good condition as 
wildlife habitat.  Most of the remaining areas are considered degraded or very degraded. 

Associated Natural Communities 
N/A – no native natural communities 

Associated Species of Greatest Conservation Need 
INSECTS 

woodland camel cricket (Ceuthophilus silvestris) 
woodland meadow katydid (Conocephalus 

nemoralis) 
REPTILES 

blue racer (Coluber constrictor foxii) 
black rat snake (Elaphe obsoleta obsoleta) 
copperbelly water snake (Nerodia erythrogaster 

neglecta) 
eastern massasauga (Sistrurus catenatus 

catenatus) 
BIRDS 

Northern Bobwhite (Colinus virginianus) 
Cooper’s Hawk (Accipiter cooperii) 
Northern Flicker (Colaptes auratus) 
Eastern Kingbird (Tyrannus tyrannus) 
 

BIRDS cont. 
Migrant Loggerhead Shrike (Lanius ludovicianus 

migrans) 
Northern Mockingbird (Mimus polyglottos) 
Brown Thrasher (Toxostoma rufum) 
Yellow-breasted Chat (Icteria virens) 
Field Sparrow (Spizella pusilla) 
Vesper Sparrow (Pooecetes gramineus) 
Dickcissel (Spiza americana) 
Eastern Meadowlark (Sturnella magna) 
Evening Grosbeak (Coccothraustes vespertinus) 

MAMMALS 
least shrew (Cryptotis parva) 
red bat (Lasiurus borealis) 
least weasel (Mustela nivalis) 
prairie vole (Microtus ochrogaster) 
woodland vole (Microtus pinetorum) 

Associated Threats 
MODIFICATION OF NATURAL PROCESSES 
• Grazing and mowing patterns: Lack of maintenance results in succession to forested landscape features. 
• Altered fire regime 

HABITAT CONVERSION 
• Industrial, residential, and recreational development: Agricultural land is easily developed for residential use with a 

concomitant loss of fence rows. 
• Conversion to agriculture: Changes in intensity and methods of agriculture surrounding the fence row may impact the 

quality and availability of the fence row for wildlife. The potential for increased cultivation encourages farmers to 
eliminate fence rows or reduce their size. 

BIOLOGICAL INTERACTIONS 
• Invasive plants and animals: Species such as autumn olive (Elaeagnus umbellata) and glossy buckthorn (Rhamnus 

frangula) may be found in fence rows. 
• Other biological interactions: Fence rows act to fragment grassland landscape features and act as corridors between 

landscape features. Fence rows concentrate prey species and increase vulnerability to predation. 

Conservation Actions Needed [Threats addressed] 
LAND, WATER & SPECIES MANAGEMENT 
• Institute invasive species monitoring, prevention and control programs. [Invasive plants and animals; Other biological 

interactions] 
LAW & POLICY 
• Work with municipalities to promote planning and zoning insuring adequate protection for farmland or its conversion 

to features that have greater value to wildlife. [Industrial, residential, and recreational development; Conversion to 
agriculture] 

EDUCATION & AWARENESS 
• Educate landowners in residential areas about the value of fence rows to wildlife. Promote retention of fence rows 

during residential development construction. [Industrial, residential, and recreational development; Conversion to 
agriculture, Grazing and mowing patterns; Invasive plants and animals] 
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ECONOMIC & OTHER INCENTIVES 
• Provide incentives through State and federally funded private land conservation programs to farmers to maintain and 

preserve fence rows where they provide benefits to wildlife. [Grazing and mowing patterns; Altered fire regime; 
Industrial, residential, and recreational development; Conversion to agriculture] 

Research and Survey Needs 
• Examine how the width of fence rows and their vegetative species composition affect their value to wildlife. Are there 

other variables of fence row condition that influence their value to wildlife? Does the feature type or species 
composition of the surrounding matrix have a significant effect on the value to wildlife? 

• Determine the effects of management and maintenance of fence rows on wildlife within fence rows and in the 
surrounding matrix.  

• Examine both the positive and negative values of fence rows to wildlife. These systems contribute to fragmentation 
but may also provide travel corridors or patches of necessary habitat. Is there an optimal amount of fence row which 
balances these effects? Increased field size and cultivation on agricultural land generally results in fewer and smaller 
fence rows. Is there a combination of fence row and cultivation which optimizes the value to wildlife and economic 
return? 

• Determine whether fence rows function as sinks. Determine how this varies by species? 
• Inventory fence row management methodologies. How prevalent are these techniques? What are the impacts of each 

technique on wildlife? 
• Evaluate the impacts of fence rows on invasive and non-invasive species. Quantify the role of fence rows as corridors 

for invasive species. Quantify the role of fence rows as barriers to native species. 
• Develop a functional definition of fence row. At what point (size, configuration, etc.) does a fence row become a patch 

or does it become the surrounding matrix? Is a fence row adjacent to a right-of-way functionally different than a fence 
row isolated within a grassland matrix? 

Monitoring 
• Track acreage and distribution of fence rows across the landscape. 
• Track changes in the floristic composition of fence rows. 
• Analyze changes in agricultural practices and their impact on the abundance and distribution of fence rows. 
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Grassland: Savanna 
Description 
Savannas are native grasslands scattered with isolated trees or shrubs with 5-60% canopy cover.  In Michigan, 
the primary trees in savanna communities are fire-adapted species such as white oak (Quercus alba), bur oak 
(Quercus macrocarpa), black oak (Quercus velutina), and jack pine (Pinus banksiana).  These communities are 
largely maintained by fire, without which the canopy closes and succession to forest occurs.  In some areas, 
sparse tree growth is maintained by droughty soil conditions. 

General Condition of Feature 
Most savanna in the Southern Lower Peninsula is considered to be degraded or very degraded (~90%) due to 
vegetative succession and development.  Several savanna natural communities are classified as imperiled or 
critically imperiled within the State and globally (e.g., lakeplain oak openings) due to high or extreme rarity. 

Associated Natural Communities 
Bur Oak Plains 
Dry Sand Prairie  
Hillside Prairie 
Lakeplain Oak Openings 
Mesic Sand Prairie 

Oak Barrens 
Oak Openings 
Oak-Pine Barrens 
Woodland Prairie 

Associated Species of Greatest Conservation Need 
INSECTS 

barrens locust (Orphulella pelidna) 
a spur-throat grasshopper (Melanoplus eurycercus) 
blue-legged locust (Melanoplus flavidus) 
Hebard's green-legged locust (Melanoplus viridipes) 
Atlantic-coast locust (Psinidia fenestralis ) 
conehead grasshopper (Neoconocephalus retusus) 
great plains spittlebug (Lepyronia gibbosa) 
a spittlebug (Philaenarcys killa) 
red-legged spittlebug (Prosapia ignipectus) 
a leafhopper (Flexamia reflexus) 
wild indigo duskywing (Erynnis baptisiae) 
persius duskywing (Erynnis persius persius) 
ottoe skipper (Hesperia ottoe) 
dusted skipper (Atrytonopsis hianna) 
pipevine swallowtail (Battus philenor) 
northern hairstreak (Fixsenia favonius ontario) 
Karner blue (Lycaeides melissa samuelis) 
Henry's elfin (Callophrys henrici) 
frosted elfin (Callophrys irus) 
gorgone checkerspot (Chlosyne gorgone carlota) 
tawny crescent (Phyciodes batesii) 
barrens buckmoth (Hemileuca maia) 
Sprague's pygarctia (Pygarctia spraguei) 
three-staff underwing (Catocala amestris) 
quiet underwing (Catocala dulciola) 
blazing star borer (Papaipema beeriana) 
phlox moth (Schinia indiana) 

AMPHIBIANS 
smallmouth salamander (Ambystoma texanum) 
eastern tiger salamander (Ambystoma tigrinum 

tigrinum) 
Fowler's toad (Bufo fowleri) 
northern leopard frog (Rana pipiens) 

REPTILES 
blue racer (Coluber constrictor foxii) 
black rat snake (Elaphe obsoleta obsoleta) 
eastern hognose snake (Heterodon platirhinos) 

REPTILES cont. 
smooth green snake (Liochlorophis vernalis) 
six-lined racerunner (Apidoscelis sexlineatus) 
eastern massasauga (Sistrurus catenatus 

catenatus) 
spotted turtle (Clemmys guttata) 
Blanding's turtle (Emydoidea blandingii) 
eastern box turtle (Terrapene carolina carolina) 

BIRDS 
Northern Bobwhite (Colinus virginianus) 
Cooper’s Hawk (Accipiter cooperii) 
Northern Goshawk (Accipiter gentilis) 
Yellow-billed Cuckoo (Coccyzus americanus) 
Short-eared Owl (Asio flammeus) 
Common Nighthawk (Chordeiles minor) 
Red-headed Woodpecker (Melanerpes 

erythrocephalus) 
Northern Flicker (Colaptes auratus) 
Least Flycatcher (Empidonax minimus) 
Eastern Kingbird (Tyrannus tyrannus) 
Migrant Loggerhead Shrike (Lanius ludovicianus 

migrans) 
Northern Shrike (Lanius excubitor) 
Purple Martin (Progne subis) 
Sedge Wren (Cistothorus platensis) 
Northern Mockingbird (Mimus polyglottos) 
Brown Thrasher (Toxostoma rufum) 
Eastern Towhee (Pipilo erythrophthalmus) 
Field Sparrow (Spizella pusilla) 
Vesper Sparrow (Pooecetes gramineus) 
Dickcissel (Spiza americana) 
Bobolink (Dolichonyx oryzivorus) 
Western Meadowlark (Sturnella neglecta) 

MAMMALS 
least shrew (Cryptotis parva) 
prairie vole (Microtus ochrogaster) 
woodland vole (Microtus pinetorum) 
southern bog lemming (Synaptomys cooperi) 
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Associated Threats 
MODIFICATION OF NATURAL PROCESSES 
• Climate change 
• Grazing and mowing patterns: Grazing, trampling, and compaction may be detrimental in some systems and helpful 

in others. The timing of mowing may alter vegetation species composition and wildlife species use. 
• Altered fire regime: Lack of fire results in succession to forested landscape features. 
• Fragmentation 

HABITAT CONVERSION 
• Industrial, residential, and recreational development 
• Conversion to agriculture 
• Incompatible natural resource management 

CONSUMPTIVE BIOLOGICAL RESOURCE USE 
• Removal of non-timber flora: Firewood cutting and collection may have an impact on species composition. 

NON-CONSUMPTIVE BIOLOGICAL RESOURCE USE 
• Non-consumptive recreation: Uncontrolled ATV and ORV use may have an impact. 

BIOLOGICAL INTERACTIONS 
• Invasive plants and animals 
• Disease, pathogens, and parasites 

EDUCATION 
• Social attitudes: The public needs to understand that savanna is dependent on fire for maintenance and that the 

condition of the feature may vary, leading to varying levels of quality for wildlife. 

Conservation Actions Needed [Threats addressed] 
LAND & WATER PROTECTION 
• Expand conservation easement programs [variety of threats] 
• Support and expand conservation purchase of high quality occurences [variety of threats] 

LAND, WATER & SPECIES MANAGEMENT 
• Manage to approximate natural disturbance regimes using managed grazing and mowing and prescribed fire. 

[Grazing and mowing patterns; Altered fire regime] 
• Institute invasive species monitoring, prevention and control programs.[Invasive plants and animals] 
• Institute disease monitoring and control programs. [Disease, pathogens, and parasites] 
• Consider wildife values, timber values, and natural landcover and conditions when selecting vegetative species 

composition as part of management of these areas [Incompatible natural resource management] 
• Support Landowner Incentive Programs to foster conservation on private land [variety of threats] 

LAW & POLICY 
• Work with municipalities to promote planning and zoning insuring adequate protection for savanna or its conversion 

to features that have greater value to wildlife. [Industrial, residential, and recreational development; Conversion to 
agriculture] 

• Develop and enforce regulations to curtail recreational activities that cause significant damage. [Non-consumptive 
recreation] 

• Work with landowners to develop and implement lower impact recreational vehicle access and use of savannas. 
[Non-consumptive recreation] 

EDUCATION & AWARENESS 
• Create awareness in the general public of the value of savannas to wildlife. Educate the public on the use of 

prescribed fire. [Social attitudes; Altered fire regime] 
RECREATION 
• Promote responsible ATV and ORV use. [Non-consumptive recreation] 

Research and Survey Needs 
• An inventory needs to be conducted to determine the location, condition, and classification of remnants and of the 

opportunities for restoration. 
• Test the assumption that remnants are widely dispersed and becoming more fragmented resulting in a loss of 

species diversity. 
• Study the groundwater recharge capacity of savanna systems. Higher infiltration rates decrease runoff, increase 

groundwater recharge, and reduce storm discharge in river systems. Determine the impacts on this dynamic and 
groundwater quality of the addition of pollution to savannas. 

• A better understanding is needed on the potential for human-created forest clearings as surrogates for savanna.  Do 
structures like freeway corridors act as substitutes for savanna on the landscape?  Do species respond differently to 
these areas? 
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• Determine the effects of different grazing patterns on savannas. [Grazing and mowing patterns] 
• A better understanding is needed of the temporal distribution of fire and its influence. 
• A better understanding is needed of the history of savanna sites. Many sites have been retained through cultural 

activities that foster maintenance of savanna features. 
• Techniques need to be developed using remote sensing and physical inventorying to create digital data sources for 

use in research and planning. 

Monitoring 
• Track the acreage and distribution of savanna across the landscape. 
• Track changes in the floristic composition of savanna in the region. 
• Track fragmentation patterns in savanna. 
• Develop and use lists of indicator species to monitor savanna condition. Insect and plant species may be especially 

useful as indicators. 



MICHIGAN’S WILDLIFE ACTION PLAN 
TERRESTRIAL SYSTEMS: SOUTHERN LOWER PENINSULA 

SLP-32 of 142  REVISED:  29 November 2006 

 



MICHIGAN’S WILDLIFE ACTION PLAN 
TERRESTRIAL SYSTEMS: SOUTHERN LOWER PENINSULA 

REVISED:  29 November 2006  SLP-33 of 142 

Grassland: Orchard 
Description 
Orchards are agricultural lands with fruit-bearing trees or vines or linear rows of early harvested trees (e.g., tree 
nurseries) within a managed (usually well-mowed) grassland. 

General Condition of Feature 
Most of the orchards in the Southern Lower Peninsula are considered to be in fair to good condition as wildlife 
habitat (~70%).  Most of the remainder is considered degraded or very degraded (~25%). 

Associated Natural Communities 
N/A – no native natural communities 

Associated Species of Greatest Conservation Need 
REPTILES 

eastern hognose snake (Heterodon platirhinos) 
BIRDS 

Yellow-billed Cuckoo (Coccyzus americanus) 
Northern Flicker (Colaptes auratus) 
Eastern Kingbird (Tyrannus tyrannus) 
Migrant Loggerhead Shrike (Lanius ludovicianus 

migrans) 

BIRDS cont. 
Northern Mockingbird (Mimus polyglottos) 

MAMMALS 
least shrew (Cryptotis parva) 
prairie vole (Microtus ochrogaster) 
woodland vole (Microtus pinetorum) 

Associated Threats 
MODIFICATION OF NATURAL PROCESSES 
• Grazing and mowing patterns: A lack of maintenance can lead to succession and a decline in orchard quality. 

HABITAT CONVERSION 
• Industrial, residential, and recreational development 
• Incompatible natural resource management: Michigan Department of Agriculture regulations (Destructive Insects and 

Plant Disease Act No. 72, Public Acts 1945) require that old and untended orchards in close proximity to active 
orchards be removed to reduce the likelihood of disease and pest transmission. 

POLLUTION 
• Pesticides and herbicides 

BIOLOGICAL INTERACTIONS 
• Invasive plants and animals 

Conservation Actions Needed [Threats addressed] 
LAND, WATER & SPECIES MANAGEMENT 
• Develop disturbance regimes that prevent establishment of additional woody vegetation. This is likely to primarily 

involve mowing. [Grazing and mowing patterns; Invasive plants and animals] 
• Institute invasive species monitoring, prevention and control programs. [Invasive plants and animals] 
• Promote pest management techniques that are less chemical dependent. [Pesticides and herbicides; Incompatible 

natural resource management] 
LAW & POLICY 
• Work with municipalities to promote planning and zoning to protect orchard areas from development or to convert it to 

features that have greater value to wildlife. [Industrial, residential, and recreational development] 
CAPACITY BUILDING 
• Coordinate with Department of Agriculture staff to minimize destruction of abandoned orchards that have value to 

wildlife. [Incompatible natural resource management] 

Research and Survey Needs 
• An inventory needs to be conducted to determine the location, condition, and size of orchards. 
• Study the effects of timing and intensity of orchard management on the value to wildlife of these systems. Are there 

other variables associated with orchard management that affect their value to wildlife? 
• Examine economic and wildlife impacts of changes in management techniques. 
• Determine how orchard management has changed since its inception in the Southern Lower Peninsula. Have the 

species planted or management techniques changed? How has this altered the value of orchards for wildlife? 
• Evaluate the impact of wildlife depredation on orchard plants. Develop techniques to reduce depredation and quantify 

their effectiveness. 
• Assess the importance of orchards as wildlife habitat. 
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• Evaluate the fate of orchards after establishment. How often do Christmas tree plantings get neglected, remain 
unharvested, and transition to forested feature types? How does the value to wildlife of orchards change as they age?  

• What is the impact of Destructive Insects and Plant Disease Act No. 72, Public Acts 1945 on the value of orchards to 
wildlife? 

Monitoring 
• Track acreage and distribution of orchards using collected county agriculture statistics. 
• Track changes in species selected for cultivation. Changes to dwarf varieties may effect the value to wildlife of 

orchards. 
• Track changes in timing and method of harvest. 
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Shrubland: Lowland shrub 
Description 
Lowland shrub areas have seasonally or permanently saturated soils and are dominated by woody shrubs.  
These areas are often adjacent to open wetlands, lakes, rivers, or streams.  Many of these areas are disturbance 
dependent; windthrow, fluctuating water table, seasonal flooding, and beaver limit tree establishment. 

General Condition of Feature 
Much of the lowland shrub in the Southern Lower Peninsula is considered to be in fair to good condition (~60%).  
Most of the remaining areas are considered degraded (~30%). 

Associated Natural Communities 
Inundated Shrub Swamp 
Southern Shrub-Carr 

Associated Species of Greatest Conservation Need 
INSECTS 

a spur-throat grasshopper (Melanoplus eurycercus) 
Hebard's green-legged locust (Melanoplus viridipes) 
woodland camel cricket (Ceuthophilus silvestris) 
melodious ground cricket (Eunemobius melodius) 
American burying beetle (Nicrophorus americanus) 
poweshiek skipperling (Oarisma poweshiek) 
swamp metalmark (Calephelis mutica) 
Mitchell's satyr (Neonympha mitchellii mitchellii) 
magdalen underwing (Catocala illecta) 
regal fern borer (Papaipema speciosissima) 
small heterocampa (Heterocampa subrotata) 

AMPHIBIANS 
smallmouth salamander (Ambystoma texanum) 
eastern tiger salamander (Ambystoma tigrinum 

tigrinum) 
REPTILES 

blue racer (Coluber constrictor foxii) 
eastern fox snake (Elaphe gloydi) 
black rat snake (Elaphe obsoleta obsoleta) 
eastern hognose snake (Heterodon platirhinos) 
copperbelly water snake (Nerodia erythrogaster 

neglecta) 
eastern massasauga (Sistrurus catenatus 

catenatus) 
spotted turtle (Clemmys guttata) 
wood turtle (Glyptemys insculpta) 
eastern box turtle (Terrapene carolina carolina) 

 
BIRDS 

American Black Duck (Anas rubripes) 
Northern Bobwhite (Colinus virginianus) 
American Bittern (Botaurus lentiginosus) 
Least Bittern (Ixobrychus exilis) 
Great Blue Heron (Ardea herodias) 
Green Heron (Butorides virescens) 
Black-crowned Night-heron (Nycticorax nycticorax) 
King Rail (Rallus elegans) 
Wilson’s Snipe (Gallinago delicata) 
American Woodcock (Scolopax minor) 
Black-billed Cuckoo (Coccyzus erythropthalmus) 
Yellow-billed Cuckoo (Coccyzus americanus) 
Long-eared Owl (Asio otus) 
Northern Flicker (Colaptes auratus) 
Northern Shrike (Lanius excubitor) 
White-eyed Vireo (Vireo griseus) 
Ruby-crowned Kinglet (Regulus calendula) 
Brown Thrasher (Toxostoma rufum) 
Golden-winged Warbler (Vermivora chrysoptera) 
Canada Warbler (Wilsonia canadensis) 
Yellow-breasted Chat (Icteria virens) 
Eastern Towhee (Pipilo erythrophthalmus) 
Savannah Sparrow (Passerculus sandwichensis) 

MAMMALS 
southern bog lemming (Synaptomys cooperi) 

Associated Threats 
MODIFICATION OF NATURAL PROCESSES 
• Altered fire regime: A lack of fire may lead to succession to forested feature types. 
• Altered hydrologic regimes: Altered hydrologic regimes may contribute to conversion to other feature types. 

HABITAT CONVERSION 
• Industrial, residential and recreational development 
• Wetland modification: Some private landowners degrade or destroy shrub areas to “clean up” their property. Some 

lowland areas are filled to allow for development. 
• Incompatible natural resource management: Some shrublands may be eliminated to manage for earlier successional 

stages or for timber. 
POLLUTION 
• Pesticides and herbicides: Nutrients, salts, and pesticides used in adjacent uplands may be concentrated in lowlands 

due to water transport. 
BIOLOGICAL INTERACTIONS 
• Invasive plants and animals: Invasive plant species such as glossy buckthorn (Rhamnus frangula) may impact 

species composition. 
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EDUCATION 
• Social attitudes: There is a risk of loss on private land since many landowners do not value shrublands as habitat. 

Conservation Actions Needed [Threats addressed] 
LAND & WATER PROTECTION 
• Expand conservation easement programs [variety of threats] 
• Support and expand conservation purchase of high quality occurences [variety of threats] 

LAND, WATER & SPECIES MANAGEMENT 
• Manage to approximate natural disturbance regimes using prescribed fire and through the dispersal of drainage into 

lowland shrub systems to minimize the impact of flash flooding. [Altered fire regime; Altered hydrologic regimes] 
• Institute invasive species monitoring, prevention and control programs. [Invasive plants and animals] 
• Promote cultivation and pest control measures which are less chemical dependent. [Pesticides and herbicides] 
• Protect existing natural wetlands and restore degraded wetland systems. [Altered fire regime; Altered hydrologic 

regimes; Wetland modification; Incompatible natural resource management] 
• Consider wildife values, timber values, and natural landcover and conditions when selecting vegetative species 

composition as part of management of these areas [Incompatible natural resource management] 
• Support Landowner Incentive Programs to foster conservation on private land [variety of threats] 

LAW & POLICY 
• Work with municipalities to promote planning and zoning insuring adequate protection for lowland shrub systems. 

[Industrial, residential, and recreational development] 
EDUCATION & AWARENESS 
• Educate private landowners on the value of lowland shrubs to wildlife and people. [Social attitudes] 

Research and Survey Needs 
• An inventory needs to be conducted to determine the location, condition, and classification of remnants and of the 

opportunities for restoration. 
• Test the assumption that remnants are widely dispersed and becoming more fragmented resulting in a loss of 

species diversity. 
• A better understanding is needed of the management needs and appropriate management techniques to maintain 

and improve lowland shrub features. 
• A better understanding is needed of the temporal distribution of fire and its influence on lowland shrub. 
• A better understanding is needed of the history of lowland shrub sites. Many sites have been retained through cultural 

activities that foster maintenance of lowland shrub features. Old agricultural areas with installed tiling that is failing 
may account for many lowland shrub sites. 

• Techniques need to be developed using remote sensing and physical inventorying to create digital data sources for 
use in research and planning. 

• Determine the impacts of nutrient inflow on lowland shrub systems. Many of these systems are adjacent to 
agricultural land and tend to accumulate nutrients. 

• Identify sources of disturbance and their impacts. These were likely to involve hydrologic regimes and wind 
movement historically. 

• Determine the value of pasturing livestock for creating, maintaining, and degrading lowland shrub sites. Pasturing 
may prevent succession to more forested feature types or it may prevent the establishment of shrubs in lowland 
grasslands. 

• Identify the characteristics of lowland shrub systems that contribute to their value to wildlife and which species may 
be affected by changes in these characteristics. 

Monitoring 
• Identify and track the acreage and distribution of shrub communities in multiple successional stages. 
• Track hydrologic changes and their affects on lowland shrub.   
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Shrubland: Upland shrub 
Description 
Upland shrub areas have relatively dry soils and are dominated by woody shrub vegetation.  These areas are 
often spatially and temporally dynamic across the landscape since they are an intermediate successional stage 
between early successional herbaceous vegetation and forest. 

General Condition of Feature 
Much of the upland shrub in the Southern Lower Peninsula is considered to be in fair to good condition (~45%), 
and some areas are considered in excellent condition (~10%).  Most of the remaining areas are considered 
degraded (~40%). 

Associated Natural Communities 
N/A – No defined natural communities 

Associated Species of Greatest Conservation Need 
INSECTS 

a spur-throat grasshopper (Melanoplus eurycercus) 
Hebard's green-legged locust (Melanoplus viridipes) 
conehead grasshopper (Neoconocephalus retusus) 
American burying beetle (Nicrophorus americanus) 
northern hairstreak (Fixsenia favonius ontario) 
Henry's elfin (Callophrys henrici) 
three-staff underwing (Catocala amestris) 

REPTILES 
blue racer (Coluber constrictor foxii) 
eastern fox snake (Elaphe gloydi) 
black rat snake (Elaphe obsoleta obsoleta) 
eastern hognose snake (Heterodon platirhinos) 
copperbelly water snake (Nerodia erythrogaster 

neglecta) 
eastern massasauga (Sistrurus catenatus 

catenatus) 
Blanding's turtle (Emydoidea blandingii) 
wood turtle (Glyptemys insculpta) 
eastern box turtle (Terrapene carolina carolina) 

 
 

BIRDS 
Northern Bobwhite (Colinus virginianus) 
Cooper’s Hawk (Accipiter cooperii) 
American Woodcock (Scolopax minor) 
Black-billed Cuckoo (Coccyzus erythropthalmus) 
Long-eared Owl (Asio otus) 
Least Flycatcher (Empidonax minimus) 
Migrant Loggerhead Shrike (Lanius ludovicianus 

migrans) 
White-eyed Vireo (Vireo griseus) 
Brown Thrasher (Toxostoma rufum) 
Blue-winged Warbler (Vermivora pinus) 
Prairie Warbler (Dendroica discolor) 
Yellow-breasted Chat (Icteria virens) 
Eastern Towhee (Pipilo erythrophthalmus) 
Field Sparrow (Spizella pusilla) 

MAMMALS 
least shrew (Cryptotis parva) 
northern bat or northern myotis (Myotis 

septentrionalis) 
eastern pipistrelle (Pipistrellus subflavus) 
southern bog lemming (Synaptomys cooperi) 

Associated Threats 
MODIFICATION OF NATURAL PROCESSES 
• Grazing and mowing patterns 
• Altered fire regime: Lack of fire results in succession to forested landscape features. 

HABITAT CONVERSION 
• Industrial, residential and recreational development: Shrubby uplands are attractive to developers for conversion to 

other uses. 
• Incompatible natural resource management: Planting of trees in upland shrub areas may alter their value for wildlife. 

CONSUMPTIVE BIOLOGICAL RESOURCE USE 
• Forestry practices: The lack of a timber market for encroaching trees reduces the incentive to convert forested types 

to shrubland or maintain existing shrubland through tree removal. 
BIOLOGICAL INTERACTIONS 
• Invasive plants and animals: Invasive plant species such as autumn olive (Elaeagnus umbellata) and multiflora rose 

(Rosa multiflora) may impact community composition. 
EDUCATION 
• Social attitudes 

Conservation Actions Needed [Threats addressed] 
LAND, WATER & SPECIES MANAGEMENT 
• Manage to approximate natural disturbance regimes using managed grazing and mowing and prescribed fire. 

[Grazing and mowing patterns; Altered fire regime] 
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• Institute invasive species monitoring, prevention and control programs. [Invasive plants and animals] 
• Consider wildife values, timber values, and natural landcover and conditions when selecting vegetative species 

composition as part of management of these areas [Incompatible natural resource management] 
LAW & POLICY 
• Work with municipalities to promote planning and zoning insuring adequate protection for upland shrub systems or 

their conversion to features that have greater value to wildlife. [Industrial, residential, and recreational development] 
EDUCATION & AWARENESS 
• Educate private landowners on the value of upland shrubs to wildlife and people. [Social attitudes] 

ECONOMIC & OTHER INCENTIVES 
• Develop markets for harvest of forested woodlots to provide for early successional upland shrub areas. [Forestry 

practices] 

Research and Survey Needs 
• An inventory needs to be conducted to determine the location, condition, and classification of remnants and of the 

opportunities for restoration. 
• Test the assumption that remnants are widely dispersed and becoming more fragmented resulting in a loss of 

species diversity. 
• A better understanding is needed of the management needs and appropriate management techniques to maintain 

and improve upland shrub features. 
• A better understanding is needed of the temporal distribution of fire and its influence on upland shrub. 
• A better understanding is needed of the history of upland shrub sites. Many sites have been retained through cultural 

activities that foster maintenance of upland shrub features. 
• Techniques need to be developed using remote sensing and physical inventorying to create digital data sources for 

use in research and planning. 
• Determine the impacts of nutrient inflow on upland shrub systems. Many of these systems are adjacent to agricultural 

land and tend to accumulate nutrients. 
• Identify sources of disturbance and their impacts. 
• Determine the value of pasturing livestock for creating, maintaining, and degrading upland shrub sites. Pasturing may 

prevent succession to more forested feature types or it may prevent the establishment of shrubs in upland 
grasslands. 

• Identify the characteristics of upland shrub systems that contribute to their value to wildlife and which species may be 
affected by changes in these characteristics. 

• Identify invasive species that may degrade the value of upland shrub sites for wildlife. Develop techniques to control 
invasive species. Common invasive species include autumn olive (Elaeagnus umbellata) and glossy buckthorn 
(Rhamnus frangula). 

• Determine whether restoration to pre-settlement or pre-logging feature types is feasible. Many of these sites may 
have consisted of upland shrub communities for 100 years or more and may no longer be suitable for some historic 
cover types. 

• Determine whether regenerating northern forest carries similar value to wildlife as upland shrub. Are early 
successional stages a good surrogate for upland shrub communities? 

• Determine whether site characteristics exist that favor the establishment and retention of upland shrub communities 
over forested or grassland communities. 

Monitoring 
• Identify and track the acreage and distribution of shrub communities in multiple successional stages. 
• Track invasive species 
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Forest: Lowland hardwood 
Description 
Lowland hardwood areas have seasonally or permanently saturated soils and are dominated by moisture-tolerant 
hardwood trees such as silver maple (Acer saccharinum), red maple (Acer rubrum), green ash (Fraxinus 
pennsylvanica), black ash (Fraxinus nigra), American elm (Ulmus americana), yellow birch (Betula 
alleghaniensis), pin oak (Quercus palustris), swamp white oak (Quercus bicolor), and cottonwood (Populus 
deltoides).  These areas are often adjacent to open wetlands, lakes, rivers, or streams.  Natural disturbances in 
lowland hardwood forests include prolonged flooding, fluvial erosion or deposition, windthrow, and infrequent fire. 

General Condition of Feature 
Much of the lowland hardwood in the Southern Lower Peninsula is considered to be in fair to good condition 
(~65%).  Most of the remaining areas are considered degraded or very degraded (~30%).  Several of these 
natural communities are classified as rare or uncommon in the State. 

Associated Natural Communities 
Hardwood-Conifer Swamp 
Southern Floodplain Forest 
Southern Swamp 

Associated Species of Greatest Conservation Need 
INSECTS 

grey petaltail (Tachopteryx thoreyi) 
spatterdock darner (Aeshna mutata) 
arrowhead spiketail (Cordulegaster obliqua) 
ringed boghaunter (Williamsonia lintneri) 
a spur-throat grasshopper (Melanoplus eurycercus) 
Hebard's green-legged locust (Melanoplus viridipes) 
post-oak grasshopper (Dendrotettix quercus) 
woodland camel cricket (Ceuthophilus uhleri) 
American burying beetle (Nicrophorus americanus) 
black lordithon rove beetle (Lordithon niger) 
six-banded longhorn beetle (Dryobius sexnotatus) 
northern hairstreak (Fixsenia favonius ontario) 
barrens buckmoth (Hemileuca maia) 
corylus dagger moth (Acronicta falcula) 
gold moth (Basilodes pepita) 
quiet underwing (Catocala dulciola) 
magdalen underwing (Catocala illecta) 
regal fern borer (Papaipema speciosissima) 
Riley’s lappet moth (Heteropacha rileyana) 
small heterocampa (Heterocampa subrotata) 

AMPHIBIANS 
blue-spotted salamander (Ambystoma laterale) 
spotted salamander (Ambystoma maculatum) 
marbled salamander (Ambystoma opacum) 
smallmouth salamander (Ambystoma texanum) 
eastern tiger salamander (Ambystoma tigrinum 

tigrinum) 
four-toed salamander (Hemidactylium scutatum) 
Fowler's toad (Bufo fowleri) 
western chorus frog (Pseudacris triseriata triseriata) 

REPTILES 
Kirtland's snake (Clonophis kirtlandii) 
northern ringneck snake (Diadophis punctatus 

edwardsii) 
eastern fox snake (Elaphe gloydi) 
black rat snake (Elaphe obsoleta obsoleta) 
eastern hognose snake (Heterodon platirhinos) 
smooth green snake (Liochlorophis vernalis) 
copperbelly water snake (Nerodia erythrogaster 

neglecta) 

REPTILES cont. 
queen snake (Regina septemvittata) 
eastern massasauga (Sistrurus catenatus 

catenatus) 
spotted turtle (Clemmys guttata) 
wood turtle (Glyptemys insculpta) 
eastern box turtle (Terrapene carolina carolina) 

BIRDS 
Great Blue Heron (Ardea herodias) 
Green Heron (Butorides virescens) 
Bald Eagle (Haliaeetus leucocephalus) 
Northern Goshawk (Accipiter gentilis) 
Red-shouldered Hawk (Buteo lineatus) 
American Woodcock (Scolopax minor) 
Yellow-billed Cuckoo (Coccyzus americanus) 
Red-headed Woodpecker (Melanerpes 

erythrocephalus) 
Northern Flicker (Colaptes auratus) 
Acadian Flycatcher (Empidonax virescens) 
Northern Shrike (Lanius excubitor) 
Wood Thrush (Hylocichla mustelina) 
Golden-winged Warbler (Vermivora chrysoptera) 
Northern Parula (Parula americana) 
Black-throated Blue Warbler (Dendroica 

caerulescens) 
Yellow-throated Warbler (Dendroica dominica) 
Cerulean Warbler (Dendroica cerulea) 
Prothonotary Warbler (Protonotaria citrea) 
Louisiana Waterthrush (Seiurus motacilla) 
Kentucky Warbler (Oporornis formosus) 
Hooded Warbler (Wilsonia citrina) 
Canada Warbler (Wilsonia canadensis) 

MAMMALS 
silver-haired bat (Lasionycteris noctivagans) 
red bat (Lasiurus borealis) 
hoary bat (Lasiurus cinereus) 
northern bat or northern myotis (Myotis 

septentrionalis) 
Indiana bat or Indiana myotis (Myotis sodalis) 
evening bat (Nycticeius humeralis) 
eastern pipistrelle (Pipistrellus subflavus) 
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MAMMALS cont. 
least weasel (Mustela nivalis) 

woodland vole (Microtus pinetorum) 
southern bog lemming (Synaptomys cooperi) 
 

Associated Threats 
LAND & WATER PROTECTION 
• Expand conservation easement programs [variety of threats] 
• Support and expand conservation purchase of high quality occurences [variety of threats] 

MODIFICATION OF NATURAL PROCESSES 
• Grazing and mowing patterns: Pasturing of livestock in lowland systems may degrade them. 
• Altered hydrologic regimes: Drainage pattern changes may affect lowland hardwoods and alter the frequency, timing, 

or extent of flooding. 
• Fragmentation 

HABITAT CONVERSION 
• Industrial, residential, and recreational development 
• Conversion to agriculture 
• Dams 
• Dredging and channelization: Channelization is performed to reduce the water content of surrounding soils and 

amount of standing water. 
POLLUTION 
• Pesticides and herbicides: Fertilizer use on surrounding uplands increases nutrient loading. 

BIOLOGICAL INTERACTIONS 
• Invasive plants and animals: Invasive insects such as the Emerald Ash Borer (Agrilus planipennis) may alter species 

composition. 
• Disease, pathogens, and parasites: Diseases like Dutch elm disease may alter species composition. 
• Other biological interactions: White-tailed deer (Odocoileus virginianus) browse may hinder regeneration. Beavers 

(Castor canadensis) may directly impact water levels and flooding events. 
EDUCATION 
• Social attitudes 

Conservation Actions Needed [Threats addressed] 
LAND, WATER & SPECIES MANAGEMENT 
• Manage to approximate natural disturbance regimes through the dispersal of drainage into lowland hardwood 

systems to minimize the impact of flash flooding. [Altered hydrologic regimes; Dams; Dredging and channelization; 
Other biological interactions] 

• Institute invasive species monitoring, prevention and control programs. [Invasive plants and animals] 
• Implement disease monitoring and control programs. [Disease, pathogens, and parasites] 
• Promote cultivation and pest control measures which are less chemical dependent. [Pesticides and herbicides] 
• Protect existing natural wetlands and restore degraded wetland systems and correct drainage problems resulting 

from channelization. [Altered hydrologic regimes; Fragmentation; Dredging and channelization] 
• Remove dams or reduce water levels behind dams where increased water depth results in die-off of woody 

vegetation. Monitor beaver dams to determine whether they need to be managed. [Altered hydrologic regimes; Dams; 
Other biological interactions] 

• Manage white-tailed deer densities to allow for regeneration. [Other biological interactions] 
• Promote the closure of non-essential resource management roads and seek other road closure opportunities that do 

not conflict with other appropriate uses. [Fragmentation] 
• Support Landowner Incentive Programs to foster conservation on private land [variety of threats] 

LAW & POLICY 
• Work with municipalities to promote planning and zoning insuring adequate protection for lowland hardwood systems. 

[Industrial, residential, and recreational development; Conversion to agriculture; Fragmentation] 
EDUCATION & AWARENESS 
• Educate private landowners on the value of lowland hardwoods to wildlife and people. [Social attitudes] 
• Promote the use of existing best management practices to minimize the impacts of grazing and farming in lowland 

areas. [Grazing and mowing patterns; Pesticides and herbicides; Dredging and channelization] 

Research and Survey Needs 
• An inventory needs to be conducted to determine the location, condition, and classification of remnants and of the 

opportunities for restoration. 
• Test the assumption that remnants are widely dispersed and becoming more fragmented resulting in a loss of 

species diversity. 
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• A better understanding is needed of the management needs and appropriate management techniques to maintain 
and improve lowland hardwood features. 

• A better understanding is needed of the temporal and spatial distribution of disturbance and its influence. What 
factors provide disturbance within lowland hardwood communities? Historically, hydrology probably provided many 
disturbance events. 

• Identify the characteristics of lowland hardwood systems that contribute to their value to wildlife and which species 
may be affected by changes in these characteristics. 

• Identify invasive species that may degrade the value of lowland hardwood sites for wildlife. Develop techniques to 
control invasive species. Common invasive species include emerald ash borer (Agrilus planipennis), autumn olive 
(Elaeagnus umbellata) and glossy buckthorn (Rhamnus frangula). 

• Evaluate whether lowland hardwood communities act as corridors. These systems are common along rivers and may 
provide a linear forested feature on the landscape. Are these riparian systems sinks to some species? 

• Determine whether site characteristics exist which favor the establishment and retention of lowland hardwood 
communities over shrub or grassland communities. 

• Document the historic and current range of variation between lowland hardwood sites. This includes variables such 
as species composition, age or size class, and stand size. 

• Develop a classification system for lowland forest types (based on characteristics such as soil nutrients, moisture 
regimes, and successional pathways) similar to John Kotar’s classification of upland forest types. 

Monitoring 
• Track woody species composition and diversity, with attention to structure and age class. 
• Track the presence and abundance of invasive species. 
• Track acreage and distribution of lowland hardwoods. 
• Track hydrology patterns and water quality. 
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Forest: Mesic hardwood 
Description 
Mesic hardwood forests have moist soils and are generally dominated by American beech (Fagus grandifolia), 
sugar maple (Acer saccharum), red oak (Quercus rubra), and basswood (Tilia americana).  High soil moisture in 
mesic forests is often maintained by high canopy cover and a dense leaf litter.  Mesic forests also commonly 
occur in transitional areas between dry upland areas and wet lowland areas.  Mature mesic forests are 
characterized by shade-tolerant species, especially sugar maple and American beech.  The natural disturbance 
regime is characterized by gap phase dynamics: frequent, small windthrow gaps allow for the regeneration of 
shade-tolerant canopy dominants. These areas are characterized by a rich diversity of spring wildflowers and 
relatively high numbers of berry-producing herb and shrub species. 

General Condition of Feature 
Much of the mesic hardwood in the Southern Lower Peninsula is considered to be in fair or good condition 
(~55%).  Most of the remaining areas are considered degraded.  Mesic hardwoods include natural communities 
that are classified as rare or uncommon in the State. 

Associated Natural Communities 
Dry-mesic Southern Forest 
Mesic Northern Forest 
Mesic Southern Forest 

Associated Species of Greatest Conservation Need 
INSECTS 

ringed boghaunter (Williamsonia lintneri) 
post-oak grasshopper (Dendrotettix quercus) 
woodland camel cricket (Ceuthophilus uhleri) 
American burying beetle (Nicrophorus americanus) 
black lordithon rove beetle (Lordithon niger) 
pipevine swallowtail (Battus philenor) 
corylus dagger moth (Acronicta falcula) 
quiet underwing (Catocala dulciola) 
golden borer (Papaipema cerina) 

AMPHIBIANS 
blue-spotted salamander (Ambystoma laterale) 
spotted salamander (Ambystoma maculatum) 
marbled salamander (Ambystoma opacum) 
smallmouth salamander (Ambystoma texanum) 
eastern tiger salamander (Ambystoma tigrinum 

tigrinum) 
four-toed salamander (Hemidactylium scutatum) 

REPTILES 
northern ringneck snake (Diadophis punctatus 

edwardsii) 
eastern fox snake (Elaphe gloydi) 
black rat snake (Elaphe obsoleta obsoleta) 
eastern hognose snake (Heterodon platirhinos) 
smooth green snake (Liochlorophis vernalis) 
copperbelly water snake (Nerodia erythrogaster 

neglecta) 
eastern massasauga (Sistrurus catenatus 

catenatus) 
wood turtle (Glyptemys insculpta) 
eastern box turtle (Terrapene carolina carolina) 

BIRDS 
Northern Bobwhite (Colinus virginianus) 
Bald Eagle (Haliaeetus leucocephalus) 

BIRDS cont. 
Cooper’s Hawk (Accipiter cooperii) 
Northern Goshawk (Accipiter gentilis) 
Red-shouldered Hawk (Buteo lineatus) 
American Woodcock (Scolopax minor) 
Yellow-billed Cuckoo (Coccyzus americanus) 
Chuck-will’s-widow (Caprimulgus carolinensis) 
Red-headed Woodpecker (Melanerpes 

erythrocephalus) 
Northern Flicker (Colaptes auratus) 
Acadian Flycatcher (Empidonax virescens) 
Least Flycatcher (Empidonax minimus) 
Migrant Loggerhead Shrike (Lanius ludovicianus 

migrans) 
Wood Thrush (Hylocichla mustelina) 
Golden-winged Warbler (Vermivora chrysoptera) 
Black-throated Blue Warbler (Dendroica 

caerulescens) 
Blackburnian Warbler (Dendroica fusca) 
Cerulean Warbler (Dendroica cerulea) 
Connecticut Warbler (Oporornis agilis) 
Hooded Warbler (Wilsonia citrina) 
Canada Warbler (Wilsonia canadensis) 

MAMMALS 
red bat (Lasiurus borealis) 
hoary bat (Lasiurus cinereus) 
northern bat or northern myotis (Myotis 

septentrionalis) 
Indiana bat or Indiana myotis (Myotis sodalis) 
eastern pipistrelle (Pipistrellus subflavus) 
least weasel (Mustela nivalis) 
woodland vole (Microtus pinetorum) 
southern bog lemming (Synaptomys cooperi) 

Associated Threats 
MODIFICATION OF NATURAL PROCESSES 
• Climate change 
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• Fragmentation: Fragmentation results from conversion to agricultural land or urban/suburban development. 
HABITAT CONVERSION 
• Industrial, residential, and recreational development 
• Conversion to agriculture 
• Incompatible natural resource management: Management goals on some sites may favor aspen (Populus spp.) over 

late successional mesic hardwood. 
CONSUMPTIVE BIOLOGICAL RESOURCE USE 
• Forestry practices: Inappropriate forestry practices may lead to vertical simplification. 

BIOLOGICAL INTERACTIONS 
• Invasive plants and animals: Invasive plants such as garlic mustard (Alliaria petiolata) may alter species composition. 
• Disease, pathogens and parasites: Beech bark disease and other diseases may alter species composition. 
• Other biological interactions: White-tailed deer (Odocoileus virginianus) browse may hinder regeneration, especially 

of oaks. 
OTHER 
• Historic status/current abundance: Very little mesic hardwood remains in the Southern Lower Peninsula. That which 

exists consists of small woodlots. Most of the existing beech-maple forest in the Southern Lower Peninsula is not on 
traditional sites. 

Conservation Actions Needed [Threats addressed] 
LAND & WATER PROTECTION 
• Expand conservation easement programs [variety of threats] 
• Acquire mesic hardwood remnants, either by State or Federal agencies or private land conservancies, to prevent 

their destruction. [Industrial, residential, and recreational development; Conversion to agriculture; Fragmentation; 
Incompatible natural resource management; Historic status/current abundance] 

LAND, WATER & SPECIES MANAGEMENT 
• Manage suitable sites under other landscape features for the restoration of mesic hardwood stands. Develop 

alternate management goals and prescriptions for sites that currently support mesic hardwood but are unsuitable. 
[Incompatible natural resource management; Other biological interactions] 

• Support Landowner Incentive Programs to foster conservation on private land [variety of threats] 
• Assess management goals to ensure that they provide for a diversity of communities across the landscape. 

[Fragmentation; Incompatible natural resource management; Other biological interactions] 
• Institute invasive species monitoring, prevention and control programs. [Invasive plants and animals] 
• Implement disease monitoring and control programs. [Disease, pathogens, and parasites] 
• Manage white-tailed deer densities to allow for regeneration. [Other biological interactions] 
• Consider wildife values, timber values, and natural landcover and conditions when selecting vegetative species 

composition as part of management of these areas [Incompatible natural resource management] 
• Work with municipalities to promote planning and zoning insuring adequate protection for mesic hardwood systems. 

[Conversion to agriculture; Industrial, residential, and recreational development; Fragmentation; Historic 
status/current abundance] 

• Develop timber best management practices to address wildlife needs including vegetation species composition and 
vertical stratification. [Forestry practices] 

• Manage for representation of all successional stages. [Incompatible natural resource management; Forestry 
practices] 

• Promote the closure of non-essential resource management roads and seek other road closure opportunities that do 
not conflict with other appropriate uses. [Fragmentation] 

• Where large diameter tree snags and coarse woody debris are occasional or rare, seek to increase their volume. 
[Forestry practices] 

Research and Survey Needs 
• An inventory needs to be conducted to determine the location, condition, and classification of mesic hardwoods and 

of the opportunities for restoration. 
• Test the assumption that remnants are widely dispersed and becoming more fragmented resulting in a loss of 

species diversity. 
• A better understanding is needed of the management needs and appropriate management techniques to maintain 

and improve mesic hardwood features. 
• A better understanding is needed of the temporal and spatial distribution of disturbance and its influence. What 

factors provide disturbance within mesic hardwood communities? 
• Identify the characteristics of mesic hardwood systems that contribute to their value to wildlife and which species may 

be affected by changes in these characteristics. 
• Identify invasive species and diseases that may degrade the value of mesic hardwood sites for wildlife. Develop 

techniques to control invasive species. Develop treatments for diseases that threaten mesic hardwoods. Common 
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invasive species and diseases include emerald ash borer (Agrilus planipennis), oak wilt, ash decline, and beech bark 
disease. 

• Evaluate whether mesic hardwood communities act as corridors. These systems are common along river floodplains 
and may provide a linear forested feature on the landscape. Are these riparian systems sinks to some species? 

• Document the historic and current range of variation between mesic hardwood sites. This includes variables such as 
species composition, age or size class, and stand size. 

Monitoring 
• Track woody species composition and diversity, with attention to structure and age class. 
• Track the presence and abundance of invasive species. 
• Track acreage and distribution of lowland hardwoods. 
• Track hydrology patterns and water quality. 
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Forest: Dry hardwood 
Description 
Dry hardwood forests have dry soils and are generally dominated by such trees as white oak (Quercus alba), 
black oak (Quercus velutina), northern pin oak (Quercus ellipsoidalis), black cherry (Prunus serotina), bigtooth 
aspen (Populus grandidentata), and quaking aspen (Populus tremuloides).  Dry hardwood forests generally have 
relatively open canopies that allow for the regeneration of shade-intolerant species, especially oaks.  Fire is an 
important natural disturbance in many dry hardwood forests, where the frequency and magnitude of fires play a 
major role in determining species composition, successional stage, forest structural characteristics, and 
configuration.  Dry forest openings are also created by high winds or disease (e.g., oak wilt).  These gaps are 
often colonized by less vigorous species such as aspen (aspen also colonize disturbed dry conifer gaps).  Dry 
hardwood forests have a high diversity of shrub and woody vine species.  These shrub species are represented in 
early successional stages as well as within the understory of more advanced stages.  With fire suppression, many 
dry hardwood forests are colonized by shade-tolerant maples and thus succeed to mesic forests. 

General Condition of Feature 
About half of the dry hardwood in the Southern Lower Peninsula is considered to be in fair to good condition.  
Most of the remaining areas are considered degraded or very degraded (~45%).  Much of this habitat is being lost 
to development and forest succession.  Some of these natural communities are classified as rare or uncommon in 
the State. 

Associated Natural Communities 
Dry Southern Forest 
Dry-mesic Southern Forest 

Associated Species of Greatest Conservation Need 
INSECTS 

post-oak grasshopper (Dendrotettix quercus) 
woodland camel cricket (Ceuthophilus uhleri) 
woodland meadow katydid (Conocephalus 

nemoralis) 
conehead grasshopper (Neoconocephalus retusus) 
American burying beetle (Nicrophorus americanus) 
black lordithon rove beetle (Lordithon niger) 
northern hairstreak (Fixsenia favonius ontario) 
Karner blue (Lycaeides melissa samuelis) 
Henry's elfin (Callophrys henrici) 
frosted elfin (Callophrys irus) 
gorgone checkerspot (Chlosyne gorgone carlota) 
barrens buckmoth (Hemileuca maia) 
Sprague's pygarctia (Pygarctia spraguei) 
three-staff underwing (Catocala amestris) 
quiet underwing (Catocala dulciola) 
Robinson's underwing (Catocala robinsoni) 

AMPHIBIANS 
blue-spotted salamander (Ambystoma laterale) 
marbled salamander (Ambystoma opacum) 
smallmouth salamander (Ambystoma texanum) 

REPTILES 
black rat snake (Elaphe obsoleta obsoleta) 
eastern hognose snake (Heterodon platirhinos) 
smooth green snake (Liochlorophis vernalis) 
copperbelly water snake (Nerodia erythrogaster 

neglecta) 
eastern massasauga (Sistrurus catenatus 

catenatus) 

REPTILES cont. 
eastern box turtle (Terrapene carolina carolina) 

BIRDS 
Bald Eagle (Haliaeetus leucocephalus) 
Cooper’s Hawk (Accipiter cooperii) 
Northern Goshawk (Accipiter gentilis) 
Red-shouldered Hawk (Buteo lineatus) 
Chuck-will’s-widow (Caprimulgus carolinensis) 
Whip-poor-will (Caprimulgus vociferus) 
Red-headed Woodpecker (Melanerpes 

erythrocephalus) 
Northern Flicker (Colaptes auratus) 
Acadian Flycatcher (Empidonax virescens) 
Least Flycatcher (Empidonax minimus) 
Wood Thrush (Hylocichla mustelina) 
Brown Thrasher (Toxostoma rufum) 
Cerulean Warbler (Dendroica cerulea) 
Worm-eating Warbler (Helmitheros vermivorus) 
Connecticut Warbler (Oporornis agilis) 
Eastern Towhee (Pipilo erythrophthalmus) 

MAMMALS 
red bat (Lasiurus borealis) 
hoary bat (Lasiurus cinereus) 
northern bat or northern myotis (Myotis 

septentrionalis) 
Indiana bat or Indiana myotis (Myotis sodalis) 
eastern pipistrelle (Pipistrellus subflavus) 
least weasel (Mustela nivalis) 
woodland vole (Microtus pinetorum) 
southern bog lemming (Synaptomys cooperi) 

Associated Threats 
MODIFICATION OF NATURAL PROCESSES 
• Grazing and mowing patterns 
• Altered fire regime: Lack of fire may lead to vertical simplification due to a dearth of natural regeneration. 
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• Fragmentation 
HABITAT CONVERSION 
• Industrial, residential, and recreational development: Forested stands are being developed to create wooded house 

lots. 
CONSUMPTIVE BIOLOGICAL RESOURCE USE 
• Forestry practices: Oak stands may convert to maple or beech after harvest due to the difficulty of regeneration of 

oak. Forest cultivation may lead to monoculture stands. 
• Incompatible natural resource management 

BIOLOGICAL INTERACTIONS 
• Invasive plants and animals: Invasive species like garlic mustard (Alliaria petiolata), gypsy moth (Lymantria dispar), 

and emerald ash borer (Agrilus planipennis) may alter species composition. 
• Disease, pathogens and parasites: Oak wilt, Dutch elm disease, and other diseases may alter species composition. 
• Other biological interactions: White-tailed deer (Odocoileus virginianus) browse may hinder regeneration, especially 

of oaks. 

Conservation Actions Needed [Threats addressed] 
LAND & WATER PROTECTION 
• Expand conservation easement programs [variety of threats] 
• Support and expand conservation purchase of high quality occurences [variety of threats] 

LAND, WATER & SPECIES MANAGEMENT 
• Manage to approximate natural disturbance regimes using managed grazing and mowing and prescribed fire. 

[Grazing and mowing patterns; Altered fire regime] 
• Assess management goals to ensure that they provide for a diversity of communities across the landscape. [Altered 

fire regime, Forestry practices, Incompatible natural resource management] 
• Institute invasive species monitoring, prevention and control programs. [Invasive plants and animals] 
• Implement disease monitoring and control programs. [Disease, pathogens, and parasites] 
• Manage white-tailed deer densities to allow for regeneration. [Other biological interactions] 
• Develop timber best management practices to address wildlife needs of dry hardwood systems, specifically issues of 

regeneration and cultivation after harvest. [Forestry practices] 
• Manage for representation of all successional stages. [Incompatible natural resource management; Forestry 

practices] 
• Promote the closure of non-essential resource management roads and seek other road closure opportunities that do 

not conflict with other appropriate uses. [Fragmentation] 
• Where large diameter tree snags and coarse woody debris are occasional or rare, seek to increase their volume. 

[Forestry practices] 
• Support Landowner Incentive Programs to foster conservation on private land [variety of threats] 

LAW & POLICY 
• Work with municipalities to promote planning and zoning insuring adequate protection for dry hardwood systems. 

[Fragmentation; Industrial, residential, and recreational development] 

Research and Survey Needs 
• An inventory needs to be conducted to determine the location, condition, and classification of dry hardwoods and of 

the opportunities for restoration. 
• Test the assumption that remnants are widely dispersed and becoming more fragmented resulting in a loss of 

species diversity. 
• A better understanding is needed of the management needs and appropriate management techniques to maintain 

and improve dry hardwood features. 
• A better understanding is needed of the temporal and spatial distribution of disturbance and its influence. What 

factors provide disturbance within dry hardwood communities? 
• Identify the characteristics of dry hardwood systems that contribute to their value to wildlife and which species may be 

affected by changes in these characteristics. 
• Identify invasive species and diseases that may degrade the value of dry hardwood sites for wildlife. Develop 

techniques to control invasive species. Develop treatments for diseases that threaten dry hardwoods. Common 
invasive species and diseases include emerald ash borer (Agrilus planipennis), oak wilt, and beech bark disease. 

• Document the historic and current range of variation between dry hardwood sites. This includes variables such as 
species composition, age or size class, and stand size. 

• Evaluate the influence of mast in dry hardwoods on wildlife population size and health. Can high or low mast crops 
have a significant impact on species abundance? Are there regional differences either in mast crops or the wildlife 
response to changes in the mast crop? 
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Monitoring 
• Track woody species composition and diversity, with attention to structure and age class. 
• Track the presence and abundance of invasive species. 
• Track acreage and distribution of dry hardwoods. 
• Track mast production and oak regeneration. 
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Forest: Lowland conifer 
Description 
Lowland conifer forests have seasonally or permanently saturated soils and are dominated by moisture-tolerant 
conifers such as black spruce (Picea mariana), tamarack (Larix laricina), white cedar (Thuja occidentalis), balsam 
fir (Abies balsamea), and jack pine (Pinus banksiana).  These areas are often adjacent to open wetlands, lakes, 
rivers, or streams.  They are characterized by diverse microtopography and ground cover (especially in systems 
dominated by cedar or tamarack). Natural disturbances in lowland conifer forests include seasonal and beaver-
induced flooding, windthrow, and fire. 

General Condition of Feature 
Much of the lowland conifer in the Southern Lower Peninsula is considered degraded or very degraded (~65%).  
About 35% is considered to be in fair or good condition in the region.  Lowland conifer was an extremely rare 
feature historically in the Southern Lower Peninsula and much that was present was lost with land conversion in 
the late 1800s.  Some lowland conifer natural communities are classified as rare or uncommon in the State, and 
sometimes globally. 

Associated Natural Communities 
Hardwood-Conifer Swamp 
Poor Conifer Swamp 
Relict Conifer Swamp 

Rich Conifer Swamp 
Wooded Dune and Swale Complex 

Associated Species of Greatest Conservation Need 
INSECTS 

grey petaltail (Tachopteryx thoreyi) 
sedge darner (Aeshna juncea) 
ringed boghaunter (Williamsonia lintneri) 
tamarack tree cricket (Oecanthus laricis) 
pine tree cricket (Oecanthus pini) 
swamp metalmark (Calephelis mutica) 
Mitchell's satyr (Neonympha mitchellii mitchellii) 
golden borer (Papaipema cerina) 

AMPHIBIANS 
blue-spotted salamander (Ambystoma laterale) 
spotted salamander (Ambystoma maculatum) 
smallmouth salamander (Ambystoma texanum) 
eastern tiger salamander (Ambystoma tigrinum 

tigrinum) 
four-toed salamander (Hemidactylium 

scutatum) 
Fowler's toad (Bufo fowleri) 
western chorus frog (Pseudacris triseriata 

triseriata) 
REPTILES 

Kirtland's snake (Clonophis kirtlandii) 
northern ringneck snake (Diadophis punctatus 

edwardsii) 
black rat snake (Elaphe obsoleta obsoleta) 
eastern hognose snake (Heterodon platirhinos) 
smooth green snake (Liochlorophis vernalis) 
queen snake (Regina septemvittata) 

REPTILES cont. 
eastern massasauga (Sistrurus catenatus catenatus) 
spotted turtle (Clemmys guttata) 
eastern box turtle (Terrapene carolina carolina) 

BIRDS 
Osprey (Pandion haliaetus) 
Bald Eagle (Haliaeetus leucocephalus) 
Northern Goshawk (Accipiter gentilis) 
Red-shouldered Hawk (Buteo lineatus) 
American Woodcock (Scolopax minor) 
Long-eared Owl (Asio otus) 
Northern Flicker (Colaptes auratus) 
Northern Shrike (Lanius excubitor) 
Ruby-crowned Kinglet (Regulus calendula) 
Northern Parula (Parula americana) 
Blackburnian Warbler (Dendroica fusca) 
Connecticut Warbler (Oporornis agilis) 
Canada Warbler (Wilsonia canadensis) 
White-winged Crossbill (Loxia leucoptera) 
Evening Grosbeak (Coccothraustes vespertinus) 

MAMMALS 
silver-haired bat (Lasionycteris noctivagans) 
red bat (Lasiurus borealis) 
hoary bat (Lasiurus cinereus) 
northern bat or northern myotis (Myotis septentrionalis) 
woodland vole (Microtus pinetorum) 
southern bog lemming (Synaptomys cooperi) 

Associated Threats 
MODIFICATION OF NATURAL PROCESSES 
• Grazing and mowing patterns 
• Altered fire regime 
• Altered hydrologic regimes: Changes in the hydrologic regime may alter the incidence and magnitude of flooding 

events and influence species composition. 
• Fragmentation 
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HABITAT CONVERSION 
• Industrial, residential, and recreational development: Development for residential or recreational use, such as homes 

and golf courses, is common. 
BIOLOGICAL INTERACTIONS 
• Invasive plants and animals: Plants such as phragmites (Phragmites australis), reed canary grass (Phalaris 

arundinacea), purple loosestrife (Lythrum salicaria) and glossy buckthorn (Rhamnus frangula) may alter community 
composition. Emerald ash borer (Agrilus planipennis) may affect lowland conifers. 

• Disease, pathogens, and parasites 
• Other biological interactions: White-tailed deer (Odocoileus virginianus) browse may hinder regeneration. 

Conservation Actions Needed [Threats addressed] 
LAND & WATER PROTECTION 
• Expand conservation easement programs [variety of threats] 
• Support and expand conservation purchase of high quality occurences [variety of threats] 

LAND, WATER & SPECIES MANAGEMENT 
• Manage to approximate natural disturbance regimes using managed grazing and mowing, prescribed fire, and the 

restoration of natural water flow patterns. [Grazing and mowing patterns; Altered fire regime; Altered hydrologic 
regimes] 

• Institute invasive species monitoring, prevention and control programs. [Invasive plants and animals] 
• Implement disease monitoring and control programs. [Disease, pathogens, and parasites] 
• Manage white-tailed deer densities to allow for regeneration. [Other biological interactions] 
• Promote the closure of non-essential resource management roads and seek other road closure opportunities that do 

not conflict with other appropriate uses. [Fragmentation] 
• Avoid motorized trail construction in cedar swamps and hardwood-conifer swamps [Industrial, residential, and 

recreational development] 
• Support Landowner Incentive Programs to foster conservation on private land [variety of threats] 

LAW & POLICY 
• Work with municipalities to promote planning and zoning insuring adequate protection for lowland conifer systems. 

[Fragmentation; Industrial, residential, and recreational development] 

Research and Survey Needs 
• An inventory needs to be conducted to determine the location, condition, and classification of lowland conifers and of 

the opportunities for restoration. 
• Test the assumption that remnants are widely dispersed and becoming more fragmented resulting in a loss of 

species diversity. 
• A better understanding is needed of the management needs and appropriate management techniques to maintain 

and improve lowland conifer features. 
• A better understanding is needed of the temporal and spatial distribution of disturbance and its influence. What 

factors provide disturbance within lowland conifer communities? 
• Identify the characteristics of lowland conifer systems that contribute to their value to wildlife and which species may 

be affected by changes in these characteristics. 
• Identify invasive species and diseases that may degrade the value of lowland conifer sites for wildlife. Develop 

techniques to control invasive species. Develop treatments for diseases that threaten lowland conifers. 
• Document the historic and current range of variation between lowland conifer sites. This includes variables such as 

species composition, age or size class, and stand size. 
• Develop a classification system for lowland forest types (based on characteristics such as soil nutrients, moisture 

regimes, and successional pathways) similar to John Kotar’s classification of upland forest types. 
• Examine climate change in the Southern Lower Peninsula and determine its effect on lowland conifer community 

composition and abundance. 
• Develop techniques to aid cedar regeneration in lowland conifer systems. 

Monitoring 
• Track woody species composition and diversity, with attention to structure and age class. 
• Track the presence and abundance of invasive species. 
• Track acreage and distribution of lowland conifers. 
• Track hydrology patterns and water quality. 
• Track cedar regeneration. 
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Forest: Mesic conifer 
Description 
Mesic conifer forests have moist soils and are generally dominated by hemlock (Tsuga canadensis), balsam fir 
(Abies balsamea), or white pine (Pinus strobus).  High soil moisture in mesic forests is often maintained by high 
canopy cover and a dense leaf litter.  Mesic forests also commonly occur in transitional areas between dryer 
upland areas and wet lowland areas.  Mature mesic conifer forests are characterized by shade-tolerant species, 
especially hemlock, but also sugar maple and American beech.  Natural disturbances in mesic conifer forests 
include windthrow and fire.  These forests generally have a relatively low density of herbaceous vegetation due to 
high canopy cover, low light infiltration, and nutrient poor needle litter. However, when mesic hardwoods are 
prevalent in the canopy, these systems can have very high spring wildflower densities.  The soil moisture, thick 
layers of humus, and down woody debris within these forests can lead to very favorable habitat for fungal species, 
lichens, and other epiphytic flora. 

General Condition of Feature 
Much of the mesic conifer in the Southern Lower Peninsula is considered degraded or very degraded (~55%).  
Much of the remaining areas are considered to be in good condition (~35%).  Mesic conifer was historically rare in 
the Southern Lower Peninsula.  Mesic conifer natural communities are each classified as rare or uncommon in 
Michigan. 

Associated Natural Communities 
Dry-mesic Northern Forest 
Mesic Northern Forest 
Wooded Dune and Swale Complex 

Associated Species of Greatest Conservation Need 
INSECTS 

ringed boghaunter (Williamsonia lintneri) 
pine katydid (Scudderia fasciata) 
pine tree cricket (Oecanthus pini) 
six-banded longhorn beetle (Dryobius sexnotatus) 

AMPHIBIANS 
blue-spotted salamander (Ambystoma laterale) 
spotted salamander (Ambystoma maculatum) 
eastern tiger salamander (Ambystoma tigrinum 

tigrinum) 
four-toed salamander (Hemidactylium scutatum) 

REPTILES 
northern ringneck snake (Diadophis punctatus 

edwardsii) 
black rat snake (Elaphe obsoleta obsoleta) 
eastern hognose snake (Heterodon platirhinos) 
smooth green snake (Liochlorophis vernalis) 
eastern massasauga (Sistrurus catenatus 

catenatus) 
eastern box turtle (Terrapene carolina carolina) 
 

BIRDS 
Northern Bobwhite (Colinus virginianus) 
Bald Eagle (Haliaeetus leucocephalus) 
Cooper’s Hawk (Accipiter cooperii) 
Northern Goshawk (Accipiter gentilis) 
Red-shouldered Hawk (Buteo lineatus) 
Black-billed Cuckoo (Coccyzus erythropthalmus) 
Long-eared Owl (Asio otus) 
Common Nighthawk (Chordeiles minor) 
Northern Flicker (Colaptes auratus) 
Least Flycatcher (Empidonax minimus) 
Blackburnian Warbler (Dendroica fusca) 
Connecticut Warbler (Oporornis agilis) 
Canada Warbler (Wilsonia canadensis) 
White-winged Crossbill (Loxia leucoptera) 

MAMMALS 
red bat (Lasiurus borealis) 
hoary bat (Lasiurus cinereus) 
evening bat (Nycticeius humeralis) 
woodland vole (Microtus pinetorum) 
southern bog lemming (Synaptomys cooperi) 

Associated Threats 
MODIFICATION OF NATURAL PROCESSES 
• Fragmentation 

HABITAT CONVERSION 
• Industrial, residential, and recreational development 
• Conversion to agriculture 
• Incompatible natural resource management 

BIOLOGICAL INTERACTIONS 
• Invasive plants and animals 
• Disease, pathogens and parasites: Hemlock wooly adelgid (Adelges tsugae) may impact mesic conifers. 
• Other biological interactions: White-tailed deer (Odocoileus virginianus) browse may hinder regeneration. 
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OTHER 
• Historic status/current abundance: Most mesic conifer in the Southern Lower Peninsula is remnant and is less 

common than historically which makes it highly vulnerable to incursion from surrounding forest types. 

Conservation Actions Needed [Threats addressed] 
LAND & WATER PROTECTION 
• Acquire mesic conifer remnants, either by State or Federal agencies or private land conservancies, to prevent their 

destruction. [Fragmentation; Industrial, residential, and recreational development; Conversion to agriculture; Other 
biological interactions; Historic status/current abundance] 

LAND, WATER & SPECIES MANAGEMENT 
• Assess management goals to ensure that they provide for a diversity of communities across the landscape. 

[Fragmentation; Incompatible natural resource management] 
• Institute invasive species monitoring, prevention and control programs. [Invasive plants and animals] 
• Implement disease monitoring and control programs. [Disease, pathogens, and parasites] 
• Manage white-tailed deer densities to allow for regeneration. [Other biological interactions] 
• Consider wildife values, timber values, and natural landcover and conditions when selecting vegetative species 

composition as part of management of these areas [Incompatible natural resource management] 
• Manage for representation of all successional stages. [Incompatible natural resource management] 
• Promote the closure of non-essential resource management roads and seek other road closure opportunities that do 

not conflict with other appropriate uses. [Fragmentation] 
• Where large diameter tree snags and coarse woody debris are occasional or rare, seek to increase their volume. 

[Incompatible natural resource management] 
• Support Landowner Incentive Programs to foster conservation on private land [variety of threats] 

LAW & POLICY 
• Work with municipalities to promote planning and zoning insuring adequate protection for mesic conifer systems. 

[Fragmentation; Conversion to agriculture] 

Research and Survey Needs 
• An inventory needs to be conducted to determine the location, condition, and classification of mesic conifers and of 

the opportunities for restoration. 
• Test the assumption that remnants are widely dispersed and becoming more fragmented resulting in a loss of 

species diversity. 
• A better understanding is needed of the management needs and appropriate management techniques to maintain 

and improve mesic conifer features. 
• A better understanding is needed of the temporal and spatial distribution of disturbance and its influence. What 

factors provide disturbance within mesic conifer communities? 
• Identify the characteristics of mesic conifer systems that contribute to their value to wildlife and which species may be 

affected by changes in these characteristics. 
• Identify invasive species and diseases that may degrade the value of mesic conifer sites for wildlife. Develop 

techniques to control invasive species. Develop treatments for diseases that threaten mesic conifers. 
• Document the historic and current range of variation between mesic conifer sites. This includes variables such as 

species composition, age or size class, and stand size. 
• Assess the potential effects of climate change on mesic conifer community composition and abundance. 
• Develop techniques to aid hemlock regeneration in mesic conifer systems. 
• Determine whether differences exist in value to wildlife of natural stands and forest plantations. Quantify the structural 

differences between these communities. 

Monitoring 
• Track woody species composition and diversity, with attention to structure and age class. 
• Track the presence and abundance of invasive species. 
• Track acreage and distribution of lowland conifers. 
• Track hydrology patterns and water quality. 
• Track cedar regeneration. 
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Forest: Dry conifer 
Description 
Dry conifer forests have dry soils and are generally dominated by such trees as jack pine (Pinus banksiana), red 
pine (Pinus resinosa), and white pine (Pinus strobus).  Fire is an important natural disturbance in many dry conifer 
forests, where the frequency and magnitude of fires play a major role in determining species composition, 
successional stage, forest structural characteristics, and configuration.  Dry forest openings are also created by 
high winds or disease.  With fire suppression, some dry conifer forests are colonized by shade-tolerant maples or 
conifers (i.e., balsam fir, white spruce) and thus succeed to mesic forests. 

General Condition of Feature 
Dry conifer forests were never very common historically within the Southern Lower Peninsula.  Much of the dry 
conifer in the Southern Lower Peninsula is considered to be in fair or good condition (~55%).  Most of the 
remaining areas are considered degraded or very degraded (~40%).  Dry conifer natural communities are each 
classified as rare or uncommon in Michigan. 

Associated Natural Communities 
Dry-mesic Northern Forest 
Wooded Dune and Swale Complex 

Associated Species of Greatest Conservation Need 
INSECTS 

pine katydid (Scudderia fasciata) 
pine tree cricket (Oecanthus pini) 
gorgone checkerspot (Chlosyne gorgone carlota) 
yellow-banded day-sphinx (Proserpinus 

flavofasciata) 
AMPHIBIANS 

blue-spotted salamander (Ambystoma laterale) 
REPTILES 

black rat snake (Elaphe obsoleta obsoleta) 
eastern hognose snake (Heterodon platirhinos) 
smooth green snake (Liochlorophis vernalis) 
eastern massasauga (Sistrurus catenatus 

catenatus) 
eastern box turtle (Terrapene carolina carolina) 

BIRDS 
Green Heron (Butorides virescens) 
Bald Eagle (Haliaeetus leucocephalus) 
Cooper’s Hawk (Accipiter cooperii) 

BIRDS cont. 
Northern Goshawk (Accipiter gentilis) 
Black-billed Cuckoo (Coccyzus erythropthalmus) 
Common Nighthawk (Chordeiles minor) 
Whip-poor-will (Caprimulgus vociferus) 
Red-headed Woodpecker (Melanerpes 

erythrocephalus) 
Brown Thrasher (Toxostoma rufum) 
Blackburnian Warbler (Dendroica fusca) 
Prairie Warbler (Dendroica discolor) 
Connecticut Warbler (Oporornis agilis) 
Eastern Towhee (Pipilo erythrophthalmus) 
Red Crossbill (Loxia curvirostra) 
White-winged Crossbill (Loxia leucoptera) 

MAMMALS 
red bat (Lasiurus borealis) 
hoary bat (Lasiurus cinereus) 
woodland vole (Microtus pinetorum) 
southern bog lemming (Synaptomys cooperi) 

Associated Threats 
MODIFICATION OF NATURAL PROCESSES 
• Altered fire regime: Lack of fire may lead to vertical simplification. 
• Fragmentation 

HABITAT CONVERSION 
• Industrial, residential, and recreational development: Residential development in woodlots contributes to 

fragmentation and loss. 
• Incompatible natural resource management: Some burn bosses remove pines to reduce risks prior to prescribed 

burns. 
BIOLOGICAL INTERACTIONS 
• Invasive plants and animals 
• Disease, pathogens and parasites: The effects of disease and insect infestation (e.g., jack pine budworm 

(Choristoneura pinus)) are exacerbated in older stands. 
• Other biological interactions: White-tailed deer (Odocoileus virginianus) browse may hinder regeneration; white 

spruce is the only seedling in dry conifer that will survive white-tailed deer (Odocoileus virginianus) browse. 

Conservation Actions Needed [Threats addressed] 
LAND & WATER PROTECTION 
• Expand conservation easement programs [variety of threats] 
• Support and expand conservation purchase of high quality occurences [variety of threats] 



MICHIGAN’S WILDLIFE ACTION PLAN 
TERRESTRIAL SYSTEMS: SOUTHERN LOWER PENINSULA 

REVISED:  29 November 2006  SLP-61 of 142 

LAND, WATER & SPECIES MANAGEMENT 
• Manage to approximate natural disturbance regimes using prescribed fire. [Altered fire regime; Incompatible natural 

resource management] 
• Institute invasive species monitoring, prevention and control programs. [Invasive plants and animals] 
• Implement disease monitoring and control programs. [Disease, pathogens, and parasites] 
• Manage white-tailed deer densities to allow for regeneration. [Other biological interactions] 
• Consider wildife values, timber values, and natural landcover and conditions when selecting vegetative species 

composition as part of management of these areas [Incompatible natural resource management] 
• Manage for representation of all successional stages. [Incompatible natural resource management] 
• Promote the closure of non-essential resource management roads and seek other road closure opportunities that do 

not conflict with other appropriate uses. [Fragmentation] 
• Where large diameter tree snags and coarse woody debris are occasional or rare, seek to increase their volume. 

[Incompatible natural resource management] 
• Support Landowner Incentive Programs to foster conservation on private land [variety of threats] 

LAW & POLICY 
• Work with municipalities to promote planning and zoning insuring adequate protection for dry conifer systems. 

[Industrial, residential, and recreational development; Fragmentation] 
EDUCATION & AWARENESS 
• Provide additional training to land managers on the use of prescribed fire. [Altered fire regime; Incompatible natural 

resource management] 

Research and Survey Needs 
• An inventory needs to be conducted to determine the location, condition, and classification of dry conifers and of the 

opportunities for restoration. 
• Test the assumption that remnants are widely dispersed and becoming more fragmented resulting in a loss of 

species diversity. 
• A better understanding is needed of the management needs and appropriate management techniques to maintain 

and improve dry conifer features. 
• A better understanding is needed of the temporal and spatial distribution of disturbance and its influence. What 

factors provide disturbance within dry conifer communities? 
• Identify the characteristics of dry conifer systems that contribute to their value to wildlife and which species may be 

affected by changes in these characteristics. 
• Identify invasive species and diseases that may degrade the value of dry conifer sites for wildlife. Develop techniques 

to control invasive species. Develop treatments for diseases that threaten mesic conifers. 
• Document the historic and current range of variation between dry conifer sites. This includes variables such as 

species composition, age or size class, and stand size. 
• Assess the potential effects of climate change on dry conifer community composition and abundance. 
• Determine whether differences exist in the value to wildlife of natural stands, forest plantations, and barrens. Quantify 

the structural differences between these communities. 

Monitoring 
• Track woody species composition and diversity, with attention to structure and age class. 
• Track the presence and abundance of invasive species. 
• Track acreage and distribution of dry conifers. 
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Forest: Forest opening 
Description 
Forest openings are herbaceous or shrubby openings or patches in the forest canopy.  They are variable in size 
and can be created or maintained by tree fall, fire, tree disease, hydrological conditions, or soil conditions.  Forest 
openings can be “permanent” (e.g., a bog opening or rock outcrop) or they can be ephemeral (e.g., patch created 
by treefall or fire).  Forest openings, depending upon the type of opening and context, can act as “resource 
patches” for wildlife.  Forest openings can promote invasive species and some native species respond negatively 
to these openings. 

General Condition of Feature 
About 55% of the forest openings in the Southern Lower Peninsula are considered to be in fair to good condition.  
Much of the remaining areas are considered degraded (~30%).  While forest openings are very common in the 
region, quality openings within a healthy forest are fairly rare. 

Associated Natural Communities 
N/A – no native natural communities 

Associated Species of Greatest Conservation Need 
INSECTS 

grey petaltail (Tachopteryx thoreyi) 
a spur-throat grasshopper (Melanoplus eurycercus) 
Hebard's green-legged locust (Melanoplus viridipes) 
post-oak grasshopper (Dendrotettix quercus) 
persius duskywing (Erynnis persius persius) 
Dukes' skipper (Euphyes dukesi) 
Karner blue (Lycaeides melissa samuelis) 
Henry's elfin (Callophrys henrici) 
frosted elfin (Callophrys irus) 
swamp metalmark (Calephelis mutica) 
regal fritillary (Speyeria idalia) 
tawny crescent (Phyciodes batesii) 
Sprague's pygarctia (Pygarctia spraguei) 
three-staff underwing (Catocala amestris) 
Newman's brocade (Meropleon ambifusca) 

AMPHIBIANS 
smallmouth salamander (Ambystoma texanum) 
Fowler's toad (Bufo fowleri) 
pickerel frog (Rana palustris) 

REPTILES 
Kirtland's snake (Clonophis kirtlandii) 
blue racer (Coluber constrictor foxii) 
northern ringneck snake (Diadophis punctatus 

edwardsii) 
eastern fox snake (Elaphe gloydi) 
black rat snake (Elaphe obsoleta obsoleta) 
eastern hognose snake (Heterodon platirhinos) 
smooth green snake (Liochlorophis vernalis) 

REPTILES cont. 
copperbelly water snake (Nerodia erythrogaster 

neglecta) 
eastern massasauga (Sistrurus catenatus 

catenatus) 
spotted turtle (Clemmys guttata) 
Blanding's turtle (Emydoidea blandingii) 
wood turtle (Glyptemys insculpta) 
eastern box turtle (Terrapene carolina carolina) 

BIRDS 
Cooper’s Hawk (Accipiter cooperii) 
Northern Goshawk (Accipiter gentilis) 
American Woodcock (Scolopax minor) 
Long-eared Owl (Asio otus) 
Chuck-will’s-widow (Caprimulgus carolinensis) 
Whip-poor-will (Caprimulgus vociferus) 
Northern Flicker (Colaptes auratus) 
Blue-winged Warbler (Vermivora pinus) 
Golden-winged Warbler (Vermivora chrysoptera) 
Kentucky Warbler (Oporornis formosus) 
Connecticut Warbler (Oporornis agilis) 
Eastern Towhee (Pipilo erythrophthalmus) 

MAMMALS 
least shrew (Cryptotis parva) 
hoary bat (Lasiurus cinereus) 
northern bat or northern myotis (Myotis 

septentrionalis) 
evening bat (Nycticeius humeralis) 
southern bog lemming (Synaptomys cooperi) 

Associated Threats 
MODIFICATION OF NATURAL PROCESSES 
• Climate change 
• Altered fire regime: A lack of fire leads to succession to forested features within forest openings. 
• Altered hydrologic regime 

HABITAT CONVERSION 
• Incompatible natural resource management: Management for younger forests reduces the likelihood of opening 

creation through windthrow and other natural dynamics. 
CONSUMPTIVE BIOLOGICAL RESOURCE USE 
• Forestry practices: Legal injunctions against logging on public land reduce opportunities for artificial creation of 

openings and lead to succession, which fills in existing openings. Clear-cutting eliminates the potential for creation of 
isolated openings within a forested matrix. 
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BIOLOGICAL INTERACTIONS 
• Invasive plants and animals: Invasive shrubs may affect the species composition within openings. The presence of 

openings within the forest may aid the dispersal of invasive species (e.g., brown-headed cowbirds (Molothrus ater) 
using grassy openings to expand their range northward). 

Conservation Actions Needed [Threats addressed] 
LAND, WATER & SPECIES MANAGEMENT 
• Manage to approximate natural disturbance regimes using prescribed fire and restoration of natural water flow 

patterns. [Altered fire regime; Altered hydrologic regimes] 
• Assess management goals to ensure that they provide for a diversity of communities across the landscape. 

[Incompatible natural resource management] 
• Institute invasive species monitoring, prevention and control programs. [Invasive plants and animals] 
• Consider wildife values, timber values, and natural landcover and conditions when selecting vegetative species 

composition as part of management of these areas [Incompatible natural resource management] 
• Develop and implement best management practices for timber harvests that address wildlife needs including the 

importance of forest opening maintenance. [Incompatible natural resource management; Forestry practices] 
EDUCATION & AWARENESS 
• Educate the public about the value of regulated timber harvests for the management of quality wildlife habitat. 

[Forestry practices] 
CAPACITY BUILDING 
• Develop networks between landowners and private timber companies to provide a coordinated response to legal 

challenges to timber harvests. [Forestry practices] 

Research and Survey Needs 
• Develop a functional definition of forest opening. At what point (size, configuration, etc.) does an opening become the 

surrounding matrix? 
• A better understanding is needed of the management needs and appropriate management techniques to maintain 

and improve forest openings. What characteristics of forest openings provide the greatest value to wildlife? How does 
the location of the opening impact its value to wildlife? 

• A better understanding is needed of the temporal and spatial distribution of disturbance and its influence. What 
factors provide disturbance within forest openings? 

• Identify invasive species and diseases that may degrade the value of forest openings for wildlife. Develop techniques 
to control invasive species. Develop treatments for diseases that threaten mesic conifers. 

• Document the historic and current range of variation of forest openings. This includes variables such as size, species 
composition, and vegetation structure. 

• Determine whether differences exist in the value to wildlife of natural openings and artificial openings. Quantify the 
differences between these communities.   

• Determine the impacts of development (gas pipelines, cell towers, etc.) on forest openings.  Do these areas continue 
to function similarly and provide habitat to SGCN after development?  Do these areas contribute more to forest 
fragmentation than other forest openings?        

• Examine both the positive and negative values of forest openings to wildlife. These systems contribute to 
fragmentation but may also provide travel corridors or patches of necessary habitat. Is there an optimal amount of 
forest openings which balances these effects? 

• Examine how the size, shape, and vegetative species composition of forest openings affect their value to wildlife. Are 
there other variables of the condition of forest openings that influence their value to wildlife? Does the feature type or 
species composition of the surrounding matrix have a significant effect on the value to wildlife? 

• Inventory forest opening management methodologies. How prevalent are these techniques? What are the impacts of 
each technique on wildlife? 

• Determine the role of forest openings in facilitating range expansion of invasive species. 

Monitoring 
• Track woody species composition and diversity in and around forest openings, with attention to structure and age 

class. 
• Track the presence and abundance of invasive species. 
• Track acreage and distribution of forest openings. 
• Track hydrology patterns and water quality in lowland forest communities. 
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Great Lakes/Coastal: Great Lakes offshore 
Description 
The area of the Great Lakes that is 30 meters and greater in depth.  Great Lakes are considered to be the 
Michigan waters of Lakes Superior, Michigan, Huron, Erie, and the connecting waterways of the St. Mary’s, St. 
Clair, and Detroit rivers and Lake St. Clair. 

General Condition of Feature 
Great Lakes offshore areas are important to only a handful of terrestrial wildlife species in Michigan and the 
condition for them is currently unknown. 

Associated Natural Communities 
N/A – No defined natural communities 

Associated Species of Greatest Conservation Need 
BIRDS 

Common Loon (Gavia immer) 
Bald Eagle (Haliaeetus leucocephalus) 

Associated Threats 
• No data available 

Conservation Actions Needed [Threats addressed] 
• No data available 

Research and Survey Needs 
• Evaluate the value of offshore systems to species on the list of SGCN. Do these areas have high value for terrestrial 

species which are not on the SGCN? 
• Examine the impacts of dredging, deposition of dredge spoil, recreational use, and commercial fishing on the value of 

these systems to wildlife. 

Monitoring 
• Track the usage of Great Lakes offshore areas by migratory birds. 
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Great Lakes/Coastal: Great Lakes nearshore 
Description 
The area of the Great Lakes that range from 3 to 30 meters in depth. This area includes both submergent and 
emergent aquatic vegetation, but not marshes. Great Lakes are considered to be the Michigan waters of Lakes 
Superior, Michigan, Huron, Erie, and the connecting waterways of the St. Mary’s, St. Clair, and Detroit rivers and 
Lake St. Clair. 

General Condition of Feature 
Most of the Great Lakes nearshore area in the Southern Lower Peninsula is considered of fair to good condition 
as terrestrial wildlife habitat (~70%).  About 25% is considered degraded or very degraded. 

Associated Natural Communities 
N/A – No defined natural communities 

Associated Species of Greatest Conservation Need 
BIRDS 

Common Loon (Gavia immer) 
Bald Eagle (Haliaeetus leucocephalus) 

BIRDS cont. 
Peregrine Falcon (Falco peregrinus) 

Associated Threats 
HABITAT CONVERSION 
• Industrial, residential, and recreational development: Winter navigation by cargo carrying ships may be a threat. 
• Dredging and channelization: Both dredging and deposition of dredge spoil materials may impact nearshore areas. 

POLLUTION 
• Urban, municipal, and industrial 

CONSUMPTIVE BIOLOGICAL RESOURCE USE 
• Removal of wildlife: Overfishing may modify community composition. 

NON-CONSUMPTIVE BIOLOGICAL RESOURCE USE 
• Non-consumptive recreation: Recreational boating may have an impact. 

BIOLOGICAL INTERACTIONS 
• Invasive plants and animals 

Conservation Actions Needed [Threats addressed] 
LAND, WATER & SPECIES MANAGEMENT 
• Assess management goals to ensure that they provide for a diversity of communities across the landscape. [Removal 

of wildlife] 
• Institute invasive species monitoring, prevention and control programs. [Invasive plants and animals] 
• Manage for sustainable fish harvests, both commercial and recreational, in the Great Lakes. [Removal of wildlife] 

LAW & POLICY 
• Develop new legislation and ordinances, where necessary, to regulate or limit dredging of the Great Lakes and to 

control dumping of dredge spoil. Enforce existing regulations concerning dredging. [Dredging and channelization] 
• Enforce existing and develop new legislation to restrict emissions that contribute to acid rain and mercury deposition. 

Also address industrial discharge issues for both waste chemicals and return of water used in cooling systems. 
[Urban, municipal, and industrial pollution] 

• Develop and enforce regulations to curtail recreational activities that cause significant damage. [Non-consumptive 
recreation] 

RECREATION 
• Promote responsible watercraft use. [Non-consumptive recreation] 

Research and Survey Needs 
• Examine the impacts of dredging, deposition of dredge spoil, recreational use, and commercial fishing on the value of 

these systems to wildlife. 
• Identify invasive species that may degrade the value of nearshore systems for wildlife. Develop techniques to control 

invasive species.  
• Assess the impacts of contaminants on the wildlife habitat quality of nearshore systems. 
• Inventory current and historic avian staging areas. Identify Important Bird Areas and delineate the characteristics that 

indicate potential Important Bird Areas. 
• Determine the impacts of winter navigation of cargo carrying ships through the Great Lakes on wildlife and their 

associated habitats.  
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• Determine the impacts of recreational boating in the Great Lakes on wildlife and their habitats.  

Monitoring 
• Track the usage of Great Lakes nearshore areas by migrating birds with attention to its use as a staging area. 
• Track contaminant inflows and the concentration of contaminants. 
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Great Lakes/Coastal: Coastal emergent wetland 
Description 
Coastal emergent wetlands are directly influenced by and connected to the Great Lakes.  Like inland emergent 
wetlands, these areas are frequently or continually inundated with water and dominated by emergent herbaceous 
vegetation adapted to saturated soil conditions.  These wetlands tend to have abundant nutrients and highly 
organic soils.  Typical vegetation zones include a deep marsh with submerged plants, an emergent marsh of 
mostly narrow-leaved species, and a marsh meadow, which is inundated by storms and dominated by sedges. 
Because of their proximity and hydrologic connection to the Great Lakes, water levels in these areas are highly 
influenced by water levels in the Great Lakes. Seiches, storms, and water level cycles strikingly change 
vegetation over short periods by destroying some vegetation zones, creating others, and forcing all zones to shift 
lakeward or landward to accommodate water levels.  Coastal emergent wetlands provide important habitat for 
migrating and breeding waterfowl, shorebirds, spawning fish, and medium-sized mammals. 

General Condition of Feature 
Much of the coastal emergent wetland area in the Southern Lower Peninsula is considered to be degraded or 
very degraded (~70%).  Most of the remaining areas are considered fair to good condition (~25%).  Coastal 
emergent wetlands are at risk and associated natural communities are considered rare or imperiled in the State. 

Associated Natural Communities 
Great Lakes Marsh 
Interdunal Wetland 

Associated Species of Greatest Conservation Need 
INSECTS 

delicate meadow katydid (Orchelimum delicatum) 
AMPHIBIANS 

Blanchard's cricket frog (Acris crepitans blanchardi) 
REPTILES 

eastern fox snake (Elaphe gloydi) 
eastern massasauga (Sistrurus catenatus 

catenatus) 
spotted turtle (Clemmys guttata) 
Blanding's turtle (Emydoidea blandingii) 

BIRDS 
American Black Duck (Anas rubripes) 
Blue-winged Teal (Anas discors) 
Common Loon (Gavia immer) 
Pied-billed Grebe (Podilymbus podiceps) 
American Bittern (Botaurus lentiginosus) 
Least Bittern (Ixobrychus exilis) 

BIRDS cont. 
Black-crowned Night-heron (Nycticorax nycticorax) 
Northern Harrier (Circus cyaneus) 
Red-shouldered Hawk (Buteo lineatus) 
King Rail (Rallus elegans) 
Common Moorhen (Gallinula chloropus) 
American Coot (Fulica americana) 
Piping Plover (Charadrius melodus) 
Wilson’s Snipe (Gallinago delicata) 
Common Tern (Sterna hirundo) 
Forster’s Tern (Sterna forsteri) 
Black Tern (Chlidonias niger) 
Short-eared Owl (Asio flammeus) 
Sedge Wren (Cistothorus platensis) 
Marsh Wren (Cistothorus palustris) 
Eastern Meadowlark (Sturnella magna) 
Yellow-headed Blackbird (Xanthocephalus 

xanthocephalus) 

Associated Threats 
MODIFICATION OF NATURAL PROCESSES 
• Grazing and mowing patterns: Mowing and cutting in these areas may alter their value to wildlife. 
• Altered hydrologic regimes: Construction of revetments and other stabilization structures may modify water flow 

patterns. 
• Fragmentation 

HABITAT CONVERSION 
• Industrial, residential, and recreational development: Marinas and other recreational development is prevalent in 

coastal emergent wetlands. Residential development may impact these areas. 
• Wetland modifications 

POLLUTION 
• Pesticides and herbicides 

CONSUMPTIVE BIOLOGICAL RESOURCE USE 
• Removal of non-timber flora: Beach raking and grooming may alter community composition. 

NON-CONSUMPTIVE BIOLOGICAL RESOURCE USE 
• Non-consumptive recreation: Outwash from jetskis and high speed boating may impact these systems. 
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BIOLOGICAL INTERACTIONS 
• Invasive plants and animals: Plants like phragmites (Phragmites australis) and purple loosestrife (Lythrum salicaria) 

may modify community composition. 
• Other biological interactions: Gulls (Larus spp.) may outcompete less common species for nest sites. 

EDUCATION 
• Social attitudes 

Conservation Actions Needed [Threats addressed] 
LAND & WATER PROTECTION 
• Expand conservation easement programs (Industrial, residential, and recreational development; Wetland 

modifications) 
• Support and expand conservation purchase of high quality occurences [variety of threats] 

LAND, WATER & SPECIES MANAGEMENT 
• Manage to approximate natural disturbance regimes using restoration of natural water flow patterns. [Altered 

hydrologic regimes] 
• Assess management goals to ensure that they provide for a diversity of communities across the landscape. [Removal 

of non-timber flora; Other biological interactions] 
• Institute invasive species monitoring, prevention and control programs. [Invasive plants and animals] 
• Where possible, motorized vehicle trails should be located a minimum of 100 feet (and preferably more than 500 feet) 

from rivers, streams, lakes and other wetlands except at designated crossings. [Non-consumptive recreation] 
• Use best management practices for development, management, and recreational activities around lakes, streams, 

and wetlands to maintain natural shoreline stability (thereby reducing the need for restoration or artificial structures). 
[Industrial, residential, and recreational development, Non-consumptive recreation] 

• Support Landowner Incentive Programs to foster conservation on private land [variety of threats] 
• Maintain or establish riparian buffers of at least 50 ft., but 500 ft. or wider maximizes conservation benefits (altered 

sediment loads, riparian modifications) 
LAW & POLICY 
• Develop new legislation and ordinances, where necessary, to regulate or limit draining or development of emergent 

wetlands. Enforce existing regulations concerning draining and development of wetlands. [Altered hydrologic regime, 
Fragmentation; Industrial, residential, and recreational development; Wetland modifications] 

• Develop and enforce regulations to curtail recreational activities that cause significant damage. [Non-consumptive 
recreation] 

EDUCATION & AWARENESS 
• Provide information to landowners on less chemically intensive methods of fertilization and pest management. 

[Pesticides and herbicides] 
• Educate the public and residential developers on the benefits to wildlife of leaving unmaintained yard and beach 

areas near emergent wetlands (e.g., not grooming beaches). [Removal of non-timber flora] 
RECREATION 
• Promote responsible recreational boating and use of personal watercraft in coastal wetland systems. [Non-

consumptive recreation] 

Research and Survey Needs 
• Conduct a statewide wetlands inventory. 
• Evaluate the impacts of modifications of natural hydrologic regimes and local water chemistry. 
• A common classification system to define wetlands is needed.  
• Document the historic and current range of variation between coastal emergent wetlands. This includes variables 

such as species composition and size. 
• Identify invasive species that may degrade the value of coastal emergent wetlands for wildlife. Develop techniques to 

control invasive species. Common invasive species include purple loosestrife (Lythrum salicaria), reed canary 
grass(Phalaris arundinacea), phragmites (Phragmites australis), common carp (Cyprinus carpio), and round gobies 
(Neogobius melanostomus). 

• Determine the effects of microtopography on wetland function and its impact on wetland restoration. 
• Evaluate the role of managed wetlands in contributing to landscape diversity. How do flooded cornfields impact 

diversity? Is there a difference in the value to wildlife between intensive wetland management and passive wetland 
management? 

• Document Great Lakes water level fluctuations and its impact on coastal emergent wetlands. 
• Evaluate the impacts of beach grooming practices on coastal emergent wetlands and their value to wildlife. 
• Develop best management practices for development, management, and recreational activities around lakes, 

streams, and wetlands to maintain natural shoreline stability (thereby reducing the need for restoration or artificial 
structures).  

• Evaluate the impacts of jetties and jetty construction on coastal emergent wetlands and their value to wildlife. 
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Monitoring 
• Track coastal emergent wetland acreage and distribution across the landscape. 
• Identify and track floristic composition and diversity. 
• Track water level and flow fluctuations and its impacts on vegetation and wildlife. 
• Monitor invasive species introductions and status 
• Track water quality trends. 
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Great Lakes/Coastal: Coastal dune/beach 
Description 
The Coastal dune/beach feature is generally represented by areas associated with Great Lakes shorelines that 
have sand, gravel or cobble substrates.  These areas include lakeshore beaches and open dunes.  Beach 
communities can be divided into three separate areas with distinct vegetative associations, the lower, middle and 
upper beaches.  The lower beach is hard-packed and under the constant influence of waves.  The middle beach 
is influenced by waves only during storms.  The upper beach is usually dry and highly influenced by blowing sand.  
Coastal sand dunes are found immediately inland from the beach.  They are created, maintained, and influenced 
by water and wind erosion and the deposition of blowing sand.  Dune communities include foredunes, perched 
dunes, blow outs, barrier dunes, Great Lakes barrens, interdunal wetlands, and wooded dune and swale 
complexes.  Vegetation changes significantly across dune areas and over time as dunes stabilize. Dominant 
plants and community structure vary depending on the degree of sand deposition, sand erosion, and distance 
from the lake. 

General Condition of Feature 
About half of the coastal dune or beach area in the Southern Lower Peninsula is considered to be in fair to good 
condition.  Most of the remaining areas are considered degraded or very degraded (~45%).  Coastal dunes and 
beaches include natural communities that are rare, uncommon, or imperiled in the State. 

Associated Natural Communities 
Cobble Beach  
Great Lakes Barrens 
Interdunal Wetland 

Open Dunes 
Sand/Gravel Beach 
Wooded Dune and Swale Complex 

Associated Species of Greatest Conservation Need 
INSECTS 

Atlantic-coast locust (Psinidia fenestralis ) 
Lake Huron locust (Trimerotropis huroniana) 
woodland meadow katydid (Conocephalus 

nemoralis) 
delicate meadow katydid (Orchelimum 

delicatum) 
a spittlebug (Philaenarcys killa) 
a leafhopper (Dorydiella kansana) 
a tiger beetle (Cicindela hirticollis rhodensis) 
little white tiger beetle (Cicindela lepida) 
a tiger beetle (Cicindela macra) 
dune cutworm (Euxoa aurulenta) 

AMPHIBIANS 
Fowler's toad (Bufo fowleri) 

REPTILES 
northern ringneck snake (Diadophis punctatus 

edwardsii) 

REPTILES cont. 
eastern fox snake (Elaphe gloydi) 
eastern hognose snake (Heterodon platirhinos) 
six-lined racerunner (Apidoscelis sexlineatus) 
eastern massasauga (Sistrurus catenatus catenatus) 
eastern box turtle (Terrapene carolina carolina) 

BIRDS 
Bald Eagle (Haliaeetus leucocephalus) 
Piping Plover (Charadrius melodus) 
Killdeer (Charadrius vociferus) 
Caspian Tern (Sterna caspia) 
Common Tern (Sterna hirundo) 
Common Nighthawk (Chordeiles minor) 
Prairie Warbler (Dendroica discolor) 
Savannah Sparrow (Passerculus sandwichensis) 
 

Associated Threats 
MODIFICATION OF NATURAL PROCESSES 
• Altered hydrologic regimes: Ecoregion water extraction projects impact lake levels. 

HABITAT CONVERSION 
• Industrial, residential, and recreational development: Development for residential and recreational use is prevalent in 

these systems. 
• Wetland modifications 

POLLUTION 
• Urban, municipal, and industrial: Dumping of trash occurs in these systems. 

CONSUMPTIVE BIOLOGICAL RESOURCE USE 
• Mining practices: Sand mining may impact these systems. 
• Removal of non-timber flora: Beach raking and grooming may alter community composition. 

NON-CONSUMPTIVE BIOLOGICAL RESOURCE USE 
• Non-consumptive recreation: High tourist densities and concentrated use may lead to path formation, dune 

destabilization, and grass degradation. 
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BIOLOGICAL INTERACTIONS 
• Invasive plants and animals: Species like baby’s breath (Gypsophila paniculata), Asian carp (Hypophthalmichthys 

spp. and Ctenopharyngodon idella) may alter community composition. 
• Other biological interactions: Gulls (Larus spp.) may outcompete less common species for nest sites. 

Conservation Actions Needed [Threats addressed] 
LAND & WATER PROTECTION 
• Expand conservation easement programs [variety of threats] 
• Support and expand conservation purchase of high quality occurences [variety of threats] 

LAND, WATER & SPECIES MANAGEMENT 
• Manage to approximate natural disturbance regimes using restoration of natural water flow patterns. [Altered 

hydrologic regimes] 
• Assess management goals to ensure that they provide for a diversity of communities across the landscape. [Removal 

of non-timber flora; Other biological interactions] 
• Institute invasive species monitoring, prevention and control programs. [Invasive plants and animals] 
• Coordinate trash and litter collection efforts to remove illegally dumped waste materials. [Urban, municipal, and 

industrial pollution] 
• Where possible, motorized vehicle trails should be located a minimum of 100 feet (and preferably more than 500 feet) 

from rivers, streams, lakes and other wetlands except at designated crossings. [Non-consumptive recreation] 
• Support Landowner Incentive Programs to foster conservation on private land [variety of threats] 

LAW & POLICY 
• Develop new legislation and ordinances, where necessary, to regulate or limit draining or development of coastal 

dune and beach systems. Enforce existing regulations concerning draining and development of dune and beach 
systems. [Industrial, residential, and recreational development; Wetland modifications] 

• Enforce ordinances regarding dumping of waste materials in Great Lakes coastal areas. [Urban, municipal, and 
industrial pollution] 

• Develop and enforce regulations to curtail recreational activities that cause significant damage. [Non-consumptive 
recreation] 

EDUCATION & AWARENESS 
• Educate the public and residential developers on the benefits to wildlife of leaving unmaintained yard and beach 

areas along Great Lakes coastal areas (e.g., not grooming beaches). [Removal of non-timber flora] 
RECREATION 
• Promote responsible beach use. [Non-consumptive recreation] 

Research and Survey Needs 
• Identify invasive species that may degrade the value of coastal dune and beach for wildlife. Develop techniques to 

control invasive species. 
• Identify and quantify sources of disturbance. How does recreational use impact dune and beach communities? What 

are the natural disturbance factors and what is their periodicity? 
• Identify the characteristics of dune and beach systems that provide benefits to wildlife and which species may be 

affected by changes in these characteristics. 
• Assess the impact of beach stabilization practices, such as plantings, on wildlife habitat quality of dune and beach 

communities. 
• Evaluate the impact of sand mining on the value to wildlife of dune and beach communities. 
• A better understanding is needed of the dynamic nature of the shoreline zone. 
• Identify and evaluate restoration activities that are currently underway in dune and beach systems. 

Monitoring 
• Track the density and distribution of development in dune and beach systems with attention to differences between 

areas protected with critical dune designations and unprotected areas. 
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Great Lakes/Coastal: Alvar/rock 
Description 
Alvar/rock Great Lakes features represent the various rocky shoreline areas along the Great Lakes.  Alvar/rock 
includes a wide variety of distinct bedrock types including limestone, sandstone, basalt, volcanic conglomerate, 
and other igneous and metamorphic bedrock types. While all of the shoreline bedrock communities are 
considered rare in Michigan, alvar or limestone pavement lakeshores is an ecologically significant natural 
community that is considered globally rare.  Alvar communities generally have a distinctive vegetative zonation 
from the non-vegetated wave-swept shoreline to the more densely vegetated herbaceous or shrubby areas inland 
that grade into the upland forest.   Because of their stability and diversity of habitats, alvars generally possess 
very diverse plant communities.  

General Condition of Feature 
Alvar is not present in the Southern Lower Peninsula and other coastal rock features are an extremely rare 
component of the regional landscape. 

Associated Natural Communities 
Sandstone Lakeshore Cliff 

Associated Species of Greatest Conservation Need 
In the literature examined for species habitat information alvar/rock was not mentioned. 

Associated Threats 
OTHER 
• Historic status/current abundance: Coastal alvar is likely not present and coastal rock features, in general, are rare 

within this ecoregion. 
EDUCATION 
• Lack of scientific knowledge 

Conservation Actions Needed [Threats addressed] 
• No data available 

Research and Survey Needs 
• Inventory coastal rock features and determine their importance to SGCN  
• Determine indicator species of quality coastal rock features 
• Identify and quantify sources of disturbance. How does recreational use impact alvar and coastal rock communities? 

What are the natural disturbance factors and what is their periodicity? 
• Identify the characteristics of alvar systems that provide benefits to wildlife and which species may be affected by 

changes in these characteristics. 
• Inventory Great Lakes coastal systems to determine whether any alvar is present in the Southern Lower Peninsula.  

Monitoring 
• Track status of coastal rock shoreline features across the landscape. 
• Track damage and disturbance intensity. 
• Track indicator species abundance and distribution. Associated plant species may provide the best indicators. 



MICHIGAN’S WILDLIFE ACTION PLAN 
TERRESTRIAL SYSTEMS: SOUTHERN LOWER PENINSULA 

REVISED:  29 November 2006  SLP-113 of 142 

 



MICHIGAN’S WILDLIFE ACTION PLAN 
TERRESTRIAL SYSTEMS: SOUTHERN LOWER PENINSULA 

SLP-114 of 142  REVISED:  29 November 2006 

Great Lakes/Coastal: Great Lakes island 
Description 
Islands located in the Great Lakes. 

General Condition of Feature 
Most of the Great Lakes island area in the Southern Lower Peninsula is considered to be in fair to good condition 
(~70%) and about 10% is considered in excellent condition. The remaining areas are degraded or very degraded. 

Associated Natural Communities 
N/A – No defined natural communities 

Associated Species of Greatest Conservation Need 
REPTILES 

eastern fox snake (Elaphe gloydi) 
BIRDS 

Bald Eagle (Haliaeetus leucocephalus) 
Piping Plover (Charadrius melodus) 

BIRDS cont. 
Caspian Tern (Sterna caspia) 
Common Tern (Sterna hirundo) 
Forster’s Tern (Sterna forsteri) 
Black Tern (Chlidonias niger) 

Associated Threats 
HABITAT CONVERSION 
• Industrial, residential, and recreational development: Development may impact these systems. Shipping through the 

Great Lakes may contribute to erosion on islands. 
POLLUTION 
• Urban, municipal, and industrial: Contaminants may impact these islands due to the close proximity to metropolitan 

areas in Michigan and Ontario. Islands may be used as contaminant disposal sites. 
NON-CONSUMPTIVE BIOLOGICAL RESOURCE USE 
• Non-consumptive recreation: Easy accessibility of islands in the Detroit River and Lake St. Clair foster greater use. 

BIOLOGICAL INTERACTIONS 
• Invasive plants and animals 
• Other biological interactions: Cormorant (Phalacrocorax auritus) nesting colonies on islands may affect existing 

community composition. 
OTHER 
• Historic status/current abundance: There are no Great Lakes islands in Lake Michigan in the Southern Lower 

Peninsula. 

Conservation Actions Needed [Threats addressed] 
LAND & WATER PROTECTION 
• Expand conservation easement programs [variety of threats] 
• Support and expand conservation purchase of high quality occurences [variety of threats] 

LAND, WATER & SPECIES MANAGEMENT 
• Assess management goals to ensure that they provide for a diversity of communities across the landscape. [Other 

biological interactions] 
• Institute invasive species monitoring, prevention and control programs. [Invasive plants and animals] 
• Coordinate trash and litter collection efforts to remove illegally dumped waste materials. [Urban, municipal, and 

industrial pollution] 
• Use best management practices for development, management, and recreational activities around lakes, streams, 

and wetlands to maintain natural shoreline stability (thereby reducing the need for restoration or artificial structures). 
[Industrial, residential, and recreational development, Non-consumptive recreation] 

LAW & POLICY 
• Enforce ordinances regarding dumping of waste materials in the Great Lakes. [Urban, municipal, and industrial 

pollution] 
• Enforce existing and develop new mitigation regulations, where needed, for islands that are used as contaminant 

disposal sites. [Urban, municipal, and industrial pollution] 
• Enforce existing and develop new legislation to restrict emissions that contribute to acid rain and mercury deposition. 

Also address industrial discharge issues for both waste chemicals and return of water used in cooling systems. 
[Urban, municipal, and industrial pollution] 

• Develop and enforce regulations to curtail recreational activities that cause significant damage. [Non-consumptive 
recreation] 
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RECREATION 
• Promote responsible island use. [Non-consumptive recreation] 

Research and Survey Needs 
• Evaluate the use of Great Lakes islands as migratory stopover habitat. Are there characteristics of islands that 

increase their value to migrating wildlife? 
• Evaluate the use of Great Lakes islands as nesting habitat. Are there characteristics of islands that increase their 

value to nesting wildlife? 
• Develop research projects which use islands as control treatments to determine the efficacy of management 

practices. The natural isolation of islands tends to protect an undisturbed state and they may act as a controllable 
microcosm of the larger ecoregion. 

• Assess the use of Great Lakes islands by cormorants (Phalacrocorax auritus) and the impacts of cormorant use on 
the value of islands for other wildlife species. 

• Develop best management practices for development, management, and recreational activities around lakes, 
streams, and wetlands to maintain natural shoreline stability (thereby reducing the need for restoration or artificial 
structures).  

• Determine the impacts of navigation of cargo carrying ships through the Great Lakes on wildlife and their associated 
habitats. [Industrial, residential, and recreational development] 

Monitoring 
• Identify and track floristic composition and diversity. 
• Track the density and distribution of development along lake shorelines. 
• Track the presence and abundance of invasive species. 
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