



Issue Summaries

(March 11, 2005)

This document summarizes the desired state, key threats (including stresses and their likely sources) and the current issues that are keeping open/nearshore waters; coastal wetlands; coastal shore; streams, tributaries, connecting channels; inland lakes and wetlands; and uplands from reaching their desired states. The host of problems presented is inherent to the basin, and individual problems may be specific to certain regions. Until now, there has been a lack of prioritization of priority issues. Meaningful restoration of these systems can occur only in the context of ongoing protection.

The information in this document expands on the “Proposed Technical Framework for Habitat/Species Conservation” (http://www.glin.net/habstrategyteam/documents/habspeciesmatx020305.pdf) developed for the Habitat/Species Strategy Team (http://www.glin.net/habstrategyteam/) of the Great Lakes Regional Collaboration (GLRC) (http://www.epa.gov/glnpo/collaboration/index.html). The issues described below are listed in priority order by system according to the authors’ assessment of the priority setting criteria established by the GLRC Executive Team (see http://www.great-lakes.net/habstrategyteam/documents/GLRCPriorityGuidanceDraft_.pdf). At the end of each system section, issues relevant to the Habitat/Species Strategy Team have been combined into a single paragraph. 
Open and Nearshore Waters 
Desired State:
Open and nearshore waters possess a full array of natural habitats required to meet the growth and reproductive needs of fish and wildlife. Open and nearshore waters harbor self-sustaining fish and wildlife communities that include reproducing native fish species, especially ciscos, lake whitefish, lake trout, coaster brook trout, lake sturgeon, perch and walleye, as a significant component. Self-sustaining populations of naturalized game fish help fill critical ecological niches left empty by extirpated species, yet do not interfere with native species restoration efforts. These areas are also providing safe and healthy habitat for migratory waterfowl and waterbirds, as well as threatened and endangered species, including unionids, reptiles, and fishes. Competition for habitat, predation and disruptions to the food webs from native and non-native invasive species are eliminated or neutralized by stopping new introductions and controlling existing populations. The food webs are free of toxic contaminants and provide wholesome food.
Key Threats:
	Stresses
	Potential Source(s) of Stress

	1. Native and non native invasive species 
	Competition/predation/altered food webs community structure by invasive native and non-native species include: ballast water exchange by ocean-going and inter-lake shipping vessels; hydrologic connections to adjacent ecosystems; importation of non-native species for aquaculture, horticulture, bait, pet trades; diseases carried by non-native invasive species

	2. Overfishing of sport fish and depletion of native fish and wildlife and their habitats and invertebrate populations and vegetation
	Inadequate protection of fish stocks from over-fishing, food web displacement or decreased reproductive potential because of invasive species; predation by invasive species; dredging; marina and shoreline structures such as docks, and development; failure to reproduce; dams and dam operation blocking access to suitable historic spawning habitat, loss of healthy submersed vegetation

	3. Excess sediment and nutrient introductions
	Nonpoint source runoff from agriculture, urban and rural development, and forestry practices, inadequate waste-water treatment, tributary inflows, stormwater

	4. Disruption of sediment transport
	Shoreline hardening, lake-level management (dams), and dredging

	5. Altered lake-levels
	Climatic change, lake-level management, dredging, withdrawals

	6. Toxic Contaminants
	Atmospheric deposition, industrial discharge, pesticide application, nonpoint sources, stormwater, dredging

	7. Temperature increases
	Climatic change and industrial discharge


Current Issues:

1.
Aquatic invasive species have severely if not catastrophically disrupted food webs and new species continue to invade the Great Lakes.
Stresses: Competition/predation/altered food webs and community structure by invasive native and non-native species, sediment and nutrient introductions
Action: Address jointly with the Invasive Species Team
2.
Restoration of sustainable native lake trout remains elusive in Lakes Michigan, Huron, Erie, and Ontario
Stresses: Competition/predation/altered food webs and community structure by invasive native and non-native species (sea lamprey predation), depletion of native fish, invertebrate populations, and vegetation

Action: Address within HS Team.

3.
Lake sturgeon are reduced in abundance and recruitment is highly variable across the Great Lakes
Stresses: Depletion of native fish and invertebrate populations, competition/predation/altered food webs and community structure by invasive native and non-native species
Action: Address within HS team.
4.
The abundance of Diporeia has declined substantially in Lakes Michigan and Ontario.

Stresses: Competition/predation/altered food webs and community structure by invasive native and non-native species, depletion of native fish and invertebrate populations and vegetation 
Action: Address jointly with the Invasive Species Team
5.
Native lake herring and deep water cisco species are depleted or absent from offshore fish communities.

Stresses: Competition/predation/altered food webs and community structure by invasive native and non-native species, depletion of native fish and invertebrate populations and vegetation, altered lake-levels
Action: Address jointly with the Invasive Species Team
6.
Yellow perch, walleye, lake whitefish, and cisco populations have been unstable because of poor recruitment and/or excessive mortality.

Stresses: Competition/predation/altered food webs and community structure by invasive native and non-native species, depletion of native fish and invertebrate populations and vegetation, altered lake-levels
Action: Address jointly with the Invasive Species Team
7.
Lack of oxygen in Lake Erie has produced a “dead zone” that is poorly understood.

Stresses: Competition/predation/altered food webs and community structure by invasive native and non-native species, toxic compounds
Action: Address jointly with Invasive Species and Nonpoint Source Teams
8.
The lake-dwelling brook trout (coaster brook trout) is either extirpated or severely depleted from most of its former range

Stresses: Competition/predation/altered food webs and community structure by invasive native and non-native species (sea lamprey predation), depletion of native fish and invertebrate populations and vegetation, destruction of tributary habitat, over-fishing
Action: Address within HS Team.

9.
Filamentous algae fowls beaches

Stresses: Sediment and nutrient introductions
Action: Address jointly with Coastal Health Team.
10.
Spawning substrates and submerged aquatic plants have been disrupted by sedimentation and dredging.

Stresses: Disruption of sediment transport
Action: Address jointly with Nonpoint Source Team.
11.
Loss of species and habitats continues

Stresses: Competition/predation/altered food webs and community structure by invasive native and non-native species, depletion of native fish and invertebrate populations and vegetation, temperature increases
Action: Address jointly with the Invasive Species Team
12.
Poorly understood periodic outbreaks of botulism leading to high numbers of bird deaths in nearshore waters of some of the Great Lakes
Stresses: Competition/predation/altered food webs and community structure by invasive native and non-native species, toxic compounds
Action: Address jointly with the Invasive Species Team
The Nearshore/Open Waters issues have been combined as follows:
Great Lakes native fish species—lake trout, lake sturgeon, coaster brook trout, lake herring, deep water cisco, yellow perch, walleye and lake whitefish—have been extirpated or severely depleted from most of their ranges. Native wildlife species have been reduced in diversity and number due to habitat loss and degradation. Habitat quality, competition, predation, and food webs and community structure have been altered by invasive native and non-native species. Toxic compounds, altered lake levels, and sediment and nutrient introductions have contributed to habitat degradation and destruction.
Great Lakes Coastal Wetlands

Desired State:
Coastal wetland acreage of every type is sufficient to support native plants and animals, i.e., a net gain of wetlands. Coastal wetlands are able to migrate lakeward and landward in response to long term variations in lake levels. Wetland quality remains consistent or is improved for all major trophic levels when compared to reference sites. Targeted and coordinated restoration and protection of priority wetlands results in an overall net gain in quantity and qualitative improvement according to biological integrity metrics. Wetlands in hydrologically modified environments are improved and managed according to biological integrity metrics. Native species dominate non-native species in the vegetative composition in basin wetlands.

Key Threats:
The table below lists the major stresses that are impacting coastal wetlands along with the likely sources of those stresses. These stresses are then linked to the major issues in the last section.

	Stresses
	Potential Source(s) of Stress

	1. Alteration of natural water-level fluctuations and flows
	Lake-level management (dams), impervious surfaces, climate change, ditching, upland hydrological modifications, diking

	2. Invasive native and non-native species
	Competition/predation/altered food webs and community structure including: ballast water, aquaculture, pet trade, horticulture, bait, boating vectors, landscaping

	3. Direct destruction, fragmentation
	Draining/filling for development, agriculture. 

	4. Temperature increases
	Climate change, industrial discharge, impervious surfaces.

	5. Alteration of sediment transport
	Shoreline hardening (jetties, seawalls, etc.), lake-level management (dams), climate change, floodplain impacts, ditching, diking

	6. Addition of toxic compounds
	Atmospheric deposition; industrial discharge,; nonpoint sources (agriculture, urban runoff and stormwater, forestry)

	7. Sedimentation
	Non-point source runoff from agricultural, development and forestry practices; scouring due to impervious surfaces


Current Issues:
1.
Wetland loss and degradation continues, but since coastal wetland quality and quantity are not currently consistently monitored across the basin, impacts to biota are difficult to calculate.  Enforcement of existing regulations is insufficient and data collection is lacking.
Stresses:  Direct destruction from development
Action:  Address within HS Team.
2. 
Non-indigenous species continue to invade coastal wetlands and spread to dominant monocultures.

Stresses:  Primarily non-native species; indirectly water-level and flow alterations; sedimentation; temperature alterations.
Action:  Address indirect stresses jointly with other teams.  Address spread of non-native within HS Team.
3.
Water-level controls and hydrological modifications in many areas have diminished biotic diversity and wetland function.
Stresses:  Alteration of natural water-level fluctuations and flows
Action:  Address jointly with Sustainable Development Team.
4. 
Intact coastal wetlands are breeding habitat and refugia for native fish and wildlife; however, such areas are in need of restoration to maintain current functioning.  Restoration initiatives suffer from a lack of coordination, monitoring, and prioritization.
Stresses:  Non-native species; water flow and level alteration; direct destruction from development.
Action:  Address stresses jointly with SD and AIS Teams.  Address coordination and monitoring of restoration initiatives within HS Team.
5. 
Loss of native species and habitats continues.

Stresses:  Direct destruction; non-native species; water-level and flow alterations; sedimentation; temperature increases
Action:  Address stresses jointly with multiple teams.  Address conservation and biodiversity restoration coordination within HS Team.
6.
Contaminants are affecting the breeding efficacy of wetland-resident species.
Stresses:  Addition of toxic compounds.
Action:  Address through PBT Team.

The Coastal Wetlands issues have been combined as follows:

Coastal wetland loss and degradation continues, resulting in loss of native species that are dependent on coastal wetlands for breeding and migration habitat and as refugia from invasive native and non-native species. Alteration of natural water-level fluctuations and flows; habitat degradation; competition/predation/altered food webs and community structure by invasive native and non-native species; direct destruction of habitat; water temperature increases; alteration of sediment transport, the addition of toxic compounds; and, sedimentation are the major stressors. Impacts of the stressors to biota are difficult to calculate because coastal wetland quality and quantity are not currently consistently monitored. Currently there are few incentives for private wetland owners to sustain and maintain their wetlands.
Coastal Shore

Desired State:

Coastal shore habitats and natural processes that sustain them—such as sediment transport, lake-level fluctuation, and wetland migration—are maintained and restored and/or managed efficiently in highly altered environments.  These coastal habitats sustain long-term viable populations of all native species, especially endemic species; meet federal and state recovery plan goals for threatened and endangered species; and provide habitat for migratory and resident wildlife.

Key Threats:
Threat stresses and sources for coastal shore systems in order of impact.

	Stresses
	Potential Source(s) of Stress

	1. Direct destruction, habitat degradation
	Shoreline hardening; home, marina, urban and commercial development; sand dune and alvar mining

	2. Alteration of sediment transport
	Shoreline hardening (jetties, seawalls, etc.), lake-level management (dams), floodplain alteration

	3. Sedimentation
	Non-point source runoff from incompatible agricultural, development and forestry practices

	4. Invasive native and non-native species

 
	Competition /altered food webs/altered structure including: non-intentional introductions, escaped garden plants, recreation (boating)

	5. Toxic contaminants
	E. coli, chemical pollutants from point and nonpoint runoff


Current Issues:
1.
Island and coastal shorelines are under intense development pressure and land use decision making is highly local (due to lack of economic incentives and political structures that promote multi-jurisdictional planning/zoning), resulting in uncoordinated decision-making that fails to provide long-term conservation of ecological priorities, maintain ecological functions that sustain habitats and species, or track cumulative losses. Islands are especially vulnerable because they can only support about 25 percent of the number of species as a comparable mainland area and are globally rare. Best management practices are needed for project siting and construction to reduce impacts) e.g., setbacks, vegetative buffers, shoreline overlays, etc.)
Stresses: Direct destruction

Action: Address within HS Team.

2.
Laws and enforcement to prevent sand and limestone mining in ecologically sensitive areas are ineffective.
Stresses: Direct destruction

Action: Address within HS Team.

3.
80% of the Great Lakes shoreline in the U.S. is privately owned; there are a lack of incentives and appreciation for non-structural shoreline protection.
Stresses: Alteration of sediment transport

Action: Address within HS Team.

4.
Sedimentation and pollution from non-point source runoff is continuing to result from incompatible agriculture, land development, and forestry practices. Shoreline processes are disrupted and pollution impacts species and human health.
Stresses: Sedimentation, alteration of sediment transport

Action: Address through Nonpoint Source and PBT Teams

5.
Non-indigenous invasive species continue to disrupt coastal habitats and biological diversity.
Stresses: Competition /altered food webs/altered structure by invasive native and non-native species
Action: Address jointly with the Invasive Species Team

The Coastal Shore issues have been combined as follows:
Island and coastal shorelines are under intense development pressure and land use decision making is highly local, resulting in uncoordinated decision-making that fails to provide long-term conservation of ecological priorities, maintain ecological functions that sustain habitats and species, or track cumulative losses from sedimentation, pollution from non-point sources, or invasive native and non-native species. Best management practices, incentives for non-structural shoreline protection, and laws and enforcement are needed to mitigate coastal shore threats.
Riverine systems: streams, tributaries and connecting channels

Desired State:

Stream, rivers, and connecting channels are conserved or restored to ensure their long-term viability, defined by their connections to riparian floodplains and wetlands; ability to sustain native fishes, other aquatic biota, and other wildlife that depend on intact stream corridors, such as migratory birds.  Land and water management practices are in place to support a natural-flow regime (or in highly modified environments, a flow regime that emulates natural systems), including protection of ground water sources, and to prevent excessive harmful inputs of nutrients, toxics and sediment. Rivers and connecting channels remain important spawning areas for a variety of fish including the lake sturgeon, coaster brook trout, suckers and redhorse. The riverine systems are of such good quality that most or all of the recruitment for fisheries is through self sustaining, natural reproduction.
Key Threats:
Threat stresses and sources for riverine systems ranked in order of impact.

	Stresses
	Potential Source(s) of Stress

	1. Physical modification of stream banks and channels; habitat degradation
	Conversion of riparian zone, road and bridge building, stream channelization, and shoreline stabilization/hardening.

	2. Invasive native and non-native species
 
	Competition /altered food webs/altered structure including: non-intentional introductions, escaped garden plants, recreation (boating), aquatic invasive species introduced through ballast water, aquaculture, pet trade, bait, recreation (boating); direct stocking

	3. Alteration or disruption of stream flow patterns and groundwater recharge 
	Dams and dam operation, diversions, excessive withdrawals, agricultural drainage (tiling), incompatible storm water management, impermeable surfaces (housing and commercial development), exclusion of floodplains

	4. Altered sediment regime
	Incompatible agricultural practices (tiling, tillage), incompatible forestry, incompatible development, road building and maintenance

	5. Fragmentation
	Dams, culverts, road/stream crossings

	6. Temperature increases
	Excessive groundwater withdrawal, impermeable surfaces (housing and commercial development), riparian vegetation removal, impoundments, industrial discharge, climate change

	7. Physical deformities and failure to reproduce (fish, birds, mussels)
	Industrial/municipal emissions and discharge; incompatible mining practices; atmospheric deposition 

	8. Excessive nutrients/contaminants
	Atmospheric deposition (energy production); industrial discharge; nonpoint sources (agriculture, urban runoff and stormwater, forestry); road salt; sewage overflows


Current Issues:
1.
Land use decision making is highly local, resulting in uncoordinated decision-making that fails to provide long-term conservation of ecological priorities, track cumulative impacts, or maintain ecological functions that sustain habitats and species.
Stresses: Physical modification of stream banks and channels, alteration or disruption of stream flow patterns and groundwater recharge, altered sediment regime, fragmentation, cumulative impacts
Action: Address within HS Team.

2.
Focus on engineered solutions to erosion and lack of incentives and appreciation for non-structural shoreline protection.
Stresses: Physical modification of stream banks and channels, alteration or disruption of stream flow patterns and groundwater recharge, altered sediment regime
Action: Address within HS Team.

3.
Understanding of hydrology being a key process that maintains stream integrity is low and this is reflected the lack of laws to address water quantity, source water protection, and flow patterns.
Stresses: Physical modification of stream banks and channels, alteration or disruption of stream flow patterns and groundwater recharge, fragmentation
Action: Address within HS Team.

4.
Impacts to riverine systems are cumulative in nature. 
Stresses: Competition /altered food webs/altered structure, physical deformities and failure to reproduce (fish, birds, mussels)
Action: Address jointly with NP and PBT Teams
5.
Non-indigenous invasive species continue to disrupt tributary habitats.

Stresses: Competition /altered food webs/altered structure
Action: Address jointly with IS Team

6.
Non-point source runoff into streams contributes to contamination at river mouths and in the Lakes. The sediment regime has been altered due to incompatible agricultural, forest, land development, bridge and dam construction, and road and building and maintenance practices.

Stresses:  Physical deformities and failure to reproduce (fish, birds, mussels)
Action: Address jointly with NP and PBT Teams
Riverine systems: streams, tributaries and connecting channels issues have been combined as follows:
Land use decision making is highly local, resulting in uncoordinated decision-making that fails to provide long-term conservation of ecological priorities, track cumulative impacts, or maintain ecological functions that sustain habitats and species. Physical modification of stream banks and channels and the alteration or disruption of stream flow patterns and groundwater recharge, point to a focus on engineered solutions to control erosion and a lack of incentives for non-structural shoreline protection. The lack of understanding of hydrology as a key process to maintain stream integrity is reflected in the lack of laws to address water quantity, source water protection and flow patterns. In addition, fragmentation and invasive native and non-native species continue to disrupt tributary habitats. An updated and integrated approach to drainage is needed that promotes reconnection of floodplains, establishment of riparian buffers, and storage capacity of wetlands. More incentives are needed for private landowners to maintain the integrity of riverine systems and their floodplains.
Inland lakes and wetlands

Desired State:
Inland wetlands and lakes increase or are restored to sufficiently meet the needs of wildlife, water quality, groundwater recharge, flood attenuation and recreations. Sufficient buffers to promote healthy wetlands and lakes. Native fish and wildlife are an integral and healthy component of the aquatic community.
Key Threats:
	Stresses
	Potential Source(s) of Stress

	1. Direct destruction
	Draining and filling for home and commercial development, agriculture, and transportation

	2. Altered hydrology
	Dams and dam operations, diversions, withdrawals, agricultural drainage, incompatible storm water management, excessive groundwater withdrawal, bridges and road building, floodplain alterations, partial drainage of wetlands, artificial stabilization of lake levels (usually higher)

	3. Invasive native and non-native species; habitat degradation
	Competition, altered food webs, altered structure including: aquatic invasive species introduced through aquaculture, horticulture, pet trade, bait, recreational boating, landscaping, direct stocking

	4. Eutrophication (nutrient enrichment)
	Incompatible development, incompatible wastewater treatment, incompatible fertilizer use, runoff, stormwater

	5. Fragmentation of wetlands
	Dams, culverts, road and stream crossings, development

	6. Temperature increases
	Incompatible forestry, incompatible water management, climate change

	7. Toxic compounds
	Incompatible storm water, agricultural management, new mine development


Current Issues:
1.
Inland wetlands continue to be drained and filled for home and commercial development and agriculture.
Stresses: Direct destruction, altered hydrology, temperature increases

Action: Address within HS Team.
2.
Inland lakes continue to suffer from nutrient enrichment.

Stresses: Eutrophication (nutrient enrichment)

Action: Address within HS Team.
3.
Aquatic invasive species are impacting inland wetland and lake species and communities.

Stresses: Competition, altered food webs, altered structure
Action: Address jointly with IS Team

Inland Lakes and Wetlands issues have been combined as follows:
Development setbacks and vegetated buffers are insufficient to protect inland lakes and wetlands. As a result, inland wetlands continue to be drained and filled for home and commercial development and agriculture; inland lakes continue to suffer from nutrient enrichment. Invasive native and non-native species are impacting native habitats and species. Conservation priorities have not been established so that sufficient wetland complexes and inland lakes maintain original habitats and self-sustaining populations of native fish and wildlife.
Uplands 
Desired State

Upland habitats remain sufficiently large and connected to maintain plant and animal diversity. Upland habitats are adequately connected to provide migration corridors for species. Native plant and animal populations are thriving. Erosion to surface waters is controlled and groundwater is recharged. 
Key Threats

	Stresses
	Potential Source(s) of Stress

	1. Fragmentation, direct destruction
	Incompatible development, conversion to agriculture, incompatible forestry practices, new mine development

	2. Altered fire regime
	Fire management policy of suppression.

	3. Invasive native and non-native species 
	Altered composition/altered structure including: management of/for certain species (deer, maple, aspen, etc.); invasive species from management activities; accidental introduction; landscaping; pathogens; climate change.


Current Issues

1.
The economic and ecological value of prairies/grasslands, savannas, barrens, forests, and other upland habitats are not properly accounted for in cost-benefit assessments. This results in destruction and fragmentation of natural habitats as well as the ecosystem services they provide, such as groundwater recharge areas and migration corridors and habitats for many species. Large landholdings formerly in timber production are coming on the market and are vulnerable to development if not protected.
Stresses: Fragmentation, direct destruction.
Action: Address within the HS Team. 

2.
Non-indigenous invasive species continue to disrupt upland habitats.

Stresses: Altered composition/altered structure
Action: Address jointly with IS Team

3.
Habitats and species continue to be lost due to poor management practices such as the suppression of fire.

Stresses: Altered fire regime

Action: Address within the HS Team.

Uplands issues have been combined as follows:

The economic and ecological value of prairies/grasslands, savannas, barrens, forests, and other upland habitats are not properly accounted for in cost-benefit assessments. The results are destruction and fragmentation of natural habitats as well as the ecosystem services they provide, such as groundwater recharge areas and migration corridors and habitats for many species. Invasive native and non-native species continue to disrupt habitats. Poor management practices have contributed to loss of native habitat and biota in native ecosystems.

