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Coastal Wetland Invertebrate Communities 
Formerly Indicator #4501 

 

Overall Assessment 
Status: Not Assessed 
Trend: Not Assessed  
Rationale: Part of an overall analysis of biological communities of Great Lakes coastal wetlands. 
 

Note: This is a progress report towards implementation of this indicator.  The indicator is 
currently being used throughout the entire Great Lakes basin, but data will not be available until 
2012.   The following evaluation was constructed using input from investigators collecting 
invertebrate community composition data from Great Lakes coastal wetlands over the last 
several years.   Regarding the following, neither experimental design nor statistical rigor has 
been used to specifically address the status and trends of invertebrate communities of coastal 
wetlands of the five Great Lakes.  However, in the spring of 2011, an effort was put forth by a 
consortium of universities that established a statistically sound basin-wide coastal wetland 
monitoring program.  This indicator will be used, along with others, at the majority of coastal 
wetlands with a surface water connection to the Great Lakes that are greater than 4 hectares in 
size.  The effort is bi-national and basin wide and will produce scientifically-defensible 
information on the status and trends of Great Lakes coastal wetlands.  
 
Lake-by-lake Assessment 
Each lake was categorized with a not assessed status and an undetermined trend, indicating that data were not 

available yet.  

 

Purpose 

 To directly measure specific components of invertebrate community composition 

 To infer the chemical, physical and biological integrity and range of degradation of Great Lakes coastal 

wetlands 

 
Ecosystem Objective 
Significant wetland areas in the Great Lakes System that are threatened by urban and agricultural development and 

waste disposal activities should be identified, preserved and, where necessary, rehabilitated (Annex 13 GLWQA). 

Conducting monitoring and surveillance activities will gather definitive information on the location, severity, aerial 

or volume extent, and frequency of the Great Lakes coastal wetlands (Annex 11 GLWQA).  This indicator supports 

the restoration and maintenance of the chemical, physical and biological integrity of the Great Lakes basin and 

beneficial uses dependent on healthy wetlands (Annex 2 GLWQA). 

 
State of the Ecosystem 
Teams of Canadian and American researchers from several research groups (e.g. the Great Lakes Coastal Wetlands 

Consortium, the Great Lakes Environmental Indicators project investigators, the U.S. Environmental Protection 

Agency (U.S. EPA) Regional Environmental Monitoring and Assessment Program (REMAP) group of researchers, 

and others) sampled large numbers of Great Lakes wetlands. In 2002 the Great Lakes Coastal Wetlands Consortium 

conducted extensive surveys of wetland invertebrates of the four lower Great Lakes. The Consortium-adopted Index 

of Biotic Integrity (IBI, Uzarski et al. 2004) was applied in wetlands of northern Lake Ontario. The results can be 

obtained from Environment Canada (Environment Canada and Central Lake Ontario Conservation Authority 2004).  
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These methods are now being used basin-wide by a consortium of universities but these data will not be available 

until 2012. 

 

Uzarski et al. (2004) collected invertebrate data from 22 wetlands in Lake Michigan and Lake Huron during 1997 

through 2001. They determined that wetland invertebrate communities of northern Lakes Michigan and Huron 

generally produced the highest IBI scores. IBI scores were primarily based on richness and abundance of Odonata, 

Crustacea plus Mollusca taxa richness, total genera richness, relative  abundance Gastropoda, relative abundance 

Sphaeriidae, Ephemeroptera plus Trichoptera taxa richness, relative abundance Crustacea plus Mollusca, relative 

abundance Isopoda, Evenness, Shannon Diversity Index, and Simpson Index. Wetlands near Escanaba and 

Cedarville, Michigan, scored lower than most in the area. A single wetland near the mouth of the Pine River in 

Mackinac County, MI, consistently scored low. In general, all wetlands of Saginaw Bay scored lower than those of 

northern Lakes Michigan and Huron. However, impacts are more diluted near the outer bay and IBI scores reflect 

this. Wetlands near Quanicassee and Almeda Beach, MI, consistently scored lower than other Saginaw Bay sites.  

 

Burton and Uzarski also studied drowned river mouth wetlands of eastern Lake Michigan quite extensively since 

1998. Invertebrate communities of these systems show linear relationship with latitude. However, this relationship 

also reflects anthropogenic disturbance. Based on the metrics used (Odonata richness and abundance, Crustacea plus 

Mollusca richness, total genera richness, relative abundance Isopoda, Shannon Index, Simpson Index, Evenness, and 

relative abundance Ephemeroptera), the sites studied were placed in increasing community health in the order 

Kalamazoo, Pigeon, Muskegon,  White, Pentwater, Pere Marquette, Manistee, Lincoln, and Betsie. The most 

impacted systems of eastern Lake Michigan are located along southern edge and impacts decrease to the north. 

 

Wilcox et al. (2002) attempted to develop wetland IBIs for the upper Great Lakes using microinvertebrates. While 

they found attributes that showed promise during a single year, they concluded that natural water level changes were 

likely to alter communities and invalidate metrics. They found that Siskiwit Bay, Bark Bay, and Port Wing had the 

greatest overall taxa richness with large catches of cladocerans. They ranked microinvertebrate communities of Fish 

Creek and Hog Island lower than the other four western Lake Superior sites. Their work in eastern Lake Michigan 

testing potential metrics placed the sites studied in decreasing community health in the order Lincoln River, Betsie 

River, Arcadia Lake/Little Manistee River, Pentwater River, and Pere Marquette River. This order was primarily 

based on the median number of taxa, the median Cladocera genera richness, and also a macroinvertebrate metric 

(number of adult Trichoptera species). 

 
Pressures 
Physical alteration and eutrophication of wetland ecosystems continue to be a threat to invertebrates of Great Lakes 

coastal wetlands. Both can promote establishment of non-native vegetation, and physical alteration can destroy plant 

communities altogether while changing the natural hydrology to the system. Invertebrate community composition is 

directly related to vegetation type and densities; changing either of these components will negatively impact the 

invertebrate communities. 

 

Agriculture 

Agriculture degrades wetlands in several ways, including nutrient enrichment from fertilizers, increased sediments 

from erosion, increased rapid runoff from drainage ditches, introduction of agricultural non-native species (reed 

canary grass), destruction of inland wet meadow zone by plowing and diking, and addition of herbicides.  

 

Urban development 

Urban development degrades wetlands by hardening shoreline, filling wetland, adding a broad diversity of chemical 
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pollutants, increasing stream runoff, adding sediments, and increased nutrient loading from sewage treatment plants. 

In most urban settings, almost complete wetland loss has occurred along the shoreline. 

 

Residential shoreline development 

Along many coastal wetlands, residential development has altered wetlands by nutrient enrichment from fertilizers 

and septic systems, shoreline alterations for docks and boat slips, filling, and shoreline hardening. Agriculture and 

urban development are usually less intense than local physical alteration which often results in the introduction of 

non-native species.  

 

Mechanical alteration of shoreline 

Mechanical alteration takes a diversity of forms, including diking, ditching, dredging, filling, and shoreline 

hardening. With all of these alterations, non-native species are introduced by construction equipment or in 

introduced sediments.  

 

Introduction of non-native species 

Non-native species are introduced in many ways. Some were purposefully introduced as agricultural crops or 

ornamentals, later colonizing in native landscapes. Others came in as weeds in agricultural seed. Increased sediment 

and nutrient enrichment allow many of the worst aquatic weeds to out-compete native species. Most of the worst 

non-native species are either prolific seed producers or reproduce from fragments of root or rhizome. Non-native 

animals have also been responsible for increased degradation of coastal wetlands.  

 

Pressures were described by Dennis Albert in the Coastal Wetland Plant Communities Indicator # 4862 

 

Management Implementations  
Although monitoring protocols have been developed for this indicator by the Great Lakes Coastal Wetlands 

Consortium, monitoring on basin wide scale has net yet occurred.  Implementations of a long term coastal wetland 

monitoring program is pending, however support for this program is need4ed by resource managers throughout the 

basin.   

 

Assessing Data Quality 
Insert “x” under the statement that best corresponds with each data characteristic 

Data Characteristics 
Strongly 

Agree 
Agree 

Neutral or 
Unknown 

Disagree 
Strongly 
Disagree 

Not 
Applicable 

1. Data are documented, validated, or 

quality-assured by a recognized agency or 

organization 

X      

2. Data are traceable to original sources X      

3. The source of the data is a known, 

reliable and respected generator of data 
X      

4. Geographic coverage and scale of data 

are appropriate to the Great Lakes basin 
X      

5. Data obtained from sources within the 

U.S. are comparable to those from  

Canada 

X      
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6. Uncertainty and variability in the data 

are documented and within acceptable 

limits for  this indicator report 

X      

Clarifying Notes: 
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Last Updated 
State of the Great Lakes 2009 report. 

An editor’s note was added for the 2011 reporting cycle. 


