
CHECKUP

2020

Assessing Ecosystem Health  

of the Detroit River 

and Western Lake Erie



Cover Photos: Upper left: western Lake Erie algal bloom by National Aeronautics and Space Administration; Middle right: 
Osprey (Pandion haliaetus) by Fred Drotar; Lower right: lake sturgeon (Acipenser fulvescens) collected off the Fighting Island 
reef by U.S. Fish and Wildlife Service; Lower left: restored habitat of Blue Heron Lagoon on Belle Isle by Friends of the Detroit 
River; Lower middle left: contaminated sediment remediation at Black Lagoon by Bob Burns, Friends of the Detroit River; 
Upper middle left: soft shoreline along Wayne County’s Elizabeth Park by Emily Wilke.



Checkup: Assessing Ecosystem Health  
of the Detroit River and Western Lake Erie 

John H. Hartig, University of Windsor 
Steven N. Francoeur, Eastern Michigan University 

Jan J.H. Ciborowski, University of Windsor 
John E. Gannon, International Joint Commission 

Claire E. Sanders, Essex Region Conservation Authority 
Patricia Galvao-Ferreira, University of Windsor 

Collin R. Knauss, University of Michigan 
Gwen Gell, University of Michigan 
Kevin Berk, University of Windsor 

Based on the 2019 State of the Strait Conference held at the 
University of Windsor, Windsor, Ontario, Canada 

2020 

Suggested citation: Hartig, J.H., Francoeur, S.F., Ciborowski, J.J.H., Gannon, 
J.E., Sanders, C.E., Galvao-Ferreira, P., Knauss, C.R., Gell, G., Berk, K., 
2020. Checkup: Assessing Ecosystem Health of the Detroit River and 
Western Lake Erie. Great Lakes Institute for Environmental Research 
Occasional Publication No. 11, University of Windsor, Ontario, Canada 
ISSN 1715-3980.



i 

Table of Contents 

Dedication to Ric Coronado .......................................................................................... v 

Preface – Ontario Lieutenant Governor Elizabeth Dowdeswell .................................. vi 

Acknowledgements  ......................................................................................... viii 

1.0  Executive Summary  ............................................................................................1 

2.0  Introduction  .......................................................................................................4 

3.0  Comprehensive and Integrative Assessment ................................................... 11 

3.1  State of Detroit River and Western Lake Erie ................................................ 11 

3.2  Key Environmental and Natural Resource Challenges and Recommended 
Next Steps ......................................................................................................... 20 

3.2.1 Climate Change  ..................................................................................... 20 

3.2.2 Eutrophication and Algal Blooms  ......................................................... 24 

3.2.3 Toxic Substances Contamination .......................................................... 27 

3.2.4 Invasive Species ....................................................................................... 30 

3.2.5 Habitat Loss and Degradation ................................................................ 32 

3.2.6 Nonpoint Source Pollution .................................................................... 40 

3.2.7 Human Health and Environmental Justice ........................................... 42 

3.2.8 Population Growth, Transportation Expansion, and Land Use 
Changes ............................................................................................................ 44 

4.0  Concluding Thoughts and Summary of Recommendations.......................... 46 

5.0  Literature Cited  ............................................................................................... 53 

6.0  Appendix A - State of the Strait Conference Program – 
November 19, 2019 ......................................................................................... 59 

7.0  Appendix B – 61 Indicator Reports Organized by the Pressure-State-Response 
Model  ............................................................................................................... 61 

Pressure Indicators 

7.1  Air pollution and environmental justice in southwest Detroit, Michigan 
(G.O. Williams) ................................................................................................ 63 

7.2  Detroit River phosphorus loads to Lake Erie (D. Scavia, C.M. Long, and L. 
Vacarro) ............................................................................................................ 69 



 

ii 

7.3  Human population growth and distribution in southeast Michigan (C. 
Knauss) ............................................................................................................. 77 

7.4  Human population growth and distribution in the Windsor Census 
Metropolitan Area (W. Stark and K. Berk) ..................................................... 83 

7.5  Land use change in southeast Michigan (Southeast Michigan Council of 
Governments) ................................................................................................... 89 

7.6  Oil pollution of the Detroit and Rouge rivers (J.H. Hartig) ........................... 95 

7.7  Phosphorus loads and concentrations from the Maumee River (N. Manning 
and L. Johnson) .............................................................................................. 101 

7.8  Trends in sediment contaminant concentrations in the Huron-Erie Corridor 
(C.M. Godwin) ............................................................................................... 115 

7.9  Transportation in southeast Michigan (Southeast Michigan Council of 
Governments) ................................................................................................. 121 

7.10  Wayne County’s carbon emissions (V. Sick and G. Gell) ............................ 131 

State Indicators 

7.11  Atmospheric temperature changes in the Western Lake Erie Climate 
Division (E. Maher and K. Channell) ........................................................... 139 

7.12  Bald Eagle reproductive success (C. Mensing, N. LaFleur, and J. Hartig) ... 145 

7.13  Benthic macroinvertebrates in the Rouge River watershed (S. Patrella, T.J. 
Maguire, and S. Thompson)  ......................................................................... 151 

7.14  Changes in ice cover in Lake Erie (E. Maher and K. Channell) .................. 157 

7.15  Chironomid abundance and deformities (J. Ciborowski) ............................ 163 

7.16  Common Tern breeding colonies in southeast Michigan (T. Schneider) ... 171 

7.17  Conservation of Black Terns – A Michigan Species of Special Concern (E. 
Rowan) ............................................................................................................ 175 

7.18 Conservation of common five-lined skink in Point Pelee National Park (T. 
Dobbie and S. Hecnar) .................................................................................. 183 

7.19  Contaminants in colonial waterbird eggs – Detroit River (S. de Solla and K. 
Hughes) ........................................................................................................... 189 

7.20  Detroit River coastal wetlands (D.R. Pearsall, J.H. Hartig, and A. Urso) .... 199 

7.21  Dissolved oxygen levels in the Rouge River (A. DeMaria and N.Mullett) ... 207 

7.22  Fall raptor migration at Holiday Beach Conservation Area, Amherstburg, 
Ontario (D. Oleyar and J.H. Hartig) ............................................................. 215 



 

iii 

7.23  Fall raptor migration at the Detroit River Hawk Watch (D. Oleyar and J.H. 
Hartig) ............................................................................................................. 221 

7.24  Harmful algal blooms in western Lake Erie (T. Bridgeman) ........................ 227 

7.25  Hexagenia density and distribution in the Detroit River (J. Ciborowski) ..... 231 

7.26  Invasive species (H. MacIsaac and E.M. De Roy) .......................................... 241 

7.27  Lake level changes in Lake Erie (E. Maher and K. Channell) ...................... 247 

7.28  Lake sturgeon population (J.A. Chiotti and J.C. Boase) .............................. 253 

7.29  Lake whitefish spawning (E. Roseman and R. DeBruyne) ........................... 261 

7.30 Lead poisoning in Detroit, Michigan (L. Thompson and L. Meloche) ....... 267 

7.31  Management of common reed (Phragmites australis) at Erie Marsh Preserve (C. 
May) ................................................................................................................ 277 

7.32  Mercury in Lake St. Clair walleye (Ontario Ministry of Environment, 
Conservation, and Parks) ............................................................................... 281 

7.33  Oligochaete densities and distribution (J. Ciborowski) ................................ 285 

7.34  Osprey nesting success in southeast Michigan (J.H. Hartig) ........................ 293 

7.35  Peregrine Falcon reproduction in southeast Michigan (C.K. Becher and J.H. 
Hartig) ............................................................................................................. 297 

7.36  Plankton communities in western Lake Erie (D.D. Kane) ........................... 303 

7.37  Precipitation changes in Western Lake Erie Climate Division (E. Maher and 
K. Channell) ................................................................................................... 309 

7.38  Projected bird impacts of climate change (C. Harpur and J. Wu) ............... 315 

7.39  Walleye population of Lake Erie (T. Wills, S. Marklevitz, and M. Faust) ... 327 

7.40  West Nile virus (Michigan Department of Health and Human Services) ... 331 

Response Indicators 

7.41  Canadian habitat restoration in the Detroit River (J. Serran and C.  
Sanders) .......................................................................................................... 335 

7.42  Canadian laws and policies to address algal blooms (C. Tsang and P. Galvao 
Ferreira) .......................................................................................................... 343 

7.43  Climate change adaptation in Windsor, Ontario (K. Richters) ................... 351 

7.44  Combined sewer overflow controls in southeast Michigan (S. Coffey, M. 
Khan, E. Hogan, and I. Salim) ...................................................................... 357 

7.45  Connecting United States and Canadian greenways (G. Gell, K. Berk, and 
J.H. Hartig) ..................................................................................................... 367 



iv 

7.46  Contaminated sediment remediation in the Canadian portion of the Detroit 
River (C. Sanders, K. Drouillard, and J. Serran)........................................... 373 

7.47  Contaminated sediment remediation in the River Raisin Area of Concern 
(J.H. Hartig) .................................................................................................... 379 

7.48  Contaminated sediment remediation in the U.S. portion of the Detroit River 
(R. Ellison, S. Noffke, K.G. Drouillard, A. Grgicak-Mannion, and J.H. 
Hartig) ............................................................................................................. 385 

7.49  Detroit’s leadership in establishing municipal greenhouse gas reduction 
targets and an action agenda to address climate change (J.H. Heeres, N. 
Killeen, and E. Palazolla) ............................................................................... 393 

7.50  Detroit River-Western Lake Erie Cooperative Weed Management Area – The 
7-year evolution of an effective partnership in invasive species surveys and
treatment (J. Fletcher, C. May, and S. White) .............................................. 401 

7.51 Green infrastructure in southeast Michigan (Southeast Michigan Council of 
Governments) ................................................................................................. 407 

7.52  Greenway trails in Windsor, Ontario (L. Newton) ....................................... 419 

7.53  Growth of the Detroit River International Wildlife Refuge (J.H. Hartig and 
C. Knauss) ...................................................................................................... 425 

7.54  Phosphorus discharges from the Great Lakes Water Authority’s water 
resource recovery facility (M. Khan, E. Hogan, I. Salim) .............................. 431 

7.55  Soft shoreline along the Canadian side of the Detroit River (C. Sanders) .. 437 

7.56 Soft shoreline along the U.S. Detroit River shoreline (J.H. Hartig and C. 
Knauss) ........................................................................................................... 443 

7.57  The legacy of bicycles in Detroit, Michigan: A look at greenways through 
time (T. Scott and G. Gell) ............................................................................ 451 

7.58  The need for a multi-national climate change adaptation plan (P. Galvao-
Ferreira, K. Berk, and A. Hristova)................................................................ 459 

7.59  Transboundary conservation in the Detroit River-Western Lake Erie region 
(M. Khan) ....................................................................................................... 465 

7.60  Treaty responsibilities between settler and Indigenous Nations in the western 
Lake Erie-Detroit River ecosystem (K. Berk) ................................................. 477 

7.61  U.S. habitat restoration under the Detroit River Remedial Action Plan (B.
Burns and S. Lovall) ....................................................................................... 485 

8.0  Appendix C - State of the Strait Conference Poster Abstracts ..................... 493 



 

241 

Dr. Hugh J. MacIsaac, University of Windsor, Great Lakes Institute for 
Environmental Research, hughm@uwindsor.ca 

Emma M. De Roy, University of Windsor, Great Lakes Institute for Environmental 
Research, deroye@uwindsor.ca 

 

Background 

Numerous stressors threaten the health of the Laurentian Great Lakes in general, 
and Lake Erie in particular (Figure 1). The Great Lakes are replete with non-
indigenous species (NIS), with over 180 species currently established (Ricciardi, 
2006) (Figure 2); Lake Erie supports the greatest number of AIS (USGS, 2012). 
Arguably, NIS that cause profound ecological and economic damage - invasive 
species – are the leading stressor in Lake Erie (Allan et al., 2013). Numerous 
pathways are responsible for NIS release including commercial shipping, live species 
trade, and unauthorized introductions (Ricciardi, 2006). Ballast water release from 
commercial shipping has been the primary pathway for species introductions since 
1959 (Ricciardi, 2006).  

 

Figure 1. Cumulative environmental stress experienced in each of the Great Lakes, including 
invasive species. Data are pooled from 34 total stressors (Allan et al., 2013). 

 

 

 

7.26 Invasive Species 
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Figure 2. Cumulative number of non-indigenous species in the Great Lakes (Ricciardi, 2006). 

Status and Trends 

The number of new NIS was seemingly reduced following mandatory ballast water 
flushing regulations for foreign ships entering the Great Lakes (Bailey et al., 2011). 
Despite this, four new invertebrate NIS (copepods Thermocyclops crassus and 
Mesocyclops pehpeiensis, cladoceran Diaphanosoma fluviatile and rotifer Brachionus 
leydigii) have been reported since 2014 in Lake Erie (Connolly et al., 2017; Connolly 
et al., 2018; Connolly et al., 2019; Lower and Sturtevant, 2019). Some of these NIS 
were reported previously in ship’s ballast water (Johengen et al., 2005), suggesting 
that they may have entered via this pathway. Mesocyclops is associated with 
aquaculture and the ornamental plant trade (Connolly et al., 2019). Alternative 
pathways – e.g., aquarium trade – also introduce species (Duggan et al., 2018) and, 
without proper management, are likely to dominate longer-term invasions in the 
Great Lakes as ballast water treatment becomes mandatory. Caution needs to be 
exercised in attribution of pathways when new NIS are reported, as the new NIS in 
Lake Erie could have entered prior to implementation of ballast water management 
even though they were discovered recently (i.e., time lags), or if more than one 
pathway could potentially introduce a species.    

Management Next Steps 

 Coordinated NIS regulations and management are needed in this region. For 
example, intensive grass carp eradication is of utmost importance given their 
expanding range in the southern part of western Lake Erie, and the high risks 
associated with the species (Cudmore et al., 2016; Embke et al., 2016).  

The IMO International Convention for the Control and Management of Ships’ 
Ballast Water and Sediments will require all vessels to have on-board water 
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treatment systems by 2024, and places limits on the permissible abundance of 
discharged organisms (IMO, 2016).  It is important that these regulations apply to 
the domestic ‘laker’ fleet as well to reduce inter-lake dispersal of NIS. In addition, 
the efficacy of ballast treatment should be verified through comprehensive sampling 
on the Great Lakes. Enactment of regulations relevant to alternative pathways also 
requires immediate attention region-wide. 

Research/Monitoring Needs 

Species-specific methods of control and impact mitigation are needed, but lacking 
(Wilkie et al., 2018). Furthermore, the region requires consistent monitoring 
programs to detect and eradicate invasive species if introduced - i.e., the killer 
shrimp (Dikerogammarus villosus) and golden mussel (Limnoperna fortunei) (Zhang et 
al., 2019) - or those undergoing range expansion, such as the Eurasian tench (Tinca 
tinca) (Avlijaš et al., 2018). Should any of these species establish, detection at low 
densities is essential when eradication might be feasible. Environmental DNA 
(eDNA) sampling can assist with this endeavor. Species distribution models predict 
species presence given information on range and climatic suitability and may be used 
to direct sampling efforts. 

For newly established invasive species, long-term monitoring is essential to assess 
impacts on Lake Erie. The New Zealand Mud Snail (Potamopyrgus antipodarum) was 
reported in Lake Erie for the first time in 2007, where it is now considered 
established (Illinois-Indiana Sea Grant, 2019). Its impacts are unknown in this 
region but may be significant. Regular monitoring can also allow managers to assess 
whether invasion rate changes over time by reducing time lags.   
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