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EXECUTIVE SUMMARY 

In preparation for the Cooperative Science and Monitoring Initiative (CSMI) 2012 
field year in Lake Huron, the Lake Huron Binational Partnership is holding a 
planning meeting in Tobermory, Ontario from October 4-6, 2010.  This report serves 
as background for this meeting and a departure point for the participants to indentify 
future management needs and to plan their activities for 2012 and over the next five 
years of the CSMI cycle. 

The report summarizes and attempts to synthesize, from a management perspective, 
the considerable science and monitoring work that has been conducted on Lake 
Huron over the past 4-5 years, including the 2007 Lake Huron field year and 
subsequent research and monitoring since then.  Included in sections 2 and 3 of this 
report is a synthesis of findings on contaminants in fish and wildlife, aquatic 
ecosystem structure and function, and aquatic habitat conditions.     

While considerable information to support lake-wide management actions has been 
acquired over the past five years, there continue to remain information gaps that 
should be considered in planning science and monitoring activity over the next five 
years.  Among them are: 

 Information related to fish community dynamics in the nearshore waters of Lake 
Huron (excluding the major embayments); 

 Understanding the relative contributions of invasive species and changes in 
phosphorus loadings to observations of increased eutrophication symptoms in the 
nearshore waters and a decrease in phosphorus levels and lower food web 
productivity in the offshore waters. This includes understanding the interactions 
between the nearshore and offshore waters of the lake; and resulting changes in 
ecosystem structure and function ; 

 More information from long term datasets on nearshore water quality are needed 
to determine if nearshore (~ >20m depth) regions of the lake have indeed 
experienced significant water quality changes; 

 Information is needed to help quantify and determine the controlling factors for  
over-winter survival of age-0 fishes;  

 Understanding the feed forward and feedback process in the zooplankton 
community that links the lower and upper food webs in the system.  This includes 
understanding the importance of invaders, such as Bythotrephes, in energy flow; 

 Continued assessment of the forage community (benthos, zooplankton, prey fish) 
structure and function relative to the suite of environmental stressors on this 
system;  

 Understanding the role that winter primary production plays in the fish carrying 
capacity of the lake and the potential for it to increase in response to climate 
change;  

 With regard to legacy contaminants (PCBs, Hg, dioxin TEC), a major need is to 
understand how close the fish body burdens are to being at steady-state with the 
external loads of these chemicals.  In other words, how significant is sediment 
feedback in controlling fish body burdens;  
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 With regard to emerging chemical, there is a significant gap in data regarding 
emerging chemicals (such as PBDE’s, PFOS, and Pharmaceuticals and Personal 
Care Products) in Lake Huron water, sediments, and fish; and  

 With regard to fish and wildlife habitat, there is insufficient information to assess 
the response of shoreline ecosystem habitats (especially riparian wetlands) in 
response to changes in water level regime (timing, magnitude, frequency, and 
duration of water level conditions on both a seasonal and decadal scale) that 
might occur as a function of water level regulation actions or as a function of 
climate induced changes.   

Several emerging issues with respect to Lake Huron management and science have 
recently been raised.  One of the most talked about emerging issues is climate change, 
and research includes both making forecasts of future climate conditions as well as 
trying to understand the impacts of those changes in concert with other stressors 
(urbanization, deforestation, invasive species, etc.).  Several studies are planned 
across the Great Lakes looking specifically at the issue of climate change in the 
context of ecosystem and societal impacts.     

Research related to the sinkholes in Lake Huron is attempting to determine the 
importance of this recently discovered ecosystem as an emerging issue.   

The Great Lakes research community continues to identify more chemicals of 
emerging concern in Great Lakes waters.  Recent chemicals of concern include 
polybrominated diphenyl ethers (PBDEs) and pharmaceutical and personal care 
products (PPCP).  Others include bis-phenol-A (BPA), nanoparticles, phthalates, and 
other chemical additives. 

With the recent drop in Great Lakes water levels and continued development on 
sensitive shoreline areas, the deterioration of shoreline habitat quantity and quality is 
an emerging issue.  The shoreline region is often home to many endangered species, 
including several bird species.  It is also prone to invasion from non-native nuisance 
species, including such plants as phragmites.  Many states, provinces, and 
communities are faced with issues of increased erosion, loss of wildlife and fish 
spawning habitats, and poor nearshore water quality.  Agricultural practices and other 
nonpoint sources of pollution can also have a profound impact on the quality of 
shoreline areas. 
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1. INTRODUCTION 

The purpose of this report is to present a synthesis of the research and monitoring 
conducted in Lake Huron since 2007, the last major binational Lake Huron field year.  
This synthesis is being prepared in preparation for the next Lake Huron intensive 
field year, which is being conducted in 2012 as part of the binational Cooperative 
Science and Monitoring Initiative (CSMI).  The CSMI process is a five year process 
that is comprised of two years of planning for an intensive field year in the third year 
of the process.  Year 4 is reserved for laboratory analysis of samples acquired the 
previous year, and year 5 is for data analysis and reporting.  The CSMI process is an 
ongoing cycle that builds on knowledge gained from previous efforts.  Accordingly, a 
report of the knowledge gained from the 2007 Lake Huron intensive field year and 
subsequent science and monitoring will provide a sound basis for discussion of future 
information needs. 

Unlike the other Great Lakes, which follow the LaMP process for addressing lake-
wide environmental issues, the Lake Huron community has formed the Lake Huron 
Binational Partnership (Partnership) to prioritize and coordinate environmental 
activities in the basin.  To prepare for the field year in Lake Huron, the Partnership is 
holding a planning meeting in Tobermory, Ontario from October 4-6, 2010.  This 
report serves as background for this meeting and a departure point for the participants 
to indentify future management needs and to plan their activities over the next five 
years of the CSMI cycle. 

1.1 BACKGROUND ON LAKE HURON BINATIONAL PARTNERSHIP 

Officially formed in 2002, the Lake Huron Binational Partnership is a coalition of 
federal, state, and provincial agencies that have environmental responsibilities in the 
Lake Huron basin.  The purpose of the Partnership is to prioritize and coordinate 
environmental activities in the Lake Huron basin.  The Partnership identified three 
initial priority issues in 2002 that would benefit from the binational effort.  These 
issues are: contaminants in fish and wildlife, biodiversity and ecosystem function, and 
fish and wildlife habitat.  With respect to these issues, there are several key 
management questions that the Partnership is addressing.  These include: 

 How have contaminants affected fish and wildlife, and are the fish and wildlife 
healthy and safe to eat? 

 How is the lake ecosystem changing with regard to its structure and function and 
what has caused the changes? 

 What kind of invasive species are present in the lake and how do they affect the 
ecosystem? 

 How is the food supply for fish populations changing, and what effects will those 
changes have?  

 How can we protect and restore critical habitat for plants, fish, and wildlife? 
 How does loss of wetlands from shoreline alterations and development pressure 

affect fish and wildlife? 
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In addition to these binational issues, the Partnership also shares information between 
countries on domestic issues, such as progress in delisting of Areas of Concern within 
the basin, and fouling of beaches by algae and bacteria.  

With regard to these issues and other emerging issues the Partnership prepared an 
action plan in 2004, and 2008-2010 Action Plan in order to track progress, provide 
information on current research and monitoring, and identify future needs (Lake 
Huron Binational Partnership, 2008).   

1.2 SCOPE OF REPORT 

The scope of this report is to summarize and synthesize the science and monitoring 
work performed in the Lake Huron basin since 2007 in preparation for the Partnership 
5-year planning process, which begins at the Partners meeting in Tobermory, Ontario 
on October 4, 2010.  This report also includes references to work before 2007, 
because some results became available in the 2007-2010 period.  We have compiled 
over 200 citations of peer-reviewed papers, reports, presentations, and abstracts 
related to research and monitoring in the Lake Huron basin.  This report focuses on a 
subset of those references to identify topics that may be relevant from a manager’s 
standpoint.  This report summarizes the state of those efforts, identifies key findings 
relative to Partnership issues, and suggests information gaps relative to the 
management questions the partnership has posed. 

Section 2 of this report summarizes what was done during the 2007 field year and 
presents major findings relative to management issues.  Section 3 of this report 
synthesizes the research and monitoring conducted in Lake Huron over the past 4-5 
years by topic area.  Section 4 presents data gaps relative to the work conducted to 
date on the above management issues that were either identified by a research project 
or an individual agency.  Section 5 will present any new or emerging issues in Lake 
Huron that have been raised over the past 5 years, including the questions posed by 
researchers or Partnership members relative to those issues.  
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2. SUMMARY OF 2007 LAKE HURON FIELD YEAR 

In January, 2008 members of several U.S. and Canadian agencies met to discuss the 
sampling that had been conducted on Lake Huron in the summer of 2007.  
Environment Canada (EC) and USEPA-GLNPO continued to do their routine 
sampling in the open waters of the lake in the spring (both), summer (EPA), and fall 
(EC).  While those data are not presented in detail here, several summary plots are 
presented to put Lake Huron in the context of other Great Lakes.  Several special 
studies were identified at this meeting that had been conducted by the USEPA Mid 
Continent Ecology Division (MED), USGS, and NOAA.  Some of these studies are 
presented below, while others are discussed along with their findings in Section 3 of 
the report.   

2.1 SPECIAL STUDY OVERVIEW 

A special study by the USEPA-MED utilized a towed sensor array to develop a high 
resolution map of water quality in the nearshore waters of Lake Huron (Yurista et al., 
2010).  This data will be used to investigate the relationships between nearshore in-
situ measurements and land-use patterns in adjacent watersheds.  In addition, multiple 
tows taken throughout the summer will reveal if any seasonal patterns in water 
quality in the nearshore region.  The study area extended along the 20 m depth 
contour on the U.S. shoreline between Port Huron, MI and the St. Marys River outlet.  
Preliminary analysis shows that it is possible to predict (with linear models) the 
nearshore chlorophyll and zooplankton concentrations given land use and other 
intrinsic characteristics.  The results are not yet published, but preliminary results are 
shown below for model and data predictions of chlorophyll (Figure 1) and 
zooplankton (Figure 2).  

 

Figure 1. Predicted (red) and measured (black) chlorophyll concentration along 
a transect extending from Port Huron, MI (left side) to the St. Marys River 

outlet (right side). 
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Figure 2. Predicted (red) and measured (black) zooplankton biomass along a 
transect extending from Port Huron, MI (left side) to the St. Marys River outlet 

(right side). 

During the January, 2008 meeting members of the USGS, USEPA, and NOAA 
discussed a focused study of the food web of Lake Huron that was conducted in 2007.  
With funding from the USEPA, the USGS sampled transects off of  two ports 
(DeTour and Hammond Bay) in northern Lake Huron (Daley et al., 2009). In addition 
researchers from NOAA (Pothoven, 2010) sampled a transect off of Harbor Beach, 
MI in southern Lake Huron.   The goal of both projects was to determine if recent 
declines in zooplankton were due to increased predatory consumption.  Both research 
groups monitored water quality, zooplankton, and benthos.  A more rigorous analysis 
of the fish, zooplankton, and benthos (diets, stable isotopes, and lipids analysis) was 
undertaken by the USGS.  The health of larval fishes was also studied in the context 
of resource availability.  While the study is still ongoing preliminary results show that 
the food web remains dramatically altered and is consistent with data collected in 
2003 (discussed in Section 3). Densities of prey fish, zooplankton, and benthic 
invertebrates remain near record lows.  The USGS plans to apply a bioenergetics 
model to determine if the declines could be due to resource availability.   

Another dataset identified during the 2008 conference call was a basin-wide survey of 
benthic invertebrates by NOAA.  This study is discussed further in Section 3 in the 
benthos section under research by Nalepa (2009).  Results show a dramatic decline in 
Diporeia and an expansion of dreissenids to deeper depths. 

Also mentioned during the conference call was an intense research project being 
conducted by NOAA and others on Saginaw Bay (Stow et al., 2008).  This 5 year 
project (beginning in 2007) is funded by the NOAA Center for Sponsored Coastal 
Ocean Research.  While the primary objective of the project is to develop an 
Adaptive Integrated Framework (AIF) to bring scientists, managers, and stakeholders 
together, the project is also collecting an extensive chemical and biological dataset on 
Saginaw Bay. Several of the components of the project are mentioned in Section 3. 
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The project has collected data from the Saginaw River and its tributaries (nutrients) 
and from stations across Saginaw Bay (nutrients, benthos, fish, benthic algae) in 2007 
and continuing through 2010.   Some of the research has been published (Cha et al., 
2010; DeMarchi et al., 2010) with more publications scheduled as the project nears 
completion in 2012.  Preliminary results will be presented at the Tobermory meeting.  

2.2 CONVENTIONAL CHEMICALS 

This section presents trends in water chemistry from the USEPA-GLNPO website 
(http://www.epa.gov/glnpo/monitor.html) which compares the lake-wide average 
trends in water quality for all of the Great Lakes (Figures 3 to 7).  As a whole, Lake 
Huron is experiencing an increase in the spring chloride, and nitrate/nitrite 
concentrations.  Levels of total and dissolved phosphorus have been declining over 
time and are very similar to the open waters of Lake Superior.  Lake-wide chlorophyll 
values are lower today than in the late ‘80s and early ‘90s, and are similar to values 
measured in Lakes Michigan, Superior, and Ontario. 

 

Figure 3. Lake-wide average spring chloride. 
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Figure 4. Lake-wide average spring NO2+NO3. 

 

 

Figure 5. Lake-wide average spring total phosphorus. 
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Figure 6. Lake-wide average spring dissolved phosphorus. 

 

 

Figure 7. Lake-wide average spring chlorophyll. 
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Additional open water chemistry and nutrient data for Lake Huron was presented in 
Barbiero (2009) (Figure 8).  In addition to displaying the declining trends in total 
phosphorus and chlorophyll a, a noticeable increase (more than double) in the Secchi 
depth was observed between 1995 and 2006.  An upward trend in the dissolved silica 
was also observed over the same time period.  

 

Figure 8. Spring and summer water quality trends in northern (solid) and 
southern (open) Lake Huron (Barbiero et al., 2009).  

Monitoring data for Lake Huron was also summarized as part of the State of the 
Lakes Ecosystem Conference (SOLEC) in 2009 (Environment Canada & USEPA, 
2009).  Shown in Figure 9 is the annual spring average total phosphorus 
concentrations from monitoring by Environment Canada (blue) and the USEPA (red).  
The SOLEC total phosphorus open water target of 5 ugP/L is shown as a horizontal 
line. In recent years, the open water has been well below the 5 ugP/L TP target. 
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Figure 9. TP (ug/L) trends in Lake Huron (red=EPA, blue=EC). 

2.3 TOXIC CHEMICALS 

Time trends in several toxic compounds were presented in the 2009 SOLEC report 
(Environment Canada & USEPA, 2009).  Figure 10 below indicates that there has 
been no decrease in lake trout PCB levels in 2007 compared to 2005-6.  Nor has 
mercury in adult walleye shown any recent trends (Figure 11).  Other plots are 
presented in the SOLEC report for other toxic compounds.   

 

Figure 10.  Total PCBs in lake trout and OMOE fish consumption guidelines.  

 

Figure 11. Mercury in walleye and OMOE fish consumption guidelines. 

Long term trends in PCB concentrations in lake trout have been tracked for all the 
Great Lakes by GLNPO (Carlson & Swackhamer, 2006) and for all but Lake 



Synthesis of Science and Monitoring in Lake Huron from 2007 to 2010 September 30, 2010 
   

LimnoTech  Page 10 

Michigan by Environment Canada (Figures 12 and 13).  These data show exponential 
declines in total PCBs through the early 2000’s, especially for Lake Michigan and 
Ontario.  The lack of a measurable decline through the mid-2000’s in many of the 
lakes may suggest that PCB levels are approaching a steady-state condition with the 
present PCB loads to the lake.  Continued monitoring of PCBs is necessary to 
confirm this hypothesis or to detect a slower response to declining PCB loads. 

 

Figure 12. Total PCBs in odd year fish from 1972 to 2003. 

 

 

Figure 13. Total PCBs in whole lake trout. 
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3. SUMMARY OF SCIENCE AND MONITORING BY TOPIC AREA 

This section will synthesize research and monitoring findings over the past 3-5 years 
as they pertain to the action areas mentioned in the Action Plan. This section is 
divided into two sub-sections: aquatic ecosystems, which cover research related to 
bacteria, Cladophora, Harmful Algal Blooms (HABs), benthos, nutrients, plankton, 
zooplankton, physical processes, sinkholes, and water levels; and fish related science 
and monitoring. 

3.1 AQUATIC ECOSYSTEMS 

3.1.1 Bacteria 

Research related to bacteria has focused on refining methodologies to identify point 
and non point sources of contamination at bathing beaches around Lake Huron.  
Another recurring problem at bathing beaches is that the sand itself may harbor 
bacteria that can cause a higher than expected bacteria concentration in surface 
waters. 

Traditional Bacterial Source Tracking (BST) methods involve collecting bacteria 
samples from a range of possible contamination sources and comparing the DNA 
signature from the pool of sources to ambient water samples collected at a beach.  
Recent research by Lyautey et al. (2010) on fecal bacteria in southern Ontario has 
shown that the library of source samples should be specific to a geographic area and 
time range, otherwise the accuracy of BST methods limits the ability to pinpoint a 
specific source.    The accuracy of BST methods can also be improved by eliminating 
DNA signatures that are common among several sources.   

Additional source tracking research was conducted by Kon et al. (2009) along the 
eastern shore of Lake Huron in the Eighteen Mile River watershed.  Comparison of 
BST samples collected at the Ashfield Township Beach to a library of potential 
sources showed that over 60% of the bacteria contamination was originating from 
agricultural sources in the watershed and only 3% of the contamination was from 
human sources.  A significant finding of the research was that 15% to 22% of the 
bacteria samples could be traced back to Environmentally Adapted Strains (EAS) of 
bacteria that can replicate outside of animal hosts.  EAS bacteria have been found 
elsewhere in the Great Lakes and should be considered in all source tracking projects.   

Further research on the persistence of  E. Coli in the natural environment was 
conducted by Wheeler et al. (2006) at the Conger Lighthouse Beach near Port Huron, 
Michigan.  Using bacteria and autoclaved (sterile) sand from the beach they were able 
to show that bacteria concentrations can increase by 5 orders of magnitude (up to 
2x105 CFU/g) in two days and stay at that concentration for up to 35 days. Laboratory 
and in-situ incubations produced similar results when autoclaved sand was used.  
However, ambient concentrations of E. coli were always less than 100 CFU/g, 
suggesting that there are natural controls on bacterial growth (such as predation and 
competition for nutrients).   
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3.1.2 Cladophora 

The recent reemergence of Cladophora in nearshore areas of the Great Lakes has 
sparked a renewed interest in Cladophora related research. Some of that research is 
being conducted in the nearshore areas of Lake Huron.    

In preparation for SOLEC 2008, a special research summary was written about 
Cladophora (Auer & Bootsma, 2008).  The summary states that Cladophora has 
become a nuisance in Lakes Erie, Ontario, and Michigan at levels similar to what was 
seen in the 1970s.  The summary goes on to state that the recent increase in 
Cladophora is likely due to increased transparency (linked to Dreissenids), which has 
increased the growth potential of Cladophora by 50%.  This is enough to offset the 
gains that have been made to reduce loads of nutrients to the Great Lakes. A second 
hypothesis is that nutrients are being accumulated more in the nearshore region of the 
Great Lakes due to filtering and deposition by dreissenids. While some researchers 
have observed Cladophora problems in isolated areas there isn’t any lake-wide or 
basin-wide surveillance system to grasp the full extent of the problem. The authors 
recommend additional monitoring and modeling to identify the most effective means 
of managing nuisance Cladophora growth.  

One of the authors of the SOLEC summary on Cladophora, Dr. Marty Auer, has been 
working with other researchers to refine the Great Lakes Cladophora Model 
(Tomlinson et al., 2010).  This model is designed for application across the gradients 
in light and nutrient status seen in nearshore areas of the Great Lakes. The model uses 
knowledge gained from work done in the early 1980’s (Auer & Canale, 1982) by the 
authors.  The model was tested against data from Lake Huron (Harbor Beach, MI) 
collected in 1979 and then validated against data collected in 2006 on Lake Michigan 
(Milwaukee, WI). An application of the model showed that increases in water 
transparency in Lake Michigan had extended the depth of Cladophora colonization 
by < 60% (from a depth of 6m to over 12 m), which led to a doubling of annual net 
production.  The model also showed that soluble reactive phosphorus (SRP) 
concentrations need to be below 1 ugP/L in order to limit the growth. 

There are currently three ongoing projects in Lake Huron which are studying 
nearshore benthic algae.  All projects are collecting ambient water quality data and 
surveying benthic algae nearby and then each one is focusing on a specific research 
question.  

The first project is being led by Dr. David Burton of the University of Waterloo, with 
support from the Ontario Ministry of the Environment (Todd Howell) and others 
(Howell & Barton, 2010).  This group is focusing on the Point Clark, Ontario region 
which is plagued with shoreline fouling from Cladophora, Chara, and other 
periphyton from shallow and deep areas.  The purpose of the project is to collect 
chemical, physical, and biological data from the region and to survey the extent of 
benthic algae with the goal of identifying the most effective means to limit and 
manage future growth. 

The second project is part of a multidisciplinary project on Saginaw Bay being lead 
by NOAA-GLERL with the nearshore benthic algae component being led by 
researchers at Michigan State University (Peters et al., 2010).  As with the previous 
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study, the benthic algae in Saginaw Bay are made up of several species, which all can 
contribute to beach fouling. The goal of this project is similar to the last, except that 
the results will compliment other portions of the larger project to simulate the 
transport of nutrients from the watershed to the bay.  

The third project is being led by researchers at Michigan Technological University 
(Dr. Martin Auer and Aaron Dayton) and focuses on measuring gradients in 
phosphorus concentrations near dreissenids beds in Saginaw Bay (Dayton & Auer, 
2010).  Preliminary results indicate that near bottom SRP levels are 2 to 3 times 
greater under low wind conditions than further up (~30 cm) in the water column.  
Monitoring will continue in 2011.  The hypothesis is that there is a positive feedback 
loop between Cladophora and Dreissenids.  

3.1.3 Harmful Algal Blooms 

Harmful algal blooms (HABs) continue to plague portions of the Great Lakes 
including the shallow embayments of Lake Huron during the summer months.  
Recent research has focused on monitoring the extent of blooms, studying the impacts 
of blooms, and developing new methods to detect concentrations of toxins.  Two of 
the literature sources summarize the current state of HABs research at the Great 
Lakes level.  The first one is a background document written prior to the SOLEC 
2008 conference (Watson & Boyer, 2008) and the second one involves two of the 
same authors (Ridal et al., 2008).  The SOLEC background paper mentions that over 
one third of Areas of Concern have taste and odor impairments.  Of additional 
concern is that remedial action plans usually rely on proxies instead of direct data to 
make assessments of taste and odor impairments caused by HABs. On a lake-wide 
basis, the SOLEC paper identified Lake Huron as having a “mixed” status with 
respect to HABs, meaning that it’s a problem in some areas, but not others.  Of 
concern is that some researchers have identified Lake Huron as having higher 
microcystin production capacity than HABs in western Lake Erie (Dyble et al., 2008).   

A few years ago, NOAA established the Center for Excellence for Great Lakes and 
Human Health.  The center has three research priority areas including reducing beach 
closures, drinking water, and HABs (NOAA GLERL, 2010).    

Research conducted by Lekki et al (2009) utilizes remote sensing to map the 
concentrations of a HAB in Saginaw Bay and in the western basin of Lake Erie.  The 
project tested two airborne platforms that can be retrofitted onto planes, unmanned 
planes, and balloons to quickly assess the extent of an algal bloom.  The researchers 
worked in conjunction with water based measurements to calibrate the hyper spectral 
imaging system and were able to estimate the algae concentration. Further research is 
planned to refine the atmospheric correction factors.  

One of the problems associated with identifying a HAB is that current laboratory 
detection methods are either fast, but have high detection limits or slow, but provide 
lower detection limits.  In recent research by Gregson et. al. (2006) a new method is 
explored that is both  fast and accurate at measuring microcystin hepatoxins (MC).  
The method was optimized to test MC concentrations as low as 0.025 ug/L from 
untreated surface waters.  This is well below the public health criteria of 1 ug/L.   
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3.1.4 Benthos 

The macro benthos has historically been a key component in lower food web of Lake 
Huron, but as research has shown, the benthic community is in decline and doesn’t 
show any signs of recovering.   

Monitoring by USEPA-GLNPO has shown that between 1997 and 2009 Diporeia 
abundance had dropped significantly (Barbiero et al., 2010b).  In 1997 Diporeia were 
present at all stations with a lake-wide average of 3,500 /m2.  By 2009, Diporeia were 
only present at the deepest sites (> 90m) and with abundances ranging from 191 to 
720 /m2. The trends seen in Lake Huron are very similar to what occurred in Lake 
Michigan during the same time period.  A figure from the paper is reproduced below 

 

Figure 14. Diporeia densities in Lake Huron, 1997-2009. 

Error bars indicate one standard error.  Station designations are given above each 
plot; stations depths are given within each plot.  Rho values associated with Spearman 
rank sum correlations with year are shown below station depth where significant ( = 
0.05) trends were found.  <  20/m2 indicates average annual densities were below this 
value during the course of the study. 

Another agency that has monitored the benthos in the open waters of Lake Huron is 
the USGS.  Between 2001 and 2007 all native benthos experienced declines in 
abundance and Diporeia disappeared from all sites less than 46 m with significantly 
reduced numbers at 73 m (French, 2010).  Declines at the 46 m site coincided with 
the arrival of quagga mussels at this depth. On average, densities of Dreissenids 
increased at the 27, 46, and 73 m sites over the 2001 through 2007 period.     
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The decline in benthos in Lake Huron is supported by historical evidence from 
NOAA that the benthos was much richer in the 1970s compared to the levels 
measured recently in the last decade by the USEPA, USGS, and NOAA.  Nalepa et al 
(Nalepa et al., 2009) compared recent (2000 and 2003) benthic densities to data 
collected by others in 1970 across Lake Huron.  While the 2000 data indicated a 
mixed trend where only Diporeia declined markedly from 1970 levels at the 
shallower depths (18 to 32 m), comparison to the 2003 data showed a drastic decline 
across all major taxa (Diporeia, Oligocheata, Sphaeriidae, and Chironomidae).  The 
only exception was at the deepest sites (> 90m), which is similar to the USEPA 
conclusions.  Re-sampling of the sites in 2007 showed the same trends, where the 
density of Diporeia continued to decline and quagga mussels increased, but this time 
the deeper depths were also affected with a decline of Diporeia of 57% from the 2003 
sampling.  

Dreissenid mussels are usually regarded as a “dead end” in the lower food web 
because it is believed that few predators exist to recycle food up to higher level 
organisms.  In a recent paper (Madenjian et al., 2010) the authors make the statement 
that populations of waterfowl and fish consume significant quantities of Dreissenids, 
enough to limit growth in Lake Huron.  The authors estimate that lake whitefish 
predation on dreissenid mussels was eight times higher in Lake Huron versus Lake 
Michigan.  Future food web models will need to include the dreissenids-whitefish 
trophic link. This paper suggests that native fish populations are adapting to a new, 
but lower quality food source.   

Another research topic that may be of interest is the potential return of burrowing 
mayfly nymphs to Saginaw Bay.  Recent research by Schloesser (2010) investigates 
historical populations of burrowing mayflies through sediment cores.  While nymphs 
vanished from Saginaw Bay in the 1950’s, recent pollution abatement programs and 
evidence of mayfly swarms suggests they are returning to the levels similar to that 
seen before the 1950s.  This trend is similar to what was seen in western Lake Erie, 
where mayflies have fully recovered. 

3.1.5 Nutrients 

As part of a project funded by USEPA-GLNPO, Dr. David Dolan at the University of 
Wisconsin-Green Bay has been assimilating nutrient loading data for every Great 
Lake (Dolan, 2010).  While the data is yet unpublished, a summary of the annual total 
phosphorus load to Lake Huron is shown below (Figure 15).   
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Figure 15. Annual load of total phosphorus to Lake Huron from 1974 to 2008. 

More recently, Dr. Dolan’s research has been able to break down the total phosphorus 
load by geographic area (Figure 16) and by major source categories (Figure 17) 
within Lake Huron.   

 

Figure 16. Annual load of total phosphorus to Lake Huron by geographic area 
from 1994 to 2008. 

 



Synthesis of Science and Monitoring in Lake Huron from 2007 to 2010 September 30, 2010 
   

LimnoTech  Page 17 

 

Figure 17. Annual load of total phosphorus to Lake Huron by major source 
category from 1994 to 2008. 

Other phosphorus loading research is being conducted in the Saginaw Bay watershed 
be several researchers (Tao et al., 2010b; DeMarchi et al., 2010; He & DeMarchi, 
2010; Cha et al., 2010; Tao et al., 2010a).  The goal of the project is to develop 
revised estimates of the TP load to Saginaw Bay through various methods including 
simple regression models and a more complex watershed model. A plot of the annual 
TP load from the Saginaw River is shown below in Figure 18.  Additional data was 
collected in 2008, 2009, and 2010 to further quantify the load contribution from the 
major tributaries to the Saginaw River. A breakdown of the annual contribution from 
the major source categories is also shown below in Figure 19.  The “Saginaw/Bay” 
stands for the load contribution to the Saginaw River from the City of Saginaw, MI 
down to the mouth of the river including Zilwaukee, Bay City, and Essexville, MI.  
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Figure 18. Saginaw River TP load to Saginaw Bay.  

 

 

Figure 19. Breakdown of TP load to the Saginaw River (1997 to 2008 avg). 

The nearshore regions of the Great Lakes received special attention at the SOLEC 
2008 conference and one of the focus areas was nutrients (Kelly, 2008).  In particular, 
data from Lake Huron showed that nearshore waters had higher total P and 
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chlorophyll.  The author also noted that nearshore areas tended to have a higher 
TP:Chl ratio than the offshore waters, suggesting that nearshore TP is equated with 
less algal biomass. The author also highlighted the need for consistent monitoring of 
the nearshore region to assess long and short thermal changes in the ecosystem.  

One program that is attempting to develop a consistent monitoring program across the 
coastal regions of the United States is being funded by the USEPA’s Office of Water 
through the implementation of a National Coastal Survey (Kohlhepp, 2010).  There 
are 250 stations across the Great Lakes (US side only) that will be sampled every 5 
years beginning this year (2010).  In addition to nutrients and general water quality 
parameters, limited benthic and sediment samples will also be analyzed.  A map of 
the Lake Huron stations is shown below in Figure 20.   

 

Figure 20.  Map of Lake Huron National Coastal Survey stations for 2010.  

 

3.1.6 Plankton 

Research by the USEPA has shown that the spring algal bloom in Lake Huron has 
declined dramatically beginning in 2003 (Barbiero et al., 2010a).  This is the same 
year that a dramatic decline in Diporeia began as well.  Concentrations of May 
chlorophyll, as measured by remote sensing (SeaWiFS) from 2003 to 2006, have 
declined > 50% over 1998 to 2002 average values.  Monitoring data showed the 
decline was primarily due to the loss of colonial diatoms.  The loss of spring diatoms 
has been closely associated with additional declines in zooplankton from 2003 to 
2005. Together, the loss of the spring bloom and reduced zooplankton abundance 
suggest a loss of food supply in the pelagic region.  A plot of the chlorophyll 
(SeaWiFS) and phytoplankton biomass by major taxa group is shown below in Figure 
21. 
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Figure 21. Spring phytoplankton biovolume and corresponding SeaWiFS 
estimated chlorophyll for the (a) northern, and (b) southern basins of Lake 

Huron, 2001-2004. 

A more detailed study of the environmental drivers behind phytoplankton response is 
being carried out in Saginaw Bay by Millie et al. (2010).  Their research has shown 
that the late-summer phytoplankton bloom is correlated to meteorological patterns, 
river flows, and annual phosphorus load. A gradient in phytoplankton abundance, 
nutrients, and transparency, was observed between stations closer to the Saginaw 
River and extending out in the outer Saginaw Bay.  Additional research by Millie 
(Millie et al., 2006)  used artificial neural networks to predict chlorophyll a 
concentrations in Saginaw Bay.  The trained networks were able to estimate 
chlorophyll concentrations well and could be embedded within other water quality 
models to simulate algal response to water quality changes.  

While it has been over a decade since dreissenids first colonized Saginaw Bay, recent 
research into data collected during the initial colonization (1990 to 1996) has shed 
light on the direct impacts of the invasion on the phytoplankton community (Fishman 
et al., 2009).  The changes in phytoplankton community composition were indicative 
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of increased water clarity and eutrophic conditions.  After 1994, Microcystis sp. 
dominated algal assemblages.  The shifts in community composition confirmed that 
dreissenids have a direct (filtration) and indirect (nutrient cycling) impact on 
plankton.  Another impact is increased water clarity which will tend to favor more 
light tolerant species such as Microcystis spp.  

Model simulations by Bierman et al. (2005) and again by Fishman et al. (2009) also 
demonstrated that these mechanisms are capable of shifting the community 
composition in Saginaw Bay.  An ongoing research project on Saginaw Bay is 
developing a finer scale ecosystem model based on the Bierman model (DePinto et 
al., 2010).   

3.1.7 Zooplankton 

A recent invasive species in the Great Lakes, the bloody-red mysid (Hemimysis 
anomala), is the most recent non-indigenous species from the Ponto-Caspian region. 
However, the exact origin within the Ponto-Caspian region is not known.  Research 
by Questel (2010) was able to narrow the origin of the Hemimysis in Lake Huron to 
the Mittellandkanal in Germany.  The genetic signature of Hemimysis in the other 
Great Lakes likely originated from Lake Schwerin (Germany) for Lake Erie, Ontario, 
and the St. Lawrence River; and the Danube River for Lake Michigan. These results 
indicate that there were multiple source areas for the Hemimysis invasion into the 
Great Lakes.  

As mentioned earlier, dramatic changes occurred in the open waters of Lake Huron in 
2003. The spring diatom bloom was greatly reduced and populations of Diporeia 
were in decline as well.  Additional monitoring by the USEPA showed an abrupt 
decline in cladocerans populations (Barbiero et al., 2009).  The two historically 
dominant cladocerans (daphnia and bosmina) were mostly absent from the northern 
region of the lake and had greatly reduced numbers in the south.  Declines of 90% 
were common at most stations.  The authors hypothesize that reduced food supply 
and increased predation pressure from species that historically relied on Diporeia 
were the root causes of the decline.  A plot of the results is shown below in Figure 22. 
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Figure 22. Biomass and abundance of zooplankton and Diporeia in Lake Huron. 

Figure 21 above is a stacked bar plot (left axis) of areal August non-daphnid 
cladoceran biomass (excluding predatory cladocerans), daphnid cladocerans biomass, 
predatory cladoceran biomass, and cyclopoid copepod biomass (adults and 
copepodites); scatter plot (right axis) of Diporeia areal densities for the (a) northern 
and (b) southern basins of Lake Huron, 1998–2006.  

A more detailed study of Lake Huron zooplankton was carried out by Bowen et al. 
(Bowen & Arts, 2010) in 2007.  While the results are yet unpublished the authors 
indicate that calanoids dominate the zooplankton community especially in the spring 
and summer.  Cladocerans are present throughout the growing period, but have a 
higher presence in the fall. Rotifers have very low densities in spring.  Results of this 
study will be released soon. 

Another zooplankton species sampled in 2007 was Bythotrephes by Pothoven 
(Pothoven et al., 2010).  The authors found that the density of Bythotrephes was 
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inversely proportional to fish densities.  A reduction in predation was also linked to 
an increase the average body length.  

3.1.8 Physical Processes 

With relatively simple equipment (a series of thermistors) Wells (2010) was able to 
document the complex thermal patterns that exist in the Fathom Five Park in Lake 
Huron and in nearshore waters around the Great Lakes.  This research highlights the 
dynamic nature of the thermocline during the stratified period and how the depth of it 
can vary significantly due to internal waves.  Temperature swings of up to 10 °C per 
hour were observed where the depth of the thermocline was changing rapidly due to 
an internal wave.  This information is useful to resource managers as temperature 
affects the growth and survival of many aquatic organisms.  

While the previous research project was able to document local changes in 
temperature, work by Beletsky (2009) aims to model the hydrodynamic and thermal 
conditions of Lake Huron.  Model results show significant inter-annual variability of 
summer lake temperature and circulation patterns.  In addition a finer scale nested 
grid of Saginaw Bay became operational in 2009 to support the forecasting of the 
Saginaw River plume into inner Saginaw Bay. 

Although the next study was not directed at the Great Lakes the authors demonstrated 
that the best method to estimate evaporation in the ice-free season is through the 
water balance method (Yao, 2009).   This is done by calculating the volumes of all of 
the other components of the water balance (inflow, outflow, volume change) and 
determining evaporation as the remainder of the outflow portion.  

3.1.9 Sinkholes 

Recent underwater explorations have exposed regions of high biogeochemical 
activity in several submerged groundwater vents, or sinkholes, in Lake Huron. These 
sinkholes contain high sulfate and low dissolved oxygen concentrations and have 
sharp physical and chemical gradients. Several studies discuss how the physical and 
chemical conditions in these sinkholes create unique habitats for microorganisms 
(Biddanda et al., 2009). 

An assortment of methods including aerial photography, physical-chemical mapping, 
time series measurements, remotely operated vehicle (ROV) surveys, diver 
observations, and bathymetric mapping were used to obtain an understanding of 
sinkhole features and to understand the interaction between system’s groundwater 
flow and Lake Huron. Groundwater of relatively constant temperature hugs the 
sinkhole floor, creating a diverse ecosystem, including photosynthetic purple 
cyanobacteria mats (Ruberg et al., 2008). 

Nold et al. (2010) generated clone libraries and RNA sequences of Archaea and 
Eukarya species from sediment cores sectioned into five distinct layers from the 
Middle Island sinkhole in Lake Huron. The upper layer was dominated by nematodes 
(Tobrilus gracilis), ciliates (Frontonia vernalis), and tardigrades (Isohypsibius 
granulifer). The second layer shared clones with the upper layer but also included 
seed shrimp (Cyprididae sp.) and copepods (Leptodiaptomus sp.). Clone libraries for 
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the deepest layer were dominated by sequences similar to known methanogens 
(Methanosphaerula and Methanosaeta) and uncultivated Archaea, including non-
thermophilic Crenarchaeota. Phylogenetic trees indicate diversity in eukaryotic and 
archael lineages (Nold et al., 2010). 

A 70-cm long sediment core recovered by divers in September 2008 from a sinkhole 
off Middle Island in Lake Huron was analyzed by Paddock et al (2009). The sediment 
accumulation rate was estimated to be 300 mg cm-2 yr-1, which is at least an order of 
magnitude higher than rates observed in open areas of the lake. Approximately 52% 
of the organic carbon and 62% of the nitrogen deposited in the sediment was 
estimated to be released into the overlying water (Paddock et al., 2009). 

The rate of groundwater mixing in a series of sinkholes in Lake Huron was quantified 
using Radon-222 as a tracer. Because radiochemical tracers decay with known half-
lives, they are often used to estimate the relative ages of processes such as mixing. 
Mixing times calculated as part of this study may also be applied to non-conservative 
constituents to estimate removal, uptake, or oxidation rates (Klump et al., 2010). 

3.1.10 Water Level 

Research regarding Great Lakes water levels and historical fluctuations has increased 
in recent years due to decreases in annual average water levels compared to the 
above-average levels experienced throughout much of the 70s, 80s and early 90s. 
Long-term studies indicate that an overall downward trend in lake levels is an 
expected response to warming temperatures due to climate change (Lenters, 2004).   

Lake Michigan-Huron water levels were in a declining trend between 1997 and 2007 
(Stow et al., 2008).  A plot of the annual average water level for all of the Great 
Lakes for that period is shown in Figure 23 below (Stow et al., 2008).  Currently, 
Lake Huron is about 24 cm higher than it was at the same time in 2007 and about 40 
cm above its period-of-record low for this time of year. (pers comm. C. Southam, 
Canadian Hydrographic Service, Environment Canada) 

Low levels have raised concern that the Great Lakes are beginning to be affected by 
climate change. Although this hypothesis is consistent with recently reported water 
temperature increases in Lake Superior, other hypotheses are under consideration. 
These include glacial isostatic rebound (the rise of land masses that were once 
depressed by ice) and anthropogenic induced erosion in the St. Clair River (Stow et 
al., 2008).   
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Figure 23. Standardized annual average water level from the Great Lakes. 

It should be noted that in the context of historical water level trends, the recent 
decline is similar to other periods; however, the decadal average (2000-2009) is the 
lowest on record (Figure 24). The plot below was created using the monthly average 
(1918 to 2009) water level data published by the USACE 
(http://www.lre.usace.army.mil/).  

 

Figure 24. Plot of annual and decadal average water level for Lake Michigan-
Huron. 

Water level data from 1860 to 2006 representing Lakes Michigan and Huron were 
evaluated by Sellinger, et. al (2008) to evaluate changes in long-term and seasonal 
patterns. Seasonal Trend decomposition using Loess (STL) and Dynamic Linear 
Models (DLM) were used. STL results indicate a sustained decline around 1900 with 
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a periodicity of approximately 30 years. A correspondence with sunspot activity was 
also revealed. DLM results show a relationship with precipitation over a three-year 
lagged timeframe. The DLM also highlights lake level declines from 1973 to the 
present, which may have been obscured by increasing precipitation into the 1990s. 
This decline may be attributed to increases in evaporation (Sellinger et al., 2008). 

Lenters (2001) studied long-term trends in the rate-of-change in monthly mean Great 
Lakes water levels from 1860 to 1998.  Trends indicate changes in the seasonal cycle 
of Great Lakes water levels. Lakes Michigan and Huron show negative trends in 
February to March and positive trends from November to December. Lakes Michigan 
and Huron have a weaker seasonal cycle than the other Great Lakes. Trends have 
been found for all great lakes, both regulated and unregulated. For example, 
regulating an increase in Lake Superior water levels causes Lakes Michigan and 
Huron to drop (Lenters, 2001). Lenters (2004) later analyzed Lake Superior water 
levels from 1948 to 1999. The seasonal cycle has decreased in amplitude by 20%.  
Analysis of the water budget indicates that the change is primarily the result in trends 
in runoff and over-lake precipitation. The water budget trends are primarily related to 
climate variations rather than lake regulation (Lenters, 2004). 

Another study completed recently investigated the impacts of the St. Clair River on 
the water levels of the upper Great Lakes (International Upper Great Lakes Study, 
2009).  The report concluded that between 1963 and 2006 the difference in water 
level between Lake Erie and Lake Huron declined by 23 cm (9 inches).  An increase 
in the conveyance (cross sectional area) of the St. Clair River accounted for 7 to 14 
cm of the decline, while glacial rebound accounted for 4 to 5 cm, and changes in 
climatic patterns accounted for the remaining 9 to 17 cm.  The authors note that 
climatic patterns accounted for 58 to 76 % of the decline in the last decade. The 
report also concludes that there has been no significant erosion of the St. Clair River 
bed since 2000.  

3.1.11 Wetlands 

To date, greater than 50% of Great Lakes coastal wetlands have been lost to 
development and agriculture over pre-settlement levels (Uzarski et al., 2010a). 
Coastal wetlands serve many physical, chemical, and biological functions (Uzarski et 
al., 2010a). Research has focused on alterations in hydrology and invasions of non-
native plant species, which have changed coastal wetland structure in recent years. 

The McMaster Coastal Wetland Inventory (MCWI) was created from satellite 
imagery from 2002 to 2008. Wetlands were manually delineated in GIS as coastal 
marshes and upstream wetlands. Within the northern Georgian Bay, there are 12,629 
distinct wetland units comprised of 5,376 ha of low marsh, 3,298 ha of high marsh, 
and 8,676 ha of upstream habitat. The MCWI provides the most current and 
comprehensive inventory of wetlands in the region (Wojcik, 2010). 

Great Lakes coastal wetlands experience fluctuating water levels. When levels are 
below normal, previously inundated areas are exposed. This provides an opportunity 
for riparian property owners to manipulate wetland structure and decrease wetland 
area. Schock et. al (2010) hypothesizes that this habitat alternation has significant 
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impacts on fish and invertebrate communities living in these areas. Biota were 
sampled from disturbed and control sites using nets and community structure was 
analyzed (Schock et al., 2010). 

Uzarski et. al (2010) sampled invertebrate communities within plant zones in Lake 
Huron. Community composition was related to hydrology using non-metric 
multidimensional scaling and Pearson correlation. With habitat, water quality, and 
depth held nearly constant, Great Lakes water levels still had an impact on 
invertebrate communities. Results suggest that hydrologic regimes impact the 
ecosystem in ways not previously considered (Uzarski et al., 2010b). 

Aquatic plants were sampled from five coastal wetlands in northern Lake Huron in 
July 1996, 1997, and 1998. Mean water levels ranged from 176.37 to 177.19 during 
those years. Plant species abundance responded to water level changes. Results 
indicate that temporary flooding and drying in response to water level fluctuations are 
critical in maintaining a diverse plant species population in the wet meadow zones of 
the marshes. Short-term water level changes do not affect the relative spatial position 
of major plant zones nor the relative abundance of emergent species in the deepest 
zones (Gathman et al., 2005). 

The aggressive non-native variety of Phragmites australis, or common reed, has 
infested many areas in the St. Clair Delta. Its growth threatens the biological diversity 
and wildlife habitat provided by natural wetlands. Two studies were conducted from 
2001 to 2005, in order to develop techniques for restoring native wet-prairie plant 
communities and Great Lakes marsh habitats. Herbicides, prescribed burns, mowing, 
and flooding were used. A combination of herbicide application followed by a 
sequence of flooding, dewatering, burning, and flooding provided the most reliable 
control of phragmites (Kafcas, 2007). 

An ongoing research project is attempting to develop a comprehensive map of the 
Phragmites infestation on the U.S. side of the Great Lakes by 2011 (Bourgeau-
Chavez & Brooks, 2010).  The project will use a combination of remote sensing 
(synthetic aperture radar) and field documentation to identify known and potential 
Phragmites locations.  So far three field teams have visited over 600 locations in the 
Great Lakes Basin, with a majority of them occurring along the western shore of Lake 
Huron in northern lower Michigan.  More information on the project is available at 
http://www.mtri.org/phragmites.html  

3.1.12 Wildlife 

Double-crested cormorant populations have increased dramatically throughout the 
Great Lakes region since lows in the 1970s. This has resulted in an increasing 
frequency of interactions between cormorants and people. These interactions have 
raised questions about the potential effects on fisheries, aquaculture, island 
vegetations, other colonial-nesting waterbirds, and fishing-related tourism in the 
region. Stakeholder concerns play an important role in management decisions; 
however, there is considerable disagreement regarding the perceived extent of risks 
posed by cormorants (Muter et al., 2009b).  
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Muter et. al (2009) adapted the notions of “victim” and “perpetrator” to the context of 
cormorant-related risks. Over the last thirty years, articles have evolved from 
depicting cormorants as recipients of risk (i.e. from pesticides, disease, and 
management) to sources of risks (i.e. to fish populations, vegetation, and tourism). 
Stakeholder groups pushing for cormorant management have increased in number 
over time. The changing nature of media coverage, coupled with the increase in 
stakeholder groups, suggests that human-cormorant conflicts remain hostile and 
contentious (Muter et al., 2009a). 

The yellow perch fishery of the Les Cheneaux Islands (LCI) in Lake Huron collapsed 
in 2000, due in part to the increase in cormorants in the region. In 2004, a 
management program including egg-oiling and lethal culling began in order to reduce 
cormorant foraging on yellow perch in the region. A variety of data collection 
methods were used including aerial counts and telemetry surveys. Management led to 
a 74% reduction of cormorants from 2004 to 2007 (Dorr et al., 2010). 

Ridgway et. al (2006) analyzed over 20 years of double-crested cormorant population 
data (1979-2001). Results indicate that in the North Channel and Georgian Bay of 
Lake Huron, density-dependent population regulation occurs. Rapid population 
increases of cormorants in Lake Huron have largely ceased; however, changes in fish 
abundance may result in future changes in carrying capacity, there were 11,445 nests 
in the North Channel and 10,815 nests in Georgian Bay, respectively (Ridgway et al., 
2006). Ridgway (2010) also employed line transect distance sampling in aerial 
surveys of cormorants along the coasts of Georgian Bay and the North Channel in 
Lake Huron. Detection of cormorants varied based on group size, location (land, 
water, or flying), and season. Most cormorants were detected loafing on shore among 
many islands defining the region. Density in 2004 ranged from 2.3 cormorants per 
km2 to 1.21 cormorants per km2 in late August. This study indicates that aerial 
surveys employing distance sampling can be useful in monitoring the distribution and 
abundance of water birds in the Great Lakes (Ridgway, 2010). 

3.2 FISH 

The fisheries research priorities for Lake Huron were established through 
coordination by fisheries managers and scientists at the Great Lakes Fishery 
Commission (GLFC) and the Binational Executive Committee (BEC) of the 
Partnership, their supporting technical committees, and other Great Lakes researchers. 
The Lake Huron Technical Committee (LHTC) established Fish Community 
Objectives (FCOs) in 1995 that have provided valuable guidance for Lake Huron 
fisheries managers and researchers (Lake Huron Technical Committee, 2007). The 
BEC has also coordinated numerous lake-wide activities with a focus on supporting 
pollution reduction and protecting high quality habitat that support the protection and 
restoration of the lake fishery (Lake Huron Binational Partnership, 2008).  

It is important to continue to revisit the Overall Objective from the FCO report 
(DesJardine et al., 1995), because it continues, until updates are adopted, to provide 
overall direction for the protection and enhancement of the fisheries resources in Lake 
Huron.  
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” Over the next two decades, restore an ecologically balanced fish community 

dominated by top predators and consisting largely of self‐sustaining indigenous and 

naturalized species capable of sustaining annual harvests of 8.9 million kg.” 

(DesJardine et al., 1995).  

More recently in The State of Lake Huron in 2004, (Bence & Mohr, 2008) stated that, 
“Major shifts in predator and prey biomass and community structure have moved the 
community in the direction envisioned in the FCOs”. Although the changes are not 
fully understood, the impact of the shifts on the 1995 FCOs warranted a revisit and 
update of the lake objectives. 

Recommendations for future research within Lake Huron from this summary report 
include: 

 Revisit the appropriateness and attainability of the 1995 FCOs, 

 Continue research on lower trophic level processes and the food-web 
responses, 

 Continue to promote sea lamprey control as they impact the top-predator 
community, 

 Identify high-priority habitats, 

 Improve the direct management of native species. 

Finally, the LHTC (Lake Huron Technical Committee, 2007) developed 
environmental objectives (EOs) for Lake Huron that are protective of the structure 
and function of the fish community at the ecosystem level. These EOs (LHTC, 2007) 
include: 

 Spawning and Nursery Habitats: Maintain, protect and restore the integrity 
and connectivity of wetland spawning, nursery and feeding areas throughout 
the Lake Huron basin. Protect and restore connectivity and functionality of 
tributary spawning and nursery areas throughout the Lake Huron Basin. 
Protect and restore reef spawning areas throughout the Lake Huron Basin.  

 Shoreline Processes: Protect and rehabilitate nearshore habitats and 
reestablish the beneficial structuring forces of natural water exchanges, 
circulation, and flow that they provide. 

 Food Web Structure and Exotics: Protect and where possible enhance or 
restore fish community structure and function by promoting native species 
abundance and diversity and avoiding further exotic species introductions. In 
particular, protect and restore keystone predators to control exotic species and 
cultivate a food web favorable to reproduction of native species. 

 Water Quality: Protect and restore water quality throughout the Lake Huron 
basin, especially in the Areas of Concern, and reduce or remove contaminant 
burdens from the fish community in order to avoid reductions in fish 
production and native species biodiversity, and to maintain fishable, 
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swimmable, aesthetically unaltered waters for the enjoyment of future 
generations. 

As a way to support the focus the BEC and their committees on the fisheries 
objectives for Lake Huron, the following are a sample of additionally significant 
ongoing research from an extensive review of the published literature in the Lake 
Huron basin or are directly relevant. It is likely that other significant contributions 
exist as unpublished efforts, but the following are those recently published that are 
considered particularly noteworthy. 

In Strecker et al. (2010) the authors assessed the spatial and temporal variation of 
traits in coastal fish in Lake Huron from 2001 to 2005 in response to biotic and 
abiotic factors. The authors found that air temperature and vegetation were significant 
variables in most years.  These two variables are likely to be impacted by climate 
change through changes in average annual temperatures and water levels.  Overall the 
trait based framework developed by the authors is useful in highlighting the 
interactive effects of environmental variables over a large spatial scale.  

On the topic of climate change, Jones et al. (2006) presents evidence that water 
temperatures have risen in Lake Erie between 1965 and 2000 and their models 
suggest that the regional temperatures of tributaries and Great Lakes will rise 
substantially during the 21st century. While the authors don’t make a direct linkage 
between the warmer temperatures and fish populations, they do suggest that an 
integrated modeling approach using mechanistic models can provide useful in 
predicting plausible habitat responses, and thus predictions on fish population 
dynamics.  

Jones and Irwin (2008) propose to use a decision analysis approach which includes a 
food-web model of the Lake Huron coldwater fish community to assist managers in 
identifying alternative harvest strategies for multiple species. The approach involves 
key regional stakeholders (including managers, biologists, fishery industry members, 
and other experts) and will help develop performance statistics for establishing 
economic and ecosystem tradeoffs and decisions on FCOs.   

Riley and Adams (2010) found that the benthic ecology of the western main basin of 
Lake Huron is undergoing profound changes across a large spatial scale. These 
changes are affecting the habitat use of offshore demersal fishes by shifting them 
towards shallower environments and shifts appear to be directly related to recent 
invasions of exotic species. 

Dunlop et al. (2010) used hydro acoustics to characterize temporal dynamics of fish 
schools in northern Lake Huron from 2000 to 2004. The use of hydroacoustics may 
serve as another valuable tool in stock assessments and they found dramatic changes 
in fish school numbers and characteristics over the 5-year period. Their research 
found that the changes coincided with a reduction in alewife as well as environmental 
parameters like temperature, reinforcing the complex and dynamic relationship 
between biotic and abiotic parameters in the system.  

Peterson et al. (2009) used long-term biomonitoring data on lake trout (Salvelinus 
namaycush) collected from Lakes Erie, Ontario, Huron, and Superior to investigate 
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latitudinal and temporal trends in body mass and energy density of this top predator. 
Their results found that competition between the stocked pelagic forage species is 
leading to a bioenergetics bottleneck within the food chain as the prey base has 
shifted towards becoming more limiting in recent years. The study provides primary 
evidence that Great Lakes lake trout populations are unable to acquire and assimilate 
energy from pelagic prey as efficiently as they did historically in these lakes, because 
of competition. 

Warner et al.  (2009) conducted multivariate analyses of acoustic biomass data and 
abiotic variables from the years 1997, 2004, 2005, and 2007, to conclude that the 
smaller basins in Lake Huron are likely important contributors to lakewide fish 
biomass, production, and dynamics. The researchers suggest that for existing biomass 
levels, efforts to understand ecology, population dynamics, and lakewide abundance 
need to incorporate the effects of depth and geographic variation on fish distributions 
and ecology of Lake Huron fishes. 
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4. INFORMATION GAPS BY ACTION AREA 

During the literature review and data gathering phases of this report several 
researchers commented on information gaps that they had identified during their 
research project.  While not an exhaustive list, the items below represent gaps that 
may be important to managers.  These gaps should be taken in context with the 
priorities of the Partnership to determine if any of these items below warrant 
additional research.  

In a discussion of nearshore issues, Kelly (Kelly, 2008) noted that it was difficult to 
determine if nearshore (~ > 20m depth) regions of the Great Lakes had experienced 
significant water quality changes because very few long term datasets exist for this 
region.   

In discussions with members of the MDNRE, they identified an information gap 
related to fish community dynamics in the nearshore waters of Lake Huron 
(excluding the major embayments).   

Some of the focused research in 2007 focused on identifying the cause of the 
dramatic decline in offshore benthos and zooplankton.  To date that research has not 
answered those questions specifically.   This information gap still exists.  When 
combined with the nearshore information gap presented above it is unclear as to the 
connections between the nearshore and offshore waters of Lake Huron.  A better 
understanding of the ecological processes controlling the observations of increased 
eutrophication symptoms in the nearshore waters (e.g., return of Cladophora blooms) 
and significant decrease in phosphorus levels and lower food web productivity in the 
offshore waters. This includes understanding the significance of nearshore-offshore 
transport.  Clearly, more work needs to be done to determine the relative 
contributions of invasive species (and resulting changes in ecosystem structure and 
function) and changes in phosphorus loadings to these observations. 

Although most of the discussion in Tobermory will focus on monitoring, Dr. 
Alderstein of the University of Michigan commented that having a coordinated 
strategy for data analysis and reporting (of results and data inventories) would help to 
focus the next round of monitoring (personal communication, September 2, 2010).  
Her information gap specifically is a complete understanding of the research done to 
date in Lake Huron by government and research institutions.   

During the Saginaw Bay project (Stow et al., 2008) it became clear that a large gap in 
the State of Michigan fish assessment database is the over-winter survival of age-0 
fishes. The state does annual fall surveys, but it is tough to connect the dots between 
years without knowing the status of the recruitment class at the beginning of the year.  
Closing this information gap would aid in population and individual modeling to 
determine the causes for survival of one species over another.  
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Other ecosystem information gaps include: 

 Understanding the feed forward and feedback process in the zooplankton 
community that links the lower and upper food webs in the system.  This includes 
understanding the importance of invaders, such as Bythotrephes, in energy flow; 

 Continued assessment of the forage community (benthos, zooplankton, prey fish) 
structure and function relative to the suite of environmental stressors on this 
system; and  

 Understanding the role that winter primary production plays in the fish carrying 
capacity of the lake and the potential for it to increase in response to climate 
change. 

With regard to legacy contaminants (PCBs, Hg, dioxin TEC), a major need is to 
understand how close the fish body burdens are to being at steady-state with the 
external loads of these chemicals.  In other words, how significant is sediment 
feedback in controlling fish body burdens. 

There is also a significant gap in data regarding emerging chemicals (such as 
PBDE’s, PFOS, and Pharmaceuticals and Personal Care Products) in Lake Huron 
water, sediments, and fish.  This is also listed as an emerging issue in the next section.   

Finally, with regard to fish and wildlife habitat, there is insufficient information to 
assess the response of shoreline ecosystem habitats (especially riparian wetlands) in 
response to changes in water level regime (timing, magnitude, frequency, and 
duration of water level conditions on both a seasonal and decadal scale) that might 
occur as a function of water level regulation actions or as a function of climate 
induced changes.  While there has been some research and monitoring done with 
regard to this issue as part of the IUGLS, there is still uncertainty with regard to long-
term responses in fish and bird habitat conditions, conditions which are essential for 
bird biodiversity and fish spawning and nursery services.  
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5. EMERGING ISSUES 

This section identifies several emerging issues with respect to Lake Huron 
management and science that have come up in other Great Lakes discussions or have 
received special attention from researchers due to its potential to have a larger impact 
on water quality in the future.   

One of the most talked about emerging issues is climate change.  To some researchers 
this may involve analyzing future predictions of climate or it may involve studying 
historical trends to identify extremes high and low conditions.  The only common 
theme amongst the science community is it change will occur.  In the context of other 
stressors (like urbanization, deforestation, invasive species, etc..) climate change may 
seem like the most “distant” of all the stressors, but the fact is that climate change is 
already affecting the aquatic ecosystem.  Several studies are planned across the Great 
Lakes looking specifically at the issue of climate change in the context of ecosystem 
and societal impacts.  While climate change is not a new issue, it often takes a 
backseat to more hot button issues.   

Research related to the sinkholes in Lake Huron could be considered an emerging 
issue due to the recent discovery of this unique ecosystem.  From looking at the 
sinkhole section of this report (in Section 3) it is clear that this relatively isolated 
ecosystem has received considerable research attention, which is likely to continue in 
the future as the general public takes an interest in it. 

The Great Lakes research community continues to identify more chemicals of 
emerging concern in Great Lakes waters.  Recent chemicals of concern include 
polybrominated diphenyl ethers (PBDEs) and pharmaceutical and personal care 
products (PPCP).  Others include bis-phenol-A (BPA), nanoparticles, phthalates, and 
other chemical additives. 

With the recent drop in Great Lakes water levels and continued development on 
sensitive shoreline areas the deterioration of shoreline habitat quantity and quality is 
an emerging issue.  The shoreline region is often home to many endangered species, 
including such plants as phragmites.  Many states, provinces, and communities are 
faced with issues of increased erosion, loss of wildlife and fish spawning habitats, and 
poor nearshore water quality.  Agricultural practices and other nonpoint sources of 
pollution can also have a profound impact on the quality of shoreline areas. 



Synthesis of Science and Monitoring in Lake Huron from 2007 to 2010 September 30, 2010 
   

LimnoTech  Page 36 

 

This page is blank to facilitate double-sided printing. 

 

 

 

 

 



Synthesis of Science and Monitoring in Lake Huron from 2007 to 2010 September 30, 2010 
   

LimnoTech  Page 37 

6. REFERENCES 

 

Auer, M. T. & Bootsma, H. A. (2008). Nearshore Areas of the Great Lakes 2008 - 
Draft, Cladophora in the Great Lakes: Guidance for Water Quality Managers. 
In State of the Lakes Ecosystem Conference 2008. Niagara Falls, Ontario, 
Canada. 2008 Oct 22-23.  pp. 1-16. 

Auer, M. T. & Canale, R. P. (1982). Ecological Studies and Mathematical Modeling 
of Cladophora in Lake Huron: 2. Phosphorus Uptake Kinetics. Journal of 
Great Lakes Research, Volume 8, Issue 1,  pp. 84-92. 

Barbiero, R. P., Balcer, M., Rockwell, D. C., & Tuchman, M. L. (2009). Recent 
Shifts in the Crustacean Zooplankton Community of Lake Huron. Canadian 
Journal of Fisheries and Aquatic Sciences, Volume 66, Issue 5, Pp. 816-828. 

Barbiero, R. P., Lesht, B. M., & Warren, G. J. Evidence for Bottom-Up Control of 
Recent Shifts in the Pelagic Food Web. Journal of Great Lakes Research, (in 
review). 

Barbiero, R. P., Schmude, K., Lesht, B. M., Riseng, C. M., Warren, G. J., & 
Tuchman, M. L. Trends in Diporeia Populations Across the Laurentian Great 
Lakes, 1997-2009 (Excerpt). Journal of Great Lakes Research, (in review). 

Beletsky, D., Beletsky, R., Schwab, D., Lang, G. A., & Anderson, E. (2009). 
Modeling Summer Circulation in Lake Huron. In 52nd Annual Conference on 
Great Lakes Research, Bridging Ecosystems and Environmental Health 
across our Great Lakes. University of Toledo, Toledo, Ohio. 2009 May 18-
22. Ann Arbor, Michigan: International Association for Great Lakes Research 
(IAGLR). 

Bence, J. R. & Mohr, L. C. (2008). The State of Lake Huron in 2004. Report  (Rep. 
No. Special Publication 08-01). Ann Arbor, Michigan: Great Lakes Fishery 
Commission. 

Biddanda, B. A., Nold, S. C., Ruberg, S. A., Kendall, S. T., Sanders, T. G., & Gray, J. 
J. (2009). Great Lakes Sinkholes: A Microbiogeochemical Frontier. EOS, 
Transactions, American Geophysical Union, Volume 90, Issue 8, pp. 61-68. 

Bierman, V. J., Kaur, J., DePinto, J. V., Feist, T. J., & Dilks, D. W. (2005). Modeling 
the Role of Zebra Mussels in the Proliferation of Blue-Green Algae in 
Saginaw Bay, Lake Huron. Journal of Great Lakes Research, Volume 31, pp. 
32-55. 

Bourgeau-Chavez, L. & Brooks, C. (2010). Radar Detection and Monitoring of 
Invasive Phragmites in the Coastal Great Lakes. Michigan Technological 



Synthesis of Science and Monitoring in Lake Huron from 2007 to 2010 September 30, 2010 
   

LimnoTech  Page 38 

University [Online]. Accessed 9-27-2010. Available: 
http://www.mtri.org/phragmites.html 

Bowen, K. B. & Arts, M. T. (2010). Mysis Population Assessment in Lake Huron 
Chicago, Illinois: Preliminary Project Report. United States Environmental 
Protection Agency, Great Lakes National Program Office (GLNPO). 

Carlson, D. L. & Swackhamer, D. L. (2006). Results from the U.S. Great Lakes Fish 
Monitoring Program and Effects of Lake Processes on Bioaccumulative 
Contaminant Concentrations. Journal of Great Lakes Research, Volume 32, 
pp 370-385. 

Cha, Y., Stow, C. A., Reckhow, K. H., DeMarchi, C., & Johengen, T. H. (2010). 
Phosphorus Load Estimation in the Saginaw River, MI using a Bayesian 
Hierarchical/Multilevel Model. Water Research, Volume 44, pp. 3270-3282. 

Daley, B. A., Bunnell, D. B., Davis, B. M., Riley, S. C., Roseman, E. F., Savino, J. F. 
et al. (2009). The Role of Invasive Species in Lake Huron Food Web 
Disruptions Chicago, Illinois: Research Completion Report. United States 
Environmental Protection Agency Great Lakes National Program Office. 

Dayton, Aaron and Auer, Martin T. (9-23-2010). Monitoring Phosphorus Gradients 
Over Zebra Mussel Beds. Preliminary Project Report. Personal 
Communication.     

DeMarchi, C., Tao, W., Johengen, T. H., & Stow, C. A. (2010). Uncertainty in 
Phosphorus Load Estimation from a Large Watershed in the Great Lakes 
Basin. In SimHydro 2010: Hydraulic Modeling and Uncertainty. Nice, 
France. 2010 Jun 2-4. Pp. 1-13. Hydraulic Engineering Company of France, 
International Association of Hydraulic Research and Engineering. 

DePinto, J. V., Verhamme, E., & Redder, T. (2010). Development of a Fine-Scale 
Ecosystem Model of Saginaw Bay. In 53rd Annual Conference on Great Lakes 
Research, Lessons from the Past, Solutions for the Future. University of 
Toronto, Toronto, Ontario, Canada. 2010 May 17-22. pp. 1-36. Ann Arbor, 
Michigan: International Association for Great Lakes Research (IAGLR). 

DesJardine, R. L., Gorenflo, T. K., Payne, R. N., & Schrouder, J. D. (1995). Fish 
Community Objectives for Lake Huron. Report (Rep. No. Special Publication 
95-1). Ann Arbor, Michigan: Great Lakes Fishery Commission. 

Dolan, David. (9-2-2010). Load of Phosphorus to Lake Huron from 1994 to 2008.  
Preliminary Loading Data. Personal Communication 

Dorr, B. S., Aderman, T., Butchko, P. H., & Barras, S. C. (2010). Management 
Effects on Breeding and Foraging Numbers and Movements of Double-
crested Cormorants in the Les Cheneaux Islands, Lake Huron, Michigan. 
Journal of Great Lakes Research, Volume 36, Issue 2, pp. 224-231. 



Synthesis of Science and Monitoring in Lake Huron from 2007 to 2010 September 30, 2010 
   

LimnoTech  Page 39 

Dunlop, E. S., Milne, S. W., & Ridgway, M. S. (2010). Temporal Trends in the 
Numbers and Characteristics of Lake Huron Fish Schools between 2000 and 
2004. Journal of Great Lakes Research, Volume 36, Issue 1, pp. 74-85. 

Dyble, J., Fahnenstiel, G. L., Litaker, R. W., Millie, D. F., & Tester, P. A. (2008). 
Microcystin Concentrations and Genetic Diversity of Microcystis in the 
Lower Great Lakes. Environmental Toxicology, Volume 23,507-516. 

Environment Canada & USEPA (2009). State of the Great Lakes 2009. Report (Rep. 
No. EPA 905-R-09-031). Environment Canada and the United States 
Environmental Protection Agency. 

Fishman, D. B., Adlerstein, S. A., Vanderploeg, H. A., Fahnenstiel, G. L., & Scavia, 
D. (2009). Causes of Phytoplankton Changes in Saginaw Bay, Lake Huron, 
During the Zebra Mussel Invasion. Journal of Great Lakes Research, Volume 
35,482-495. 

French III, J. R. P., Schaeffer, J. S., Roseman, E. F., Kiley, C., and Fouilleroux, A., 
2009. "Abundance and Distribution of Benthic Macroinvertebrates in 
Offshore Soft Sediments in Western Lake Huron, 2001-2007," Journal of 
Great Lakes Research, Vol. 35, No.1., pp. 120-127. 

Gathman, J. P., Albert, D. A., & Burton, T. M. (2005). Rapid Plant Community 
Response to a Water Level Peak in Northern Lake Huron Coastal Wetlands. 
Journal of Great Lakes Research, Volume 31, Issue Supplement 1, Pp. 160-
170. 

Gregson, B. P., Millie, D. F., Cao, C., Fahnenstiel, G. L., Pigg, R. J., & Fries, D. P. 
(2006). Simplified Enrichment and Identification of Environmental Peptide 
Toxins using Antibody-capture Surfaces with Subsequent Mass Spectrometry 
Detection. Journal of Chromatography, Volume 1123, pp. 223-238. 

He, C. & DeMarchi, C. (2010). Modeling Spatial Distributions of Point and Nonpoint 
Source Pollution Loadings in the Great Lakes Watersheds. International 
Journal of Environmental Science and Engineering, Volume 2, Issue 1, Pp. 
24-30. 

Howell, E. T., Abernethy, S., Mohamed, M., and Goel, P., 2010. "Examination of 
Environmental Factors Influencing the Growth of Benthic Algae in Point 
Clark and Inner Huron Bay Areas of SE Lake Huron." Preliminary Project 
Report. pp. 1-29 9-27-2009. 

International Upper Great Lakes Study (2009). Impacts on Upper Great Lakes Water 
Levels: St. Clair River. Summary Report.  International Joint Commission.  
pp. 1-28 



Synthesis of Science and Monitoring in Lake Huron from 2007 to 2010 September 30, 2010 
   

LimnoTech  Page 40 

Jones, M. L. & Irwin, B. (2008). A Decision Analysis for Multispecies Harvest 
Management of Lake Huron Commercial Fisheries Quantitative Fisheries 
Center (QFC), Michigan State University. 

Jones, M. L., Shuter, B. J., Zhao, Y., & Stockwell, J. D. (2006). Forecasting Effects 
of Climate Change on Great Lakes Fisheries: Models that Link Habitat Supply 
to Population Dynamics Can Help. Canadian Journal of Fisheries and 
Aquatic Sciences, Volume 63,457-468. 

Kafcas, E. (2007). Phragmites Control in the St. Clair River Delta: Study Overview 
and Lessons for Landowners. Stewart Farm [Online]. Accessed 8-24-2010. 
Available: http://www.stewartfarm.org/phragmites/resources.php 

Kelly, J. R. (2008). Nutrients and the Great Lakes Nearshore, Circa 2002-2007. In 
State of the Lakes Ecosystem Conference 2008. Niagara Falls, Ontario, 
Canada. 2008 Oct 22-23. 

Klump, V., Paddock, R., Anderson, P., Ruberg, S. A., Johengen, T. H., & Biddanda, 
B. A. (2010). E34: Tracking the Rate of Groundwater Mixing in a Lake Huron 
Sinkhole Using Rn-222. In 53rd Annual Conference on Great Lakes Research, 
Lessons from the Past, Solutions for the Future. University of Toronto, 
Toronto, Ontario, Canada. 2010 May 17-21. Ann Arbor, Michigan: 
International Association for Great Lakes Research (IAGLR). 

Kohlhepp, G. (9-7-2010). Draft Great Lakes Coastal Water Survey Sites - Nearshore 
Waters. Personal Communication.  

Kon, T., Weir, S. C., Howell, E. T., Lee, H., & Trevors, J. T. (2009). Repetitive 
Element (REP)-Polymerase Chain reaction (PCR) Analysis of Escherichia 
Coli Isolates from Recreational Waters of Southeastern Lake Huron. 
Canadian Journal of Microbiology, Volume 55, Issue 3, Pp. 269-276. 

Lake Huron Binational Partnership (2008). Lake Huron Binational Partnership, 
2008-2010 Action Plan Lake Huron Binational Partnership. 

Lake Huron Technical Committee (2007). Environmental Objectives of Lake Huron. 
Report. Great Lakes Fishery Commission. Ann Arbor, MI. pp. 1-80. 

Lekki, J., Anderson, R., Nguyen, Q.-V., Demers, J., Leshkevich, G., Flatico, J. et al. 
(2009). Development of Hyperspectral Remote Sensing Capability for the 
Early Detection and Monitoring of Harmful Algal Blooms (HABs) in the 
Great Lakes. (Rep. No. AIAA 2009-1978). American Institute of Aeronautics 
and Astronautics. 

Lenters, J. D. (2001). Long-Term Trends in the Seasonal Cycle of Great Lakes Water 
Levels. Journal of Great Lakes Research, Volume 27, Issue 3,  pp. 342-353. 



Synthesis of Science and Monitoring in Lake Huron from 2007 to 2010 September 30, 2010 
   

LimnoTech  Page 41 

Lenters, J. D. (2004). Trends in Lake Superior Water Budget Since 1948: A 
Weakening Seasonal Cycle. Journal of Great Lakes Research, Volume 30, 
Issue Supplement 1,  pp. 20-40. 

Lyautey, E., Lu, Z., Lapen, D. R., Berkers, T. E., Edge, T. A., & Topp, E. (2010). 
Optimization and Validation of Rep-PCR Genotypic Libraries for Microbial 
Source Tracking of Environmental Echerichia coli Isolates. Canadian Journal 
of Microbiology, Volume 56, pp.8-17. 

Madenjian, C. P., Pothoven, S. A., Schneeberger, P. J., Ebener, M. P., Mohr, L. C., 
Nalepa, T. F. et al. (2010). Dreissenid Mussels are not a "Dead End" in Great 
Lakes Food Webs. Journal of Great Lakes Research, Volume 36, Issue 
Supplement 1,  pp. 73-77. 

Millie, D. F., Fahnenstiel, G. L., Dyble, J., Pigg, R. J., Rediske, R. R., Klarer, D. M. 
et al. (2010). Influence of Environmental Conditions on Late-Summer 
Cyanobacterial Abundance in Saginaw Bay, Lake Huron. Aquatic Ecosystem 
Health & Management, Volume 11, Issue 2,  pp. 196-205. 

Millie, D. F., Weckman, G. R., Pigg, R. J., Tester, P. A., Dyble, J., Litaker, R. W. et 
al. (2006). Modeling Phytoplankton Abundance in Saginaw Bay, Lake Huron: 
Using Artificial Neural Networks to Discern Functional Influence of 
Environmental Variable and Relevance to a Great Lakes Observing System. 
Journal of Phycology, Volume 42, pp. 336-349. 

Muter, B. A., Gore, M. L., & Riley, S. J. (2009a). From Victim to Perpetrator: 
Evolution of Risk Frames Related to Human - Cormorant Conflict in the Great 
Lakes. Human Dimensions of Wildlife, Volume 14, pp. 366-379. 

Muter, B. A., Gore, M. L., & Riley, S. J. (2009b). Understanding Stakeholder 
Interactions with Double-Crested Cormorants in Northern Lake Huron 
Michigan State University. 

Nalepa, T. F., Pothoven, S. A., & Fanslow, D. L. (2009). Recent Changes in Benthic 
Macroinvertebrate Populations in Lake Huron and Impact on the Diet of Lake 
Whitefish (Coregonus clupeaformis). Aquatic Ecosystem Health & 
Management, Volume 12, Issue 1,  pp. 2-10. 

NOAA GLERL (2010). Center of Excellence for Great Lakes and Human Health. 
NOAA Center of Excellence for Great Lakes and Human Health [Online]. 
Accessed 9-27-2010. Available: 
http://www.glerl.noaa.gov/res/Centers/HumanHealth/index.html 

Nold, S. C., Zajack, H. A., & Biddanda, B. A. (2010). Eukaryal and Archael Diversity 
in a Submerged Sinkhole Ecosystem Influenced by Sulfur-Rich Hypoxic 
Groundwater. Journal of Great Lakes Research, Volume 36, pp. 366-375. 



Synthesis of Science and Monitoring in Lake Huron from 2007 to 2010 September 30, 2010 
   

LimnoTech  Page 42 

Paddock, R., Baskaran, M., Biddanda, B. A., Nold, S. C., Ruberg, S. A., & Klump, V. 
(2009). Sediment Accumulation Rates in the Middle Island Sinkhole, Thunder 
Bay National Marine Sanctuary, Lake Huron. In 52nd Annual Conference on 
Great Lakes Research, Bridging Ecosystems and Environmental Health 
across our Great Lakes. University of Toledo, Toledo, Ohio. 2009 May 18-
22. Ann Arbor, Michigan: International Association for Great Lakes Research 
(IAGLR). 

Paterson, G., Whittle, D. M., Drouillard, K. G., & Haffner, G. D. (2009). Declining 
Lake Trout (Salvelinus namaycush) Energy Density: Are There too Many 
Salmonid Predators in the Great Lakes? Canadian Journal of Fisheries and 
Aquatic Sciences, Volume 66, Issue 6,  pp. 919-932. 

Peters, K. A., Dziekan, D. R., Peacor, S. D., Francoeur, S. N., Bressie, J. D., and 
Stow, Craig A. (9-9-2010). Spatial and Temporal Analysis of the Benthic 
Algal Community in Saginaw Bay, Lake Huron: How Multiple Ecosystem 
Stressors Effect Nuisance Benthic Algae. Personal Communication.     

Pothoven, Steven A. (8-26-2010). NOAA-GLERL Fish Sampling 2007 Off Harbor 
Beach, MI. Personal Communication.    

Pothoven, Steven A., Vanderploeg, Henry A., and Nalepa, Thomas F. Variation in 
Bythotrephes longimanus Life History Strategies Across Lakes Michigan, 
Huron, and Erie.  Accessed 9-2-2010. (unpublished). 

Questel, J. M., Smith Jr., R. J., Walsh, M. G., & Welsh, A. B. Genetic Determination 
of the Origin of Hemimysis anomala in the Laurentian Great Lakes. Biological 
Invasions, (in review). 

Ridal, J., Boyer, G. L., & Watson, S. B. (2008). Taste and Odour and Cyanobacterial 
Toxins: Impairment, Prediction, and Management in the Great Lakes. 
Canadian Journal of Fisheries and Aquatic Sciences, Volume 65, Issue 8,  pp. 
1779-1796. 

Ridgway, M. S. Line Transect Distance Sampling in Aerial Surveys for Double-
crested Cormorants in Coastal Regions of Lake Huron. Journal of Great 
Lakes Research, In Press, (in review). 

Ridgway, M. S., Pollard, J. B., & Weseloh, D. V. C. (2006). Density-dependent 
Growth of Double-crested Cormorant Colonies on Lake Huron. Canadian 
Journal of Zoology, Volume 84, Issue 10,  pp. 1409-1420. 

Riley, S. C. & Adams, J. V. (2010). Long-Term Trends in Habitat Use of Offshore 
Demersal Fishes in Western Lake Huron Suggest Large-Scale Ecosystem 
Change. Transactions of the American Fisheries Society, Volume 139, pp. 
1322-1334. 



Synthesis of Science and Monitoring in Lake Huron from 2007 to 2010 September 30, 2010 
   

LimnoTech  Page 43 

Ruberg, S. A., Kendall, S. T., Black, T., Nold, S. C., Lusardi, W. R., Green, R. et al. 
(2008). Observations of the Middle Island Sinkhole in Lake Huron - A 
Uniquely Hydrogeologic and Glacial Creation of 400 Million Years. Marine 
Technology Society Journal, Volume 42, Issue 4,  pp. 12-21. 

Schloesser, D. W., Robbins, J. A., Nalepa, Thomas F., and Morehead, N. R. (9-7-
2010). Paleoecologic and Historic Records of Burrowing Mayflies 
(Hexagenia spp.) in Saginaw Bay. Personal Communication.     

Schock, N. T., Uzarski, D. G., and Webster, W. C. (9-12-2010). Impacts of 
Anthropogenic Disturbance on Fish and Macroinvertebrate Populations 
Among Great Lakes Coastal Wetlands. Personal Communication.     

Sellinger, C. E., Stow, C. A., Lamon, E. C., & Qian, S. S. (2008). Recent Water Level 
Declines in the Lake Michigan-Huron System. Environmental Science and 
Technology, Volume 42, Issue 2,  pp. 367-373. 

Stow, C. A., Lamon, E. C., Kratz, T. K., & Sellinger, C. E. (2008). Lake Level 
Coherence Supports Common Driver. EOS, Transactions, American 
Geophysical Union, Volume 89, Issue 41,  pp. 389-390. 

Strecker, A. L., Casselman, J. M., Fortin, M.-J., Jackson, D. A., Ridgway, M. S., 
Abrams, P. A. et al. A Multi-Scale Comparison of Trait Linkages to 
Environmental and Spatial Variables in Fish Communities Across a Large 
Freshwater Lake. Ecology, (in review). 

Tao, W., DeMarchi, C., Johengen, T. H., & He, C. (2010a). Estimation of Saginaw 
River Nutrient and Sediment Loads. IAGLR 2010 .  In 53rd Annual 
Conference on Great Lakes Research, Lessons from the Past, Solutions for the 
Future. University of Toronto, Toronto, Ontario, Canada. 2010 May 17-21. 
Ann Arbor, Michigan: International Association for Great Lakes Research 
(IAGLR). 

Tao, W., DeMarchi, C., Johengen, T. H., He, C., & Stow, C. (2010b). Estimating 
Phosphorus Load from a Large Watershed in the Great Lakes Basin. In 2010 
International Conference on Challenges in Environmental Science and 
Computer Engineering (CESCE 2010). Wuhan, China. 2010 Mar 6-7.  pp. 
427-430. IEEE Computer Society's Conference Publishing Services. 

Tomlinson, L. M., Auer, M. T., Bootsma, H. A., & Owens, E. M. (2010). The Great 
Lakes Cladophora Model: Development, Testing, and Application to Lake 
Michigan. Journal of Great Lakes Research, Volume 36, Issue 2,  pp. 287-
297. 

Uzarski, D. G., Burton, T. M., Cooper, M. J., & Ruetz, C. R. (2010a). Great Lakes 
Coastal Wetlands as Refuge for Native Fishes: Are Wetlands Resistant to 
Invasion by Recent Exotics? International Joint Commission, Council of Great 
Lakes Research Managers. 



Synthesis of Science and Monitoring in Lake Huron from 2007 to 2010 September 30, 2010 
   

LimnoTech  Page 44 

Uzarski, D. G., Cooper, M. J., and Murry, B. A. (9-12-2010b). Water Levels 
Impacting Great Lakes Coastal Wetlands: Invertebrate Community 
Composition Reponses. Personal Communication.     

Warner, D. M., Schaeffer, J. S., & O'Brien, T. P. (2009). The Lake Huron Pelagic 
Fish Community: Persistent Spatial Pattern Along Biomass and Species 
Composition Gradients. Canadian Journal of Fisheries and Aquatic Sciences, 
Volume 66, Issue 8,  pp. 1199-1215. 

Watson, S. B. & Boyer, G. L. (2008). Nearshore Areas of the Great Lakes 2008 - 
Draft, Harmful Algal Blooms (HABS) in the Great Lakes: Current Status and 
Concerns. In State of the Lakes Ecosystem Conference 2008. Niagara Falls, 
Ontario, Canada. 2008 Oct 22-23.  pp. 1-14. 

Wells, M. & Parker, S. (2010). The Thermal Variability of the Waters of Fathom Five 
National Marine Park, Lake Huron. Journal of Great Lakes Research, Volume 
36.,pp. 570-576. 

Wheeler Alm, E., Burke, J., & Hagan, E. (2006). Persistence and Potential Growth of 
the Fecal Indicator Bacteria, Escherichia coli, in Shoreline Sand at Lake 
Huron. Journal of Great Lakes Research, Volume 32, Issue 2,  pp. 401-405. 

Wojcik, Daniel. (9-7-2010). Development of a Costal Wetland Inventory of Eastern 
Georgian Bay, Canada. Personal Communication.     

Yao, H. (2009). Long-Term Study of Lake Evaporation and Evaluation of Seven 
Estimation Methods: Results from Dickie Lake, South-Central Ontario, 
Canada. Journal of Water Resources and Protection, Volume 2, pp.59-77. 

Yurista, P. M., Kelly, J. R., Miller, S., & Van Alstine, J. (2010). Spatial Patterns in 
Water Quality and Plankton in the US Waters of Nearshore Lake Huron, 
2007. In 52nd Annual Conference on Great Lakes Research, Bridging 
Ecosystems and Environmental Health across our Great Lakes. University of 
Toledo, Toledo, Ohio. 2009 May 18-22.  pp. 1-15. Ann Arbor, Michigan: 
International Association for Great Lakes Research (IAGLR). 

 

 



Synthesis of Science and Monitoring in Lake Huron from 2007 to 2010 September 30, 2010 
   

LimnoTech   

 

 

 

 

 

 

APPENDIX A  

COMPLETE BIBLIOGRAPHY OF ALL REFERNECES 
COMPILED FOR THIS REPORT BY SUBJECT AREA 

 



Synthesis of Science and Monitoring in Lake Huron from 2007 to 2010 September 30, 2010 
   

LimnoTech   

 

This page is blank to facilitate double-sided printing. 

 

 



Synthesis of Science and Monitoring in Lake Huron from 2007 to 2010 September 30, 2010 

LimnoTech Appendix A Page 1 

Appendix A  
Reference List – by Topic, Alphabetized 

 
Invasive Species 

 
Bierman, V. J., Kaur, J., DePinto, J. V., Feist, T. J., and Dilks, D. W. (2005). Modeling the Role of 

Zebra Mussels in the Proliferation of Blue-Green Algae in Saginaw Bay, Lake Huron. 

Journal of Great Lakes Research, Volume 31, Pages 32-55. 

Daley, B. A., Bunnell, D. B., Davis, B. M., Riley, S. C., Roseman, E. F., Savino, J. F. et al. (2009). 

The Role of Invasive Species in Lake Huron Food Web Disruptions Chicago, Illinois: 

United States Environmental Protection Agency Great Lakes National Program Office. 

Fishman, D. B., Adlerstein, S. A., Vanderploeg, H. A., Fahnenstiel, G. L., and Scavia, D. (2009). 

Phytoplankton Community Composition of Saginaw Bay, Lake Huron, During the Zebra 

Mussel (Dreissena polymorpha) Invasion: A Multivariate Analysis. Journal of Great Lakes 

Research, Volume 36, Pages 9-19. 

McClain, J. and Hoff, M. (2010). Detection and Monitoring of Aquatic Nuisance Species in Lake 

Huron: Funding for Fish and Wildlife Service International Joint Commission, Council of 

Great Lakes Research Managers. 

Aquatic Ecosystems 

DePinto, J. V., Verhamme, E., and Redder, T. (2010). Development of a Fine-Scale Ecosystem 

Model of Saginaw Bay. In 53rd Annual Conference on Great Lakes Research, Lessons 

from the Past, Solutions for the Future. University of Toronto, Toronto, Ontario, Canada. 

2010 May 17-22. Pages 1-36. Ann Arbor, Michigan: International Association for Great 

Lakes Research (IAGLR). 

Fishman, D. B., Adlerstein, S. A., Vanderploeg, H. A., Fahnenstiel, G. L., and Scavia, D. (2009). 

Causes of Phytoplankton Changes in Saginaw Bay, Lake Huron, During the Zebra 

Mussel Invasion. Journal of Great Lakes Research, Volume 35, Pages 482-495. 



Synthesis of Science and Monitoring in Lake Huron from 2007 to 2010 September 30, 2010 

LimnoTech Appendix A Page 2 

Howell, E. T. (2009). Spatial and Temporal Patters in Nitrogen Compounds in the Nearshore of 

Eastern Lake Huron. In 44th Central Canadian Symposium on Water Quality Research. 

Burlington, Ontario, Canada. 2009 Feb 23-24. Canadian Association on Water Quality. 

Howell, E. T., Weir, S. C., Hobson, G., Page, W. M., and Thibeau, J. (2009). The Influence of a 

Small Watershed on Water Quality in the Nearshore of South Eastern Lake Huron 

Ontario, Canada: Ontario Ministry of the Environment. 

Nettleton, P. C. (2010). Modeling of Water Quality Impacts from the Maitland River within the 

Lake Huron Nearshore in the Vicinity of Goderich in 2003; in Support of the Great Lakes 

Nearshore Monitoring and Assessment Program. Ontario, Canada: Ontario Ministry of 

the Environment. 

The Lake Huron Centre for Coastal Conservation (2004). A Preliminary Report on Historical 

Nearshore Water Quality Information for Southeastern Lake Huron, Sauble Beach to 

Sarnia. The Lake Huron Centre for Coastal Conservation. 

Bacteria 

Kon, T., Weir, S. C., Howell, E. T., Lee, H., and Trevors, J. T. (2009). Repetitive Element (REP)-

Polymerase Chain reaction (PCR) Analysis of Escherichia Coli Isolates from Recreational 

Waters of Southeastern Lake Huron. Canadian Journal of Microbiology, Volume 55, 

Issue 3, Pages 269-276. 

Lyautey, E., Lu, Z., Lapen, D. R., Berkers, T. E., Edge, T. A., and Topp, E. (2010). Optimization 

and Validation of Rep-PCR Genotypic Libraries for Microbial Source Tracking of 

Environmental Echerichia coli Isolates. Canadian Journal of Microbiology, Volume 56, 

Pages 8-17. 

Wheeler Alm, E., Burke, J., and Hagan, E. (2006). Persistence and Potential Growth of the Fecal 

Indicator Bacteria, Escherichia coli, in Shoreline Sand at Lake Huron. Journal of Great 

Lakes Research, Volume 32, Issue 2, Pages 401-405. 



Synthesis of Science and Monitoring in Lake Huron from 2007 to 2010 September 30, 2010 

LimnoTech Appendix A Page 3 

Cladophora 

Auer, M. T. and Bootsma, H. A. (2008). Nearshore Areas of the Great Lakes 2008 - Draft, 

Cladophora in the Great Lakes: Guidance for Water Quality Managers. In State of the 

Lakes Ecosystem Conference 2008. Niagara Falls, Ontario, Canada. 2008 Oct 22-23. 

Pages 1-16. 

Auer, M. T. and Canale, R. P. (1982). Ecological Studies and Mathematical Modeling of 

Cladophora in Lake Huron: 2. Phosphorus Uptake Kinetics. Journal of Great Lakes 

Research, Volume 8, Issue 1, Pages 84-92. 

Dayton, A. and Auer, M. T. (9-23-2010). Monitoring Phosphorus Gradients Over Zebra Mussel 

Beds. Personal Communication.     

Howell, E. T., Abernethy, S., Mohamed, M. and Goel, P. Examination of Environmental Factors 

Influencing the Growth of Benthic Algae in Point Clark and Innerhuron Bay Areas of SE 

Lake Huron. Pages 1-29. Accessed 9-27-2009. (In Press). 

Howell, E. T. and Barton, D. (2010). An Investigation of the Ecology of Shore-Fouling Algae in the 

Point Clark Area of Lake Huron. International Joint Commission, Council of Great Lakes 

Research Managers. 

Peters, K. A., Dziekan, D. R., Peacor, S. D., Francoeur, S. N., Bressie, J. D., and Stow, Craig A. 

(9-9-2010). Spatial and Temporal Analysis of the Benthic Algal Community in Saginaw 

Bay, Lake Huron: How Multiple Ecosystem Stressors Effect Nuisance Benthic Algae. 

Personal Communication.     

Tomlinson, L. M., Auer, M. T., Bootsma, H. A., and Owens, E. M. (2010). The Great Lakes 

Cladophora Model: Development, Testing, and Application to Lake Michigan. Journal of 

Great Lakes Research, Volume 36, Issue 2, Pages 287-297. 



Synthesis of Science and Monitoring in Lake Huron from 2007 to 2010 September 30, 2010 

LimnoTech Appendix A Page 4 

Watson, S. B. and Boyer, G. L. (2008). Nearshore Areas of the Great Lakes 2008 - Draft, Harmful 

Algal Blooms (HABS) in the Great Lakes: Current Status and Concerns. In State of the 

Lakes Ecosystem Conference 2008. Niagara Falls, Ontario, Canada. 2008 Oct 22-23. 

Pages 1-14. 

Contaminants 

Johnston, T. (2010). Food Web Structure and Contaminant Movement. International Joint 

Commission, Council of Great Lakes Research Managers. 

Shen, L., Gewurtz, S. B., Reiner, E. J., MacPherson, K. A., Kolic, T. M., Khurana, V. et al. 

Occurrence and Sources of Polychlorinated Dibenzo-p-dioxins, Dibenzofurans and 

Dioxin-like Polychlorinated Biphenyls in Surficial Sediments of Lakes Superior and Huron. 

Environmental Pollution, (in press). 

Fish 

Carlson, D. L. and Swackhamer, D. L. (2006). Results from the U.S. Great Lakes Fish Monitoring 

Program and Effects of Lake Processes on Bioaccumulative Contaminant 

Concentrations. Journal of Great Lakes Research, Volume 32, Pages 370-385. 

DesJardine, R. L., Gorenflo, T. K., Payne, R. N., and Schrouder, J. D. (1995). Fish Community 

Objectives for Lake Huron (Rep. No. Special Publication 95-1). Ann Arbor, Michigan: 

Great Lakes Fishery Commission. 

Dunlop, E. S., Milne, S. W., and Ridgway, M. S. (2010). Temporal Trends in the Numbers and 

Characteristics of Lake Huron Fish Schools between 2000 and 2004. Journal of Great 

Lakes Research, Volume 36, Issue 1, Pages 74-85. 



Synthesis of Science and Monitoring in Lake Huron from 2007 to 2010 September 30, 2010 

LimnoTech Appendix A Page 5 

Indiana Chapter of the American Fisheries Society (2010). 40th Annual Indiana American 

Fisheries Society 2010 Spring Conference, Program. In 40th Annual Indiana American 

Fisheries Society 2010 Spring Conference, What We Have Learned as We Continue to 

Migrate Upstream. Elkhart, Indiana. 2010 Feb 16-17 Indiana: Indiana Chapter of the 

American Fisheries Society. 

Jones, M. L., Shuter, B. J., Zhao, Y., and Stockwell, J. D. (2006). Forecasting Effects of Climate 

Change on Great Lakes Fisheries: Models that Link Habitat Supply to Population 

Dynamics Can Help. Canadian Journal of Fisheries and Aquatic Sciences, Volume 63, 

Pages 457-468. 

Jones, M. L. and Irwin, B. (2008). A Decision Analysis for Multispecies Harvest Management of 

Lake Huron Commercial Fisheries Quantitative Fisheries Center (QFC), Michigan State 

University. 

Jude, D., Rediske, R. R., O'Keefe, J., Hensler, S., and Giesy, J. P. (2010). PCB Concentrations in 

Walleyes and their Prey from the Saginaw River, Lake Huron: A Comparison between 

1990 and 2007. Journal of Great Lakes Research, Volume 36, Pages 267-276. 

Lake Huron Technical Committee (2007). Environmental Objectives of Lake Huron. Report  

McParland, C. E., Paszkowski, C. A., and Newbrey, J. L. (2010). Trophic Relationships of 

Breeding Red-necked Grebes (Podiceps grisegena) on Wetlands with and without Fish in 

the Aspen Parkland. Canadian Journal of Zoology, Volume 88, Issue 2, Pages 186-194. 

Pothoven, Steven A. (8-26-2010). GLERL Fish Sampling 2007, Off Harbor Beach. Personal 

Communication.     

Strecker, A. L., Casselman, J. M., Fortin, M.-J., Jackson, D. A., Ridgway, M. S., Abrams, P. A. et 

al. A Multi-Scale Comparison of Trait Linkages to Environmental and Spatial Variables in 

Fish Communities Across a Large Freshwater Lake. Ecology, (in press). 



Synthesis of Science and Monitoring in Lake Huron from 2007 to 2010 September 30, 2010 

LimnoTech Appendix A Page 6 

Strecker, A. L., Milne, S. W., Fortin, M.-J., Ridgway, M. S., Jackson, D. A., Abrams, P. A. et al. 

(2010). The Scale of Spatial Structure in Limnetic Fish Communities Depends on Body 

Size and Habitat, Draft. 

Fish Bass 

Borden, W. C. and Krebs, R. A. (2009). Phylogeography and Postglacial Dispersal of Smallmouth 

Bass (Micropterus dolomieu) into the Great Lakes. Canadian Journal of Fisheries and 

Aquatic Sciences, Volume 66, Pages 2142-2156. 

Fish Demersal 

Riley, S. C. and Adams, J. V. (2010). Long-Term Trends in Habitat Use of Offshore Demersal 

Fishes in Western Lake Huron Suggest Large-Scale Ecosystem Change. Transactions of 

the American Fisheries Society, Volume 139, Pages 1322-1334. 

Riley, S. C., Roseman, E. F., Nichols, S. J., O'Brien, T. P., Kiley, C. S., and Schaefer, J. S. 

(2008). Deepwater Demersal Fish Community Collapse in Lake Huron. Transactions of 

the American Fisheries Society, Volume 137, 1879-1890. 

Schaeffer, J. S., Warner, D. M., and O'Brien, T. P. (2008). Resurgence of Emerald Shiners 

Notropis atherinoides in Lake Huron's Main Basin. Journal of Great Lakes Research, 

Volume 34, Issue 3, Pages 395-403. 

Fish Ecology 

Bence, J. R. and Mohr, L. C. (2008). The State of Lake Huron in 2004. Special Publication 08-01. 

Ann Arbor, Michigan: Great Lakes Fishery Commission. 

Dobiesz, N. E., McLeish, D. A., Eshenroder, R. L., Bence, J. R., Mohr, L. C., Ebener, M. P. et al. 

(2005). Ecology of the Lake Huron Fish Community, 1970-1999. Canadian Journal of 

Fisheries and Aquatic Sciences, Volume 62, Issue 6, Pages 1432-1451. 



Synthesis of Science and Monitoring in Lake Huron from 2007 to 2010 September 30, 2010 

LimnoTech Appendix A Page 7 

Morbey, Yolanda E. Great Lakes Research on Fish Ecology and Evolution:  Summary of 

Contributions from the Morbey Lab during 2006-2010. Accessed 9-27-2010. (In Press). 

Pothoven, S. A. and Nalepa, T. F. (2008). Fish Diets and Condition in Lake Huron. In 51st Annual 

Conference on Great Lakes Research, Our Lakes, Our Community. Trent University, 

Peterborough, Ontario, Canada. 2008 Mar 19-23 Ann Arbor, Michigan: International 

Association for Great Lakes Research (IAGLR). 

Rutherford, E. S. and Brandt, S. (2010). Fish Ecology and Ecosystem Forecasting of the Great 

Lakes and Chesapeake Bay. International Joint Commission, Council of Great Lakes 

Research Managers. 

Fish Goby 

Bowen, A. (2010). Round Goby Surveillance and Monitoring. International Joint Commission, 

Council of Great Lakes Research Managers [Online]. Accessed 8-25-2010. Available: 

http://ri.ijc.org/browse/alldetails.cfm?ProjectNumber=001719-072008. 

French III, J. R. P., Muzzall, P. M., Adams, J. V., Johnson, K. L., Flores, A. E., and Winkel, A. M. 

(2005). Occurrence of Cyathocephalus truncatus (Cestoda) in Fishes of the Great Lakes 

with Emphasis on its Occurrence in Round Gobies (Neogobius melanostomus) from Lake 

Huron. Journal of Great Lakes Research, Volume 31, Issue 4, Pages 405-413. 

French, J. (2010). Round Gobies (Neogobius melanstomus) in Lake Huron Offshore: Diets, 

Population Dynamics, and Impacts on Benthic Fauna. International Joint Commission, 

Council of Great Lakes Research Managers. 

Schaeffer, J. S., Bowen, A., Thomas, M., French, I. I. I., and Curtis, G. L. (2005). Invasion History, 

Proliferation, and Offshore Diet of the Round Goby Neogobius melanostomus in Western 

Lake Huron, USA. Journal of Great Lakes Research, Volume 31, Issue 4, Pages 414-

425. 



Synthesis of Science and Monitoring in Lake Huron from 2007 to 2010 September 30, 2010 

LimnoTech Appendix A Page 8 

Fish Lake Trout 

Adlerstein, S. A., Rutherford, E. S., Clevenger, J. A., Johnson, J. E., Clapp, D. F., and Woldt, A. 

P. (2007). Lake Trout Movements in U.S. Waters of Lake Huron Interpreted from Coded 

Wire Tag Recoveries in Recreational Fisheries. Journal of Great Lakes Research, 

Volume 33, Issue 1, Pages 186-201. 

Allen, J. D., Walker, G. K., Adams, J. V., Jerrine Nichols, S., and Edsall, C. C. (2005). Embryonic 

Developmental Progression in Lake Trout (Salvelinus namaycush) (Walbaum, 1792) and 

its Relation to Lake Temperature. Journal of Great Lakes Research, Volume 31, Issue 2, 

Pages 187-209. 

Jastrebski, C. J. and Morbey, Y. E. (2009). Egg Size Variation in Lake Trout: Phenotype-Habitat 

Correlations Show an Effect of Rearing Environment. Transactions of the American 

Fisheries Society, Volume 138, Pages 1342-1351. 

Jonas, J. L., Claramunt, R. M., Fitzsimons, J. D., Marsden, J. E., and Ellrott, B. J. (2005). 

Estimates of Egg Deposition and Effects of Lake Trout (Salvelinus namaycush) Egg 

Predators in Three Regions of the Great Lakes. Canadian Journal of Fisheries and 

Aquatic Sciences, Volume 62, Issue 10, Pages 2254-2264.  

Madenjian, C. P., Holuszko, J. D., and Desorcie, T. J. (2006). Spring-Summer Diet of Lake Trout 

on Six Fathom Bank and Yankee Reef in Lake Huron. Journal of Great Lakes Research, 

Volume 32, Issue 2, Pages 200-208. 

Morbey, Y. E., Anderson, D. M., and Henderson, B. A. (2008). Progress Towards the 

Rehabilitation of Lake Trout in South Bay, Lake Huron. In 51st Annual Conference on 

Great Lakes Research, Our Lakes, Our Community. Peterborough, Ontario, Canada. 

2008 May 19-23 Ann Arbor, Michigan: International Association for Great Lakes 

Research (IAGLR). 



Synthesis of Science and Monitoring in Lake Huron from 2007 to 2010 September 30, 2010 

LimnoTech Appendix A Page 9 

Morbey, Y. E., Anderson, D. M., and Henderson, B. A. (2008). Progress Toward the 

Rehabilitation of Lake Trout (Salvelinus namaycush) in South Bay, Lake Huron. Journal 

of Great Lakes Research, Volume 34, Issue 2, Pages 287-300. 

Paterson, G., Whittle, D. M., Drouillard, K. G., and Haffner, G. D. (2009). Declining Lake Trout 

(Salvelinus namaycush) Energy Density: Are There too Many Salmonid Predators in the 

Great Lakes? Canadian Journal of Fisheries and Aquatic Sciences, Volume 66, Issue 6, 

Pages 919-932. 

Plumb, J. M. and Blanchfield, P. J. (2009). Performance of Temperature and Dissolved Oxygen 

Criteria to Predict Habitat Use by Lake Trout (Salvelinus namaycush). Canadian Journal 

of Fisheries and Aquatic Sciences, Volume 66, Pages 2011-2023. 

Riley, S. C., He, J. X., Johnson, J. E., O'Brien, T. P., and Schaeffer, J. S. (2007). Evidence of 

Widespread Natural Reproduction by Lake Trout Salvelinus namaycush in the Michigan 

Waters of Lake Huron. Journal of Great Lakes Research, Volume 33, Issue 4, Pages 

917-921. 

Roseman, E. F., Stott, W., O'Brien, T. P., Riley, S. C., and Schaeffer, J. S. (2009). Heritage Strain 

and Diet of Wild Young of Year and Yearling Lake Trout in the Main Basin of Lake Huron. 

Journal of Great Lakes Research, Volume 35, Issue 4, Pages 620-626. 

Fish Lamprey 

Binder, T. and Gaden, M. (2010). Sea Lamprey Time Their Spawning Migration to Narrow 

Temperature Range. Ann Arbor, Michigan: Great Lakes Fishery Commission. 

Brenden, T. O. and Bence, J. R. (2010). Estimating the Relationship Between Sea Lamprey-

induced Mortality on Lake Trout and Observed Marking Rates. International Joint 

Commission, Council of Great Lakes Research Managers. 



Synthesis of Science and Monitoring in Lake Huron from 2007 to 2010 September 30, 2010 

LimnoTech Appendix A Page 10 

Dawson, H. and Gaden, M. (2010). It's Better to Eat at a Crowded Table, Critical Factors 

Affecting Sea Lamprey Recruitment Identified. Ann Arbor, Michigan: Great Lakes Fishery 

Commission. 

Fenichel, E. P., Tsao, J. I., Jones, M. L., and Hickling, G. J. (2010). Real Options Analysis of the 

Risks and Benefits of Sterile Male Sea Lamprey Transfers from Lake Ontario. Ann Arbor, 

Michigan: Great Lakes Fishery Commission. 

Haeseker, S. L., Jones, M. L., Peterman, R. M., Bence, J. R., Dai, W., and Christie, G. C. (2007). 

Explicit Consideration of Uncertainty in Great Lakes Fisheries Management: Decision 

Analysis of Sea Lamprey (Petromyzon marinus) control in the St. Marys River. Canadian 

Journal of Fisheries and Aquatic Sciences, Volume 64, Issue 10, Pages 1456-1468. 

Hansen, G. J. A. and Jones, M. L. (2008). A Rapid Assessment Approach to Prioritizing Streams 

for Control of Great Lakes Sea Lampreys (Petromyzon marinus): A Case Study in 

Adaptive Management. Canadian Journal of Fisheries and Aquatic Sciences, Volume 65, 

Issue 11, Pages 2471-2484.  

Johnson, N. and Gaden, M. (2010). Synthesized Sex Pheromones Lure Lampreys into Traps, 

Pheromones Could be New Weapon in Sea Lamprey Control Arsenal. Ann Arbor, 

Michigan: Great Lakes Fishery Commission. 

Madenjian, C. P., Chipman, B. D., and Marsden, J. E. (2008). New Estimates of Lethality of Sea 

Lamprey (Petromyzon marinus) Attacks on Lake Trout (Salvelinus namaycush): 

Implications for Fisheries Management. Canadian Journal of Fisheries and Aquatic 

Sciences, Volume 65, Issue 3, Pages 535-542. 

Wagner, C. M., Jones, M. L., Twohey, M. B., and Sorensen, P. W. (2006). A Field Test Verifies 

that Pheromones Can be Useful for Sea Lamprey (Petromyzon marinus) Control in the 

Great Lakes. Canadian Journal of Fisheries and Aquatic Sciences, Volume 63, Issue 3, 

Pages 475-479. 



Synthesis of Science and Monitoring in Lake Huron from 2007 to 2010 September 30, 2010 

LimnoTech Appendix A Page 11 

Wagner, M. and Gaden, M. (2010). The Call of the Child, Sea Lamprey Spawning Behavior 

Follows Larval Odor. Ann Arbor, Michigan: Great Lakes Fishery Commission.  

Fish Muskellunge 

Wozney, K., Wilson, C. C., and Liskauskas, A. (2010). Genetic Structure and Diversity Among 

Populations of Muskellunge (Esox masquinongy) in Lake Huron and Georgian Bay. In 

53rd Annual Conference on Great Lakes Research, Lessons from the Past, Solutions for 

the Future. University of Toronto, Toronto, Ontario, Canada. 2010 May 17-21. Ann Arbor, 

Michigan: International Association for Great Lakes Research. 

Fish Pelagic 

Warner, D. M., Schaeffer, J. S., and O'Brien, T. P. (2009). The Lake Huron Pelagic Fish 

Community: Persistent Spatial Pattern Along Biomass and Species Composition 

Gradients. Canadian Journal of Fisheries and Aquatic Sciences, Volume 66, Issue 8, 

Pages 1199-1215. 

Fish Saginaw Bay 

Ivan, L., Höök, T.O., Thomas, M. V., and Fielder, D. G. (2009). Dynamics of the Saginaw Bay 

Fish Community (1970-2008). In 52nd Annual Conference on Great Lakes Research, 

Bridging Ecosystems and Environmental Health across our Great Lakes. University of 

Toledo, Toledo, Ohio. 2009 May 18-22. Ann Arbor, Michigan: International Association 

for Great Lakes Research (IAGLR). 

Ivan, L., Höök, T. O., Thomas, M. V., and Fielder, D. G. (2010). Changes in the Saginaw Bay Fish 

Community, 1970-2008. In 71st Midwest Fish and Wildlife Conference. Minneapolis, 

Minnesota. 2010 Dec 12-15. Indiana Chapter of the American Fisheries Society. 



Synthesis of Science and Monitoring in Lake Huron from 2007 to 2010 September 30, 2010 

LimnoTech Appendix A Page 12 

Ivan, L. (2010). Long-Term (1970-2006) Dynamics of Walleye and Yellow Perch in Saginaw Bay, 

Lake Huron. In Indiana American Fisheries Society (AFS) 2010 Spring Conference, What 

We Have Learned as We Continue to Migrate Upstream. Elkhart, Indiana. 2010 Feb 16-

17. The Indiana Chapter of the American Fisheries Society. 

Ivan, L. and Höök, T. O. (2010). Modeling the Impacts of Zooplankton Abundance on Walleye 

and Yellow Perch YOY Growth and Survival in Saginaw Bay, Lake Huron. In 53rd Annual 

Conference on Great Lakes Research, Lessons from the Past, Solutions for the Future. 

University of Toronto, Toronto, Ontario, Canada. 2010 May 17-21. Ann Arbor, Michigan: 

International Association for Great Lakes Research (IAGLR). 

Roswell, C. R., Höök, T. O., and Pothoven, S. A. (2010). Diet Selection and Growth of Age-0 

Yellow Perch (Perca flavescens) in Saginaw Bay, Lake Huron. In 53rd Annual Conference 

on Great Lakes Research, Lessons from the Past, Solutions for the Future. University of 

Toronto, Toronto, Ontario, Canada. 2010 May 17-21. Ann Arbor, Michigan: International 

Association for Great Lakes Research (IAGLR). 

Roswell, C. R., Höök, T. O., Foley, C., and Pothoven, S. A. (2010). Emergence and Growth of 

Larval Yellow Perch (Perca flavescens) in Saginaw Bay, Lake Huron. In Indiana 

American Fisheries Society (AFS) 2010 Spring Conference, What We Have Learned as 

We Continue to Migrate Upstream. Elkhart, Indiana. 2010 Feb 16-17. Indiana Chapter of 

the American Fisheries Society. 

Roswell, C. R. Summary of Saginaw Bay Fish Research (2010). In 53rd Annual Conference on 

Great Lakes Research, Lessons from the Past, Solutions for the Future. University of 

Toronto, Toronto, Ontario, Canada. 2010 May 17-21. Ann Arbor, Michigan: International 

Association for Great Lakes Research (IAGLR). 



Synthesis of Science and Monitoring in Lake Huron from 2007 to 2010 September 30, 2010 

LimnoTech Appendix A Page 13 

Fish Salmon 

Marklevitz, S. A. C. (2009). The Differentiation of Chinook Salmon Natal Origins in Lake Huron: 

The Use of Otolith Microchemistry as a Natural Tag. Master of Science, The University of 

Western Ontario, London, Ontario, Canada. 

Morbey, Y. E., Moerke, A., Neff, B. D., Quach, K., and Suk, H. Y. (2010). Population Genetic 

Structure of Chinook Salmon in Lake Huron. In 53rd Annual Conference on Great Lakes 

Research, Lessons from the Past, Solutions for the Future. University of Toronto, 

Toronto, Ontario, Canada. 2010 May 17-21. Ann Arbor, Michigan: International 

Association for Great Lakes Research (IAGLR). 

Fish Sculpin 

O'Brien, T. P., Roseman, E. F., Kiley, C., and Schaeffer, J. S. (2009). Fall Diet and Bathymetric 

Distribution of Deepwater Sculpin (Myoxocephalus thompsonii) in Lake Huron. Journal of 

Great Lakes Research, Volume 35, Issue 3, Pages 464-472. 

Pothoven, S. A., Hondorp, D. W., and Nalepa, T. F. Declines in Deepwater Sculpin 

Myoxocephalus thom. Ecology of Freshwater Fish, (in press). 

Fish Steelhead 

Thompson, B. E. and Hayes, D. B. (2010). Estimating Bioenergetics Model Parameters for Fish 

with Incomplete Recapture Histories. Canadian Journal of Fisheries and Aquatic 

Sciences, Volume 67, Pages 1075-1085. 

Fish Toxics 

Holsen, T. M., Hopke, P. K., Milligan, M., and Pagano, J. (2010). Great Lakes Fish Monitoring 

Program. International Joint Commission, Council of Great Lakes Research Managers. 



Synthesis of Science and Monitoring in Lake Huron from 2007 to 2010 September 30, 2010 

LimnoTech Appendix A Page 14 

Fish VHS 

Abraham, D. and Greig, L. (2008). Viral Hemorrhagic Septicaemia in the Great Lakes Region, 

Management and Science Needs Workshop Proceedings. Richmond Hill, Ontario, 

Canada: ESSA Technologies Ltd. 

Fish Walleye 

Venturelli, P. A., Lester, N. P., Marshall, T. R., and Shuter, B. J. (2010). Consistent Patterns of 

Maturity and Density-Dependent Growth Among Populations of Walleye (Sander vitreus): 

Application of the Growing Degree-day Metric. Canadian Journal of Fisheries and Aquatic 

Sciences, Volume 67, Pages 1057-1067. 

Fish Wetlands 

Uzarski, D. G., Burton, T. M., Cooper, M. J., and Ruetz, C. R. (2010). Great Lakes Coastal 

Wetlands as Refuge for Native Fishes: Are Wetlands Resistant to Invasion by Recent 

Exotics? International Joint Commission, Council of Great Lakes Research Managers. 

Fish Whitefish 

Bernard, A. M., Ferguson, M. M., Noakes, D. L. G., Morrison, B. J., and Wilson, C. C. (2009). 

How Different is Different? Defining Management and Conservation Units for a 

Problematic Exploited Species. Canadian Journal of Fisheries and Aquatic Sciences, 

Volume 66, Issue 9, Pages 1617-1630. 

Brenden, T. O., Ebener, M. P., and Sutton, T. M. (2010). Assessing the Health of Lake Whitefish 

Populations in the Laurentian Great Lakes: Foreword. Journal of Great Lakes Research, 

Volume 36, Supplement 1, Pages 1-5. 



Synthesis of Science and Monitoring in Lake Huron from 2007 to 2010 September 30, 2010 

LimnoTech Appendix A Page 15 

Ebener, M. P., Brenden, T. O., and Jones, M. L. (2010). Estimates of Fishing and Natural 

Mortality Rates for Four Lake Whitefish Stocks in Northern Lakes Huron and Michigan. 

Journal of Great Lakes Research, Volume 36, Supplement 1, Pages 110-120. 

Ebener, M. P., Brenden, T. O., Wright, G. M., Jones, M. L., and Faisal, M. (2010). Spatial and 

Temporal Distributions of Lake Whitefish Spawning Stocks in Northern Lakes Michigan 

and Huron, 2003-2008. Journal of Great Lakes Research, Volume 36, Supplement 1, 

Pages 38-51. 

Faisal, M., Fayed, W., Brenden, T. O., Noor, A., Ebener, M. P., Wright, G. M. et al. (2010). 

Widespread Infection of Lake Whitefish Coregonus clupeaformis with the Swimbladder 

Nematode Cystidicola farionis in Northern Lakes Michigan and Huron. Journal of Great 

Lakes Research, Volume 36, Supplement 1, Pages 18-28. 

Faisal, M., Loch, T. P., Brenden, T. O., Eissa, A. E., Ebener, M. P., Wright, G. M. et al. (2010). 

Assessment of Renibacterium Salmoninarum Infections in Four Lake Whitefish 

(Coregonus clupeaformis) Stocks from Northern Lakes Huron and Michigan. Journal of 

Great Lakes Research, Volume 36, Supplement 1, Pages 29-37. 

Jones, M. L., Arts, M. T., Faisal, M., Ebener, M. P., Wagner, T., Brenden, T. O. et al. (2008). 

Great Lakes Fishery Trust Project Completion Report, Project 2003-2006, Magnitude and 

Potential Causes of Mortality in Four Lake Whitefish Populations in Lakes Michigan and 

Huron: A Multidisciplinary Approach. 

Jones, M. L. (2010). Magnitude and Potential Causes of Mortality in Four Lake Whitefish 

Population in Lakes Michigan and Huron: A Multidisciplinary Approach. Research 

Inventory. International Joint Commission, Council of Great Lakes Research Managers 

[Online]. Accessed 8-25-2010. Available: 

http://ri.ijc.org/browse/alldetails.cfm?ProjectNumber=000895-102005 



Synthesis of Science and Monitoring in Lake Huron from 2007 to 2010 September 30, 2010 

LimnoTech Appendix A Page 16 

Pothoven, S. A. and Nalepa, T. F. (2006). Feeding Ecology of Lake Whitefish in Lake Huron. 

Journal of Great Lakes Research, Volume 32, Issue 3, Pages 489-501. 

Pothoven, S. A., Nalepa, T. F., Madenjian, C. P., Rediske, R. R., Schneeberger, P. J., and He, J. 

X. (2006). Energy Density of Lake Whitefish Coregonus clupeaformis in Lakes Huron and 

Michigan. Environmental Biology of Fishes, Volume 76, Issue 2-4, Pages 151-158. 

Rennie, M. D., Sprules, W. G., and Johnson, T. B. (2009). Factors Affecting the Growth and 

Condition of Lake Whitefish (Coregonus clupeaformis). Canadian Journal of Fisheries 

and Aquatic Sciences, Volume 66, Pages 2096-2108. 

Stott, W., VanDeHey, J. A., and Sloss, B. L. (2010). Genetic Diversity of Lake Whitefish in Lakes 

Michigan and Huron; Sampling, Standardization, and Research Priorities. Journal of 

Great Lakes Research, Volume 36, Supplement 1, Pages 59-65. 

Wang, H.-Y., Hook, T. O., Ebener, M. P., Mohr, L. C., and Schneeberger, P. J. (2008). Spatial 

and Temporal Variation of Maturation Schedules of Lake Whitefish (Coregonus 

clupeaformis) in the Great Lakes. Canadian Journal of Fisheries and Aquatic Sciences, 

Volume 65, Issue 10, Pages 2157-2169. 

Harmful Algal Blooms (HABs) 

Dyble, J., Fahnenstiel, G. L., Litaker, R. W., Millie, D. F., & Tester, P. A. (2008). Microcystin 

Concentrations and Genetic Diversity of Microcystis in the Lower Great Lakes. 

Environmental Toxicology, Volume 23, Pages 507-516. 

Gregson, B. P., Millie, D. F., Cao, C., Fahnenstiel, G. L., Pigg, R. J., and Fries, D. P. (2006). 

Simplified Enrichment and Identification of Environmental Peptide Toxins using Antibody-

capture Surfaces with Subsequent Mass Spectrometry Detection. Journal of 

Chromatography, Volume 1123, Pages 223-238. 



Synthesis of Science and Monitoring in Lake Huron from 2007 to 2010 September 30, 2010 

LimnoTech Appendix A Page 17 

Landrum, P. F., Dyble, J., Gossiaux, D. C., and Pothoven, S. A. (2010). Evaluation of the Hazard 

of Microcystis Blooms for Human Health through Fish Consumption. International Joint 

Commission, Council of Great Lakes Research Managers. 

Lekki, J., Anderson, R., Nguyen, Q.-V., Demers, J., Leshkevich, G., Flatico, J. et al. (2009). 

Development of Hyperspectral Remote Sensing Capability for the Early Detection and 

Monitoring of Harmful Algal Blooms (HABs) in the Great Lakes. (Rep. No. AIAA 2009-

1978). American Institute of Aeronautics and Astronautics. 

Ridal, J., Boyer, G. L., and Watson, S. B. (2008). Taste and Odour and Cyanobacterial Toxins: 

Impairment, Prediction, and Management in the Great Lakes. Canadian Journal of 

Fisheries and Aquatic Sciences, Volume 65, Issue 8, Pages 1779-1796. 

Tester, P. (2010). Examine Environmental Regulation of Toxin Production by Cyanobacteria 

Capable of Disrupting Ecosystems and Endangering Drinking Water Supplies. 

International Joint Commission, Council of Great Lakes Research Managers. 

Watson, S. B. and Boyer, G. L. (2010). Harmful Algal Blooms (HABs) in the Great Lakes: Current 

Status and Concerns. In State of the Lakes Ecosystem Conference 2008. Niagara Falls, 

Ontario, Canada. 2008 Oct 22-23. Pages 1-14. 

Wilson, A. E., Gossiaux, D. C., Hook, T. O., Berry, J. P., Landrum, P. F., Dyble, J. et al. (2008). 

Evaluation of the Human Health Threat Associated with the Hepatotoxin Microcystin in 

the Muscle and Liver Tissues of Yellow Perch (Perca flavescens). Canadian Journal of 

Fisheries and Aquatic Sciences, Volume 65, Pages 1487-1497. 



Synthesis of Science and Monitoring in Lake Huron from 2007 to 2010 September 30, 2010 

LimnoTech Appendix A Page 18 

Macroinvertebrates 

Barbiero, R. P., Rockwell, D. C., Warren, G. J., and Tuchman, M. L. (2008). Evidence for 

Offshore Impacts of Dreissenids in the Great Lakes. In 51st Annual Conference on Great 

Lakes Research, Our Lakes, Our Community. Trent University, Peterborough, Ontario, 

Canada. 2008 May 19-23 Ann Arbor, Michigan: International Association for Great Lakes 

Research (IAGLR). 

Barbiero, R. P., Schmude, K., Lesht, B. M., Riseng, C. M., Warren, G. J., and Tuchman, M. L. 

Trends in Diporeia Populations Across the Laurentian Great Lakes, 1997-2009 (Excerpt). 

Journal of Great Lakes Research, (in press). 

Cooper, M. J., Uzarski, D. G., and Burton, T. M. (2009). Benthic Invertebrate Fauna, Wetland 

Ecosystems. Encyclopedia of Inland Waters. Pages 232-241. Oxford: Academic Press. 

French III, J. R. P., Schaeffer, J. S., Roseman, E. F., Kiley, C., and Fouilleroux, A. (2009). 

Abundance and Distribution of Benthic Macroinvertebrates in Offshore Soft Sediments in 

Western Lake Huron, 2001-2007. Journal of Great Lakes Research, Volume 35, Issue 1, 

Pages 120-127. 

Madenjian, C. P., Pothoven, S. A., Schneeberger, P. J., Ebener, M. P., Mohr, L. C., Nalepa, T. F. 

et al. (2010). Dreissenid Mussels are not a "Dead End" in Great Lakes Food Webs. 

Journal of Great Lakes Research, Volume 36, Supplement 1, Pages 73-77. 

Nalepa, T. F., Fanslow, D. L., Pothoven, S. A., Foley III, A. J., and Lang, G. A. (2007). Long-Term 

Trends in Benthic Macroinvertebrate Populations in Lake Huron over the Past Four 

Decades. Journal of Great Lakes Research, Volume 33, Issue 2, Pages 421-436. 

Nalepa, T. F., Pothoven, S. A., and Fanslow, D. L. (2009). Recent Changes in Benthic 

Macroinvertebrate Populations in Lake Huron and Impact on the Diet of Lake Whitefish 

(Coregonus clupeaformis). Aquatic Ecosystem Health and Management, Volume 12, 

Issue 1, Pages 2-10. 



Synthesis of Science and Monitoring in Lake Huron from 2007 to 2010 September 30, 2010 

LimnoTech Appendix A Page 19 

Nalepa, T. F. (2009). Recent Trends in the Benthic Macroinvertebrate Community of Lake Huron. 

In 52nd Annual Conference on Great Lakes Research, Bridging Ecosystems and 

Environmental Health Across our Great Lakes. University of Toledo, Toledo, Ohio. 2009 

May 18-22. Ann Arbor, Michigan: International Association for Great Lakes Research 

(IAGLR). 

Nalepa, T. F., Fanslow, D. L., Pothoven, S. A., Foley III, A. J., Lang, G. A., Mozley, S. C. et al. 

(2010). Abundance and Distribution of Benthic Macroinvertebrate Populations in Lake 

Huron in 1972 and 2000-2003. (Rep. No. 140). Ann Arbor, Michigan: National Oceanic 

and Atmospheric Administration (NOAA), Great Lakes Environmental Research 

Laboratory (GLERL). 

Phillips, I. D., Vinebrooke, R. D., and Turner, M. A. (2009). Ecosystem Consequences of Potential 

Range Expansions of Orconectes virilis and Orconectes rusticus Crayfish in Canada - A 

Review. Environmental Reviews, Volume 17, Pages 235-248. 

Pilgrim, E. M., Scharold, J. V., Darling, J. A., and Kelly, J. R. (2009). Genetic Structure of the 

Benthic Amphipod Diporeia (Amphipoda: Pondtoporeiidae) and its Relationship to 

Abundance in Lake Superior. Canadian Journal of Fisheries and Aquatic Sciences, 

Volume 66, Issue 8, Pages 1318-1327. 

Schloesser, D. W., Robbins, J. A., Nalepa, Thomas F., and Morehead, N. R. (9-7-2010). 

Paleoecologic and Historic Records of Burrowing Mayflies (Hexagenia spp.) in Saginaw 

Bay. Personal Communication.     

Management 

Boyer, P., Jones, A., and Swackhamer, D. (2006). Expert Consultation on Emerging Issues of the 

Great Lakes in the 21st Century Racine, Wisconsin: International Joint Commission. 

Dodds, R. R. (2010). Determining the Economic Impact of Beaches: Lake Huron Shoreline from 

Sarnia to Tobermory Toronto, Ontario, Canada: Ryerson University. 



Synthesis of Science and Monitoring in Lake Huron from 2007 to 2010 September 30, 2010 

LimnoTech Appendix A Page 20 

French, R. P. (2010). Engaging People and Partnerships through Collaboration...On Lake Huron 

(Poster). In 53rd Annual Conference on Great Lakes Research, Lessons from the Past, 

Solutions for the Future. University of Toronto, Toronto, Ontario Canada. 2010 May 17-

21. Ann Arbor, Michigan: International Association for Great Lakes Research (IAGLR). 

Management: Cooperative Science and Monitoring Initiative (CSMI) 

Cooperative Science and Monitoring Initiative (CSMI) (2010). Information [Online]. Accessed 8-

24-2010. Available: http://cooperativescience.net/?page_id=53. 

International Joint Commission (2007). Developing a Cooperative Monitoring Strategy for Lake 

Ontario, 2008. The International Joint Commission. Schematic. 

International Joint Commission (2007). Developing a Cooperative Monitoring Strategy for Lake 

Ontario, 2008 Intensive Year and Long-Term Sampling Design. The International Joint 

Commission. 

Richardson, V. and Warren, G. J. (2010). Cooperative Science and Monitoring Initiative: Where 

are We Now? In Lake Erie Millenium Conference. Windsor, Ontario, Canada. 2010 Apr 

27-29. Pages 1-13. 

Richardson, V. Lake Huron - 2007 Coordinated Monitoring Debrief Conference Call - January 3, 

2008. Accessed 8-18-2010.  

Management Huron County, Ontario 

Veliz, M. (9-10-2010). Community Action to Improve Water Quality in Huron County, Ontario - 

Information. Personal Communication.     



Synthesis of Science and Monitoring in Lake Huron from 2007 to 2010 September 30, 2010 

LimnoTech Appendix A Page 21 

Veliz, M. and Reid, S. (2010). Community Action to Improve Water Quality in Huron County, 

Ontario. In 53rd Annual Conference on Great Lakes Research, Lessons from the Past, 

Solutions for the Future. University of Toronto, Toronto, Ontario, Canada. 2010 May 17-

21. Pages 1-20. Ann Arbor, Michigan: International Association for Great Lakes Research 

(IAGLR). 

Management International Association for Great Lakes Research (IAGLR) 

International Association for Great Lakes Research (IAGLR) (2008). IAGLR 2008, Our Lakes, Our 

Community, Program. In 51 st Annual Conference on Great Lakes Research, Our Lakes, 

Our Community. Trent University, Petersborough, Ontario, Canada. 2008 Mar 19-23. 

Pages 1-60. Ann Arbor, Michigan: International Association for Great Lakes Research 

(IAGLR). 

International Association for Great Lakes Research (IAGLR) (2008). IAGLR 2008, Our Lakes, Our 

Community, Book of Abstracts. In 51st Annual Conference on Great Lakes Research, Our 

Lakes, Our Community. Trent University, Peterborough, Ontario, Canada. 2008 Mar 19-

23. Pages 1-205. Ann Arbor, Michigan: International Association for Great Lakes 

Research (IAGLR). 

International Association for Great Lakes Research (IAGLR) (2009). Program, International 

Association for Great Lakes Research, 52nd Annual Conference, Bridging Ecosystems 

and Environmental Health Across our Great Lakes. In 52nd Annual Conference on Great 

Lakes Research, Bridging Ecosystems and Environmental Health across our Great 

Lakes. University of Toledo, Toledo, Ohio. 2009 May 18-22. Pages 1-88. Ann Arbor, 

Michigan: International Association for Great Lakes Research (IAGLR). 



Synthesis of Science and Monitoring in Lake Huron from 2007 to 2010 September 30, 2010 

LimnoTech Appendix A Page 22 

International Association for Great Lakes Research (IAGLR) (2010). 53rd Annual Conference on 

Great Lakes Research Abstracts. In 53rd Annual Conference on Great Lakes Research, 

Lessons from the Past, Solutions for the Future. University of Toronto, Toronto, Ontario, 

Canada. 2010 May 17-21. Pages 1-336. Ann Arbor, Michigan: International Association 

for Great Lakes Research (IAGLR). 

International Association for Great Lakes Research (IAGLR) (2010). Abstracts of the 52nd Annual 

Conference on Great Lakes Research. In 52nd Annual Conference on Great Lakes 

Research, Bridging Ecosystems and Environmental Health across our Great Lakes. 

University of Toledo, Toledo, Ohio. 2009 May 18-22. Pages 1-273. Ann Arbor, Michigan: 

International Association for Great Lakes Research (IAGLR). 

International Association for Great Lakes Research (IAGLR) (2010). 53rd Annual Conference on 

Great Lakes Research Program. In 53rd Annual Conference on Great Lakes Research, 

Lessons from the Past, Solutions for the Future. University of Toronto, Toronto, Ontario, 

Canada. 2010 May 17-21. Pages 1-106. Ann Arbor, Michigan: International Association 

for Great Lakes Research (IAGLR). 

Management Lakewide Management Plan (LaMP) 

Lake Ontario Lakewide Management Plan (LaMP) and International Joint Commission (2006). 

Developing a Cooperative Monitoring Strategy for Lake Ontario. In 2008 Intensive Year 

Planning Workshop. Kingston, Ontario, Canada. 2006 Oct 23-24. Pages 1-21. 

International Joint Commission. 

Lake Ontario Lakewide Management Plan (LaMP) and Great Lakes Fishery Commission (2006). 

Lake Ontario 2008 Intensive Sampling/Cooperative Monitoring Year, Workshop Agenda. 

In Lake Ontario 2008 Intensive Sampling Year Workshop. Kingston, Ontario, Canada. 

2006 Oct 23-24. 



Synthesis of Science and Monitoring in Lake Huron from 2007 to 2010 September 30, 2010 

LimnoTech Appendix A Page 23 

Lake Ontario Lakewide Management Plan (LaMP) and Great Lakes Fishery Commission (2006). 

Executive Summary: Developing a Cooperative Monitoring Strategy for Lake Ontario. In 

Lake Ontario 2008 Intensive Sampling Year Workshop. Kingston, Ontario, Canada. 2006 

Oct 23-24. 

Management Lake Huron Binational Partnership 

Anderson, J. and Schardt, J. (2010). Lake Huron Binational Partnership, 2010 Annual Report. 

Environment Canada. 

Lake Huron Binational Partnership (2004). 2004 Lake Huron Binational Partnership Action Plan. 

Lake Huron Binational Partnership. 

Lake Huron Binational Partnership (2006). Lake Huron Binational Partnership, 2006-2008 Action 

Plan. Lake Huron Binational Partnership. 

Lake Huron Binational Partnership (2008). Lake Huron Binational Partnership, 2008-2010 Action 

Plan. Lake Huron Binational Partnership. 

O'Brien, M. and Schardt, J. (2003). The Lake Huron Binational Partnership. Fact Sheet. 

Management Lake Huron Centre for Coastal Conservation 

The Lake Huron Centre for Coastal Conservation (2008). 10 Years of Coastal Stewardship Blyth, 

Ontario, Canada: The Lake Huron Centre for Coastal Conservation. 

Management State of the Lakes Ecosystem Conference (SOLEC) 

Environment Canada and USEPA (2005). State of the Great Lakes 2005, What are the Current 

Pressures Impacting Lake Huron? Chicago, Illinois: Environment Canada and the United 

States Environmental Protection Agency. 



Synthesis of Science and Monitoring in Lake Huron from 2007 to 2010 September 30, 2010 

LimnoTech Appendix A Page 24 

Environment Canada and USEPA (2007). State of the Great Lakes, 2007. In State of the Lakes 

Ecosystem Conference 2008. Niagara Falls, Ontario, Canada. 2008 Oct 22-23. Pages 1-

376. Environment Canada and the United States Environmental Protection Agency. 

Environment Canada and USEPA (2007). State of the Great Lakes 2007, Highlights. Environment 

Canada and the United States Environmental Protection Agency. 

Environment Canada and USEPA (2008). Nearshore Areas of the Great Lakes 2008 - Draft, 

Nearshore Areas of the Great Lakes. In State of the Lakes Ecosystem Conference 2008. 

Niagara Falls, Ontario, Canada. 2008 Oct 22-23. Pages 1-142. 

Environment Canada and USEPA (2008). State of the Lakes Ecosystem Conference 2008 Draft, 

Highlights Report: Assessments, Indicators and Nearshore Issues. In 2008 State of the 

Lakes Ecosystem Conference. Niagara Falls, Ontario, Canada. 2008 Oct 22-23. Pages 

1-11. 

Environment Canada and USEPA (2009). State of the Great Lakes 2009 (Rep. No. EPA 905-R-

09-031). Environment Canada and the United States Environmental Protection Agency. 

Environment Canada and USEPA (2009). State of the Great lakes 2009, Highlights Environment 

Canada and the United States Environmental Protection Agency. 

Scharfe, P. (2008). State of the Lakes Ecosystem Conference: Lake Huron [Online]. Accessed 8-

24-2010. Available: http://www.epa.gov/glnpo/solec/. 

Management Lake Huron Southeast Shore Working Group (SSWG) 

Lake Huron Southeast Shore Working Group (2005). Southeast Shore Technical Committee, 

Terms of Reference. 

Lake Huron Southeast Shore Working Group (2005). Lake Huron Southeast Shore Working 

Group, Terms of Reference. 



Synthesis of Science and Monitoring in Lake Huron from 2007 to 2010 September 30, 2010 

LimnoTech Appendix A Page 25 

Nutrients 

Bristow, C. E., Morin, A., Hesslein, R. H., and Podemski, C. L. (2008). Phosphorus Budget and 

Productivity of an Experimental Lake During the Initial Three Years of Cage Aquaculture. 

Canadian Journal of Fisheries and Aquatic Sciences, Volume 65, Issue 11, Pages 2485-

2495. 

Cha, Y., Stow, C. A., Reckhow, K. H., DeMarchi, C., and Johengen, T. H. (2010). Phosphorus 

Load Estimation in the Saginaw River, MI using a Bayesian Hierarchical/Multilevel Model. 

Water Research, Volume 44, Pages 3270-3282. 

DeMarchi, C., Tao, W., Johengen, T. H., and Stow, C. A. (2010). Uncertainty in Phosphorus Load 

Estimation from a Large Watershed in the Great Lakes Basin. In SimHydro 2010: 

Hydraulic Modeling and Uncertainty. Nice, France. 2010 Jun 2-4. Pages 1-13. Hydraulic 

Engineering Company of France, International Association of Hydraulic Research and 

Engineering. 

Dolan, David. (2010). Load of Phosphorus to Lake Huron from 1994 to 2008. Data File. Accessed 

9-15-2010.     

He, C. and DeMarchi, C. (2010). Modeling Spatial Distributions of Point and Nonpoint Source 

Pollution Loadings in the Great Lakes Watersheds. International Journal of 

Environmental Science and Engineering, Volume 2, Issue 1, Pages 24-30. 

Kelly, J. R. (2008). Nutrients and the Great Lakes Nearshore, Circa 2002-2007. In State of the 

Lakes Ecosystem Conference 2008. Niagara Falls, Ontario, Canada. 2008 Oct 22-23. 

Mohamed, M., Howell, E. T., and Todd, A. (2009). Water Quality on the Shores of Lake Huron 

Adjacent to the Saugeen, Maitland, and Bayfield River Mouths. Ontario, Canada: Ontario 

Ministry of the Environment. 



Synthesis of Science and Monitoring in Lake Huron from 2007 to 2010 September 30, 2010 

LimnoTech Appendix A Page 26 

Tao, W., DeMarchi, C., Johengen, T. H., He, C., and Stow, C. (2010). Estimating Phosphorus 

Load from a Large Watershed in the Great Lakes Basin. In 2010 International 

Conference on Challenges in Environmental Science and Computer Engineering 

(CESCE 2010). Wuhan, China. 2010 Mar 6-7. Pages 427-430. IEEE Computer Society's 

Conference Publishing Services. 

Tao, W., DeMarchi, C., Johengen, T. H., and He, C. (2010). Estimation of Saginaw River Nutrient 

and Sediment Loads. In Ann Arbor, Michigan: International Association for Great Lakes 

Research (IAGLR). 

Rathbun, J. (2010). Updated Report on Phosphorus Load Data for Saginaw Bay. Interoffice 

Communication. Michigan Department of Natural Resources and Environment. 

Physical Processes 

Beletsky, D., Beletsky, R., Schwab, D., Lang, G. A., and Anderson, E. (2009). Modeling Summer 

Circulation in Lake Huron. In 52nd Annual Conference on Great Lakes Research, Bridging 

Ecosystems and Environmental Health across our Great Lakes. University of Toledo, 

Toledo, Ohio. 2009 May 18-22. Ann Arbor, Michigan: International Association for Great 

Lakes Research (IAGLR). 

Houser, C. and Greenwood, B. (2005). Profile Response of a Lacustrine Multiple Barred 

Nearshore to a Sequence of Storm Events. Geomorphology, Volume 69, Issues 1-4, 

Pages 118-137. 



Synthesis of Science and Monitoring in Lake Huron from 2007 to 2010 September 30, 2010 

LimnoTech Appendix A Page 27 

Kohlhepp, G. (2010). Draft Great Lakes Coastal Water Survey Sites - Nearshore Waters. 

NOAA GLERL (2010). Center of Excellence for Great Lakes and Human Health. NOAA Center of 

Excellence for Great Lakes and Human Health [Online]. Accessed 9-27-2010. Available: 

http://www.glerl.noaa.gov/res/Centers/HumanHealth/index.html. 

Wells, M. and Parker, S. (2010). The Thermal Variability of the Waters of Fathom Five National 

Marine Park, Lake Huron. Journal of Great Lakes Research, In Press, Corrected Proof, 

Pages 570-576. 

Yao, H., Scott, L., Guay, C., and Dillon, P. (2009). Hydrological Impacts of Climate Change 

Predicted for an Inland Lake Catchment in Ontario by Using Monthly Water Balance 

Analyses. Hydrological Processes, Volume 23, Pages 2368-2382. 

Yao, H. (2009). Long-Term Study of Lake Evaporation and Evaluation of Seven Estimation 

Methods: Results from Dickie Lake, South-Central Ontario, Canada. Journal of Water 

Resources and Protection, Volume 2, Pages 59-77. 

Plankton 

Adlerstein, S. A., Nalepa, T. F., and Vanderploeg, H. (2008). Zebra Mussel Impacts on the Lower 

Food Web in Saginaw Bay, Lake Huron: 1990-1996. In 51st Annual Conference on Great 

Lakes Research, Our Lakes, Our Community. Trent University, Peterborough, Ontario, 

Canada. 2008 May 19-23. Pages 1-27. Ann Arbor, Michigan: International Association for 

Great Lakes Research (IAGLR). 

Barbiero, R. P., Rockwell, D. C., Warren, G. J., and Tuchman, M. L. (2006). Changes in Spring 

Phytoplankton Communities and Nutrient Dynamics in the Eastern Basin of Lake Erie 

Since the Invasion of Dreissena spp. Canadian Journal of Fisheries and Aquatic 

Sciences, Volume 63, Issue 7, Pages 1549-1563. 



Synthesis of Science and Monitoring in Lake Huron from 2007 to 2010 September 30, 2010 

LimnoTech Appendix A Page 28 

Barbiero, R. P., Balcer, M., Rockwell, D. C., and Tuchman, M. L. (2009). Recent Shifts in the 

Crustacean Zooplankton Community of Lake Huron. Canadian Journal of Fisheries and 

Aquatic Sciences, Volume 66, Issue 5, Pages 816-828. 

Barbiero, R. P., Lesht, B. M., and Warren, G. J. Evidence for Bottom-Up Control of Recent Shifts 

in the Pelagic Food Web. Journal of Great Lakes Research, (in press). 

Depew, D. C., Guildford, S. J., and Smith, R. E. H. (2006). Nearshore-offshore Comparison of 

Chlorophyll a and Phytoplankton Production in the Dreissenid-colonized Eastern Basin of 

Lake Erie. Canadian Journal of Fisheries and Aquatic Sciences, Volume 63, Issue 5, 

Pages 1115-1129. 

Millie, D. F., Fahnenstiel, G. L., Dyble, J., Pigg, R. J., Rediske, R. R., Klarer, D. M. et al. (2010). 

Influence of Environmental Conditions on Late-Summer Cyanobacterial Abundance in 

Saginaw Bay, Lake Huron. Aquatic Ecosystem Health and Management, Volume 11, 

Issue 2, Pages 196-205. 

Millie, D. F., Weckman, G. R., Pigg, R. J., Tester, P. A., Dyble, J., Litaker, R. W. et al. (2006). 

Modeling Phytoplankton Abundance in Saginaw Bay, Lake Huron: Using Artificial Neural 

Networks to Discern Functional Influence of Environmental Variable and Relevance to a 

Great Lakes Observing System. Journal of Phycology, Volume 42, Pages 336-349. 

Questel, J. M., Smith Jr., R. J., Walsh, M. G., and Welsh, A. B. Genetic Determination of the 

Origin of Hemimysis anomala in the Laurentian Great Lakes. Biological Invasions, (in 

press). 

Twiss, M. R. (2010). FluoroProbe Assessment of Great Lakes Phytoplankton. International Joint 

Commission, Council of Great Lakes Research Managers. 

Twiss, M. R. Variations in Chromophoric Dissolved Organic Matter and its Influence on the Use of 

Pigment-Specific Fluorimeters in the Great Lakes. Accessed 8-30-2010. (In Press). 



Synthesis of Science and Monitoring in Lake Huron from 2007 to 2010 September 30, 2010 

LimnoTech Appendix A Page 29 

Yurista, P. M., Kelly, J. R., Miller, S., and Van Alstine, J. (2010). Spatial Patterns in Water Quality 

and Plankton in the US Waters of Nearshore Lake Huron, 2007. In 52nd Annual 

Conference on Great Lakes Research, Bridging Ecosystems and Environmental Health 

across our Great Lakes. University of Toledo, Toledo, Ohio. 2009 May 18-22. Pages 1-

15. Ann Arbor, Michigan: International Association for Great Lakes Research (IAGLR). 

Sediment 

Burniston, D. A., Kraft, J., Backus, S., and Dove, A. (2006). Sediment Quality in Canadian Lake 

Huron Tributaries: A Screening-Level Survey (Rep. No. ECB/EHD-OR/06-01/I). 

Environment Canada, Ecosystem Health Division, Ontario Region, Environmental 

Conservation Branch. 

Clubine, N., Desloges, J., and Ashmore, P. (2007). A Quarter Century of Seasonal and Annual 

Sediment Yield Variations into Lake Huron from Ausable River, Ontario. In 50th Annual 

Conference on Great Lakes Research, Fifty Years of IAGLR (1957-2007): Past, Present 

and Future of Great Lakes Research. Pennsylvania State University, University Park, 

Pennsylvania. 2007 May 28 - Jun 1. Pages 1-23. Ann Arbor, Michigan: International 

Association for Great Lakes Research (IAGLR). 

Gewurtz, S. B., Shen, L., Helm, P. A., Waltho, J., Reiner, E. J., Painter, S. et al. (2008). Spatial 

Distributions of Legacy Contaminants in Sediments of Lakes Huron and Superior. Journal 

of Great Lakes Research, Volume 34, Issue 1, Pages 153-168. 

Sinkholes 

Biddanda, B. A., Nold, S. C., Ruberg, S. A., Kendall, S. T., Sanders, T. G., and Gray, J. J. (2009). 

Great Lakes Sinkholes: A Microbiogeochemical Frontier. EOS, Transactions, American 

Geophysical Union, Volume 90, Issue 8, Pages 61-68. 

Klump, V., Paddock, R., Anderson, P., Ruberg, S. A., Johengen, T. H., and Biddanda, B. A. 

(2010). E34: Tracking the Rate of Groundwater Mixing in a Lake Huron Sinkhole Using 



Synthesis of Science and Monitoring in Lake Huron from 2007 to 2010 September 30, 2010 

LimnoTech Appendix A Page 30 

Rn-222. In 53rd Annual Conference on Great Lakes Research, Lessons from the Past, 

Solutions for the Future. University of Toronto, Toronto, Ontario, Canada. 2010 May 17-

21. Ann Arbor, Michigan: International Association for Great Lakes Research (IAGLR). 

Nold, S. C., Pangborn, J. B., Zajack, H. A., Kendall, S. T., Rediske, R. R., and Biddanda, B. A. 

(2010). Benthic Bacterial Diversity in Submerged Sinkhole Ecosystems. Applied and 

Environmental Microbiology, Volume 76, Issue 1, Pages 347-351. 

Nold, S. C., Zajack, H. A., and Biddanda, B. A. (2010). Eukaryal and Archael Diversity in a 

Submerged Sinkhole Ecosystem Influenced by Sulfur-Rich Hypoxic Groundwater. 

Journal of Great Lakes Research, Volume 36, Pages 366-375. 

Paddock, R., Baskaran, M., Biddanda, B. A., Nold, S. C., Ruberg, S. A., and Klump, V. (2009). 

Sediment Accumulation Rates in the Middle Island Sinkhole, Thunder Bay National 

Marine Sanctuary, Lake Huron. In 52nd Annual Conference on Great Lakes Research, 

Bridging Ecosystems and Environmental Health across our Great Lakes. University of 

Toledo, Toledo, Ohio. 2009 May 18-22. Ann Arbor, Michigan: International Association 

for Great Lakes Research (IAGLR). 

Ruberg, S. A., Kendall, S. T., Black, T., Nold, S. C., Lusardi, W. R., Green, R. et al. (2008). 

Observations of the Middle Island Sinkhole in Lake Huron - A Uniquely Hydrogeologic 

and Glacial Creation of 400 Million Years. Marine Technology Society Journal, Volume 

42, Issue 4, Pages 12-21. 

Water Level 

International Upper Great Lakes Study (2009). Impacts on Upper Great Lakes Water Levels: St. 

Clair River International Joint Commission. Report Summary.  

Lenters, J. D. (2001). Long-Term Trends in the Seasonal Cycle of Great Lakes Water Levels. 

Journal of Great Lakes Research, Volume 27, Issue 3, Pages 342-353. 



Synthesis of Science and Monitoring in Lake Huron from 2007 to 2010 September 30, 2010 

LimnoTech Appendix A Page 31 

Lenters, J. D. (2004). Trends in Lake Superior Water Budget Since 1948: A Weakening Seasonal 

Cycle. Journal of Great Lakes Research, Volume 30, Supplement 1, Pages 20-40. 

Lenters, J. D. (2008). Long-Term Trends in the Seasonal Water Balance of Lakes Erie and 

Michigan-Huron: Is There a "Disconnect" at the St. Clair River? In 51st Annual 

Conference on Great Lakes Research, Our Lakes, Our Community. Peterborough, 

Ontario, Canada. 2008 May 19-23. Ann Arbor, Michigan: International Association for 

Great Lakes Research (IAGLR). 

Sellinger, C. E., Stow, C. A., Lamon, E. C., and Qian, S. S. (2008). Recent Water Level Declines 

in the Lake Michigan-Huron System. Environmental Science and Technology, Volume 

42, Issue 2, Pages 367-373. 

Stow, C. A., Lamon, E. C., Kratz, T. K., and Sellinger, C. E. (2008). Lake Level Coherence 

Supports Common Driver. EOS, Transactions, American Geophysical Union, Volume 89, 

Issue 41, Pages 389-390. 

Wetlands 

Bourgeau-Chavez, L. and Brooks, C. (2010). Radar Detection and Monitoring of Invasive 

Phragmites in the Coastal Great Lakes. Michigan Technological University [Online]. 

Accessed 9-27-2010. Available: http://www.mtri.org/phragmites.html 

Gathman, J. P., Albert, D. A., and Burton, T. M. (2005). Rapid Plant Community Response to a 

Water Level Peak in Northern Lake Huron Coastal Wetlands. Journal of Great Lakes 

Research, Volume 31, Supplement 1, Pages 160-170. 

Kafcas, E. (2-22-2007). Phragmites Control in the St. Clair River Delta: Study Overview and 

Lessons for Landowners. Stewart Farm [Online]. Accessed 8-24-2010. Available: 

http://www.stewartfarm.org/phragmites/resources.php. 



Synthesis of Science and Monitoring in Lake Huron from 2007 to 2010 September 30, 2010 

LimnoTech Appendix A Page 32 

Schock, N. T., Uzarski, D. G., and Webster, W. C. (9-12-2010). Impacts of Anthropogenic 

Disturbance on Fish and Macroinvertebrate Populations Among Great Lakes Coastal 

Wetlands. Personal Communication.     

Uzarski, D. G., Cooper, M. J., and Murry, B. A. (9-12-2010). Water Levels Impacting Great Lakes 

Coastal Wetlands: Invertebrate Community Composition Reponses. Personal 

Communication.     

Webster, W. C., Schock, N. T., and Uzarski, D. G. (9-12-2010). Impacts of Great Lakes Water 

Level Fluctuations on the Macrophyte Flora of Coastal Wetlands through Anthropogenic 

Disturbance. Personal Communication. 

Wojcik, Daniel. (9-7-2010). Development of a Costal Wetland Inventory of Eastern Georgian Bay, 

Canada. Personal Communication.     

Wildlife (Cormorants) 

Dorr, B. S., Aderman, T., Butchko, P. H., and Barras, S. C. (2010). Management Effects on 

Breeding and Foraging Numbers and Movements of Double-crested Cormorants in the 

Les Cheneaux Islands, Lake Huron, Michigan. Journal of Great Lakes Research, Volume 

36, Issue 2, Pages 224-231. 

Muter, B. A., Gore, M. L., and Riley, S. J. (2009). From Victim to Perpetrator: Evolution of Risk 

Frames Related to Human - Cormorant Conflict in the Great Lakes. Human Dimensions 

of Wildlife, Volume 14, Pages 366-379. 

Muter, B. A., Gore, M. L., and Riley, S. J. (2009). Understanding Stakeholder Interactions with 

Double-Crested Cormorants in Northern Lake Huron. Michigan State University.  

Ridgway, M. S., Pollard, J. B., and Weseloh, D. V. C. (2006). Density-dependent Growth of 

Double-crested Cormorant Colonies on Lake Huron. Canadian Journal of Zoology, 

Volume 84, Issue 10, Pages 1409-1420. 



Synthesis of Science and Monitoring in Lake Huron from 2007 to 2010 September 30, 2010 

LimnoTech Appendix A Page 33 

Ridgway, M. S. Line Transect Distance Sampling in Aerial Surveys for Double-crested 

Cormorants in Coastal Regions of Lake Huron. Journal of Great Lakes Research, In 

Press, Corrected Proof, (in press). 

Zooplankton 

Bowen, K.B., Gerlofsma, J., Isaac, E. J., Johannsson, O., and Arts, M. T. (2009). Abundance and 

Population Dynamics of Mysis relicta in Lake Huron 2007. In 52nd Annual Conference on 

Great Lakes Research, Bridging Ecosystems and Environmental Health across our Great 

Lakes. University of Toledo, Toledo, Ohio. 2009 May 18-22. Pages 1-18. Ann Arbor, 

Michigan: International Association for Great Lakes Research (IAGLR). 

Bowen, K. B. and Arts, M. T. (2010). Mysis Population Assessment in Lake Huron Chicago, 

Illinois: United States Environmental Protection Agency, Great Lakes National Program 

Office (GLNPO). 

Bowen, K. B., Gerlofsma, J., and Johannsson, O. (2010). Population Dynamics of Zooplankton 

and Mysids in Lake Huron in 2007. Fisheries and Oceans Canada. 

Bowen, K.B., Johannsson, O. E., Balcer, M. D., Warner, David M., Arts, Michael T., and 

Schaefer, Jeffrey S. Assessment of Mysis relicta Population Trends in Lake Huron - 

1970s to Present. Accessed 9-3-2010. (In Press). 

Cavaletto, J. F. and Pothoven, S. A. Seasonal Patterns of Zooplankton from a Southern Lake 

Huron Transect in 2007. (2009). Ann Arbor, Michigan, NOAA Great Lakes Environmental 

Research Laboratory. 8-30-2010. 

Gerlofsma, J. and Bowen, K. B. (2010). Population Dynamics of Zooplankton and Rotifers in Lake 

Huron in 2007. In 52nd Annual Conference on Great Lakes Research, Bridging 

Ecosystems and Environmental Health Across our Great Lakes. University of Toledo, 

Toledo, Ohio. 2009 May 18-22. Ann Arbor, Michigan: International Association for Great 

Lakes Research (IAGLR). 



Synthesis of Science and Monitoring in Lake Huron from 2007 to 2010 September 30, 2010 

LimnoTech Appendix A Page 34 

Mida, J., Scavia, D., Jude, D., Schaefer, J. S., and Warner, D. M. Condition of Mysis diluviana in 

Lakes Michigan and Huron, 2008. (2008). School of Natural Resources and Environment, 

University of Michigan.  

Pothoven, Steven A., Vanderploeg, Henry A., and Nalepa, Thomas F. Variation in Bythotrephes 

longimanus Life History Strategies Across Lakes Michigan, Huron, and Erie. Accessed 9-

2-2010. (In Press). 


	Acknowledgements

	Table of Contents

	Executive Summary

	1. Introduction

	1.1 Background on Lake Huron Binational Partnership

	1.2 Scope of Report


	2. Summary of 2007 Lake Huron Field Year

	2.1 Special Study Overview

	2.2 Conventional Chemicals

	2.3 Toxic Chemicals


	3. Summary of Science and Monitoring by Topic Area

	3.1 Aquatic Ecosystems

	3.1.1 Bacteria

	3.1.2 Cladophora

	3.1.3 Harmful Algal Blooms

	3.1.4 Benthos

	3.1.5 Nutrients

	3.1.6 Plankton

	3.1.7 Zooplankton

	3.1.8 Physical Processes

	3.1.9 Sinkholes

	3.1.10 Water Level

	3.1.11 Wetlands

	3.1.12 Wildlife


	3.2 Fish


	4. Information Gaps by Action Area

	5. Emerging Issues

	6. References

	Appendix  A

