
The Cleanup Continues 40 Years Later
“The Great Lakes: Will Our Inland Seas Survive?”

This ominous headline graced the cover of National Geographic
in 1973, and we couldn’t resist, noting the forty year anniversary
since its publication, to revisit the feature article, and once again
consider the question: Can the Great Lakes Be Saved? The story
was told not only of the magnificence of our freshwater seas and
how they serve as the lifeblood of the region’s economy, but also
of the consequences of our mistreatment and exploitation of the
Great Lakes. The fundamental question posed was “is it too late?”

Looking back 40 years, the Cuyahoga River was ablaze, Lake Erie
was declared dead, and alewives littered shorelines. These were
just a few of the visible symptoms of our ailing Great Lakes, but
below the surface, a greater storm was brewing with an overabundance
of toxic chemicals, nutrients, and invasive species accumulating
and altering the ecology of the lake ecosystem.

The Great Lakes have made a remarkable recovery since 1973,
thanks, in part, to restrictions of phosphates in detergents,

investments in critical sewage treatment systems, and regulations
designed to reduce levels of toxic chemicals stockpiling in our
waters.  However, despite the progress, the Great Lakes are still
struggling. New problems have emerged and the Great Lakes are,
once again, showing signs of distress.  Algae blooms have returned
with a vengeance and the health of Lake Erie is declining with
the emergence of new dead zones. The legacy of mercury, PCBs,
and other toxic chemicals continues to persist, and new contaminants
are introduced with each passing day.  Invasive species, arguably
the most serious threat to the Great Lakes, continually challenge
the Great Lakes ecosystem in a never-ending battle.

Forty years later, the Great Lakes are again at a crucial tipping
point and we find ourselves asking the very same question….is
it too late?  Consider forty years from now, in 2053, what will be
the story of the Great Lakes? Will they be saved? Chances are
good they will be facing some familiar challenges, such as invasives
species, as well as threats we have yet to recognize. But for now,
we must resolve to protect and restore the health of the Great
Lakes. Our vigilant, collective efforts, including large scale restoration,
must be undertaken to ensure that our inland seas survive. Join
us in supporting funding for the Great Lakes Restoration Initiative.
Contact Grenetta Thomassey or Jennifer McKay at (231) 347-
1181 to find out how to get involved.

We think so too!
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Reflections From Our Executive Director

The Mission of the Tip of the Mitt Watershed Council includes the
following statement.

“We are dedicated to protecting our lakes, streams, wetlands, and
groundwater through respected advocacy, innovative education,
technically sound water quality monitoring, thorough research, and
restoration actions.”

The underpinning for all of our work is sound science. Our programs and positions are
built on this foundation. We take careful, well-reasoned positions based on our thorough
research and analysis. Our positive reputation with policy makers depends on our science-
based decision making process. This is important to us and we hope it is important to you
as members.

We recently decided to devote a significant portion of our spring newsletter each year to
sharing our monitoring data and scientific research on our lakes and streams. Most of you have
seen the data on your lake or stream through our lake profiles but we decided that our entire
membership might enjoy reading about our monitoring and research programs throughout
our service area. It will give you a sense of the work we do as well as an understanding of
the condition of our waters.

We hope you appreciate the effort that goes into this work. Your membership dollars support
the staff time, equipment, and travel costs for our monitoring and research. The long term
value of this information is tremendous. We can see long term trends and identify likely
causes for changes we discover. This is invaluable information for decision makers as we all
work to protect our waters. Please visit our website for much more information on each of
our lakes and streams: www.watershedcouncil.org. As always, feel free to call our office with
comments and questions: (231) 347-1181.

Gail Gruenwald
Executive Director

This August the Watershed Council turns 34 years old.  Early on in our history, in 1982,
we began a membership program and individuals across our service area joined with lake
associations to support our efforts. Each year we celebrate those individuals and associations
that have been with us for many years. Please join us in thanking those current members
listed here that have been with us for over 30 years!! A heart-felt thanks to all of you that
are loyal, long standing members. We couldn’t do it without you.

Birchwood Association of Mullett Lake
Black Lake Association
Marilyn and Daniel Bower
Mr. and Mrs. David P. Carlin
Mr. William A. Cheney
Mr. Kenneth L. Conn
Mrs. Robert Hampson
Mrs. Phyllis Hire

Lake Charlevoix Association
Mullett Lake Woods Civic Association
Dr. and Mrs. Gilbert M. O’Gawa
Paradise Lake Association
Pickerel/Crooked Lakes Association
Mrs. William K. VanAllen
Walloon Lake Association
Mr. John G. Young

Thankful for Our Long-Term Members
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Aquavist ('ä-kw-vist) noun: A member of Tip of the Mitt Watershed
Council's Local Activist Network; from Aqua - water, and Activist - one
who seeks change through action.{ }

Attacking Biodiversity
As spring unfolds in Northern Michigan, Aquavists are busy across
the Tip of the Mitt!  Watershed plan steps are being implemented
and new, positive projects are being planned. 

Unfortunately, as we work hard at the local level to protect water
resources, the current legislature in Lansing works to weaken pro-
tections every chance they get.  The latest assault on clean water
comes in the form of weakened land use protections.

The Senate recently passed Senate Bill 78 to Eliminate Biodiversity
Areas, and moved it to the House in early March.  This destructive
bill prohibits the Department of Natural Resources from managing
land to promote biological diversity.  It also removes “biological
diversity” from state forest management goals. The bill will remove
biological diversity as an impediment to additional logging on
state lands and will negatively impact endangered species.

Legislation was also introduced by Representative Greg MacMaster
to outlaw Agenda 21 (House Bill 5785 of 2012). This is a United
Nations voluntary agreement for sustainable use of natural 
resources, created at the international Biodiversity Conference in

Rio de Janeiro in 1992. He and others attack Agenda 21 as a global
conspiracy to take away property rights. This approach to public
policy is dangerous and ignores science. Find contact information
for your representative to comment on this bill and others at our
Aquavist website: www.watershedcouncil.org/aquavists.  

Water Use Advisory Council Reestablished
The Water Use Advisory Council has been newly reestablished
by the Michigan Department of Environmental Quality to provide
stakeholder advice on Michigan’s water use program. This 
includes continued implementation of the Great Lakes Compact.
Additional areas for the new council to address include: water
conservation, efficiency goals, voluntary measures, and technical
underpinnings of the Water Withdrawal Assessment Tool process
that determines whether proposed withdrawals can be authorized.

For more information: www.michigan.gov/deq/0,4561,7-135--
292896--,00.html or contact Grenetta Thomassey, Program 
Director, who is serving as an alternate on the council,
grenetta@watershedcouncil.org or (231) 347-1181 ext. 118.

The Elk River Chain of Lakes – Watershed Plan Implementation
Team (ERCOL-WPIT) hosted their 2nd Annual Local Government
Event on January 30, 2013. These events brief local officials 
about implementation of the ERCOL section of the Watershed 
Management Plan for Grand Traverse Bay. 

In addition to a briefing on “Watershed 101,” the team presented
information about controlling invasive species, such as Eurasian
Watermilfoil, Phragmites, and purple loosestrife. Natural shorelines
were also featured and Jen Gelb, Restoration Ecologist, presented
restoration techniques used on high energy lakes. Updates were
also given about the popular Fish Shelter Project spearheaded by
ERCOL-WPIT, in addition to work addressing sedimentation in
the Rapid and Grass Rivers.  

The event was well attended and included an interactive polling
session where the audience could weigh in with answers to questions
that were posted immediately on screen, after each vote.  The day
ended with a panel discussion of future projects.

ERCOL-WPIT 
Local Government Event We need your help!

Is your record in our system up to date?  Or do we need to correct it?  

Address changes are very hard for us to keep track of since many
of our members move or have more than one home!  Please help
us make sure your information is up to date by calling Sandy at
(231) 347-1181. Sandy can double check our information so that
you receive updates on your lake or region of interest, as well 
as notices of events, etc.

It is also helpful to know if you get mail in more than one location
throughout the year. We get a lot of returned mail at some times
of the year. If the names of the residents at your home have
changed, we can correct that too. Also, emails are helpful (we
promise not to send you mass emails, but for those of you that
enjoy electronic communication, it can save us paper and money!)
and phone numbers (we also promise not to solicit you over 
the phone).

Thank you for your help with our record keeping. We want to
make sure you receive our information in a timely way.



If you live along Mullett, Torch, Clam, or Bellaire Lakes, mark
your calendars now. Tip of the Mitt Watershed Council, in 
partnership with the Mullett Lake Area Preservation Society
(MAPS) and  Three Lakes Association (TLA), will hold two free
greenbelt workshops to teach lakeshore property owners about the
importance of greenbelts. The workshops will cover the when,
where, and whys of shoreline greenbelts and will offer a chance for
attendees to get their hands dirty by assisting with the installation
of a demonstration greenbelt. Healthy greenbelts are essential for
maintaining healthy lake ecosystems and fisheries because they reduce
erosion by stabilizing the shoreline, filter pollutants from runoff, and
provide habitat for fish and other aquatic life in near-shore areas.

If you’re not yet convinced you should attend, here’s an incentive:
attendees will receive native plant kits to take home and plant in
their own greenbelts! 

                       MAPS Workshop TLA Workshop
                       JULY 13 JULY 20
                       

Workshop locations:TBD. Visit one of these
websites closer to the workshop dates for 
locations and times:

www.watershedcouncil.org  • www.3lakes.com 
www.mullettlake-maps.org 

The workshops are made possible through a grant from the Midwest
Glacial Lakes Program and the National Fish Habitat Partnership.

Coming soon to a lake near you:

Greenbelt Workshops!

SAVE
THESE

DATES

Point your spyglasses lakeward this spring for the Watershed
Council’s trusty Boston Whaler, the H2Observer. As soon as the
ice is off, bundled-up staff will weigh anchor in 40 lakes across the
Tip of the Mitt, collecting important Comprehensive Water Quality
Monitoring data that will help understand long-term trends. We 
will also monitor many streams. Why not wait until it’s warmer?
Lakes become stratified (layers of varying temperature and density
separated by transitions called thermoclines) in the summer, which
can result in misleading water quality data.  Shortly after ice out,
changing surface temperatures and wind cause the lake to mix from
top to bottom. This brief period, known as spring turnover, allows
for consistent, representative water quality measurements. Staff
will be working long days for nearly a month to monitor these
lakes during spring turnover, but feel free to meet us back at the
launch with snacks and moral support! 

Watch for the H2Observer

Join us for a fun-filled paddle on the Bear River in
Petoskey on Saturday, June 29, 2013 and you could
win some CASH! Entry cards to participate are $25. 
Each person who registers before June 15 will receive 
a commemorative T-shirt. The poker paddle starts at 
the River Road stream crossing near Clarion. As the 
paddlers follow a designated route, they will then stop 
at certain points to pick up a card. At the end, there
will be barbecue luncheon, door prizes, and cash prizes
for the top poker hands. Prizes are determined by the
number of participants, so invite your friends! Complete
details will be available online beginning May 1st. 

Sponsorship opportunities available.
For complete details email Kristy 
Beyer, kristy@watershedcouncil.org

Registration 
opens May 1, 2013
Must be 18 to purchase poker 

paddle cards and win cash prizes.
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Year after year, the Watershed Council keeps a
watchful eye on Northern Michigan’s waters
through our water quality monitoring programs. Volunteers are
at the core of these programs. Over the last 30 years, hundreds
of volunteers have given their time and energy to assist with our
volunteer lake and stream monitoring programs. With their help, we
have gathered data at 91 sites on 55 different lakes and streams.This
priceless information has been used by the Watershed Council and
others to evaluate the health of our lakes and streams, identify trends,
develop watershed management plans, and much, much more. We
are endlessly impressed and thankful for the outpouring of community
support and interest in our water quality monitoring programs.

The Tip of the Mitt Volunteer Lake Monitoring Program is our
longest standing program with data on some lakes spanning
nearly three decades. The Watershed Council provides training,
equipment, and technical support to volunteers and in return,
volunteers provide a wealth of data to the Watershed Council.
Trainings are held each spring and afterward, volunteers are deployed
into the field to collect water quality data from early June through
late August. Each week, volunteers head out onto the lake and
record water transparency and water temperature. Every other
week, they collect water samples for chlorophyll-a measurements.
In addition, volunteers on a handful of lakes monitor dissolved 
oxygen concentrations on a biweekly basis. The data collected by
lake volunteers is very useful because it provides the means to 
assess lake water quality and biological productivity.

In contrast, we have coordinated the Tip of the Mitt Volunteer
Stream Monitoring Program for less than ten years, but in that
short time the program has grown considerably and generated 
an extraordinary amount of important data. Similar to the lake
monitoring program, the Watershed Council supplies training
and equipment to the volunteers who monitor water quality at
sites on streams throughout Northern Michigan. Trainings are
provided every spring and fall, followed by monitoring in the
field, and sample processing in the laboratory. Teams of three to
six volunteers work together to monitor two sites per season, 
collecting some physical water quality data, but focusing primarily
on biological monitoring of the aquatic macroinvertebrate
communities. The aquatic insects and other macroinvertebrates
collected by volunteers are identified to the family level, which
provides a surprisingly clear picture of water quality and stream
ecosystem conditions.

Together, these volunteer water quality monitoring programs 
generate more data on an annual basis than all other Watershed
Council programs and projects combined. However, in a sense,
these programs serve an even greater purpose: they connect people
with water. Through a combination of aquatic ecosystem education
and immersion, i.e., simply getting their feet and hands wet in these
ecosystems on a regular basis, these programs build a connection
that instills a strong sense of stewardship. As they become better
informed and in touch with our lakes and streams, volunteer monitors
often transition into ambassadors, devoted to and sharing their
passion for protecting Northern Michigan’s waters. 

Tip of the Mitt Watershed Council
Volunteer Water Quality Monitoring Programs 2013

REPORT

LAKE MONITORING STREAM MONITORING BOTULISM MONITORING
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Lake Monitoring
The Tip of the Mitt Watershed Council has coordinated the 
Volunteer Lake Monitoring program (VLM) since 1986. During
the most recent summer for which data are available (2012), 
57 volunteers helped monitor water quality at 31 stations on 
24 lakes. All data collected by volunteers are available at 
www.watershedcouncil.org/protect. The following section summarizes
monitoring parameters and program results.

Secchi Disc
The Secchi disc is a weighted black and white disc used to measure
water clarity by lowering it into the water and recording the depth
at which it disappears. Water clarity, which is principally determined
by the concentration of algae and/or sediment in the water, is a
simple and valuable way to assess water quality. Lakes and rivers
that are very clear usually contain lower levels of nutrients and
sediments and, in most cases, boast high quality waters. Through-
out the summer, different algae types bloom at different times,
causing clarity to vary greatly. Secchi disc depths range from just
a few feet in small inland lakes to over 80 feet in large inland lakes
and Great Lakes’ bays!  

Chlorophyll-a
Chlorophyll-a is a pigment found in all green plants, including
algae. Water samples collected by volunteers are analyzed for
chlorophyll-a to estimate the amount of phytoplankton (minute
free-floating algae) in the water column. Higher chlorophyll 
concentrations indicate greater phytoplankton densities, which
reduce water clarity. The chlorophyll-a data provides support 
for Secchi disc depth data used to determine a lake’s biological 
productivity, but it also helps differentiate between turbidity
caused by algal blooms versus other factors such as sediments 
or calcite.

Trophic Status Index
Trophic Status Index (TSI) is a tool developed by Bob Carlson,
Ph.D. from Kent State University, to rank the biological produc-
tivity of a lake using data collected by our volunteers. TSI values
range from 0 to 100. Lower values (0-38) indicate an oligotrophic
or low productive system, medium values (39-49) indicate a
mesotrophic or moderately productive system, and higher values
(50+) indicate a eutrophic or highly productive system. Lakes
with greater water clarity and lower phytoplankton densities score
on the low end of the scale, while lakes with greater turbidity and
more phytoplankton score on the high end.   

Oligotrophic lakes are characteristically deep, clear, nutrient poor,
and with abundant oxygen. Eutrophic lakes are generally shallow
and nutrient rich, which, depending upon variables such as age,
depth, and soils, can be a natural state of a lake. However, nutrient
and sediment pollution caused by humans can lead to the premature
eutrophication of a lake, referred to as “cultural eutrophication.”
Cultural eutrophication can lead to excessive plant growth, 
problematic algal blooms, and water quality impairment.

Results from 2012 and Historical Trends
Water transparency data for some lakes stretches back to 1986,
providing a long-term view of water quality conditions and
trends. Data from Lake Charlevoix are among the best for showing
changes that have occurred over time in a number of the region’s
lakes. Secchi disc depths have more than doubled in Lake Charlevoix
between 1987 and 2011 (see Figure 1). This trend of increasing
water transparency is also fairly well pronounced in Black, Burt,
Douglas, Elk, Mullett, Michigan, Pickerel, Skegemog, and Walloon

Figure 1. Water transparency trends on Lake Charlevoix.

Figure 2. Algae abundance trends on Burt Lake.
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Lakes. What do all these lakes have in common that might be
causing such changes?  Invasive zebra mussels (and recently quagga
mussels in Lake Charlevoix).

These invasive mussels have turned up in all of the region’s largest
lakes, as well as many of the smaller lakes, during the last twenty
years, causing fundamental ecosystem changes. Zebra and quagga
mussels are filter-feeders that prey upon algae and essentially clear
the water column, which increases water transparency. Unfortunately,
the invasive mussels are not cleaning the water, but rather consuming
the algae that are the base of the food chain. This loss of primary
productivity (i.e., algae) alters the entire food web, ultimately
leading to a reduction in top predator fish populations, such as
trout or walleye. 

The loss of primary productivity caused by invasive mussels should
also be evident in the chlorophyll-a data, since it essentially provides
a measure of planktonic algae in the water column. Although
chlorophyll monitoring was not performed during the early years
of the program, we are fortunate to have a few years of data for some
of the large lakes prior to zebra mussel invasion. In the case of
Burt Lake, volunteer data clearly show a reduction in chlorophyll-a

concentrations following zebra mussel invasion (Figure 2). Other
lakes displaying this trend include: Charlevoix, Black, Elk, Michigan,
Mullett, Paradise, and Walloon. In some lakes where the invasive
mussels have been present for a long time (generally over 10
years), trends have reversed with water clarity decreasing and
chlorophyll increasing, which may indicate that invasive mussel
impacts are on the decline and that the lake ecosystem is 
approaching a new equilibrium. It should be noted that data from
some lakes with invasive mussels do not show clear trends and
even show the opposite occurring (e.g., chlorophyll-a data from
Six Mile Lake).

Both chlorophyll and transparency data are useful in assessing
the trophic status (biological productivity) of a lake. Since we 
do not have chlorophyll data for the early years of the program,
we calculate trophic status index scores based on Secchi disc
depths and see the same trends: lakes with invasive mussels 
have experienced declining TSI scores, becoming less biologically
productive over time. We present the 2012 volunteer data in
the table below so you can see the biological productivity of your
favorite lake(s) and make comparisons with others.

*all scores are seasonal averages, i = insufficient data, ug/l=micrograms per liter or parts per bilion

Table 1. 2012 volunteer lake monitoring data

THANK YOU LAKE MONITORS
In 2012, 57 volunteers helped monitor water quality 
at 31 stations on 24 lakes. We couldn’t possibly 
monitor that many locations without their help.
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Stream Monitoring
Streams are the freshwater circulation system of Northern Michigan,
carrying rainwater, snowmelt, and groundwater into and out of
the region’s lakes. Our streams provide recreational opportunities
to anglers, paddlers, and others, and habitat to a wide variety of
wildlife. Fortunately, many Northern Michigan residents recognize
the value of these streams. In 2012, nearly 100 local volunteers
helped monitor 37 sites on 15 different rivers and creeks!

Volunteers sample the aquatic macroinvertebrate community to
assess stream ecosystem health. Community diversity and species
sensitivity are key factors in determining water quality. A variety
of pollution-sensitive stoneflies, mayflies, and caddisflies portrays
a healthy ecosystem and high water quality while a sample with
only pollution-tolerant aquatic worms and midges reveals a
stream ecosystem that is likely suffering. We usually find excellent
water quality in Northern Michigan streams because of limited
agricultural and urban land cover in the watershed. However,
there are a few sites in or near urban areas where diversity is low.

STREAM REPORTS
We assess stream ecosystem health using three different measurements
of diversity: 1) Total Taxa = the total number of macroinvertebrate
families found at a site; 2) EPT taxa = the number of families in
the most pollution-sensitive insect orders (mayflies, stoneflies,
and caddisflies); and 3) Sensitive Taxa = the number of extremely
sensitive macroinvertebrate families (based on a system developed
by William Hilsenhoff, Ph.D.). Scores for each sampling site are
averaged using data from all monitoring events and presented using
the following format: (Total, EPT, Sensitive). For example, a site with

a score of (20, 10, 5),
indicates an average
of 20 total families,
10 EPT families, and
5 sensitive families. 

Bear River: Grade = B
Currently, five sites are monitored in the Bear River system. The
sites with greatest diversity include Springbrook Road (20, 10, 5)
and Bear River Road (20, 8, 3).  In contrast, the sites at Melrose
Township Park by Walloon Lake (16, 4, 2), the mouth of Russian
Creek near North Central Michigan College (14, 4, 2) and Mineral
Well Park in Petoskey (14, 6, 2) show much less diversity. Lower
diversity at Melrose Township Park may be natural due to warmer
waters draining from the lake and a lack of streambank vegetation,

whereas the Russian Creek and Mineral Well Park sites are 
probably affected by polluted stormwater runoff from adjacent
agricultural and urban areas.

Boyne River: Grade = A
With help from the Friends of the Boyne River, four sites are
monitored on the Boyne: on the South Branch at Dobleski Road
(16, 10, 6), on the North Branch on Thumb Lake Road (18, 10,
5), mid-river at Dam Road (17, 9, 5), and near the mouth in
Boyne City (16, 9, 5). Stressors to the Boyne River ecosystem include
sediments from dirt roads and streambank erosion, dams that elevate
water temperatures and prevent fish passage, and urban stormwater
runoff. Although total diversity scores rarely surpass 20, consistently
high EPT and sensitive family diversity at all sites show that the
Boyne remains a healthy stream.

Eastport Creek: Grade = A-
Eastport Creek, which drains into the north end of Torch Lake,
has been monitored at two sites since 2005. Biological data from
the upper reaches at Farrell Road show a diverse and healthy
macroinvertebrate community (24, 10, 4). The site in the lower
section near M88 appears to be less healthy, though it still supports
sensitive macroinvertebrates (18, 5, 2). Residential development is
suspected of affecting the health of Eastport Creek in the lower section.

Horton Creek: Grade = B+
Horton Creek flows south from its headwaters near Little Traverse
Bay into Lake Charlevoix at Horton Bay. The Church Road site
(16, 5, 1) in the headwaters is a slow section of the stream flowing
through wetland areas, which results in mucky substrate and warmer
water temperatures.  These natural circumstances contribute to
the relatively low diversity scores.  The picture is quite different
downstream at Boyne City Road site (20, 11, 6), where stream
flow is much faster and the stream bottom contains a wider variety
of materials including gravel, rock, and wood.

Jordan River: Grade = A
Pristine conditions throughout most of the Jordan River Watershed
and limited development along the river’s edge result in a very
healthy stream ecosystem, which is evident in our biological 
assessments. High diversity in the macroinvertebrate community has
consistently been documented by volunteers from Friends of the
Jordan River. Sample sites, from upstream to downstream, include
Pinney Bridge (20, 15, 10), Webster Bridge Road (20, 12, 7),
Rogers Road (20, 11, 6), and Fair Road (21, 11, 5). The Jordan
River is currently tied with the Sturgeon River as record holder
for the greatest number of sensitive families with 11 found at
both Pinney Bridge and Webster Bridge Road!

Water Quality Grading System*

  A = Excellent 
  B = Good 
  C = Moderate 
*Grades based on a system that utilizes 
all three index scores.
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Kimberly Creek: Grade = A
Kimberly Creek, which flows through the small community of Afton
on M68 before converging with the Pigeon River just upstream
of Mullett Lake, has been monitored at two sites since 2005. 
Upstream at Montgomery Road, the creek has little riparian vegetation
due to residential development, but healthy macroinvertebrate
diversity persists (21, 7, 3). Between upstream and downstream
sites, the stream flows through agricultural lands and a mining
quarry, but data show that the stream ecosystem continues to
flourish (Quarry Road: 21, 8, 4). 

Maple River: Grade = TBD
Drainage from the Pleasantview Swamp and Larks Lake form the
West Branch of the Maple River while water flowing out of Douglas
Lake forms the East Branch. The two branches converge at Lake
Kathleen and the river flows southeast until emptying into Burt
Lake. Four sites on the Maple River were added to the program
in the fall of 2011: upstream at Pleasantview Road (15, 7, 1),
midstream in Pellston at Robinson Road (22, 8, 4), just below
the Lake Kathleen dam (28, 11, 4), and downstream at Brutus
Road (27, 13, 6). We do not rate stream health until at least three
years of data are available, but preliminary index scores suggest
that the Maple River is doing well. 

Milligan Creek: Grade = A-
Milligan Creek is an important tributary of the Black River near
the village of Tower on M68. Two sites are currently monitored:
upstream at M68 (21, 10, 6) and downstream at Waveland Road
(18, 9, 6). EPT and sensitive families are generally found in abundance,
indicating a healthy stream ecosystem. The Waveland Road site
is unique among sites monitored in the program in that the stream
bottom is composed nearly entirely of solid rock. 

Mullett Creek: Grade = A-
Mullett Creek flows from its headwaters near Riggsville Road and
the University of Michigan Biological Station into the northwest
side of Mullett Lake. From upstream to downstream, volunteers
monitor sites at Indian Trail (18, 8, 5), Crump Road (20, 10, 5),
South Extension Road (24, 10, 4), and M-27 (22, 5, 1). Fast flow
from high slopes, cool water temperatures from groundwater 
inputs and shading, high dissolved oxygen levels, and greater
habitat variability result in higher sensitive species diversity at the
upper sites. Sluggish flow, warmer water temperatures, and lower
dissolved oxygen levels result in lower sensitive species diversity
near the creek mouth. The Mullett Creek Watershed Management
Plan (developed by Universtity of Michigan Biological Station
and Tip of the Mitt Watershed Council) identified problematic
road-stream crossings and agricultural activity, particularly 
livestock rearing, as the most serious water quality threats in 
the watershed.

Pigeon River: Grade = A-
The Pigeon River begins just northeast of Gaylord, flows through
the heart of Pigeon River Country, and eventually makes its way
to Mullett Lake. Following an accidental release of large volumes
of water and sediment from the impoundment at Song of the
Morning Ranch in 2008, the Watershed Council added sites on
the Pigeon River to the east of Vanderbilt at Sturgeon Valley Road
(21, 8, 5) and to the east of Wolverine on Webb Road (18, 10, 6).
Initial monitoring efforts produced few critters, but recent sampling
shows strong EPT and sensitive species diversity. 

Stover Creek: Grade = C
Monitored since 2004, Stover Creek holds the distinction of
being the first stream to be included in our program. Volunteers
currently monitor Stover at the Brookside Cemetery on M-66
(19, 7, 4) and downstream near the mouth at Irish Boat Shop
(14, 2, 0). Despite lack of natural vegetation along the stream
banks, data from the cemetery site show that the stream ecosystem
is healthy. Although only a half mile downstream, diversity scores
plummet near the mouth. This drop in diversity is probably a result
of impacts from the surrounding urban area, but may also be related
to several hundred feet of dry streambed and severe erosion that 
Watershed Council staff observed last summer downstream of
M-66. We are planning to take a closer look at all factors in the lower
reaches and throughout the watershed that may be contributing
to the water quality impairment documented by our volunteers.

Sturgeon River: Grade = TBD
The Sturgeon River, with fast flow and a robust trout fishery, flows
from headwaters at Huffman Lake (West Branch) and Gaylord
through Wolverine and Indian River until emptying into Burt
Lake. Four sites on the Sturgeon were added in the fall of 2011:
upstream to the east of Vanderbilt at Sturgeon Valley Road (20,
11, 6), on the West Branch at a roadside park on M-27 (26, 14,
9), after the confluence of the two main branches in Wolverine
(18, 9, 6), and near the mouth in Indian River (18, 9, 6). After
volunteers collect three years of data, we will rate the river’s health.
Due to the pristine status of the upper watershed, preliminary index
scores indicate that the Sturgeon River is in great shape. However,
expanding residential development in the lower Sturgeon is 
a concern. 
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Tannery Creek: Grade = C
Tannery Creek flows into Little Traverse Bay to the southwest of
Petoskey State Park. Volunteers have monitored the creek at two sites
since 2007: upstream at Boyer Road (18, 8, 3) and downstream
near the mouth behind the Glen’s shopping plaza on US 31 (11, 3,
1). The low numbers at the site near the mouth show the negative
impacts associated with urban development. A watershed plan is
currently being developed by University of Michigan School of
Natural Resource and Environment graduate students to help
improve and protect the creek.

We cannot thank our volunteers enough for the critical roles they play
in helping protect the lakes and streams of Northern Michigan,
but we try: thank you, thank you, THANK YOU! If you would
like to get involved or would like additional information, please
contact the program coordinator, Kevin Cronk, at (231) 347-1181
ext. 109 or by e-mailing kevin@watershedcouncil.org.

Total             EPT     Sensitive
Taxa            Taxa           Taxa

Stream Name Average      Average      Average
Bear River                       17.4             7.2            2.7
Boyne River                    16.3             9.2            5.0
Eastport Creek                20.7             7.3            3.0
Horton Creek                   17.3             7.8            3.6
Jordan River                   20.1           11.8            7.0
Kimberly Creek               20.9             7.7            3.8
Maple River                     22.9             9.4            3.4
Milligan Creek                 19.6             9.6            6.3
Mullett Creek                   21.9             8.4            3.3
Pigeon River                   19.4             9.2            5.6
Stover Creek                   16.1             4.6            1.9
Sturgeon River                20.3           10.8            6.7
Tannery Creek                 14.7             5.4            1.9

Averaged index scores for all sites on each river or creek

Tip of the Mitt Watershed Council
Volunteer Monitoring Report2013

REPORT

Volunteer Stream Monitoring Training Day
May 11, 2013 • 9:00 a.m. - 1:00 p.m.

For details visit www.watershedcouncil.org/events



11

Last year was a bad year for avian botulism outbreaks. The
number of dead birds reported from certain sections of shoreline
was shocking. Over 950 bird fatalities were documented in
Charlevoix and Emmet Counties. Loons were hit hardest this
year with over 420 reported fatalities (Figure 2). Loon die-offs
of similar magnitude were observed along the Lake Michigan
shoreline from Benzie County through the eastern Upper
Peninsula this fall, as reported by other monitors in the Avian
Monitoring for Botulism Lakeshore Events (AMBLE) network.
Horned and red-necked grebes were similarly affected. 

Figure 3 shows the avian fatalities reported in two-week intervals
for the four largest categories of birds. Most cormorant fatalities
occurred late-August through mid-October, which is earlier than
other affected birds. The peak of documented fatalities for loons,
grebes, and most of the other birds occurred in mid-to late October,
which is the time period when avian botulism outbreaks climaxed
in past years. Scoters peaked slightly later, likely due to their late
migration through the Great Lakes. 

Figure 2: The number of fatalities from avian botulism reported by wildlife type.

Avian Botulism

Figure 3: Avian botulism bird fatalities documented at two-week intervals.

Introduction

Botulism Type E, also known as “avian botulism”, is
a paralytic condition in birds, fish, and other wildlife
caused by the ingestion of large quantities of the 
naturally-occurring botulism toxin. During the last
50 years, thousands of birds and fish deaths from
avian botulism outbreaks have been documented
throughout the Great Lakes. However, the northern
Lake Michigan region has suffered atypically high
and alarming losses in recent years. 

Since 2007, Tip of the Mitt Watershed Council has
taken the lead to coordinate avian botulism moni-
toring in the Northern Lower Peninsula in an effort to
better understand the underlying factors contributing
to outbreaks. In the fall of 2012, the Watershed
Council continued working with the Emmet County Lakeshore Association (ECLA) and community volunteers to monitor outbreaks
of avian botulism along the Lake Michigan shoreline in Emmet and Charlevoix Counties. Twenty-five volunteer monitors, known
as Beach Rangers, patrolled over 30 miles of shoreline throughout the fall (Figure 1), collecting data on dead birds and fish, as well
as disposing of carcasses. The Watershed Council also received dozens of reports of avian fatalities from the concerned public.

Figure 1: Shoreline areas monitored by Beach Rangers during 2012.

Spring 2013 www.watershedcouncil.org

What did the Beach Rangers report during the fall of 2012?
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What caused the intense avian botulism 
outbreaks this fall?
Do you remember the warm summer weather we experienced
this year in Michigan…back in March? And then a long, warm,
and dry summer season? Although greatly appreciated and enjoyed
by many, the nice weather likely contributed to the recent avian
botulism outbreaks in the northern Lake Michigan region. 

Warm weather has the potential to exacerbate the avian botulism
problem for a few different reasons. To understand the effect
of weather, we must first review the chain of events thought to be
responsible for the outbreaks. The botulism toxin is produced
by a bacterium called Clostridium botulinum, which occurs
naturally throughout the waters and soils of Northern Michigan.
The bacteria produce the toxin under anaerobic (without oxygen)
conditions, which can occur in areas of lakes where large
amounts of dead algae and other vegetation settle and decompose.
The Watershed Council started receiving complaints about
heavy algae growth along the Lake Michigan shoreline in 2006,
which coincides with the first reports (in recent decades) of avian
botulism cases at Sleeping Bear Dunes National Lakeshore. 

Why did so much algae suddenly start appearing on the shoreline?
Experts attribute the algae problems to invasive species and climate
change. Zebra and quagga mussels, introduced into the Great
Lakes in the late 1980s, have forever altered the lake ecosystems.
These invasive mussels disrupt the food web and natural 
nutrient cycle by filter-feeding on minute, free-floating algae
(planktonic), which removes this food source and nutrients
from the water column and subsequently, concentrates nutrients
excreted in their waste at the lake bottom. This concentration of
nutrients, coupled with increased water clarity that allows sunlight
to penetrate deeper into the lake, fuels heavier than normal
growth of periphytic (bottom-dwelling) algae on the lake bottom.
When the algae die and decompose, aerobic (oxygen consuming)
bacteria involved in the decomposition process deplete the
limited dissolved oxygen stores in the water, thereby creating
the conditions necessary for the production of the toxin. The
majority of algae and aquatic plants die and decompose from

late summer throughout much of the fall, which is when avian
botulism outbreaks typically occur.

The role of zebra and quagga mussels in the avian botulism
cycle is not limited to provoking excessive algae growth. In 
addition to altering the lake ecosystem to make conditions
more conducive to producing the botulism toxin, the invasive
mussels subsequently filter the toxin out of the water as they
feed, which becomes concentrated in their bodies. When 
waterfowl feed on the mussels, or on mussel-eating fish such
as invasive round gobies, they become intoxicated and die. The
toxin-laden fish also die from botulism, which is particularly
unfortunate in the case of our native Lake Sturgeon. 

Now consider how the warm, sunny weather in 2012 may have
contributed to the problem. Algae require sunlight to photo-
synthesize and warm water to thrive (>50 degrees). Another
important fact: warm water holds less dissolved oxygen than
cold water because solubility decreases as temperature increases.
Ironically, the same beautiful summer weather that makes you
want to jump in the lake creates conditions that make you want
to get back out. Sun and warmth spur on algae growth that 
degrades the recreational quality of our beaches, affects water
quality by lowering dissolved oxygen levels, and contributes to
avian botulism outbreaks.

Thus, the exceptionally warm weather during 2012 likely set
the stage for the distressing avian botulism outbreak we 
witnessed. In addition, declining water levels in the Great Lakes
could be contributing to the problem. The wildlife fatalities
documented by volunteers and the public in Emmet and
Charlevoix Counties during 2012 are presented in Table 1.

We would like to thank all of our Beach Rangers for collecting
data and contributing to regional efforts to better understand
avian botulism outbreaks. Our hope is that these efforts ulti-
mately reduce impacts to birds, fish and other wildlife inhabiting
the Lake Michigan coastline.

Becoming a Beach Ranger
An annual Beach Ranger Workshop with ECLA is
held each September to train volunteer monitors.
If you are interested in becoming a Beach Ranger
to help monitor botulism outbreaks, contact
Dan Myers at (231) 347-1181 ext. 116 or e-mail
dan@watershedcouncil.org. Volunteer beach
rangers generally monitor on a weekly basis
from early September through late November.
Resources and general information about avian
botulism can be found at www.watershedcouncil.org
under the “Learn” tab. More information
about the AMBLE network is available at
www.nwhc.usgs.gov/amble/. 

Wildlife Type/Species                        Fatalities

Cormorant                                              113
Loon                                                       431
Horned Grebe                                          77
Red-necked Grebe                                109
Unspecified / Unknown Grebe                 45
Herring Gull                                              25
Ring-billed Gull                                        15
Unspecified / Unknown Gull                     13
Common Merganser                                22
Red-breasted Merganser                           0
White-winged Scoter                                45
Surf Scoter                                                 5
Bufflehead                                                  0
Wildlife Type/Species                          Fatalities

Wildlife Type/Species                        Fatalities

Canada Goose                                          3
Common Goldeneye                                  1
Long-tailed Duck                                      13
Mallard Duck                                              5
Unspecified / Unknown Birds                   65
Common Carp                                           6
Burbot                                                        1
Lake Sturgeon                                           1
Walleye                                                      1
Lake Trout                                                  1
Salmon**                                           Omitted
Unspecified / Unknown Fish                      8
Squirrel (unspecified)                               19

Table 1. Documented wildlife fatalities.*

*Reported fatalities not necessarily due to botulism.
**Salmon omitted due to the high degree of natural mortality that occurs in their life cycle during the monitoring period.

Tip of the Mitt Watershed Council
Volunteer Monitoring Report2013

REPORT
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DOUGLAS LAKE: 
Aquatic Plant Survey Results
Last summer, we teamed up with the University of Michigan
Biological Station (UMBS) and Douglas Lake Improvement
Association (DLIA) to survey the aquatic plants in all 3,700
acres of Douglas Lake. Plants were collected and identified at
474 sample sites and plant communities were mapped through-
out the lake. UMBS students presented preliminary results and
maps to DLIA in the late summer 2012, and Watershed Coun-
cil staff presented final results to UMBS faculty at the 2013
Winter Researchers Meeting in Ann Arbor. 

What were the results? Healthy, diverse aquatic plant communities,
relatively little nuisance (dense) growth, and no invasive species!
Partners will continue to work together to maintain healthy, 

native plant populations and keep invasives out. In addition,
researchers at UMBS are very interested in the data and will
likely use the survey plant data in their research on fish and 
invertebrates, as well as other components of the Douglas Lake
ecosystem. Survey report and maps are available on our website
at www.watershedcouncil.org (Water Resources>Inland Lakes>
Douglas Lake - Cheboygan Co).

What’s the big deal about BUGS?
Tip of the Mitt Watershed Council volunteer stream monitors
collect bugs from local streams. Why? The bug community 
provides an indication of stream health. Certain bugs can tolerate
pollution or disturbance in a stream, while others are very sensitive
and may disappear in those circumstances. By collecting bugs
twice per year, our volunteers help us monitor stream health
over the long term. Here are two examples of bugs that can survive
in polluted waters and one that cannot.

Water Scorpion
Nepidae
Water scorpions are predatory true bugs. They
have no gills and breathe air through two tube-like
“tails” that extend to the water surface, enabling
them to survive in polluted waters with low 
dissolved oxygen.

Giant Water Bug
Belostomatidae 
Giant water bugs (a.k.a. toe biters) are comparatively
large predators known to eat fish, frogs, other
bugs, and toes. They have mosquito-like beaks,
that inject digestive venom into their prey, then
suck up the juices. They are adapted to survive in
polluted waters with low dissolved oxygen; when
they need a breath they go to the water’s surface.

Mayfly Larvae (Flathead) 
Heptageniidae 
The flathead mayfly is very common in our streams.
They are hydrodynamically designed to attach to
rocks in their preferred riffle habitat. They have
sensitive, feathery gills along their abdomen and 
require well-oxygenated, healthy streams.

Online Resources
www.watershedcouncil.org
The Watershed Council team has been working through the winter to
update and add new content to the following pages on our website:
• Great Lakes Water Levels        • Clean Boating         • Asian Carp
• Hydraulic Fracturing                 • Stormwater            • Wetlands

Little Traverse Conservancy - NEW Mobile App
This free app provides accurate, detailed information and interactive
maps about the Little Traverse Conservancy nature preserves that are
best suited for outdoor recreation. The app is available on both Google
Play and the Apple app store. Simply search: LTC Explorer.

National Lakes Assessment
www.epa.gov/lakessurvey
In 2012, the Environmental Protection Agency (EPA) completed a second
round of field surveys of our nation’s lakes, which included two of
Northern Michigan’s very own: Crooked and Deer Lakes, in Emmet 
and Charlevoix Counties, respectively.  Designed to estimate the 
percentage of lakes that are in good, fair, or poor condition, the survey
will serve as a scientific report card on America’s lakes. The first round of
surveys, completed in 2007, showed that poor habitat conditions along
lakeshores and high nutrient levels are the most significant threats to
lake health. The EPA intends to issue a report on findings in 2014.



Mr. and Mrs. Robert Bake
Martha Bellis
Ron and Judy Reddick Brown
Carol and Randy Calcaterra
Mr. & Mrs. Scott Carbeck
Ms. Carla M. Chepy
Mr. James P. Clift
Ms. Ann M. Cooper
Mr. Robert Dunn
Roberta & Peter Gluck
Mr. and Mrs. Paul K. Godwin, Jr.
Mr. Michael Hodorek
Mr. and Mrs. Roger L. Jacobson
Meghan Jacokes
Kilwin's Quality Confections
Mr. and Mrs. Reid R. Krum

Mr. Gordon F. Laramie, III
Ms. Karen Marietti
Mr. and Mrs. Robert E. Martin
Ms. Linda C. Mason
Dr. and Mrs. Joseph Mcculloch
Dr. and Mrs. Stuart Megdall
Michael's Locksmith Service
Mr. and Mrs. Victor J. Miller
Mr. and Mrs. Marlin M. Mittag
Mr. and Mrs. Christopher Monk
Glorita Musilek
Ben Myers
Mr. Arthur Nash Jr.
Mr. and Mrs. Thomas W. Neelands
Richard Paget
Mr. and Mrs. David Richards

Mr. Steven W. Seely
Tom and Mary Lou Smith
Mr. and Mrs. Stephen Snyder
Mr. and Mrs. Gerard Spencer
Ms. Sheryl E. Stephens
Mr. Richard Stone
Mr. & Mrs. Raymond M Stout
Randy and Sherri Tarzwell
Mr. and Mrs. Richard C. Tipton
Mr. and Mrs. Daniel Tirrell
Mr. and Mrs. Daniel K. Wilcox
WMR Family Foundation
Mrs. Stuart Wood
Mr. Todd Wyett 

Welcome New Members 10/10/12 - 3/21/13

IN HONOR OF
Linda Badalucco
   Linda Heller
Arthur Curtis
    Mr. and Mrs. Owen Curtis

Mr. & Mrs. A.W. Hallett
    Mr. and Mrs. Charles Forsberg

Brad Jacokes
   Meghan Jacokes

Honorariums & Memorials
Memorials and Honorariums are a meaningful way to celebrate the 
memory of a loved one or pay tribute to someone who cares about 
the preservation of our beautiful water resources.
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Mr. & Mrs. Ronald Kauper
    Mr. and Mrs. Charles Forsberg

Missy LaBelle
    Ben Myers

Rachel Schulingkamp
    Mr. and Mrs. David Schulingkamp

IN MEMORY OF

Marian Kilborn Campbell
   Mrs. Harry C. Porter

Michael Cobb
   Jane Bay
   Margaret Cowin
   Mr. and Mrs. Albert J. DeGulis
   Mr. and Mrs. Afif Ghannoum
   Mrs. Milton Greenfield, Jr.
   Mr. Jim Hartman
   Mary Jane Hartwell
   Mr. and Mrs. Stanley B. Holzhauer
   Mr. and Mrs. James Kirk
   Mr. and Mrs. Jonathan Martin
   Rebecca McDonald
   Janet Nesin
   Richard Paget
   Molly Crawford Schneider
   Mr. and Mrs. John Southworth
   Jane Thornburgh
   Mr. and Mrs. Randolph Wall

John B. Ford
   Bruce Davis and Heidi Hill

Zelda Gilman
   Mrs. Harry C. Porter

Katherine Haensel
   Mr. Peter Haensel

Leslie McDougal
   Mr. and Mrs. James S. Wendland

Susan Skae Cortner
   Bruce Davis and Heidi Hill

George Squibb
   Mr. and Mrs. John Bell

Mary Surdam
   Bruce Davis and Heidi Hill

Join our facebook “Group”
Receive up-to-date alerts on important
issues, invitations to upcoming events,
and volunteer opportunities. 
www.facebook.com/groups/watershedcouncil
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Thank You 
Volunteers!

We could not accomplish the
many tasks and projects that

need to be done without the help
of our volunteers and interns! 

Andrew Beyer for his assistance
with annual publication inventory,
cleaning and building maintenance.

Chris Leifson for many hours of
volunteer work.

Scott Egleston for assistance with 
Volunteer Stream Monitoring winter
potluck event.

Youth Build for assistance moving
furniture during our carpet installation.

Trish Woollcott for her assistance
selling sponsorship ads and promoting
the “Stormwater Matters” campaign
for Little Traverse Bay.  

Claire Rassmussen for assistance
with Emmet County Gaps Analysis 
research and other policy projects.

Thank You 
Ricoh for donating a new GPS 
camera to be used for our monitoring
and research programs. 

Big Apple Bagel, Spicy Bob’s
Pizza, Glen’s Market, Johann’s
Bakery, and Roast & Toast for
providing refreshments for the Tannery
Creek presentations held in March. 

Bear Creek Township Hall for 
the use of their facility and projection
equipment for the Tannery Creek 
presentations held in March.  

Ryde Marine for repairing one of
our canoes.

Irish Boat Shop for storing and
preparing our Boston Whaler for 
another busy season of monitoring.

In 2008, a coalition of entities and organizations throughout the community, including
the Watershed Council, came together in an effort to address improper disposal of 
pharmaceuticals in Northern Michigan. Three years later, the Prescription and Over-the
Counter Drug Drop Off (POD) Program has become a huge success story. Currently,
the POD Program includes community collection events in four counties and twenty
permanent collection receptacles, or drug drop boxes, at law enforcement agencies
throughout six counties in Northern Michigan. These POD boxes and collection events
are heavily used by the public with over 2,300 pounds of pharmaceuticals collected in
2012 alone.  Through the community collection events and permanent drop boxes, 
almost 5,000 pounds of unused and unwanted medicines and personal care products
have been collected since the inception of the program. The POD Program allows us to
work together to ensure proper disposal of pharmaceuticals and help to reduce avoidable
poisoning of both children and adults; prevent intentional misuse of unwanted prescription
drugs, especially by teenagers; and protect Northern Michigan’s water resources, fish,
and other aquatic species.  

For information on upcoming take-back events or locations of the POD boxes, visit
www.watershedcouncil.org.

Shoreline Surveys: 
Completed on Lake Charlevoix, Crooked Lake, and Pickerel Lake

Lake shorelines are the critical interface between land and water where human activity
has the greatest potential for degrading water quality. Developing shoreline properties
for residential, commercial, or other uses invariably has negative impacts on the lake
ecosystem. During the development process, vegetation is removed; the terrain is graded;
utilities are installed; structures are built; and areas are paved. These changes to the landscape,
and subsequent human activity in the shoreline area, have consequences on the aquatic
ecosystem. Nutrients from wastes, contaminants from cars and roads, and soils from
eroded areas are among some of the pollutants that wash into and degrade the lake as a
result of shoreline development. 

In 2012, Watershed Council staff and interns surveyed a combined total of 85 miles of
shoreline on Lake Charlevoix in Charlevoix County, and Crooked and Pickerel Lakes
in Emmet County. Cladophora algae (a biological nutrient pollution indicator), erosion,
greenbelts, and alterations (e.g., seawalls) were documented on the shorelines of approximately
2,400 individual properties on the three lakes. Results were tabulated and are available
in comprehensive reports on the Watershed Council website.

This year, the Watershed Council will work with the Pickerel-Crooked Lake Association
and Lake Charlevoix Association to inform and educate riparian property owners. If
you live on one of these lakes, you should receive a summary of survey results in the
mail and code numbers to confidentially view results specific to your property via
www.watershedcouncil.org. Some lake residents may also receive questionnaires concerning
property characteristics and management, which we strongly encourage you to complete
and return, so that we can work together to determine if there are problems on your
shoreline AND find solutions. Alternatively, you can contact Kevin Cronk directly to
discuss results for your property. We thank the Charlevoix County and Petoskey Harbor
Springs Area Community Foundations for providing funding for the surveys and the
lake associations for supporting follow-up activities.

Pharmaceutical Program a Huge Success
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8:00am - 2:00pm

Live auction for boats starts at Noon.
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Address Service Requested

May 11       Volunteer Stream Monitoring - Training Day
May 18      Volunteer Stream Monitoring - Field Day
May 24      Lake Monitoring Training Day
June 2       Volunteer Stream Monitoring - Indoor ID Day
June 3-5    Emmet County Smart Commute Week
June 21     Science Rocks! ~ Downtown Petoskey
June 29     Bear River Paddling Poker Run
July 8        34th Annual Meeting
July 20      Whale of a Sale & Boat Auction
Aug. 24      Northern Michigan River Sweep/Bear River Cleanup

For complete details on these events, plus our schedule of Summer Water Tours, 
visit www.watershedcouncil.org/events


