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Executive Summary

Human activity has severely degraded coastal wetland habitats within the Laurentian Great Lakes, causing significant
declines in secretive marsh bird populations across the region and reducing the resiliency of Great Lakes communities to a
changing environment. Within the Grand River Coastal Corridor (GRCC), a majority of historic wetlands have been lost,
with the greatest losses in the municipalities of Ferrysburg (97%), North Muskegon (90%), Grand Haven (83%), City of
Muskegon (72%), and Spring Lake (74%). Communities are experiencing flooding, high-lake levels, erosion, and have
expressed concern about overall water quality. The remaining wetlands within the GRCC are therefore of high

conservation value for both birds and people.

The corridor is ecologically significant; it falls within the Prairie Hardwood Transition zone or ecotone, which helps support
a great diversity of habitats and wildlife. It also sits adjacent to a migratory route along the Lake Michigan coastline and
acts as a migratory hotspot for migratory birds as they rest and refuel on their way to and from their wintering grounds.
The corridor is recognized as one of the richest areas in the state for species of greatest conservation concern and
biodiversity, is a focal area for Lake Michigan fisheries restoration, is above-average for climate resiliency, and lies along a

globally recognized Important Bird Area.

Using Audubon’s spatial prioritization of coastal wetlands for marsh bird conservation, natural features inventories,
scientific literature, community science data, and stakeholder input, we have identified priority areas and
recommendations for wetlands conservation, restoration and management within the GRCC that will benefit wildlife while
addressing the climate resiliency and public health needs of local communities. This report will serve as a guiding
document to 1) improve ecosystem integrity, 2) enhance quality of life, 3) increase the economic value of the protected
resource, 4) provide a basis for seeking landscape-scale grant funding, and 5) help establish the area as a national

ecotourism destination.
Introduction

Great Lakes Coastal Ecosystems

Lakes and adjacent wetlands provide critical habitat for
birds, fish, amphibians, and other animals. In addition,
they provide annual ecosystem services, including
carbon sequestration, pollutant filtration, and protection
against storm surges (Gedan et al. 2009; Meli et al.
2014). Despite their significance, coastal wetlands (i.e.
wetlands within the coastal zones of large waterbodies)
worldwide have declined by >60% during the twentieth
century primarily due to land conversion (Wolter et al.
2006). Further, freshwater wetland biodiversity
continues to be largely overlooked by efforts to
prioritize global conservation actions, even with
mounting evidence that coastal wetlands are now
among the most endangered ecosystems in the world
(Jenkins 2003, Nel et al. 2009). Wetlands face a myriad
of challenges, such as human development, dredging,

ditching, the disruption of natural processes, subsidence,

and fluctuating water levels (Kennish 2001, Feagin et al.
2010). Maintaining healthy wetlands is central to the
human communities that surround them, as they
provide ecosystem services including water filtration,
flood prevention, stormwater retention, and carbon
sequestration. Additionally, wetland health is critical in
supporting populations of wildlife species, such as
marsh birds, that serve as environmental indicators and
provide recreation value for birders and hunters alike.
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In addition to coastal wetlands, the Great Lakes
shorelines consist of sandy beaches, which are home to
a diverse suite of flora and fauna, including federally
listed species (i.e. Piping Plover [Charadrius melodus],
and Pitcher’s Thistle [Cirsium pitcheri]). Sandy beaches
are threatened by shoreline armoring, intense
recreational use, off-road vehicles, grooming, beach re-
nourishment, pollution, direct human disturbance, and
the ‘coastal squeeze’ that occurs when beaches erode
but cannot migrate inland due to barriers such as urban
development (Schlacher et al. 2007, Defeo et al. 2009).
Similarly, mudflats along the Great Lakes shorelines are
key stopover habitat for migrating shorebirds, but are
threatened by fluctuating water levels and land
conversion. Taken together, beaches, wetlands, and
closely associated habitat (i.e. mudflats) provide critical
resources and habitat for millions of shorebirds,
waterfowl, and waterbirds that are breeding, migrating
and overwintering along coastal flyways.

The Great Lakes region is currently experiencing
numerous threats - ranging from toxic pollution to
species invasions to climate change - that are degrading
ecosystem integrity and function (Allan et al. 2013).
Within the last half century, human activity surrounding
the Great Lakes basin has increased exponentially,
resulting in degraded wetlands and reduced water
quality (Mitsch & Gosselink 2000). Rapid fluctuations of
lake levels and increased coastal zone precipitation and
storm events are also disrupting wildlife habitat,
changing wetland structure and function, and creating
stormwater drainage problems. There is therefore, a
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need to protect and restore coastal ecosystems in the
Great Lakes (Great Lakes Restoration Initiative [GLRI]
Action Plans) for human health, biodiversity
conservation, and high economic returns (Austin et al.
2008).

Habitat restoration and species protection are key
recovery strategies for the Great Lakes because many
wildlife species preferentially inhabit healthy ecosystems
that also provide resources for humans (Sandifer et al.
2015, Naeem et al. 2016). For example, the natural
ecosystems of the Chicago Wilderness contribute more
than $6 billion per year in economic value to the
Chicago metropolitan area (Allen et al. 2014). In addition,
actions to protect and restore Great Lakes coastal
ecosystems produce economic benefits - every dollar of
federal spending on GLRI projects between 2010 and
2016 will produce $3.35 in additional economic activity
in the Great Lakes region through 2036 (GLRI
Assessment Report). Ensuring climate resiliency within
Great Lakes coastal systems through restoration will
enhance the impact of these investments over the long-
term, and safeguard ecosystem health and functioning
under a changing climate.

The Grand River Coastal Corridor

The Grand River Coastal Corridor (GRCC), through
natural area restoration and cohesive recreational
access, is poised to connect people and wildlife across
Grand Haven, Muskegon, and Grand Rapids. The
southern boundary of the corridor begins a mile south of
Pigeon River. The corridor moves north along the Lake
Michigan coastline to the mouth of the Grand River,
moving inland along the river east to Grand Haven State
Game Area. The corridor continues north of the Grand
River along the Lake Michigan coastline to Muskegon
State Park, and includes Muskegon Lake, an EPA Area of
Concern, and the adjacent marshlands to the east
(Figure 1). The core area, which will be the focus of the
bulk of this report, includes the areas immediately
surrounding Ottawa County’s recently acquired Ottawa
Sands park site (Figure 2).

Historically, the GRCC included a vast, interconnected
marshland, dunal, and swamp forest hydrologic complex
along the southeastern shores of Lake Michigan, which
supported abundant wildlife across taxa. As Michigan
was colonized in the 18 and 19" centuries, over half of
its historic wetlands were lost (Fizzle et al. 2015), and the
plants and animals that call them home are now among
some of the states most threatened species. The
region’s legacy of industrialization, urbanization, and
agriculture greatly reduced the amount and quality of
wetlands and marshes in the GRCC, though many
fragmented wetlands and marshes remain.

The GRCC suffers from many of the same threats that
negatively impact the coasts in the Great Lakes region.
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Habitat loss and degradation combined with the impacts
of climate change are driving the majority of biodiversity
loss in the region. The corridor in particular was
transformed when the Grand River was dredged to
allow for larger steamboats and logs to travel between
Grand Haven and Grand Rapids (EGLE 2016), impacting
Great Lakes Marsh, Coastal Plain Marsh, and wild rice
beds. Ottawa County has lost 73% of its historic
wetlands, with the greatest loss in the Cities of
Ferrysburg (97%), Grand Haven (83%), and Spring Lake
(74%). Muskegon County has similarly lost 60% of its
wetlands, with the greatest losses in North Muskegon
(90%) and City of Muskegon (72%) (Fizzle et al. 2015).
Few of the historic Wild Rice beds remain within the
corridor (Figure 3.). The remaining wetlands within the
GRCC are therefore of high conservation value.

Surveys indicate that the lower Grand River has
degraded habitat (Wilhelm et al. 2005) and
macroinvertebrate communities (Wessell et al. 2008,
Rippke 2011) when compared to other large rivers in
Michigan (EGLE 2016). The Grand River also typically
contributes some of the largest nutrient loads to Lake
Michigan (Robertson 1997, LGROW 2011) and acts as a
master discharge area for the Grand River Watershed
(IWR and DCEE 2013, LGROW 2011). The majority of the
Grand River watershed contains agricultural land use
and the main stem of the river receives treated
wastewater from several urban areas (Robertson 1997;
Luscz et al. 2015). Development in the lower Grand River
watershed also typically takes place in areas with
historically permeable surfaces; the increased
impermeability of these urbanized areas results in high
amounts of precipitation runoff and erosion throughout
the watershed (LGROW 2011). The most frequently
noted impacts in the lower Grand River watershed were
sedimentation, erosion, and lack of substrate and habitat
diversity (EGLE 2016).

As is often the case, birds in the GRCC provide an
identifiable barometer to healthy ecosystems and
waterways. Not as easily identifiable given their
secretive nature, breeding marsh birds have suffered a
rapid decline across the Midwest in association with a
loss of quality hemi-marsh habitat. Hemi-marsh is a type
of wetland habitat, which maintains a patchy mixture of
open water and emergent vegetation, such as cattail or
bulrush. Wetland restoration, particularly hemi-marsh
restoration, needs to occur on the landscape level in the
GRCC, as both wetland quality and function are strongly
influenced by hydrologic dynamics at a broader scale.
Increasing habitat connectivity across scales is also
extremely important to sustain biodiversity, ecological
integrity, and climate resiliency of an area (Newmark
1995, Saunders et al. 1991, Buechner 1989). The GRCC
riverine and watershed landscape includes public and
private lands, farmlands, and tribal lands, and crosses
jurisdictional boundaries. Landscape-scale conservation
is the holistic approach to land management that works
across these boundaries, lending itself to better increase
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FIGURE 1. GRAND RIVER COASTAL CORRIDOR BOUNDARY.
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Stakeholders identified by Audubon Great Lakes and
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corridor were interviewed about the ecological
strengths and weaknesses of their properties,
management needs, and community partnerships and
programming needs (Appendix A).
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FIGURE 2. GRAND RIVER COASTAL CORRIDOR CORE AREA.
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Conventional restoration efforts focus on individual
sites. While this is a valuable and necessary measure, it is
essential that the corridor’'s marshes are identified by
stakeholders within the region on a landscape-scale as a
broad and interconnected ecosystem—the Grand River
Coastal Corridor—in order to sustain the water, wildlife,
and communities that connect each site in this
hydrologic system. Bringing a diverse set of
stakeholders together across conservation
organizations, public agencies, and private landowners
is critical to effective conservation implementation at
the landscape-level (Keeley et al. 2018). Landscape-level
coordinated water management, outreach and
engagement, cooperative weed management, and
collaborative fundraising will help build efficiencies,
facilitate comparative advantages of partners, and
accomplish large-scale restoration and stewardship
goals at the GRCC's most important natural areas. Broad
and diverse partnerships, alongside years of dedicated
effort, will be needed to return high quality functioning
wetland ecosystems to the region.
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EcologicaSignificance

The Grand River Coastal Corridor (GRCC) falls within an
ecological transition zone (or ecotone) between
northern and southern hardwood forests, which helps
support high levels of biodiversity compared to other
parts of the state. Incredibly, 90% of Michigan’s natural
communities are considered to be at least rare or
uncommon in Michigan, and 64% are considered to be at
least very rare or local throughout their range (Paskus et
al. 2008, Albert et al. 2008). However, over thirty
ecosystem types exist within Ottawa County alone, due
to its position within an ecotone, including sensitive
dunal and coastal plain marsh habitats (Albert et al.
2008, Martinus 2020). Michigan’s non-forested
wetlands, like the coastal plain marsh and Great Lakes
marsh within the corridor, have the highest number of
elemental occurrences (EQOs, or species and natural
communities), at 598, which represents approximately
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FIGURE 3. HISTORICAL AND CURRENT OCURRENCES OF WILD RICE (ZIZANIA AQUATICA AQUATICA).
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44% of all natural community EOs in Michigan (Paskus et
al. 2008). Areas with high EOs have been ranked across
the state and several high-quality natural communities
were identified within Ottawa County, Muskegon
County, and the GRCC (Figure 4, Paskus et al. 2008,
Cohen & Slaughter 2015).

In instances where high-ranking natural communities
had a high number of occurrences within a single sub-
section of the state (i.e. several Great Lakes Marsh within
the GRCC), the natural communities were compared
against one another using the following characteristics:
1) condition/quality (community intactness, structure,
human disturbance, invasive species, indicator or rare
species), 2) size (sites of small size are more vulnerable
to successional changes, invasive species, and “island”
effects, while larger sizes are more likely to support
higher-level ecosystem function ands and are less
vulnerable), and 3) landscape context (identifying
landscape buffer conditions and overall landscape
condition). The GRCC contains several of these high
quality natural communities, which represent the best,
most viable occurrences of these natural community
types in the state. These high quality areas are
important for conservation because they provide the
environment necessary for plants and animals to persist
over the long-term, through changing environmental
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conditions, and act as a benchmark for restoration and
management projects (Paskus et al. 2008). The top
three subsections in the state with the best terrestrial
ecological communities include the Southern Lake
Michigan Lake Plain, of which the GRCC falls within
(Paskus et al. 2008).

Additionally, twelve out of fifteen natural areas within
the GRCC have been identified as areas with very high
or high levels of biodiversity based on their Floristic
Quality Assessment (FQA) scores and The Nature
Conservancy’s Recognized Biodiversity Value analysis
(Anderson et al. 2018). The FQA scores are an indication
of the native vegetation present within an area
(Martinus 2020; Wilhelm & Rerich 2017; Herman et al.
2017). Please note that while FQA’s provide land
managers with information on what native species are
present in a given area, they do not measure the
abundance of the native species present, nor the
abundance of non-native species or other ecologically
degrading environmental characteristics that could be
present. Within this report we utilized FQA scores as an
indicator of biodiversity, rather than a measure of the
ecological integrity, or quality, of a given habitat. The
on-the-ground work needed will vary drastically site-by-
site due to local conditions as some sites are more
degraded than others.

(o)
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Migratory Birds

These biodiverse and high quality natural areas help
support hundreds of migratory bird species each vyear.
Avian biodiversity across the state of Michigan is
relatively high as it lies at the intersection of two
migratory flyways, or superhighways, the Atlantic and
Mississippi Flyways. This brings over 400 migratory bird
species through the state each year, and over 300
species through the GRCC alone (eBird, 2020; Francke
et al. 2020). Michigan coastal areas have been
recognized as important migratory bird stopover sites
where birds congregate to rest and refuel as they
journey to and from their wintering grounds (Diehl et al.
2003, Ewert et al. 2005). Radar data shows that the
southern Lake Michigan shoreline and near shore areas
within Ottawa County in particular, are important
migratory hot spots especially during Spring migration
(Figures 5 and 6, Schools et al. 2012). The importance
of the shoreline at the dawn descent is also evident
during Fall migration (Figures 7 and 8).

Due to its significance for migratory waterbirds in
particular, the Lake Michigan shoreline is a globally
recognized Important Bird Area. Globally recognized
Important Bird Areas support migratory bird
conservation in one of the following ways: 1) holding
significant numbers of a globally threatened species, 2)

supporting a significant population of at least two
range-restricted species, 3) holding a significant group
of species that are confined to one biome, or 4) holding
congregations of greater than 1% of the global
population of one or more species on a regular basis.
The nearshore waters of Lake Michigan support a
globally significant congregation of migratory
waterbirds, including the Long-tailed Duck and White-
winged Scoter in the tens of thousands each year and is
critical to their long-term conservation.

The U.S. Fish and Wildlife Service Upper Mississippi River
Valley Great Lakes Joint Venture has created Landbird,
Waterbird, Waterfowl, and Shorebird Habitat
Conservation Strategies for the region. Focal species
were identified within each conservation strategy as
management indicator species, selected based on their
conservation status, and management umbrella species,
which will benefit a suite of ecologically similar species
(Souilliere et al. 2017, 2018, 2020; Potter et al. 2007).
85% of all identified focal species for the region have
been observed within the GRCC according to eBird
detections, which suggests this area is important for
dozens of conservation focal species at various stages of
their life cycle (Appendix B). See the online Dashboard
to explore eBird data by selecting a focal bird species in
the drop down menu and optional date ranges to see
where and when different focal species have been
observed throughout the corridor over time. Please note
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that the eBird data reflects the number of detections for
each species, but not their relative abundance. The
GRCC is well-positioned as an area of high conservation
value for focal migratory landbirds, waterbirds,
shorebirds and waterfowl alike, across seasons.

Secretive Marsh Birds

A wetland-reliant guild of migratory birds, secretive
marsh birds, act as excellent indicators of freshwater
wetland quality. Several species are in steep decline
across the Laurentian Great Lakes region, with some
declines exceeding 60% since the 1990’s (Grand et al.
2020). Marsh bird population trends and abundance
estimates are limited within the GRCC. Unfortunately,
very few Great Lakes Marsh Monitoring Program survey
routes are active within the GRCC, and most are
concentrated in Muskegon Lake and Muskegon State
Game Area. Similarly, none of Michigan Natural Features
Inventory statewide marsh bird monitoring routes fall
within the GRCC.

In an effort to fill this knowledge gap and obtain baseline
data within the GRCC, a partnership between Audubon
Great Lakes and Ottawa County Parks and Recreation,
organized a volunteer marsh bird survey effort at
several high-quality sites including Bruce Bayou, Harbor
Island, Ottawa Sands, Stearns Creek and Sag Bay.
Surveys were conducted in 2019 and cancelled in 2020
due to COVID-19, but are expected to resume in 2021.
While a longer-term dataset is needed to accurately
measure population abundance within the GRCC, 2019
results showed a majority of primary and secondary
focal species were observed within the GRCC (Figure
9). Of the five sites surveyed, the Sag Bay, Bruce Bayou
and Harbor Island were the most species rich, while
Ottawa Sands and Stearns Creek had the lowest
richness (Figure 10).

Broad-scale datasets like the North American Breeding
Bird Survey and Michigan Breeding Bird Atlas (MBBA)
do not adequately sample emergent wetlands (Conway,
201M), but they can be useful for suggesting general
trends and patterns (Monfils et al. 2003, Kleen et al.
2004). The MBBA | and Il indicate losses of focal
secretive marsh birds across the state, with decreased
detections within Ottawa County and Muskegon County
for the following priority species: American Bittern,
Black Tern, King Rail, Common Gallinule, American Coot,
Black-crowned Night Heron, Blue-winged Teal, Marsh
Wren, and Yellow-headed Blackbird (Putnam 2011;
Sanders 2011; Getty 2011; Grady 2011). Several focal
species have maintained or increased their number of
detections within Ottawa and Muskegon Counties
between MBBA | and Il, including Least Bittern, Pied-
billed Grebe, Sora, Virginia Rail and Swamp Sparrow
(Brenneman 2011; Putnam 2011; Powless 2011; eBird
2020). Since the MBBA I, there has been an increase in
Common Gallinule observations throughout the GRCC
as well (Sanders 2011; Francke et al. 2020). This is likely
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FIGURE 5. NUMBER OF YEARS (0-6) A POINT WAS A STATISTICALLY SIGNIFICANT HOTSPOT FOR SPRING
MIGRATION AT PEAK MIGRATION TIME.
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FIGURE 6. NUMBER OF YEARS (0-6) A POINT WAS A STATISTICALLY SIGNIFICANT HOTSPOT FOR SPRING
MIGRATION AT PEAK MIGRATION TIME.
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FIGURE 7. NUMBER OF YEARS (0-6) A POINT WAS A STATISTICALLY SIGNIFICANT HOTSPOT FOR FALL
MIGRATION AT PEAK MIGRATION TIME.
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FIGURE 8. NUMBER OF YEARS (0-6) A POINT WAS A STATISTICALLY SIGNIFICANT HOTSPOT FOR FALL

MIGRATION AT SUNRISE.
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GRAND RIVER COASTAL CORRIDOR

due to higher water levels being experienced across the
region and could similarly benefit other deep water
obligates like the Pied-billed Grebe, Least Bittern,
Yellow-headed Blackbird, and Marsh Wren while
negatively impacting shallow water breeders to leave
the corridor (i.e. Sedge Wren, King Rail, Swamp
Sparrow).

Audubon recently conducted an analysis to prioritize
coastal wetlands for marsh bird conservation in the
Great Lakes by modeling the occurrence of 14 focal
marsh bird species against several habitat variables
(Grand et al. 2020). This spatial prioritization identified
coastal wetlands that can optimize biodiversity while
being mutually beneficial to both wetland-reliant wildlife
and human well-being. This analysis also identifies

priority areas for future protection and restoration
efforts where they could have the greatest impact. See
the Dashboard, which visualizes the revised analysis
outlining the top 20% of wetlands throughout the GRCC.
This includes a gap analysis, which categorizes wetlands
that are unprotected (pale grey), with no known
mandate for protection (dark grey), and protected (blue
outline), but with natural disturbance suppressed. The
wetlands to the east of Muskegon Lake are composed
almost entirely of top 20% wetlands important for marsh
bird conservation (Figure 11). Additionally, a majority of
the GRCC core area surrounding Grand Haven falls
within the top 20% of wetlands for marsh bird
conservation, making the core area a particularly vital
important corridor for marsh birds (Figure 12).

FIGURE 9. GREAT LAKES MARSH BIRD SURVEY DETECTIONS BY SITE VISIT, 2019. BLUE INDICATES THE FIRST
SITE VISIT (MAY 1- MAY 14), RED INDICATES THE SECOND SITE VISIT (MAY 15 - MAY 31), AND PURPLE

INDICATES THE THIRD SITE VISIT (JUNE 1 - JUNE 15).

Great Lakes Marshbird Survey Detections by Visit, 2019 - Ottawa

County, Mi
 s—
Common Sora Marsh Wren Swamp Blue-winged Virginia Rail Pied-billed Least Bittern Black-crowned
Gallinule Sparrow Grebe Night-Heron

Other wildlife, like mammals, reptiles, amphibians and
invertebrates are reliant on Great Lakes coastal wetlands
for feeding, resting, breeding and rearing their young.
Over half of our Great Lakes fish species are known to
inhabit coastal wetlands for at least part of their life
cycle. The Lake Michigan Committee, which represents
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fishery management agencies of Lake Michigan, recently
outlined their top five environmental impediments and
recommended action priorities in order to support fish
communities within Lake Michigan over the next 5 years.
Coastal wetland reconnection and restoration, softening
of the shoreline, and increasing submerged aquatic
vegetation were identified priorities, as these
conservation actions will provide spawning and nursing

@3
@2
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habitats for multiple species of concern, including Lake
Sturgeon, Lake Whitefish, Yellow Perch, Esocids and
Centrarchids. The southern basin nearshore of Lake
Michigan, which includes the coastal portion of the
GRCC, was identified as a focal area for coastal wetland
conservation. Additionally, in-stream habitat restoration
was identified as a priority, which is critical for providing
reproductive habitat for multiple species of common
concern, particularly Lake Sturgeon and Salmonines. The
specific focal area for in-stream habitat restoration is the
Grand River, below the Sixth Street Dam, where the
GRCC lies.

MI Department of Natural Resources and Department of
Environment, Great Lakes & Energy have also identified

the Grand River Coastal Corridor as extremely important
for Lake Sturgeon, which are state threatened. The
population of Sturgeon within the river is small (<200)
and declining. Populations of this size are most at risk of
dropping below the minimum viable population level
and are of highest risk of conservation need (Hay-
Chmielewski & Wehan 1997, Hayes & Caroffino 2012).
The Grand River has also been identified as a high
suitability location for Lake Sturgeon. Improving water
quality, riparian habitats, and restoring connectivity
could benefit Lake Sturgeon within the GRCC and Lake
Michigan (Hay-Chmielewski & Wehan 1997, Hayes &
Caroffino 2012).

FIGURE 10. SPECIES RICHNESS AND RAW COUNTS BY SITE - OTTAWA COUNTY, Ml - 2019.

Species Richness and Raw Counts - Ottawa County, Ml - 2019

; ; Species
Site Commen Sora Swamp Sparrow Blue-winged Virginia Rail Marsh Wren Least Bittern Pled-billed Black-crowned American Total Richness
Gallinule Teal Grebe Night-Heron Bittern
{max:10)
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Ottawa
Sands 2 2 4 2
Stearns
Creek 3 1 4 2

The Nature Conservancy’s recent work mapping climate
resilient lands, connectivity and climate flow, and
biodiversity values across the eastern U.S. also
highlights the GRCC as an area that is of high relative
biodiversity value with lands that are above average for
climate resiliency (Anderson et al. 2018). The most
resilient lands within the GRCC include much of the Lake
Michigan shoreline, North Ottawa Dunes, Ottawa Sands,
Mulligan’s Hollow, Grand Haven State Game Area, and
Connor Bayou. To the north, Hoffmaster State Park,
Lake Harbor Park, Muskegon State Park, and the
wetlands within and adjacent to Muskegon State Game
Area are highly resilient. Many climate resilient sites are
adjacent to Audubon’s top 20% of wetlands for marsh
bird conservation (Table 1), with developed areas
directly surrounding much of the top 20% of wetlands.
Visit the Dashboard to view the Nature Conservancy
Climate Resiliency data layer overlaid with the top 20%
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wetland analysis. Conserving the unprotected wetlands
within the core area and expanding buffer zones to
nearby urban areas could increase the climate resiliency
of these communities.

The climate resilient sites within the GRCC have varying
degrees of connectivity and climate flow, which refers to
the gradual movement of populations in response to
changes in the climate. Over time, climate flow results in
range shifts and the formation of new natural
communities. Connectivity and climate flow are
separated into four different categories: diffuse flow,
concentrated flow, constrained flow, and blocked or low
flow. Diffuse Flow areas are extremely intact natural
areas that consequently facilitate high levels of
dispersed flow that spreads out to follow many different
and alternative pathways. These areas are extremely
important to conserve in order to keep them intact and
prevent the flow from becoming concentrated
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(Anderson et al. 2018). Concentrated flow areas occur
where large quantities of flow are concentrated through
a narrow area. Because of their importance in
maintaining flow across a larger network, these pinch
points are excellent candidates for land conservation.

The GRCC is home to both diffuse and concentrated
flow areas with minimal flow connectivity between
natural areas (Table 1).

FIGURE 11. COASTAL WETLANDS SPATIAL PRIORITIZATION WITHIN THE GRAND RIVER COASTAL CORRIDOR

MUSKEGON AREA.

2 Miles

Top 20% Wetlands

Protection Status of top
20% wetland habitat in the
Muskegon, Ml area

In a time where humans have altered over 75% of our
global landscapes, urban areas have more than doubled,
natural areas are declining globally at unprecedented
rates and species extinctions are accelerating, it is
imperative that remaining habitats are conserved and
degraded habitats are restored for the benefit of both
wildlife and people. Conservation and restoration should
be prioritized in areas of high conservation value where
conservation work could have the greatest impact. High
Conservation Values are measured by an area’s species
diversity, landscape-level ecosystems and mosaics,
ecosystems and habitats of conservation concern,
ecosystem services, community needs, and cultural
values (Brown et al. 2013). The Grand River Coastal
Corridor is an area of high conservation value as it fits all
of these criteria on a state, regional, and global level. The
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GRCC is home to some of the highest quality natural
communities in the state and supports high levels of
biodiversity, including species of conservation concern.
The GRCC is also part of a globally recognized Important
Bird Area and is home to 1,475 acres of wetlands that
have been identified as critical for marsh bird
conservation in the Great Lakes Region. The corridor
supports great numbers of migratory birds each spring
and fall, who have seen great breeding population losses
since 1970, across all guilds. The corridor also provides
ecosystem services to communities in the form of
stormwater and carbon storage, water filtration, and
more. Additionally the GRCC holds cultural value for the
Gun Lake Tribe for Wild Rice management and fishing.
While the corridor is fragmented, there are opportunities
to decrease that fragmentation through a landscape-
scale conservation approach.
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FIGURE 12. COASTAL WETLANDS SPATIAL PRIORITIZATION WITHIN THE GRAND RIVER COASTAL CORRIDOR

CORE AREA.
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Ecological Threats

The GRCC suffers from many of the same threats that
negatively impact the coasts in the Great Lakes region.
Habitat loss and degradation combined with the
impacts of climate change are driving the majority of
biodiversity loss in the region. In the GRCC stakeholders
identified several high priority invasive species which
are degrading habitat and limiting wildlife conservation
efforts. Top species of concern include:

Amur Honeysuckle

Autumn Olive

European (Smooth) Frogbit
Garlic Mustard

Hemlock Woolly Adelgid
Japanese Barberry

Narrowleaf and Hybridized Cattail
Phragmites Australis

Purple Loosestrife

Spotted Knapweed
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While most stakeholders highlighted invasive species as
a top threat, some also believe the coordinated efforts
of the Cooperative Invasive Species Management Area
(CISMA) and partnership Ottawa County Parks have
formed are adequately addressing the threat. CISMA
leaders urged that there is still much work to be done
however. Continued efforts to prevent the spread of
new invasive species and identify invasions early are the
most efficient in curbing this threat. See the Dashboard
and use the drop-down menu in the top right hand
corner to view the locations of observed priority
invasive plants identified by stakeholders that were
submitted to the Midwest Invasive Species Information
Network (MISIN 2020). Select a date range to view
invasive species presence within the corridor over time.

Forest understory plant species and native forbes have
also struggled to thrive in some parts of the corridor due
to large local deer populations. Several stakeholders
mentioned deer as a limiting factor in getting native
plant species established in forest understories,
shrublands, and even wetlands as deer have decimated
young plants.
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TABLE 1. FLORISTIC QUALITY ASSESSMENT (FQA), CLIMATE RESILIENCY STATUS, AND CONNECTIVITY AND
CLIMATE FLOW STATUS OF PROPERTIES WITHIN THE GRAND RIVER COASTAL CORRIDOR. SITES THAT FALL
WITHIN THE CORE AREA ARE IN GREEN.

Property Landowner | Biodiversity | Climate Resiliency Connectivity and | Within or
Name ranking Status Climate Flow adjacent to top
(based on Status 20% wetlands
FQA scores
Hoffmaster MI DNR High Resilient, Recognized Concentrated Flow| Adjacent
State Park Biodiversity
North Ottawa | Ottawa Very high | Resilient, Recognized Limited Adjacent
Dunes County Parks Biodiversity Concentrated Flow,
Ottawa Sands | Ottawa Very high | Resilient, Recognized No Flow Adjacent and
County Parks Biodiversity within
Kitchel Dunes | City of Very high | Resilient, Recognized Limited Adjacent
Preserve Ferrysburg Biodiversity Concentrated Flow
(offshore only)
North Beach | Ottawa Moderate Resilient, Recognized Concentrated Flow| Adjacent
Park County Parks Biodiversity (offshore only)
Stearns Creek | Ottawa Unknown Resilient, Recognized| Concentrated Flow| Adjacent and
Park County Parks Biodiversity within
Palomita Land Very high Resilient, Recognized| Limited Adjacent
Preserve Conservancy Biodiversity Concentated Flow
of WE Ml
Rosy Mound | Ottawa Very high Resilient, Recognized No Flow Adjacent
Natural Area | County Parks Biodiversity
Hofma Park Grand Haven| Very high Resilient, Recognized| Limited Diffuse Adjacent
Twp. Biodiversity Flow
Connor Bayou | Ottawa High Resilient, Recognized Concentrated Adjacent
Cournty Parks Biodiversity Flow, Diffuse Flow
Black Lake Spring Lake | Moderate Resilient, Recognized No Flow Adjacent
parcel Township Biodiversity
Hiawatha Ottawa Very high Resilient, Recogred | Diffuse Flow Adjacent
Forest County Parks Biodiversity
Port Sheldon | Ottawa Very high Resilient Diffuse Flow, Adjacent
Natural Area | County Parks Concentrated Flow
Hemlock Ottawa High Resilient, Recognized No Flow Adjacent
Crossing County Parks Biodiversity
Lakeshore Bk | Spring Lake | Moderate Not Resilient, No No Flow Adjacent
Golf Course Township Recognized
Biodiversity
Muskegon MI DNR Very high | Resilient, Recognized Concentrated Flow| Adjacent
State Park Biodiversity

Further habitat loss and fragmentation from

development is also a strong concern for stakeholders.

With Ottawa County’s growing population and demands
for more single-family homes, it is important to conserve
and manage the remaining wetlands within the GRCC in

coastal landscape in which vegetation and topography

(i.e. dunes) create natural forms of protection. The
existing landscapes surrounding coastal habitats that
are adjacent to urban areas are typically very different.
Building resilience involves protecting or restoring

a way that supports the continued presence of these
secretive marsh birds while creating transition zones
that can provide coastal protection for upland homes
and agricultural resources. Figure 13 imagines an ideal
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existing natural habitats that provide protective value,
as well as using management to improve the integrity
and resilience of remaining natural habitats. With new
efforts across the globe and within the United States to
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FIGURE 13. NATURAL BARRIERS SUCH AS BEACHES, DUNE VEGETATION, WETLANDS, COASTAL FORESTS, AND
VEGETATED STREAM BUFFERS PROTECT RESIDENTIAL AREAS, URBAN AREAS, AND AGRICULTURAL AREAS

FROM FLOODING, EROSION, AND INUNDATION.

Protective natural resources

Diagram courtesy of the Integration and Application Network, University of Maryland Center for Environmental Science. Source: Boesch, D.F. (editor) 2008. Comprehensive Strategy for
Reducing Maryland’s Vulnerability to Climate Change Phase I: Sea-level rise and coastal storms. Report of the Scientific and Technical Working Group of the Maryland Commission on
Climate Change. University of Maryland Center for Environmental Science, Cambridge, Maryland. This report is a component of the Plan of Action pf the Maryland Commission on
Climate Change, submitted to the Governor and General Assembly pursuant to Executive Order 01.10.2007.07.

set goals and track progress toward protected area
acres (Convention on Biological Diversity 2020), it is an
opportune time for landowners and conservation
partners of the GRCC to set specific land protection
targets. Currently only 31% of the priority wetlands in the
GRCC are protected, providing an immediate
opportunity to increase legal protection of critical
wetland areas.

Climate Change

Climate change is not being adequately addressed in the
GRCC from a mitigation or adaptation perspective.
While several stakeholders have established Resiliency
Plans (i.e. City of Grand Haven, Grand Haven Charter
Township), a number of them noted that due to recent
high water levels, management and mitigation have
primarily been reactionary. Due to current mitigation
needs and costs, resiliency plan implementation has
slowed when it is perhaps needed most. Climate change
is rapidly advancing the global loss of biodiversity, and a
recent report suggests that the impacts will be
widespread in the Great Lakes region (Wuebbles et al.
2019). These disturbances will include warmer
temperatures, heavy precipitation and flooding, more
extreme weather events (i.e. heat waves and storms),
spread of invasive species, and impacts to water quality
(Wuebbles et al. 2019). Audubon’s 2019 report found
that 64% of bird species (389 of 604) across breeding
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and non-breeding seasons in North America were
moderately or highly vulnerable to climate change
(Bateman et al. 2020). In Michigan, 55 species are highly
vulnerable to climate change due to significant shifts in
climatic suitability. This includes several species already
in significant conservation concern such as:

Yellow Rail

Piping Plover
Bobolink
Henslow’s Sparrow
Cerulean Warbler
T Wood Thrush
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Audubon’s report also showed that if we are able to limit
global warming scenarios to 1.5° C increases, then the
number of highly vulnerable bird species in Michigan
lowers from 55 to 6. The GRCC is in an ecological
transition zone (ecotone) and therefore climatic shift
could have a more dramatic impact on species loss
(Allen & Breshears 1998).

Climate change impacts in coastal regions of the Great
Lakes include the current rapid fluctuations of lake levels
along with a great uncertainty of future average levels
and rate of change. These are magnified by intensified
storms and urban development in coastal areas where
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aging infrastructure is threatened. Both high water
levels and increased storm events are contributing to
water quality issues as erosion and nutrient and
contamination runoff increase. In fact, Chloride and
Nitrate contamination of groundwater is increasing
throughout Ottawa County and many of these hotspots
exceed the drinking water standards by 2-5 times (IWR
and DCEE 2013). While several studies have suggested
that individual wetlands have the potential to improve
water quality (Cheng 2000, Thorslund et al. 2017,
Fennessy & Craft 2011), this is usually limited by a spatial
disconnect between high-density wetland areas and
Nitrate hot spots. Increasing landscape-scale wetland
areas by just 10% can help remove twice as much Nitrate
in affected watersheds (Cheng et al. 2020).
Conservation and restoration of wetlands within the
GRCC could improve water quality while increasing

and
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