Key Site 71: Southeast Lake Michigan, Michigan and Indiana

Location: 42°52'43"N, 86°34'27"W
Size: 7337 km?

Description: Lake Michigan is one of the
Laurentian Great Lakes and the only Great Lake
located entirely within the United States, bounded
by the states of Illinois, Indiana, Michigan, and
Wisconsin. The southeastern portion of Lake
Michigan that constitutes this key site extends
south along the shoreline from Big Sable Point
Lighthouse (15 km north-northwest of Ludington,
Michigan) to Michigan City, Indiana, and extends 25
km offshore. Major shipping ports within this key
site include Ludington, Muskegon, Grand Haven,
Holland, and St. Joseph-Benton Harbor, Michigan.
Smaller ports include Pentwater, Whitehall, Port
Sheldon, Saugatuck, South Haven, and New Buffalo,
Michigan, and Michigan City, Indiana. For more
detailed information about waterfowl in the Great
Lakes region and the benthic community, limnology,
and geomorphology of Lake Michigan, see Prince
etal. (1992), National Oceanic and Atmospheric
Administration (2006), Nalepa et al. (2009),
Madenjian et al. (2015), Yurista et al. (2015), and
Rowe et al. (2017).

Precision and Correction of Abundance
Estimates Presented: Abundance estimates are
based on the peak number of all species of sea ducks
observed during aerial surveys of waterbirds con-
ducted during fall through spring (i.e., September-
May) 2009-2014 (Kenow et al. 2020). Observed
counts were adjusted by species-specific or species
group detection rates estimated for aerial fixed-wing
surveys by Hodges et al. (2008) for coastal surveys in
Alaska. Observed and visibility-adjusted abundance
estimates, as well as distribution maps by month, are
included in Appendix 1.

Biological Value: This site is important specifically
for Long-tailed Ducks (Clangula hyemalis), but other
sea ducks, such as Common Goldeneye (Bucephala
clangula), Bufflehead (Bucephala albeola), Common
Merganser (Mergus merganser), Red-breasted
Merganser (Mergus serrator), Black Scoter (Melanitta
americana), White-winged Scoter (Melanitta
deglandi), and Surf Scoter (Melanitta perspicillata)
migrate through and winter here in smaller numbers.
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High use of this area was documented among
radiomarked Long-tailed Ducks during November
through February (Fara 2018). These ducks exhib-
ited diel movements, using shallower water closer to
shore during the day and deeper water farther from
shore at night.

Aerial survey data (Kenow et al. 2021) indicate that
Long-tailed Ducks were the most abundant spe-
cies wintering within this site, with total numbers
estimated at 240,000 birds (December-February,
2010-2014) when corrected for visibility (Hodges
etal. 2008). Lesser numbers of wintering sea ducks
included Common Goldeneye (~16,000 est. birds),
Common Merganser (~6000 est. birds), White-
winged Scoter (~800 est. birds), and Red-breasted
Merganser (~550 est. birds). Common Mergansers
and White-winged Scoters represented approxi-
mately 71% and 31% of total mergansers and scoters
tallied, respectively (most scoters were identified to
genus). Buffleheads were infrequently encountered
during surveys throughout any season. The total
winter density estimate for surveys in this key site
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was 107.2 sea ducks/km?, with individual survey
density estimates ranging from 5.2 (December 8,
2011) to 566.0 (February 3, 2014) sea ducks/km? when
adjusted for visibility (Hodges et al. 2008).

Aerial survey data (Kenow et al. 2020) indicate that
Long-tailed Ducks were the most abundant species
during spring and fall migration within this site,

with total numbers estimated at slightly over 50,000
birds for each season (March-May, 2010-2014 and
September-November, 2010-2013, respectively) when
corrected for visibility (Hodges et al. 2008). Other
sea duck species tended to be more abundant during
spring migration than during the fall passage; how-
ever, overall numbers of each species within these
seasons are generally considered low. Common
Merganser (~1490 est. birds) was the only other spe-
cies to exceed 1000 birds in total for either season.
Fall and spring density estimates for all sea ducks
when combined and adjusted for visibility (Hodges et
al. 2008) was 26.2 sea ducks/km? in both seasons.

Few sea ducks were present at this site during
September and October, and the small concentra-
tions present were typically north of Grand Haven,
Michigan. Sea duck concentrations started to

build in November, with the largest concentrations
occurring north of Grand Haven, Michigan, with
smaller concentrations farther south. By December,
large concentrations could be found as far south as
Saugatuck, Michigan, whereas in January larger con-
centrations could be found as far south as St. Joseph-
Benton Harbor, Michigan. Large concentrations

of sea ducks were observed throughout this site in
February. During March and April, the largest con-
centrations of sea ducks tended to be south of Grand
Haven, Michigan, with smaller concentrations to the
north. Only small concentrations of sea ducks were
tallied at this site in May.

Sensitivities: Waterfowl and other waterbirds are
sensitive to human disturbance, mostly small vessel
and/or shipping traffic during migration and the
wintering period on the Great Lakes (Prince et al.
1992). By-catch from commercial fishing opera-
tions is of concern, as Ellarson (1956) estimated that
by-catch of Long-tailed Ducks in large mesh gill nets
could reach 100,000 individuals (see also Baldassare
2014). Commercial fishing operations have declined
dramatically over the last 50 years in Michigan
(Michigan Department of Natural Resources 2019),

but commercial and tribal fishing operations still
occur north of Grand Haven, Michigan (Michigan
Department of Technology, Management and
Budget 2013). Although entrapment methods have
for the most part changed from gill nets to trap nets,
there is still concern about by-catch of Common
Loons (Gavia immer; Johnson et al. 2004) and per-
haps other waterbirds, including sea ducks.

Food resource availability and aquatic functions

in Lake Michigan appear to be changing due to
invasive and introduced species (Nalepa et al. 2009)
and shifts in the energy balance have had a nega-
tive impact on the health of predatory fish species
(Pothoven et al. 2001, Madenjian et al. 2006, Nalepa
et al. 2009, Mandenjian et al. 2015) and perhaps
waterfowl. Food resource availability and quality
could also be influenced by contamination from
industrial activities, urban development, and agri-
cultural practices that occur near the lakeshore

or within the Lake Michigan watershed (U.S.
Environmental Protection Agency 2008).

Type E botulism (Clostridium botulinum) outbreaks
occur periodically in Lake Michigan and have been
associated with the mortality of more than 100,000
birds throughout the Great Lakes since the 1960s,
including sea ducks (Chipault et al. 2015). Outbreaks
of type-E avian botulism have been a common occur-
rence in northern Lake Michigan since the early
2000s (Lafrancois et al. 2011, Chipault et al. 2015).

Lake Michigan has been identified as a suitable loca-
tion, with above adequate wind resources, for near-
shore and offshore wind energy development (Beiter
etal. 2017) and although no offshore wind energy sites
have been developed, there is a potential for negative
effects to sea ducks and other birds through displace-
ment and/or direct mortality (Arnett et al. 2007).

Extensive ice cover during severe winters can have a
strong effect on the presence, survival, distribution,
and movements of sea ducks and waterbirds that
winter on Lake Michigan (Ellarson 1956, Prince et
al. 1992). The southeast Lake Michigan area of Lake
Michigan, representing this key site, experiences
arange of ice coverages from limited ice coverage
during mild winters to completely frozen during
severe winters (U.S. Department of Commerce 2020).

Potential Conflicts: Disturbance associated with
small vessel and shipping traffic, potential for
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nearshore and offshore wind energy development,
and effects from commercial fishing operations
remain potential conflicts at this site.

Status: This key site encompasses a major portion
of the Lake Michigan Long-tailed Duck Important
Bird Area (IBA), a global priority, that extends along
the eastern shore of Lake Michigan from Empire

to South Haven, Michigan (Audubon 2017a). State
priority IBAs along the Michigan shoreline adja-
cent to this key site include Lake Macatawa near
Holland (Audubon 2017b), and Warren Dunes State
Park south of St. Joseph (Audubon 2017c). The open
waters of Lake Michigan and connecting water-
bodies are managed by the states of Indiana and
Michigan for this key site, but oversight is provided
by the United States government to regulate navi-
gation, interstate commerce, access, pollution, and
water quality and use. Due to their sovereignty from
federal and state governments, tribal nations also
provide input on the management and utilization

of Lake Michigan resources, including governance
provided through the Chippewa Ottawa Resource
Authority and the Great Lakes Indian Fish and
Wildlife Commission (Hall and Houston 2014).
Uplands surrounding this key site are managed by

a variety of parties including state, county, city, and
private land owners.

Literature Cited

Arnett, E. B., D. B. Inkley, D. H. Johnson, R. P.
Larkin, S. Manes, A. M. Manville, R. Mason, M.
Morrison, M. D. Strickland, and R. Thresher.
2007. Impacts of wind energy facilities on wild-
life and wildlife habitat. Technical Report 07-2,
the Wildlife Society, Bethesda, Maryland.

Audubon. 2017a. National Audubon Society.
Important Bird Areas: Lake Michigan
Long-tailed Duck IBA. https://www.
audubon.org/important-bird-areas/
lake-michigan-long-tailed-duck-iba.

Audubon. 2017b. National Audubon Society.
Important Bird Areas: Lake Macatawa. https://
www.audubon.org/important-bird-areas/
lake-macatawa.

Audubon. 2017c. National Audubon Society.
Important Bird Areas: Warren Dunes State Park.
https://www.audubon.org/important-bird-areas/
warren-dunes-state-park.

Baldassare, G. A. 2014. Ducks, geese and swans of
North America. Johns Hopkins University Press,
Baltimore, Maryland.

Beiter, P., W. Musial, L. Kilcher, M. Maness, and A.
Smith. 2017. An assessment of the economic
potential of offshore wind in the United States
from 2015 to 2030. NREL/TP-6A20-67675.
https://www.nrel.gov/docs/fyl170sti/67675.pdf.

Chipault, J. G., C. L. White, D. S. Blehert, S. K.
Jennings, and S. M. Strom. 2015. Avian bot-
ulism type E in waterbirds of Lake Michigan,
2010-2013. Journal of Great Lakes Research
41:659-664.

Ellarson, R. S. 1956. A study of the Oldsquaw Duck
on Lake Michigan. Ph.D. thesis, University of
Wisconsin, Madison. 231 pp.

Fara, L.]. 2018. Migration patterns, habitat use,
prey items, and hunter harvest of Long-tailed
Ducks (Clangula hyemalis) that overwinter on
Lake Michigan. MS thesis, Southern Illinois
University Carbondale, Carbondale, Illinois.

Hall, N. D., and B. Houston. 2014. Law and
Governance of the Great Lakes. DePaul Law
Review 63:723-7609.

Hodges, J. I, D. ]. Groves, and B. P. Conant. 2008.
Distribution and abundance of waterbirds
near shore in Southeast Alaska. Northwestern
Naturalist 89:85-96.

Johnson, J. E.,]J. L. Jonas, and J. W. Peck. 2004.
Management of commercial fisheries bycatch,
with emphasis on Lake Trout fisheries in the
upper Great Lakes. Michigan Department of
Natural Resources, Fisheries Research Report
2070, Lansing, Michigan.

Kenow, K. P, Fox, T. ]J., Houdek, S. C., Fara, L. ],
and Lubinski, B. 2021. Lake Michigan Sea Duck
Survey Data, 2009-2014: U.S. Geological Survey
data release, https://doi.org/10.5066/P9FGR77R .

Lafrancois, B. M., S. C. Riley, D. S. Blehert,and A. E.
Ballmann. 2011. Links between type E botulism
outbreaks, lake levels, and surface water tem-
perature in Lake Michigan, 1963-2008. Journal
of Great Lakes Research 37:86-91.

Madenjian, C. P, D. B. Bunnell, D. M. Warner, S.
A. Pothoven, G. L. Fahnenstiel, T. F. Nalepa, H.
A. Vanderploeg, I. Tsehaye, R. M. Claramunt,

Atlas of Sea Duck Key Habitat Sites in North America 235


https://www.audubon.org/important-bird-areas/lake-michigan-long-tailed-duck-iba
https://www.audubon.org/important-bird-areas/lake-michigan-long-tailed-duck-iba
https://www.audubon.org/important-bird-areas/lake-michigan-long-tailed-duck-iba
https://www.audubon.org/important-bird-areas/lake-macatawa
https://www.audubon.org/important-bird-areas/lake-macatawa
https://www.audubon.org/important-bird-areas/lake-macatawa
https://www.audubon.org/important-bird-areas/warren-dunes-state-park
https://www.audubon.org/important-bird-areas/warren-dunes-state-park
https://www.nrel.gov/docs/fy17osti/67675.pdf
https://doi.org/10.5066/P9FGR77R

and R. D. Clark Jr. 2015. Changes in the Lake
Michigan food web following dreissenid mussel
invasions: A synthesis. Journal of Great Lakes
Research 41:217-231.

Madenjian, C. P., S. A. Pothoven, J. M. Dettmers, and
J. D. Holuzko. 2006. Changes in seasonal energy
dynamics of alewife (Alosa pseudoharengus) in
Lake Michigan after invasion of dreissenid mus-
sels. Canadian Journal of Fisheries and Aquatic
Sciences 63:891-902.

Michigan Department of Natural Resources. 2019.
History of state-licensed Great Lakes com-
mercial fishing. https://www.michigan.gov/
dnr/0,4570,7-350-79136_79236_80538_80541-
424724--,00.html.

Michigan Department of Technology, Management
and Budget. 2013. Commercial fishing locations
map for Lake Michigan. https://www.michi-
gan.gov/documents/dnr/laketrout_lakemichi-
gan_102213_439225_7.pdf.

Nalepa, T. F., D. L. Fanslow, and G. A. Lang. 2009.
Transformation of the offshore benthic commu-
nity in Lake Michigan: Recent shift from native
amphipod Diporeia spp. to the invasive mussel

Dreissena rostriformis bugensis. Freshwater
Biology 54:466-479.

National Oceanic and Atmospheric Administration.
2006. Great Lakes Data Rescue Project—Lake
Michigan Bathymetry. https://www.ngdc.noaa.
gov/mgg/greatlakes/lakemich_cdrom/html/geo-
morph.htm.

Pothoven, S. A., T. F. Nalepa, P. J. Schneeberger,
and S. B. Brandt. 2001. Changes in diet and
body condition of lake whitefish in southern
Lake Michigan associated with changes in
benthos. North American Journal of Fisheries
Management 21:876-883.

Prince, H. H., P.I. Padding, and R. W. Knapton.
1992. Waterfowl use of the Laurentian Great

Lakes. Journal of Great Lakes Research
18:673-699.

Rowe, M. D., E. J. Anderson, H. A. Vanderploeg, S.
A. Pothoven, A. K. Elgin, J]. Wang, and F. Yousef.
2017. Influence of invasive quagga mussels, phos-
phorus loads, and climate on spatial and tempo-
ral patterns of productivity in Lake Michigan:

A biophysical modeling study. Limnology and
Oceanography 62:2629-2649.

U.S. Department of Commerce. 2020. NOAA Great
Lakes Environmental Research Laboratory.
https://www.glerl.noaa.gov/data/ice/#overview.

U.S. Environmental Protection Agency. 2008.
Lake Michigan lakewide management plan
(LaMP) 2008. https://www.epa.gov/greatlakes/
lake-michigan-lamps.

Yurista, P. M., J. R. Kelly, A. M. Cotter, S. E. Miller,
and J. D. Van Alstine. 2015. Lake Michigan:
Nearshore variability and a nearshore-offshore

distinction in water quality. Journal of Great
Lakes Research 41:111-122.

236 Atlas of Sea Duck Key Habitat Sites in North America


https://www.michigan.gov/dnr/0,4570,7-350-79136_79236_80538_80541-424724--,00.html
https://www.michigan.gov/dnr/0,4570,7-350-79136_79236_80538_80541-424724--,00.html
https://www.michigan.gov/dnr/0,4570,7-350-79136_79236_80538_80541-424724--,00.html
https://www.michigan.gov/documents/dnr/laketrout_lakemichigan_102213_439225_7.pdf
https://www.michigan.gov/documents/dnr/laketrout_lakemichigan_102213_439225_7.pdf
https://www.michigan.gov/documents/dnr/laketrout_lakemichigan_102213_439225_7.pdf
https://www.ngdc.noaa.gov/mgg/greatlakes/lakemich_cdrom/html/geomorph.htm
https://www.ngdc.noaa.gov/mgg/greatlakes/lakemich_cdrom/html/geomorph.htm
https://www.ngdc.noaa.gov/mgg/greatlakes/lakemich_cdrom/html/geomorph.htm
https://www.epa.gov/greatlakes/lake-michigan-lamps
https://www.epa.gov/greatlakes/lake-michigan-lamps

	Great Lakes Key Sites
	Key Site 67: Sturgeon Bay to Manitowoc, Wisconsin
	Key Site 68: Green Bay, Wisconsin, and Bay de Nocs, Michigan
	Key Site 69: Garden Peninsula, Michigan
	Key Site 70: Sleeping Bear Dunes National Lakeshore, Michigan
	Key Site 71: Southeast Lake Michigan, Michigan and Indiana 
	Key Site 72: Western Lake Erie, Ontario
	Key Site 73: Central Lake Erie-Long Point Bay, Ontario
	Key Site 74: Eastern Lake Erie, Ontario
	Key Site 75:  Western Lake Ontario, Ontario
	Key Site 76: Eastern Lake Ontario, Ontario
	Key Site 77: Upper St. Lawrence River, Ontario





Accessibility Report





		Filename: 

		narrative_site71_508.pdf









		Report created by: 

		



		Organization: 

		







[Enter personal and organization information through the Preferences > Identity dialog.]



Summary



The checker found no problems in this document.





		Needs manual check: 0



		Passed manually: 2



		Failed manually: 0



		Skipped: 1



		Passed: 29



		Failed: 0







Detailed Report





		Document





		Rule Name		Status		Description



		Accessibility permission flag		Passed		Accessibility permission flag must be set



		Image-only PDF		Passed		Document is not image-only PDF



		Tagged PDF		Passed		Document is tagged PDF



		Logical Reading Order		Passed manually		Document structure provides a logical reading order



		Primary language		Passed		Text language is specified



		Title		Passed		Document title is showing in title bar



		Bookmarks		Passed		Bookmarks are present in large documents



		Color contrast		Passed manually		Document has appropriate color contrast



		Page Content





		Rule Name		Status		Description



		Tagged content		Passed		All page content is tagged



		Tagged annotations		Passed		All annotations are tagged



		Tab order		Passed		Tab order is consistent with structure order



		Character encoding		Passed		Reliable character encoding is provided



		Tagged multimedia		Passed		All multimedia objects are tagged



		Screen flicker		Passed		Page will not cause screen flicker



		Scripts		Passed		No inaccessible scripts



		Timed responses		Passed		Page does not require timed responses



		Navigation links		Passed		Navigation links are not repetitive



		Forms





		Rule Name		Status		Description



		Tagged form fields		Passed		All form fields are tagged



		Field descriptions		Passed		All form fields have description



		Alternate Text





		Rule Name		Status		Description



		Figures alternate text		Passed		Figures require alternate text



		Nested alternate text		Passed		Alternate text that will never be read



		Associated with content		Passed		Alternate text must be associated with some content



		Hides annotation		Passed		Alternate text should not hide annotation



		Other elements alternate text		Passed		Other elements that require alternate text



		Tables





		Rule Name		Status		Description



		Rows		Passed		TR must be a child of Table, THead, TBody, or TFoot



		TH and TD		Passed		TH and TD must be children of TR



		Headers		Passed		Tables should have headers



		Regularity		Passed		Tables must contain the same number of columns in each row and rows in each column



		Summary		Skipped		Tables must have a summary



		Lists





		Rule Name		Status		Description



		List items		Passed		LI must be a child of L



		Lbl and LBody		Passed		Lbl and LBody must be children of LI



		Headings





		Rule Name		Status		Description



		Appropriate nesting		Passed		Appropriate nesting










Back to Top



