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INTRODUCTION

rom evergreen forests in the north to tallgrass prairies in the south, from granite
bluffs in the west to undulating sand dunes in the east, the Great Lakes basin is a unique
ecosystem. Its vast inland waters have molded a rich and varied landscape and given rise
to a stunning diversity of plant and animal life, some found nowhere else in the world.

Preserving this biological diversity is important for nature. The richer an ecosystem is,
the more resilient it is and the better able to withstand the ravages of a sudden drought
or seasonal floods.

Those of us who live in the basin also depend on its vast natural resources. They provide
our food, clothing, and shelter; our power, paper, and pharmaceuticals. In fact, many
resources we haven't yet tapped. Chubs—deepwater fish—could well offer a clue to sur-
viving extremes of temperature change; the study of mussels may yield a new kind of
medical adhesive. And whatever the basin’s practical values, we treasure its natural land-
scape for deeply personal reasons as well. We enjoy reeling in the day’s first catch or losing
ourselves in the quiet of a wilderness retreat. Yet these same activities that depend on the
basin's finely balanced ecosystem also cause alterations that can threaten its very survival.

The pages ahead, then, celebrate the wonderful diversity of life in the Great Lakes basin
and the many efforts to protect its lands and waters. These efforts, though far from com-
plete, seek to balance the needs of nature with the needs of people who call the Great Lakes
home. For as conservation enriches the environment, it enriches our own lives as well.
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NATURE'S
DIVERSITY

overing 200,000 square miles, the vast Great Lakes ecosystem is a trove of bio-
logical diversity—and the inventory is not complete. According to a study conducted
by The Nature Conservancy, a private conservation organization, over 30 of the basins
natural communities are seldom found anywhere else in the world, if at all. Among
them are the unusual mixes of flora and fauna that inhabit the basin's bedrock
expanses and remote northern shorelines. The basin also claims more than 100 5=
species of globally rare plants and animals, from delicate prairie flowers to hefty
lake sturgeon; many of them face extinction.

The richness of the Great Lakes basin is inextricably tied to the
integrity of its individual components, for no part of this ecosystem  gagiern prairie
survives alone. Indeed, disturbances in one area can have unintended  white-fringed
consequences elsewhere. When shipping canals are built, for exam-  orchid

ple, they open up routes of invasion for non-native fish like the sea lamprey, which
preys on the basin's lake trout. When forests are cleared, the soil may erode and wash
into streams, smothering spawning beds for fish and the rocky toeholds of mussels.

There are many threats to the health of the Great Lakes region: agricultural develop-
ment, logging practices, urban expansion, and the destruction of shoreline habitats.
Nevertheless, in and around the lakes, places of great beauty and ecological
richness remain.

1 Left: Occurrences
of rare species and
natural communities
in the Great Lakes
basin, based on
available data
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EVOLUTION OF THE GREAT LAKES
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«IN THE LAKES THEMSELVESe

The lakes are the most mysterious of the basin's environ-
ments, their deepest waters virtually unexplored. They
contain one-fifth of the world’s freshwater supply. And
together, they exert a profound effect on the region’s cli-
mate. They cool its summers, take the edge off its winters,
increase its rain and snowfall—creating in this northern
zone places where even the grapes of Mediterranean climes
can thrive.

With sunlight unable to reach the lakes’ dark depths,
rooted vegetation is limited to the shallows. The flora of the
open waters consists largely of tiny free-floating algae
called phytoplankton. Microscopic creatures called
zooplankton feed on the phytoplankton and them-
selves serve as food for herring and other small fish.
These in turn are the prey of still larger fish. At the top of this
food chain are the large lake trout and numerous birds— Top, ph ytoplankton;‘ &
terns, cormorants, and osprey—that come to nest 0N center, zooplankion;

islands or feed along the shore. bottom, shortjaw cisco
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Changes in the lakes' environment—caused by deforestation, pollution, commercial
fishing, and the invasion of foreign species like the zebra mussel—have devastated
local aquatic populations. Several species of unique deepwater fish called ciscoes are
now extinct.

Other species, like the lake sturgeon, are seriously threatened. These unusual fish
resemble their giant fossil ancestors, which lived 70 million years ago. Early fishermen
used to burn them in piles on the beach because they tore holes in fishing nets. Dams
now block the mouths of most rivers, preventing sturgeon from reaching their spawn-
ing grounds and reproducing. Though scarce today, the species survives, and the
variety of fish in the Great Lakes remains among the
richest in North America.

Lake sturgeon
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*ALONG THE SHORELINE-®

Biologically, the richest areas in the basin lie along the lakes' 11,000 miles of shoreline,
shaped by the strong winds and waves and the fluctuations in water levels. These coastal
areas teem with plant and animal life. Some of the species found here exist nowhere
else in the world.

The lakes' shoreline habitats
include remarkable sand dunes,
the most extensive freshwater
dunes in the world. They range
from forested dunes standing
hundreds of feet high, to low,
linear ridges bordering sandy
beaches, to open, undulating
dune fields covering thousands
of acres.

Several unusual species inhabit
the Great Lakes dunes. One is

Left, Rock Harbor Shore, Isle Royale; right, Grand Sable  the piping plover, known for its
Banks and Dunes, Pictured Rocks National Lakeshore, melodious song. In 1996, its

Michi L -
enigan population in Michigan con-

sisted of only 23 known nesting pairs. Houghton's goldenrod, an extremely rare plant,
exists along the northern shores of lakes Michigan and Huron. The dwarf lake iris,
with its gorgeous blue flower, grows on wooded beach ridges, while the Lake Huron
locust frequents open dunes.

Left, piping plover on
eggs; center, Houghton’s

goldenrod; right, dwarf
lake iris

LEFT, © U.S. FISH AND WILDLIFE
SERVICE/IOHN H. GAVIN;

CENTER, © S. CRISPIN;
RIGHT, © JOHN & ANN MAHAN

The dunes serve an important function. They shelter neighboring coastal marshes and
enable plants and wildlife in these wetlands to survive close to the powerful forces of
the Great Lakes.

Coastal marshes range from small water-soaked lands nestled in scattered bays to vast
wetlands in the Kakagon Sloughs of northern Wisconsin and Long Point, Ontario.
Whatever their size, they are the biological engines that fuel the entire aquatic ecosys-
tem. They absorb and cycle nutrients and organic material, feeding vast populations of
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fish and preventing pollutants like nitrogen and phosphorus from washing into the
lakes. They also provide a habitat for an enormous variety of plants and animals:
migratory birds, for instance, which congregate around the calm waters to feast on
the abundant supply of food, and many species of Great Lakes
fish, which use the marshes as spawning and
nursery areas.

Bedrock expanses along the basin's shoreline
Lake Huron locust offer their own unusual landscapes. Across Michigan and
Ontario, sections of bare limestone alternate with calcium-rich wetlands and host a
variety of species: from the threatened eastern Massasauga rattlesnake to rare wild-
flowers, grasses, and sedges like beaked spikerush and tuberous Indian plantain. Lake
Superior’s rocky shore is home to wildflowers, mosses, and lichens usually found
much farther north.

*ON THE LAKEPLAINS-

The effects of the Great Lakes on climate and geological features extend beyond the
shores to the neighboring lakeplains. Here are the fertile lands where the beds of the
older glacial lakes once lay. Here, too, are old dunes alternating with low-lying, water-
logged swales.

A variety of natural communities
remain in the lakeplains. Especially
important are the prairies and the
grasslands with scattered trees, called
savannas. These are two of the most
imperiled communities in North
America today. To survive, they depend
on seasonal flooding and a regular
cycle of fire to keep woody plants in
check and release nutrients from dead
plant material.

The Great Lakes' tallgrass prairies, in
particular, are among the rarest land-
scapes in North America. They were
part of the grasslands that once ex-
tended across the heart of the continent.

K . . Top, Gensburg Prairie, lllinois; bottom, oak
Because their fertile soil is ideal for cul-  ¢5anna, Oijibway Praitie Provincial Nature

tivating crops, these prairies now exist  Reserve, Ontario
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only in pockets. One of many rare species that depend on this
habitat is the delicate eastern prairie white-fringed orchid.

The lakeplains also contain remnants of
sandy barrens and savannas—areas found
on old dunes and glacial outwash plains.
The Karner blue butterfly lives in these
barrens, where wild lupine plants thrive, Ee:ftef:_ prairie ’
the Karner blue caterpillar's only food. white-ringed orchid
Above, Karner blue . . .
) : With much of this habitat lost to urban development—the sandy

butterfly; left, wild . o ] o

lupine soils have been filled in and fire suppressed—the brilliantly col-
ored butterfly is now in danger of extinction.

© THE NATURE CONSERVANCY

Special habitats in the lakeplains include alvar communities, nature’s own rock
gardens. Here, astonishingly, arctic and prairie plants thrive side by side in a
harsh environment where searing heat alternates with bitter cold, periodic
drought with prolonged flooding. Never widespread in the Great
Lakes basin, these communities are now intact in only a few areas
in Ontario, Michigan, New York, and Ohio. They mainly occur
7 along an unusual geological formation called the Niagara escarpment.
‘ / This bedrock is made of ancient limestone formed from coral reefs when
; / the area was still buried under a saltwater sea. The lakeside daisy occurs in
" alvar communities and nowhere else.

Alvar, Manitoulin Island, Ontario; inset, lakeside daisy
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*FARTHER INLAND-®

Pigeon River Fens, Indiana; inset, Mitchell’s satyr

Among the diverse natural communities beyond the lake-
plains are fens. Fens are similar to bogs but are far richer in
nutrients, which come
from the mineral-
laden soil and
seeping groundwater
streams. They are filled with dwarf
birches,white cedar, and shrubby
cinquefoil, not the heaths and cran-
berry creepers of bogs. Fens
also host a profusion of wild-
flowers, like the blue gentian, the
small white lady’s slipper, and a mul-
titude of orchids. Rare reptiles include
Kirtland's snake. Mitchell’s satyr, an imperiled butterfly, is currently
known to occur in fewer than 20 sites in the world, all of them in the
basin's southern fens.

Dwarf birch

Small white
lady’s slipper
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Farther to the north, the Great Lakes'
unusual climate gives rise to distinctive
forests that stretch from Minnesota across
Ontario. One of the finest is the old-growth
forest of the Algoma Highlands on Lake
Superior's eastern shore. The precipitation
here is extreme—snow piles as high as 13
feet, and rainfall averages 30 inches annually.
As a consequence, the forest is one of the
most biologically diverse in all of Canada.

The tributaries of the Great Lakes connect the
lakes to the surrounding lands, transporting
nutrients across the watershed. These rivers
and streams provide spawning habitats for
Great Lakes fish and migration corridors for
songbirds and waterfowl.

Fish and insect life in the tributaries

Top, Hungerford’s crawling
water beetle; center, white
cat’s paw pearly mussel;
right, copper redhorse

ILLUSTRATIONS BY EVELYN MISAKI WALTHERS
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Top, Palisade Valley at Tettegouche State
Park, Minnesota; above, 350 to 400 year
old white pine, Algoma Highlands, Ontario

is well documented. Several unique species exist here, including the copper
redhorse and Hungerford's crawling water beetle. The world's last known
population of the white cat’s paw pearly mussel is found in Fish Creek, a
small tributary that feeds into the Maumee River in Indiana and Ohio and
eventually drains into western Lake Erie.

© HAROLD MALDE

© GARY & JOANIE MCGUFFIN



PRESERVING
VALUABLE

HABITATS

ith all its natural riches—indeed, because of them—the Great Lakes region
has seen tremendous economic growth. Yet over the years, the Great Lakes ecosystem
has been damaged by this human activity: the dredging and filling of wetlands, the
conversion of natural vegetation to cultivated crops, the overharvesting of deep-
water fisheries, the razing of vast forests. Urban expansion and development
on pristine shores have also taken their ecological toll.

Still, across the region lie precious natural areas. Many are intact but
need to be protected from encroaching development. Others are dam-
aged but not extensively; by restoring natural processes, like the flow
of water, the self-healing powers of the ecosystem can be reengaged.

Cordoning off these ecologically rich landscapes to protect them from
further threats is often impractical, for these areas exist where people
live and work. The challenge, then, is to create a new land ethic whereby
we respect our natural surroundings even as we build our homes and expand
our businesses.

In rural, urban, and shoreline communities all across the basin, people
are doing just this. Private, public, and corporate interests are joining to
find new ways to protect the basin’s resources, mindful that economic development
and ecological health can exist side by side—that, in fact, the two are closely linked.

Pin oak

© JOHN & ANN MAHAN

Above, terns at a High Island sand spit, Beaver Island Archipelago, Michigan; following pages,
satellite image of the Great Lakes
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*PROTECTING NATURE'S HERITAGE ALONG THE SHORELINEe®

A stunning stretch of sand dunes lines the eastern shores of Lake Ontario in New
York state. This 17-mile coastal barrier shelters freshwater bays and wetlands that are
critical habitats for fish and migrating birds. Each spring, more than 40,000 hawks
and eagles funnel through the area, en route to nesting
sites in Canada. Many fish spawn here, including yellow
perch and walleye. Three species of terns, the northern
harrier, and a variety of waterfowl and marsh birds feed in
the waters or along the shore.

For the most part, the land and water
resources of eastern Lake Ontario have
been spared the development pressures
Black tem nest that have hurt other coastal regions. As a
consequence, this remarkable ecosystem remains relatively intact.
But new pressures are mounting. A prime area for recreation, the
eastern shoreline hosts summer visitors who crowd the beaches to
swim, sun, and fish. Vacation homes, cottages, and marinas are mul-
tiplying, their construction fueled by the growing tourist industry. Bald eagle

Crucial to the area's economy, tourism nevertheless affects the ecosystem. Human traf-
fic on the shoreline disrupts the cycle of erosion and rebuilding so important to
maintaining the integrity of the dunes and the wetlands they shelter. Visitors trample

The Nature Conservancy’s El Dorado Nature Preserve, Jefferson County, New York
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the beachgrass that anchors the sand in place and protects the dunes from unnatural
erosion. Visitors may also scare away migrating shorebirds, which are often sensitive to
human intrusion.

© D. LEOPOLD

Residential development along Rainbow Shores Bog, Eastern Lake Ontario, New York

New York’s Ontario Dune Coalition—an alliance of landowners’ associations, non-
profit organizations, local governments, and state agencies—has worked for 10 years
to protect the area in keeping with private ownership. Member organizations have
mounted educational efforts—erecting signs explaining the beachgrass ecology, for
example—and built walkovers so that visitors can enjoy the dunes without damaging
them. Members have also supported research on local plant and wildlife populations
and the dynamics of the
habitats that support them.
By freely exchanging such
scientific data, the coalition
helps inform the debate
over future development. It
thus ensures that the tourist
industry finds a way to
thrive in eastern Lake
Ontario by preserving the
vital landscape on which !
it depends. Dune walkover construction, Sandy Pond Beach, New York

© S. BONANNO
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*PRESERVING NATURE’'S DIVERSITY IN RURAL LANDSCAPESe

Meandering through the cornbelt of Indiana and Ohio, Fish Creek,
a tributary of the St. Joseph River, is an oasis of biological diversity
in a fertile area long ago converted to agricultural use. Sheltered
under the arch of oaks and willows, the cool-water stream is home
to more than 70 species of fish and mussels. It is also the last refuge
of the white cat's paw pearly mussel, a subspecies found nowhere

else in the world.

Fish Creek, Indiana. Above, upper stream
corridor; below, tree planting

Mussels, Fish
In other tributaries of the St. Joseph River, aquatic populations are ~ Creek, Indiana

dwindling because their habitats have been damaged. Without shade from surround-
ing trees, the temperature of the water climbs to levels unsuitable for certain fish. And
without vegetation to prevent erosion—a problem in all rural lands where forests have

been razed to plant crops—soil and chem-
ical fertilizers wash into the rivers and
streams. Mussels, which feed by filtering
water, are particularly susceptible to the
buildup of sediments that deprive them of
oxygen and flowing water.

Fish Creek stands, then, as a kind of
Noah's Ark, as yet relatively undisturbed.
Farmers, three federal agencies, two states,
local agencies, and The Nature Conser-
vancy are working together to prevent
sediments from accumulating in the
stream. Under a program developed by the
area’s residents, farmers have been able to
purchase tillage equipment that leaves
debris from last year’s crop in place to
anchor, and conserve, the soil. Half of all
row crops in the watershed are now
planted using this no-till method. In addi-
tion, 260 acres along the creek have been
reforested. The new farming practices and
the increase in local vegetation prevent the
erosion of thousands of tons of soil each
year. The farmers benefit—valuable topsoil
is saved—and so does the ecosystem.

19

© 1997 CASEY CRONIN



CONSERVATION PROJECTS




*SAVING NATURAL HABITATS IN URBAN AREAS-e

On the edge of suburban Toledo, Ohio, lie areas referred to as oak openings. Here,
dry oak savannas and sand prairies perched on top of windblown dunes alternate with
wet sedge meadows and pin oak swamp forests in low-slung swales. Natural commu-
nities like these are as rare as tropical rainforests.

Prairie, Oak Openings region, Ohio

Like other biologically rich habitats bordering
urban centers, however, the openings are only
small, altered remnants scattered throughout
their former range. Commercial and residen-
tial development pressures have mounted as
the city has expanded. Large areas have been
drained, and natural fires no longer occur to
keep out foreign species and enrich the soil.
As a result, some of the openings have given
way to aspen forests.

To preserve this treasured landscape, county
and state governments have established sev-
eral parks and preserves with more than
7,500 acres carefully managed for recreation,
wildlife, and conservation purposes. The
Nature Conservancy has acquired the 400-
acre Kitty Todd Preserve, where it is restoring
wetlands that harbor nearly 70 rare species
of plants and animals. But since much of this
ecologically important landscape remains in

Top, residential development in the Oak
Openings region; bottom, prairie over-
grown with aspen thicket
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private hands, education and out-
reach are key to its survival. As
residents understand the full impact
of changes on the natural communi-
ties in their midst, the area may one
day see a corridor of oak savannas
weaving its way through suburban
backyards—residential development
in harmony with nature.

Left, controlled burn of overgrown oak
savanna; below, high quality oak savanna
at the Kitty Todd Preserve, Ohio

© THE NATURE CONSERVANCY
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CONSERVATION PROJECTS

22



QIYIOVd NIHAILS ©




CONCLUSION

he geological complexities of the vast Great Lakes basin have created a richly
inhabited ecosystem—whether in the prairies of the American Midwest, along the
shores of Lake Huron, or in the forests of the Canadian north. Preserving this tremen-
dous diversity of life is crucial for nature’s survival and for our own.

It is often assumed that ecological concerns stand in the way of economic growth.
Across the region, however, conservation efforts in local communities are proving
otherwise: dramatic shorelines can be preserved even as tourism grows; rivers need
not be choked by the erosion of soil from surrounding farms; corridors of oak savan-
nas can thrive even in suburban backyards.

These efforts are not isolated. For we are discovering in these communities creative
new ways of balancing economic realities with ecological goals—lessons we can
apply elsewhere in the Great Lakes region. And we are witnessing, all across the
basin, a respect and appreciation for the vast and wonderful biological resources
that sustain us all.
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THe NATURE CONSERVANCY is a private international organization widely recognized as one of
the most successful in the field of conservation. Its mission is to preserve the plants, animals,
and natural communities that represent the diversity of life on Earth by protecting the lands
and waters they need to survive. The Conservancy’s Great Lakes Program seeks to transcend
state and international boundaries to understand and collectively preserve the unique biologi-
cal wealth of the Great Lakes ecosystem. The program, with a coordinating office in Chicago,
represents the collaborative efforts of eight Conservancy state chapters (Minnesota, Wisconsin,
Illinois, Indiana, Michigan, Ohio, Pennsylvania, and Central and Western New York), two
regional offices (Midwest Regional and New York Regional), and Canadian partner organiza-
tions in Ontario and Quebec.

For more information on The Nature Conservancy's work in the Great Lakes, contact:

The Nature Conservancy
Great Lakes Program
8 South Michigan Avenue
Suite 2301
Chicago, IL 60603-3318
Tel: (312) 759-8017 Fax: (312) 759-8409
http:/mww.tnc.org/greatlakes
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