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city. They had been spending summers in the Pointe au Baril
islands, strung along the coast of Georgian Bay, for 30 years.
At least, they thought the waters were familiar. But iow wa
ter in Lake Huron has changed everything. Channels that were
once deep and clear are now strewn with hazards. Conditions
are so bad, in fact, that cortagers on the Pointe au Barils
mark the straits through their cottage association and flag the
hazards on their own with anchored, floating bottles or stakes
wrapped in fluorescent tape. Officially, the Canadian Coast
Guard frowns upon illegal, homemade markers; unofficially,
the Coast Guard patrols rely upon them too. While floating
bottles don’t measure up to federal standards, these days in the
Pointe au Baril islands, they’re preventing accidents.

Contrary to popular belief, the largest lake in the world is
not Lake Superior but mighty Lake Michigan-Huron, which
is a single hydrological unit linked at the Straits of Mackinac.
Of all the Great Lakes, Michigan-Huron is the least regulated;
water levels in lakes Superior and Ontario are controlled by
locks and dams, and even Lake Erie levels are influenced by

retention structures on the Niagara River. So Ivlichigan
Huron, the default lake for the system, experiences some of
the most extreme fluctuations in water levels and is, accord
ingly, theinost telling barometer of the state of the water sup
ply in the entire system.

In July 1997, Michigan-Huron’s mean water level was
1 77.19 metres above sea level, not far off the lake’s all-time
high, set in 1986, according to the Canadian Hydrographic
Service, an agency of Fisheries and Oceans Canada. Then it
began to fall, which wasn’t unusual in itself, since the level of
all the Great Lakes fluctuates seasonally and from year to
year. But this time, the speed of the decline was unprece
dented. By January 2000, the lake was at the 175.92-metre
mark, a fall of 127 centimetres in 2s’ years. It rebounded
slightly, but over the winter of2002-03, it fell 60 centimetres,
twice the usual seasonal fall. And by March, it was 175.73
metres, just 15 centimetres above the record low set in 1964.
It has been low ever since.

The Great Lakes contain about 22,684 cubic kilometres
of surface water, linked to approximately
4,168 cubic kilometres of groundwater
stored in the rocks and rubble below
them and in the surrounding basin. This
is roughly 20 percent of all the surface
fresh water in the world; a supply of liquid
wealth that seems inexhaustible. But the
lakes, which are contained in vast, deep
potholes gouged out by the glaciers, were
also filled by them, and to this day, 99
percent of the water in them is the legacy
of glacial melt. The flow through the

Philip Edward Island (PREvious PAGES), near

Killarney, Ont,, typifies the rugged isles of
Precambrian Shield that dot the northern
and eastern coastline of Georgian Bay. In
the Thirty Thousand Islands region (RIGI-n),

when water levels are low, they can form a

maze for boaters such as Mary Muter (LEFT),

EW SOUNDS ARE MORE DISHEARTENING than the crash of
metal and fibreglass on rock. The powerboat lurched and then subsided in the
water. The propeller still turned, but the blades were damaged and the inboard
screamed in protest, oil spreading over the water behind it. When they hit the rock bar,
Nancy and Jim Rogers were navigating an inlet as familiar to them as their neighbourhood in the
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system — the total recharge from precipitation, surface nmoff
and groundwater — constitutes just one percent of the lakes’
volume per year. In other words, only the equivalent of the up
permost 75 centimetres of the lakes is renewable. So when
Michigan-Huron declines by a metre and a half, the
sus ofexperts is that this is still within the normal range of the
lake’s fluctuations. But other observers have seen dark forces
at work in the sudden decline and fear that high waters will
never return.

“We keep hoping that this is all part of the normal cycle of
the lakes,” says Jim Rogers. “But there’s so much involved that
we just dont know.”

F
EW CANADIANS HAVE EVER SEEN the rocky
northeast coast of Georgian Bay, but most would in
stantly recognize the weathered granite, the wind-
sculpted pines and the whitecaps on grey water as the

landscape immortalized by the Group of Seven. The northeast
coast stretches for 150 kilometres from Port Severn in the south
to the uppermost corner of the bay at Key Harbour. Cruise-
ship brochures describe this as “The Bay of 30,000 Islands,”
although with low water, the number could be twice that. The
area is virtually inaccessible by car — no roadway follows the
coast — so most of the 10,000 cottages in the area, scattered
along the shore and on nearby islands, can be reached only by
boat. Cottagers in the region are, therefore, acutely sensitive

to fluctuations in water levels. Docks and boathouses that
seemed in danger of floating away in 1997 are currently high
and dry; some cottages that face onto small coastal bays are
landlocked. And no one really knows whether it makes sense
to build a longer dock, assuming you could get the necessary
permits from the appropriate regulatory agencies, or wait for
the water to come back.

“The worst thing,” notes John Birnbaum, a cottager in
the area and executive director of the Georgian Bay Associa
tion (GBA), an umbrella organization for 20 cottager groups,
“is the uncertainm”

Many cottagers feel that the problem of iow water is
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Over the past 85 years, water levels in Lake Michigan-Huron
have fluctuated from a low of 175.5 metres above sea level in
1964 to a high of 177.5 metres in 1985-86. Then Canada
experienced its warmest summer on record, and the water in
the lakes began falling, rendering useless docks like Warren
Blencowe’s on Maceys Bay in Georgian Bay (ABovE). Aquatic
ecologist Karl Schiefer (oPPositE) points to the normal water
level in a former wetland that has dried and filled with grass.

especially acute in Georgian Bay, a perception which is not en
tirely subjective. Lake levels posted by the Canadian Hydro
graphic Service are the average readings from gauges scattered
throughout any given lake. This eliminates the short-term effect
of storm surges but ignores the effect of isostatic rebound — the
reaction of the Earth’s crust to the departure of the glaciers. This
is not insignificant. Over the past 100 years, relative to a gauge
near the mouth of the St. Clair River, the northeastern coast of
Georgian Bay has risen 24 centimetres while Milwaukee, near
the flr corner of the Michigan-Huron bathtub, has dropped 15
centimetres. So, in fact, not only is the water in Georgian Bay
getting lower, but the docks are getting higher.

Moreover, according to Mary Muter, chair of the GBA en
vironmental committee, wetlands in the bay have suffered
disproportionately. “The rest of the Great Lakes have soft,
mostly sandy shorelines, so aquatic life and vegetation can

move in and out with the water,” she says. “But on
granite shorelines, the wetlands are interspersed
among rocky coastlines. When the wetland dries,
aquatic life is forced out. Bass, pike and muskie can’t
find suitable spawning habitat. So the effect is a lot
more dramatic here”

It is debatable, in fact, whether periodic fluctu
ations actually stimulate wetlands, but there is no

doubt that in Georgian Bay, marshes have turned into
meadows Stunted water lilies, no larger than dandelions, still
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Dredging in the St. Clair River for nearly a century
permanently lowered the lake by 27 centimetres.
By 2000, the beaches of Port Elgin (iiovE), 85 kilometres south
of Bruce Peninsula National Park (PREViOUS PAGES), had widened
considerably, and a channel into the harbour was dearly visible.

cling to life amid the tall grass, but there is no telling how
much longer they will survive.

Muter is a tall, persuasive woman, a former public health
nurse with grown children, who has been going to the family’s
cottage on an island in the bay since she was a girl. When she
first noticed the drastic fall of water in January 2000, she says
she realized “something was happening.” Muter is convinced
that low levels in Lake Huron are the result of excessive dredg
ing in the St. Clair River, particularly in the upper stretches, just
below the lake. According to the Michigan-based Great Lakes
Environmental Research Laboratory, continuous dredging in
the St. Clair for nearly a century — mostly to deepen the
channels for navigation but also, in the early 1900s, to extract
sand and gravel — permanently lowered the lake by 27 cen
timetres. By international agreement, channels in the St. Clair
were dredged to nine metres in 1956 as part of the construc
tion of the St Lawrence Seaway and have been maintaincd at
that depth by the US Army Corps of Engineers (USACE) ever
since. But Muter noticed on navigational charts that the ship
ping channel in the upper reaches of the river ranged between
12 and 17 metres. She called the corps looking for more

information and spoke to John Koschik, a hydraulic engineer
in charge of monitoring river levels.

“1 asked if he knew how deep the channel was at the Blue
Water Bridge,” says Muter. “He said he’d send his staffout to
do profiles. And he did. He sent the profile back to me and
said, ‘Mary, I can’t believe these depths. Would you like me to
do this at another location?’ And he did it again, 150 metres
downstream. The profile was slightly different, but it was still
way, way beyond the [nine-metre] depth.”

Koschik’s profiles indicated that the river at the bridge was
16 metres deep. Some 150 metres away, it was 17 metres
deep, a revelation which confirmed for Muter that the
dredging of the St. Clair is linked to the abrupt drop of Lake
Huron. Muter has written about it in every issue of the GBA
newsletter since the winter of 2001; she has reported her
findings to Bill Graham, Canada’s Minister of Foreign Af
fairs, who is a frequent visitor to a cottage on the bay; she
gives talks to cottagers and to municipal councils around
Georgian Bay; and she has demanded that the Interna
tional Joint Commission (IJC), a binational agency that
monitors water levels and water quality in the Great Lakes,
take action to reduce the flow through the St. Clair, Finall)
on behalf of the GBA, she has filed a petition with the Au
ditor General of Canada and the federal Commissioner of
the Environment and Sustain ible Development. Muter
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never says, or writes, in so many words that the USAGE has
furtively dredged the St. Clair to illegal depths, but she
presents her findings in a way which makes it difficult to
reach any other conclusion.

“The depth and width of the St. Clair River at the outflow
of Lake Huron determine the amount of water that can
drain out of Lake Huron,” she wrote in the GBA newsletter.
“GBA has obtained the profile of the river there, and it is cur
rently twice the depth established by international agree
ment.” In her petition to the federal government, she states,
“We have obtained profiles of the St. Clair River ... where,
by international agreement, the channel is allowed to be
dredged to a 30-foot [nine-metre] depth. The channel is
currently well beyond that depth.”

The USACE is notorious among American environmen
talists for its attempts to “improve” river systems with bull
dozers and concrete. And it has recently suggested that the St.
Lawrence Seaway ought to be deepened and widened, a pro
posal which happily has stalled in the face of an international
protest. But whatever transgressions the corp has committed
against wetlands and waterways, illegal dredging of the upper
St. Clair is not one of them. Koschik remembers getting the
call from Muter and sending her the river profiles. But he says
nothing in the profiles was a surprise to him. He has been in
charge ofgathering river profiles since 1996, and in that time,
he says, the river has changed very little. An 1872 chart of the
St. Clair indicates a depth of 10 fathoms, or 18 metres, near
the site of the bridge; 500 metres to the south the chart
shows depths of 6 to 13 fathoms.

Muter’s research uncovered an old order daring back to
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1917, issued by the IJC in its role as the binational watch
dog, to build a weir to compensate for dredging in the river.
She and the GBA have launched a campaign to convince the
IJC to respect that order. The IJC discussed it with Frank
H. Quinn, hydrologist emeritus with the Great Lakes En
vironmental Research Laboratory in Ann Arbor, Mich.
Quinn says that the weir might raise the lake by 2.5 cen
timetres. Koschik thinks even that estimate is optimistic. The
USACE went so far as to build a footing for the weir in the
1 920s and, in the 1 960s, drew up plans for a series ofweirs,
but it dropped both projects when water levels soared again.
The problem with building weirs when the water is low,
Quinn notes, is that they come back to haunt you when the
water is high.

“The GBA is concerned that dredging of the channel for nav
igation has had an impact on waterfront properties,” says Gail
Krantzberg, director of the IJC regional office in Windsor,
Ont. “But I don’t think the science is there to support that.”

I
F THE LAKES ARE DECLINING as the result of an
thropogenic interference, which is to say human med
dling, the obvious suspect is global climate change.
The sudden kill of lake levels in 1998 was clearly the

consequence of the very warm winter of 1997-98, which
drastically reduced the ice cover on both Superior and Michi
gan-Huron, thetcby increasing evaporation. As one researcher

Water-hungry agricultural fields, like these on the outskirts of
Southampton, on the eastern shore of Lake Huron, take up
about one third of the land in the Great Lakes Basin.



Ships require deep channels — ideally, 9 to 10 metres — to
manoeuver. For every 2.5 centimetres decrease in depth, vessels
must lighten their loads by 100 tonnes. Canadian freighters that
normally carry 25,000 tonnes are now forgoing up to 1,500
tonnes of cargo so they sit higher in the water: where ships once
could have drafts of eight metres, they now run just 7.5 metres
below the water. The only alternative is costly channel dredging.

Water flow from Lake Ontario into the St. Lawrence River is
controlled by a hydroelectric dam in Cornwall, Ont. During the
heavier shipping season this fall, water levels will probably need
to be boosted to allow ships access to Montréal, which handles
more container traffic than any other North American port. Its in
land location, however, makes it vulnerable to stiff competition
from East Coast ports such as Halifax, Boston and New York. In
recent years, some ships travelling to Montréal have unloaded
cargo downstream at Trois-Rivières, Que.

Water levels in the St. Lawrence River also affect hydroelectric
developments operated by Ontario Power Generation, among
others. Further potential economic impacts include a decline in
the value of shoreline property, in recreational boating and in the
burgeoning cruise industry, which floats 5,000 passengers down
the Great Lakes every year.

The quality of the Great Lakes water is jeopardized, as shallow
water warms up faster, promoting bacteria and algal blooms near
intakes along the shoreline and drying up coastal .vetIands that
act as a natural filter, eliminating pollution before it enters the
Great Lakes. These wetlands are also critical to waterfowl, reptiles,
amphibians, invertebrates and mammals — and to many of the
Great Lakes’ 120 endemic fish species — for feeding, resting and
rearing their young. Although some fluctuation in water levels is
necessary for optimum productivity and diversity of vegetation
along the shoreline, each species has a tolerance threshold for
disturbance, and persistent low water levels lead to poorer condi
tions for wildlife and, ultimately, a decline in species diversity.

Jessa Sinclair

has noted, when cold arctic winds blow across warm open
lakes, the rain falls up. That year went on to become the
hottest on record. Precipitation, however, was not reduced
greatly. In fact, the Great Lakes Basin got steadily wetter be
tween 1965 and 1997. So was the decline in water levels
linked to climate change or just to weather?

Global-circulation models agree that an increase in green
house gases will lead to global warming, but they don’t agree
on what this will mean for the Great Lakes. Some models con
clude that warmer weather will cause more evaporation off the
lakes, especially in winter, and so cause a drop in water lev
els. Another maintains that the increased evaporation off the
ocean will have the effect on the Great Lakes ofmore clouds,
more rain and higher lake levels. One probable effect of
warmer winters is a smaller snowpack and less runoff in the
spring, and hence a flattening of the annual cycle.

The IJC has commissioned exhaustive — but incondusive
— studies on the effects of global warming on the Great
Lakes. IJC spokesman Fabien Lengell says that the effects are
still unpredictable. “Turning to the scientific community for
an answer is basically a non-starter,” he complains. “They’ll get
back tyou with so many answers, you still won’t know what
to think. At this rime, it’s just impossible to say.”

T
HERE IS ANOTHER WILD CARD in the deck of
possible anthropogenic effects on the quality and
volume of water in the Great Lakes: groundwater
pumping. Until very recently, groundwater was

thought to be a minor component of the hydrological cycle
and was lost under the heading of surface runoff. But no one
really knew how much of the runoff originated as ground
water. In 1998, that. absence of knowledge started to trouble
the board of directors of the Great Lakes Protection Fund
(GLPF), an American nonprofit corporation that under
writes research into the lakes. “We began to ask the question,”
says David Rankin, GLPF’s research director, “What does
the rest of the plumbing look like?”

The GLPF asked the U.S. Geological Survey (USGS) to cal
culate the amount of groundwater finding its way into the
lakes. The authors of the study applied a mathematical formula
to flow measurements from 195 American streams; this teased
apart the contributions supplied by surface runoff and
groundwater discharge, which provides a comparatively steady
flow. Their conclusion: 67 percent of the water in streams
feeding the Great Lakes has been groundwater at some point
in the hydrological cycle. This has far-reaching implications; 35
million people in the Great Lakes Basin rely on groundwater
for drinking water, not to mention industrial and agricultural
uses. While most of the water taken out of the ground in the
basin eventually finds its way into the lakes, the timing of the
discharge has been changed. When lakes are high, groundwa
ter pumped to the surface and ultimately flushed down the
drain will make them higher. And because this water has been
taken from storage, it will not be available to recharge streams
in times ofdrought when the lakes are low. In other words, even
if groundwater pumping is not a significant factor in lowering
the lakes, it could be changing the cycle of the lakes.

The price of water

L OW WATER LEVELS have financial and ecological repercussions
for the Great Lakes. Commercial shipping ranks among the

hardest-hit industries, while water quality and species diversity are
the main environmental concerns.
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Andrew Piggott, a hydrogeologist with Environment
Canada’s National Water Research Institute who is working on
a combined study with the USGS which will integrate Cana
dian and American data, agrees that the cycle of flows may be
more important than absolute volumes. “We’re starring to
wonder,” he says, “if the changes in the cycle have implications

Ministry of Natural Resources, is helping to draft an annex to
the charter intended to make it more binding. He agrees that
while 57 million litres a day is not much water on the scale of
the Great Lakes, it is probably not the only such diversion.

“W&ve always defined the Great Likes watershed by the sur
face water boundary,” says de Launay. “We now know that the
groundwater boundary may be different.”

As recently as October 2003, at the end of a warm, dry sum
mer, the Canadian Hydrographic Service reported grimly that
in the near future, the waters ofMichigan-Huron could fall to
the all-time low set in 1964. But then a wet, warm November
halted the decline and reduced evaporation, so the lake re
mained 15 centimetres above what was forecast. A cold Janu
ary evaporated some of that margin but, at the same time,
increased the ice cover, which protected the lake through the
winter. By February 2004, Environment Canada forecast that
the lake would hold most of the water through the summer.

‘We’ve always defined the Great Lakes watershed by the
surface water boundary1

for aquatic species. Trout, for example, take signals from the
temperature and would expect increased flows in the spring.
It could be a problem if that water isn’t there.”

The USGS studies have revealed another troubling
anomaly. It was always assumed that the boundaries of the
Great Lakes watershed overlie the boundaries of the aquifers
that feed into the lakes. The point is especially critical along
the southern and southwestern coast of Lake Michigan,
from Chicago to Milwaukee, where the subcontinental di
vide falls within a few kilometres of the lake. Some com
munities in that stretch can actually see the lake in the
distance but are not allowed to draw water from it because
they are located in the Mississippi watershed. So they pump
water from the ground instead. But ate they pumping water
from a groundwater regime that feeds into the Mississippi
watershed or the Great Lakes? A new study by the USGS and
the Wisconsin Geological and Natural History Survey, not
yet published, has revealed that communities in seven coun
ties in Wisconsin have, in fact, reversed the flow of deep
groundwater which otherwise would have fed Lake Michi
gan. The USGS study says the net loss to the lake from
groundwater pumping, a de facto diversion into the Missis
sippi, totals 57 million litres a day.

The new findings are bound to be a headache for the signa
tories to The Great Lakes Charter, a 1985 compact by which
Quebec, Ontario and the eight states bordering the Great
Lakes, agreed “to conserve the levels and flows of the Great Lakes
and their tributary and connecting waters.” The primary- pur
pose of the charter was to unify the jurisdictions in their oppo—
sition to water exports and diversions. David de Launay,
director of the Lands and Waters branch of the Ontario

Assuming an average rainfall, it predicted that by June, the lake
would probably be 44 centimetres below its long-term average
but 15 centimetres higher than it was in June 2003.

Does this mean that the lake levels are recovering? Or is this
just a blip in the downward trajectory of the lakes? No one
knows. “But at least now a lot of things are happening,” says
Sarah Miller, coordinator of water programs with the Cana
dian Environmental Law Association. “Governments have
begun to take the unknown seriously.”

In December, Miller points out, the Ontario government
announced a moratorium on permits to pump and remove
groundwater from any watershed in the southern part of the
province, a regulation that particularly applies to water bot
tlers. And in February, it launched a study into ways and
means of further protecting the supply and quality of all
drinking water in the province. In June, the Council of
Great Lakes Governors and Premiers is expected to release,
much delayed, an implementation plan for the The Great
Lakes Charter Annex, an enhanced water-management sys
tem that “protects, conserves, restores and improves the wa
ters and water-dependent natural resources of the Great
Lakes Basin.” So if it’s any consolation to Jim and Nancy
Rogers and other cortagers on Georgian Bay wondering
what to do about low water levels, the agencies responsible
for managing the lakes are also wondering.

Writer Davia’ Lees is based in Toronto.

To comment on this article, e-mail editor@canadian

geographic.ca. For related information, visit wwwcanadian
geographic ca/resources.

Surface runoff

Groundwater I
pumping I

Groundwater flowing

diverted by pumping
toward Great Lakes

108 CANADIAN GEOGRAPHIC MAY JUNE 2004


