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PREFACE


I got my introduction to the world of the Mississippi River as a college student in the 1980s. I lived in La Crosse, Wisconsin, in the famed Driftless Area, with fishing enthusiasts, hunters, and river rats as my neighbors. I spent a lot of time near the river. I hiked up and around the bluffs and biked to the river’s edge to watch the river flow. Time along the river calmed me. I felt connected to a bigger world. I was hooked.

I still spend a lot of time along the river today and never tire of it. The river offers something new every day. I’ve watched beavers chewing on sticks and bald eagles snatch fish out of the river. I stood twenty feet from a bobcat before it slipped into a marsh. In Minnesota, I watched a porcupine on the side of the road enjoying a snack. From northern Minnesota to the Gulf of Mexico, I have immersed myself in the river’s waters. Every sunset soothes my mind. Every morning on a sandbar renews my spirit.

The river we call Mississippi is a remarkable place, a life-giving and life-sustaining force that runs through the heart of the United States. Its name is from the Algonquin-speaking Native Americans who lived in the river’s headwaters region. The earliest known written use of the name is from a letter written by Father Claude-Jean Allouez, a missionary spreading the Christian gospel to Native Americans along the Fox River in central Wisconsin. In 1667, Allouez wrote: “THESE are people [the Mascouten People] dwelling to the West of this place, toward the great river named Messipi. They are forty or fifty leagues from this place, in a country of prairies, rich in all kinds of game.”

It’s likely that French trappers had heard the name even before Allouez. In 1681, Estienne Michallete created a map on which he refers to the river as “Mitchisipi ou Grande Riviere.” By the 1700s, Mississippi was the name most commonly used by cartographers. The Algonquin words that gave us the river’s name—Messi-sipi—do not mean “great river” but something more like “long river,” according to the Ojibwe language experts I’ve consulted.

Indigenous communities lined the entire river, of course, and each had their own name for it. The Cheyenne People were apparently not starry-eyed romantics about the river; they called it Má’xe-é’ometaa’a (Big Greasy River). Interestingly, the Missouri River was É’ometāā’e (Greasy River, just without the superlative); they also knew a É’komó’eo’hé’e (Greasy Grass River).

The Pawnee called the river Kickaátit. The southern Lenape, who encountered the Mississippi after being forced from the east coast, may have called it Namesi Sipu (Fish River), although they used the same term for some other rivers. The Arapaho used the word Beesniicíe, whereas the Wyandot (Wendat) word was reportedly Yandawezue. You get the point. Lots of names. But all these names also reveal that this river has been central to our lives for a long time.

[image: Image]
The author canoeing the Mississippi River in northern Minnesota.


Whatever we call it, the Mississippi is a special place. The river’s north-south route has enabled the long-term survival of many species of plant and animal life. When the climate cooled, they migrated south. As the climate warmed, they extended their range north. The river’s world provides space for life to emerge, grow into adulthood, mate, and provide sustenance to others in death.

When you look at the Mississippi, it’s hard not to focus on all that water. The Mississippi, though, is far more than moving water. It’s a complex system (even a complex of systems) that has evolved over millennia. Water from the main channel connects to wetlands along its reach. Trees grow in dense clusters along the river and along the land that rises away from it. Grasslands occupy niches in the Mississippi’s world. And hundreds of species of animals depend on this interconnected system for their survival—from tiny zooplankton to massive alligator gar, from delicate silky asters to ancient bald cypress, from mayflies to damselflies, from songbirds just passing through to resident bald eagles. All depend on the world of the Mississippi for space to raise their children and to sustain them through their lives.

I’m going to guide you into the river’s world. For the sake of convenience, I’ve divided the topics into main channel habitats, wetlands, prairies, and forests, but these divisions exist mostly in our heads. In the river’s world, everything connects. Birds need mayflies, which need wetlands; paddlefish need zooplankton, and both need the flowing waters of a big river; least terns need sandbars. Boundaries are ephemeral. Today’s cypress swamp can be tomorrow’s marsh. Prairies become forests.

I’m sure some people find mountain scenery more appealing than the Mississippi. I get it. Mountains may inspire people to great heights (just not me!), but the Mississippi invites us to slow down. There are places along the river that offer jaw-dropping beauty, but most of the beauty in the river’s world is more subtle.

I first visited the Mississippi headwaters in the middle of winter. From the parking lot at Itasca State Park, I snowshoed to the edge of the lake and took a selfie. I had the entire spot to myself. I continued through the forest and got lost in the quiet, then retreated to a cabin where I warmed up with hot chocolate. In spring, I’ve hiked through floodplain forests painted with wildflowers and filled with the music of songbirds. I’ve savored fall mornings when cooler air dips into the Mississippi valley and wisps of fog rise from the water like spirits, framed by the oranges, reds, and yellows of trees preparing for their winter slumber.

All this and so much more keeps me coming back, in different seasons, at different times of day. I hope this book inspires you to do the same, to visit the Mississippi time and again, and experience its varied moods, to get to know the life that depends on it, to listen to the river and take your time while you’re there.
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The Birth and Life of a River


Three hundred million years ago, practically yesterday, the Earth’s land masses collided and formed the supercontinent Pangea. The great tectonic plates beneath the land masses pushed up, over, and under each other, which forced the land to rise. Along the margins of the areas where the plates collided, mountains rose, one of which was the Ouachita-Appalachian Mountain range.

As Pangea split up a hundred million years later—just thirty million years after the emergence of dinosaurs—one of the fault lines was along the Ouachita-Appalachian Mountains. As the land masses drifted apart, the emerging gaps filled with water. The gap south of the Ouachita-Appalachian Mountains grew into the coral-ringed Gulf of Mexico.

For tens of millions of years, those mountains blocked most water in North America from flowing into the Gulf of Mexico. Most rivers flowed to Canada and the Boreal Sea. Only the few rivers that flowed south of the range emptied directly into the Gulf—but big changes were coming.

About one hundred million years ago, the Farallon and Kula tectonic plates slipped under the North American plate, causing a portion of west-central North America to sink. The lower elevations gradually filled with water (sea level was rising, too), which formed the Western Interior Seaway, a body of water that eventually grew long enough to link the Boreal Sea with the Gulf of Mexico.

Rivers flowing from the western side of the Appalachians no longer merged with streams that flowed to the Boreal Sea, but emptied into the Western Interior Seaway, as did some rivers west of the seaway. The ancestral Tennessee-Alabama River flowed through the southern section of the continent and was the largest river that connected with the Gulf of Mexico. Geysers dotted the landscape. Dinosaurs roamed.

Thirty million years later, sea levels dropped, and the Western Interior Seaway slowly drained. Around the same time, a sixty-two-mile gap had opened between the Ouachita Mountains and the Appalachian Mountains. Much of the land below the gap had sunk well below adjacent areas, so water crept into it from the Gulf of Mexico and covered the low-lying areas for the next sixty million years.

By seventy million years ago, the land above the subterranean Reelfoot Rift in the central United States had dropped in elevation. The areas that had sunk then captured water and allowed it to flow south, where it merged with the waters of the Gulf of Mexico around Cairo, Illinois. The Mississippi River was born.

During its infancy, waters from the northern and central Appalachian Mountains fed the Mississippi. The ancestral Tennessee-Alabama River flowed from the southern Appalachians to the Gulf of Mexico. Out west, water from west-central North America drained into the ancestral Brazos, Colorado, and Arkansas Rivers, which eventually emptied directly into the Gulf of Mexico. An ancestral Rio Grande River drained a small portion of the southwestern United States.

Just a few million years after the Mississippi River began to flow, a huge meteor struck Earth in the Gulf of Mexico and wiped out much of the planet’s life, including the dinosaurs. By sixty million years ago—about when the Rocky Mountains had reached their highest point—the Mississippi River had grown to, perhaps, 1,200 miles long and drained much of central North America.

By fifty-six million years ago, the Platte and Arkansas Rivers had rerouted so that they flowed into the Mississippi River at the northern end of the Mississippi Embayment. This was the first time the Mississippi River received water and sediment from western North America.

By thirty million years ago, the Tennessee River had shifted north and merged with the ancestral Ohio River, which eventually merged with the Mississippi at the northern end of the Mississippi Embayment. The Platte River shifted north and east for a few million years before rejoining the Mississippi basin. Farther south, the Arkansas and Red Rivers shifted their course to drain into the Mississippi River at the southern end of the Mississippi Embayment.

The Mississippi grew into an enormous river. By five million years ago, it was carrying up to eight times as much water as the Lower Mississippi River carries today. The Mississippi’s headwaters may have extended into southern Canada.

Three million years ago, sea level was about eighty feet higher than it is today. The Mississippi and Ohio Rivers merged around Helena, Arkansas. Just a blink of geologic time later, everything changed again when the planet cooled and massive sheets of ice slowly covered much of the Upper Mississippi valley.

Water to Ice

Two and one-half million years ago, the climate cooled and water turned to ice. As the water froze, it grew into towers of ice that slowly spread across the land and seas. The first major advance of glaciers into the central United States began about one million years ago. For hundreds of thousands of years, ice sheets reached deep into the Mississippi valley, retreated for a while, then returned. During peak cold periods, ice covered as much as 30 percent of the planet. Millions of square miles of permafrost formed in the areas next to the glaciers. In North America, a permafrost belt about one hundred miles wide developed around the margins of the glaciers. Sea levels dropped up to three hundred feet as the glaciers trapped moisture.

The giant Laurentide Ice Sheet spanned millions of square miles in North America and soared more than a mile high in places, covering most of Canada and, occasionally, creeping as far south as the Middle Mississippi valley. As the glaciers advanced, they leveled hills and the ground compacted and sank under their enormous weight. Parts of the Upper Mississippi valley disappeared under ice.

The glaciers rearranged the flow of water around the continent. Ice redirected the flow of the ancestral Ohio River and gave birth to the Missouri River we know today. The glaciers forced changes in where the Mississippi River flowed, too, sometimes pushing the channel east or west.

Along the Lower Mississippi, the river forged a wide floodplain covered with sand and sediment scraped up by the advancing glaciers and carried by the river. As the ice sucked up more and more water, the Lower Mississippi’s flow decreased while the sediment load increased, and the river developed a braided channel, multiple small channels that flowed around thick island complexes. Once the glacial meltwater flow diminished, the volume of water in the Mississippi decreased. The current slowed and the braided channel transformed into one that meandered across the land. Beginning about 250,000 years ago, winds blowing over the floodplain picked up fine-grained particles from the river’s floodplain and, over tens of thousands of years, built the loess hills upon which Memphis, Vicksburg, and Natchez would be built.

About eighty-five thousand years ago, just before the onset of the Wisconsin Glacial Episode, the last major advance of ice in North America, a portion of the Mississippi River broke through the Bell City–Oran Gap in southern Missouri’s Crowley’s Ridge and followed a path through the Eastern Lowlands where it formed a new confluence with the Ohio River. Twenty-five thousand years ago, the Mississippi permanently abandoned its channel through the Western Lowlands and settled fully into the Eastern Lowlands, where it would flow for the next thirteen thousand years.

Ice to Water

Twenty thousand years ago, the glaciers in North America reached their peak penetration into the Mississippi valley. When the glaciers reached their maximum extent, the drainage basin for the Mississippi River was immense, reaching all the way to Hudson Bay.

The climate soon warmed again, and ice slowly turned to liquid. The weather was sometimes warmer and sometimes cooler, so the pace of melting varied. In northwest Minnesota, a piece of the ice sheet called the Des Moines lobe expanded briefly before it melted away. In its wake, it left behind the Big Stone Moraine, a tall ridge built up on the side of the ice from debris that the glacier had pushed to its edge. As the glaciers melted, the moraine formed a dam. The water behind Big Stone Moraine grew into a massive lake known as Glacial Lake Agassiz.

The water rose until it reached the top of the moraine, then, thirteen thousand years ago, it spilled over near Browns Valley, Minnesota, and carved a path through the Traverse Gap. Torrents of water raced down a channel of the Minnesota River to Saint Paul and continued to flow for hundreds of miles south. This was Glacial River Warren.

Glacial River Warren transported melted ice for five hundred years, slowed for a thousand years, then picked up steam again and flowed for another seven hundred years. The torrents of water carved deep into the land from Browns Valley to St. Louis.

Farther south, the Mississippi River changed course again around Cape Girardeau. Instead of turning southwest for twenty miles through the Eastern Lowlands before turning back toward Commerce, Missouri, the river—possibly aided by changes in the land wrought by earthquakes along the New Madrid fault—diverted south through dense bedrock hundreds of millions of years old and cut a narrow gorge known as the Thebes Gap. Forty-four miles south of Thebes Gap, the Mississippi River formed a new confluence with the Ohio River.

The waters of Glacial River Warren filled the Mississippi’s preglacial valley at Saint Paul. The current washed away two hundred feet of soil and sediment from the bottom of the valley until it reached limestone bedrock. As the water dug out all that sediment, the elevation changed between parts of the channel around Saint Paul, which formed River Warren Falls, the ancestor of today’s St. Anthony Falls in Minneapolis.

South of Saint Paul, River Warren followed a preglacial Mississippi River channel. The water flowed south until Pine Bend, where it turned to the east and followed an old channel near where the Minnesota and Mississippi Rivers merged before the Ice Age. Farther east, the water merged with more meltwater coming down the St. Croix River, and the channel shifted to the south.

By ten thousand years ago—not long after the formation of the Great Lakes—the continental United States was free of glacial ice. After the glaciers retreated north, the most northern channel of the Mississippi River emerged in Minnesota above Saint Paul.

[image: Image]
North America 70 million years ago, when the Mississippi River was born
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5 million years ago
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12–15 thousand years ago, at the end of the Wisconsin Glacial Episode


Nine thousand years ago, the meltwaters feeding Glacial River Warren reduced dramatically. As the volume of water reduced to a fraction of what it had been, the current slowed and returned sediment to the base of the wide valley. Tributaries cut steep paths to reach the Mississippi River. At Saint Paul, for example, the channel was as much as 150 feet deeper than it is today. Tributaries built fan deltas that sloped to meet the Mississippi, and those deltas pushed the Mississippi’s channel around. The Vermilion River near Hastings pushed the current to the northeast. The Chippewa River Delta formed a natural dam that created Lake Pepin, which may have backed up as far as Saint Paul a few thousand years ago.

[image: Image]
Lake Agassiz


By seven thousand years ago, the Mississippi River that we know today—or at least knew in the nineteenth century—had taken form: a braided channel on the upper river that flows around multiple islands and a meandering river farther south.

The Future

Change is the rule in the natural world, even if much of that change happens well beyond a human time scale. The land rises and falls. Temperatures change. Rivers alter course and grow and shrink in response to conditions around them.

The Mississippi River is not immune to change. It’s likely, for example, that the Mississippi River will grow bigger in the future, although I won’t be here to witness it. Much of the land in southern Canada is still rising. Glaciers are heavy, so as they form and spread across the land, their weight pushes the land down. When a glacier melts, the land it previously covered rises. Southern Canada has been uplifting since the retreat of the Laurentide Ice Sheet and could rise another four hundred feet over the next few thousand years. When that happens, the rise will probably direct more water into the Mississippi basin and turn the Mississippi into a bigger river again.

Geologic Features of the River Today

The Mississippi is much more than water moving down a channel toward the sea. From its headwaters in northern Minnesota to the Gulf of Mexico, the river responds and changes to the world around it. Sudden elevation changes create rapids or waterfalls. Other streams merge with the Mississippi, creating a bigger river. The river cuts through rolling hills, carving a dramatic valley in the process. Those hills give way to flat floodplains, which are sometimes dense with stands of trees and, other times, lined with manicured rows of corn. Let’s look at the major geologic features that still define the Mississippi today.

[image: Image]
St. Anthony Falls today


Owahmenah/St. Anthony Falls

The cataract at downtown Minneapolis is the remnant of a massive waterfall known as River Warren Falls. The Dakota People called the falls Owahmenah (falling waters), whereas neighboring Ojibwe named it Kakabikah (severed rock). We know it today by the name it was given by Father Louis Hennepin in 1680, St. Anthony Falls.

The falls trace their roots to the end of the last ice age as glacial meltwaters filled the Minnesota and Mississippi valleys. What a remarkable sight they must have been when they formed: water cascading down 175 feet—about the same as Niagara Falls—and stretching one-half mile wide. Glacial River Warren flowed over hard Platteville limestone that rested atop sandstone. As the water flowed, it seeped through cracks in the limestone and eroded the underlying sandstone. Over time, a ledge of limestone hung farther and farther out over the eroded sandstone until gravity pulled down unsupported chunks. As these chunks of limestone cracked and fell, the falls migrated upstream at an average pace of four feet per year.

When the falls reached the confluence of the Minnesota and Mississippi Rivers, they split. One branch retreated up the Minnesota River until it hit an old river channel about two miles from the confluence and petered out. The other branch continued up the Mississippi River, leaving behind the only gorge along the Mississippi’s course.

Businesses near the falls—sawmills, mostly—relied on the falls to generate hydropower for their factories, so the continued erosion was problematic. In 1869, an attempt to stabilize the falls led to a near catastrophic collapse. After a few years of failed attempts to fix the damage, the US Army Corps of Engineers poured a concrete cap over the falls to prevent further erosion, which is still in place today.

[image: Image]
The Mississippi River in the Driftless Area, from Lansing, Iowa’s Mount Hosmer


The Driftless Area

Much of Minnesota was shaped by what the glaciers did, but there’s one area that is shaped by what they didn’t do: they didn’t flatten the land. The Driftless Area covers twenty-four thousand square miles in Minnesota, Wisconsin, Iowa, and Illinois that were not touched by the last round of glaciers. The area has none of the rocky, gravelly debris, called drift, left behind by glaciers, hence the name. Rolling hills, steep valleys, and a variety of ecosystems, some of them quite rare, define the Driftless Area. This landscape contrasts markedly with the hundreds of miles of agricultural lands all around it. The topography isn’t ideal for city-building, so most of the communities in the Driftless Area are rather small.

The Mississippi River cuts through the heart of the Driftless Area, carving a dramatic valley framed by tall limestone bluffs. Tributary streams with clear, cold water disappear into the Mississippi at the ends of steep valleys that some folks (mostly in Wisconsin) call coulees. Many of these streams provide ideal habitat for trout but are also prone to unpredictable bouts of flash flooding.

As the glaciers melted, unfathomable amounts of water raced down the Mississippi River, carving a deep path through the limestone and sandstone bedrock of the Driftless Area. All that glacial meltwater carried tons of silt, sand, and gravel that eventually settled to the bottom of the valley as the water flow slowed. The river valley today—framed by bluffs that rise five hundred feet or more above the river—sits on top of sediment that is three hundred feet deep.

[image: Image]
The Missouri River near its confluence with the Mississippi


The Missouri River

Running for 2,522 miles, the Missouri River is not only the longest tributary of the Mississippi, it is the longest river in North America. From its presumed source at Brower’s Spring in the Centennial Mountains in Montana, it flows through six states and much of the Great Plains. If we define the Missouri River as the body of water that emerges from the Rocky Mountains and that flows east and south, eventually emptying its waters into the Gulf of Mexico, there wasn’t really a Missouri River before the Ice Age began more than two million years ago.

For millions of years, water from the northern Great Plains and Rocky Mountains drained east and north into Canada and the Boreal Sea. Much of the Missouri River’s course today, from Great Falls to Kansas City, formed along the edge of glaciers, some of it through old channels of preglacial rivers and other parts in new channels that were cut by meltwaters as the glaciers retreated. The river’s narrow valleys were, for the most part, cut after the glaciers left, whereas the wider valleys formed in preglacial times. In North Dakota, for example, the Missouri River flows through some valleys that are six to twelve miles wide and that typically flow west to east; these are preglacial river channels. In contrast, the Missouri flows through valleys that are less than two miles wide and that typically flow north to south; these are the more recent channels.

[image: Image]
The Chain of Rocks


The Chain of Rocks

The last set of rapids on the Mississippi cuts across the river just north of St. Louis. During the end of the last glacial period, the Mississippi, Missouri, and Illinois Rivers carried vast amounts of water from melting glaciers. Around St. Louis, the Mississippi’s channel shifted west over areas of exposed bedrock. When the river is relatively low, the bedrock creates a series of rapids. Barges can’t navigate over rapids, so the US Army Corps of Engineers built an 8.4-mile canal to bypass the rapids. It opened in 1953. On the river side, the Corps built a low-water dam from bank to bank, so the rapids we see today are actually water running over the concrete dam, not bedrock.
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The Ohio River near its confluence with the Mississippi at Cairo, Illinois


The Ohio River

The Ohio River—the name came to us from the Seneca People—zigzags for 981 miles from Pittsburgh, Pennsylvania, to the Mississippi River (a distance of 546 miles as the crow flies) at Cairo, Illinois. Today, we identify the start of the Ohio River at the place where the Allegheny and Monongahela Rivers merge, but the Lenni Lenape (Delaware) and Haudenosaunee (Iroquois) Peoples carried the name “Ohio” up the Allegheny valley.

The Ohio is pretty young for a river. Some segments may be only one hundred thousand years old (such as the channel that passes Cincinnati). Before the Ice Age, the Teays River carried water from much of central and eastern North America east and north to the ocean. When the first sheet of ice crept south, the Nebraskan, it wiped out most of the Teays River but gave birth to the Ohio, a stream that flowed along the edges of the ice. Subsequent pulses of ice continued to shape and reshape the area around the nascent Ohio River, but by 130,000 years ago, the Ohio had more or less settled into its current channel. As the Ohio’s channel shifted, so has the river’s confluence with the Mississippi. The current confluence of the two rivers is only about 9,500 years old.

Although the Ohio River isn’t as long as the Mississippi, it carries more water at their confluence, about 50 percent more than the Upper Mississippi does. The ecology of the Ohio has suffered tremendously from pollution dumped in it from the big cities and industries along its banks as well as from a series of locks and dams built to aid navigation, but some habitat restoration efforts are underway.
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The Mississippi Embayment


The Mississippi Embayment

About ninety-five million years ago, part of south-central North America passed over a hot spot deep in Earth’s crust. Magma oozed toward the surface along existing fault lines in the crust. The heat and pressure bent the ground upward. Over the next ten million years, the land rose as high as 9,800 feet in places. Wind and water gradually eroded the uplifted land until it was roughly level with the surrounding land again. After ten million years, the hot spot rotated away and the land cooled. As the land cooled, it sank until it settled as much as 1.6 miles below sea level, which created a sixty-two-mile gap between the Ouachita and Appalachian Mountains.

The gap between the mountains and its lower elevation created space for a river—the ancestral Mississippi—to enter and flow through. Water also crept up and into the gap, covering the low-lying areas for parts of the next sixty million years as sea levels rose and fell. Scientists call this area the Mississippi Embayment. Layers of soil tell the story of the geologic history of the Embayment: sand, silt, and clay deposited thirty-five to fifty-five million years ago; sand and gravel three to five million years ago, and blankets of fine loess blown into place during the Ice Age.

The Delta

The land at the end of the river, the area from roughly Baton Rouge, Louisiana, to the Gulf of Mexico, didn’t exist as land until the Mississippi River built it, grain by grain, over seven thousand years. The delta plain in Louisiana spreads about 150 miles wide and 150 miles deep. Fan-shaped deposits from the Mississippi spread over even more of the floor of the Gulf of Mexico.

During those seven thousand years, the Mississippi has shifted the channel it follows to the sea five times. The areas where the channel meets the sea formed new lobes of land with each shift. The Mississippi River long ago moved away from four lobes (Lafourche, Maringouin, St. Bernard, and Teche), but two are active today: the Plaquemines-Balize lobe is today’s bird’s-foot delta, and another lobe is active at the end of the Atchafalaya River.

Each time the river jumped to a new channel, the sea became the dominant force shaping the borderlands. Some of the land in the old lobe dried up, eroded, and sank. Along the margin of land and sea, wind and water sculpted some areas into sandy points that eroded into barrier isltands.

The Mississippi will jump channels again. The Plaquemines-Balize lobe is reaching the end of its land-building cycle. Only a mass of concrete called the Old River Control Structure has stopped it from jumping to the Atchafalaya River in our lifetime.

Other Major Tributaries

The Mississippi River basin today covers 1.25 million square miles across thirty-two states and a small part of two Canadian provinces. Hundreds of rivers feed directly or indirectly into the Mississippi River. Here are some of the longer rivers:

• Arkansas (1,469 miles long)

• Des Moines (525 miles long)

• Wisconsin (430 miles long)

• Minnesota (370 miles long)

• Iowa (323 miles long)

• Rock (299 miles long)

• Illinois (273 miles long)

• Yazoo (190 miles long)

• Chippewa (183 miles long)

• St. Croix (169 miles long)

[image: Image]
The Mississippi’s birds-foot delta
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