Itinerary 4: Minnesota River Valley-Ottawa Bluffs
Time: 2 hrs

What was Minnesota like, long, long ago?

What is under the ground beneath the grass, soil and houses?

Why is the Minnesota River Valley so big?

Why are the ravines shaped like V’s?

What is a controlled burn?

Where has the prairie gone?

Topics to Observe with Specific Text References:

Stream Development p. 67-75




Ecosystem Management


Effects of Glaciation p. 101-104



Role of Fire

1. The Nature Conservancy’s Ottawa Bluffs

Ottawa Bluffs is an 80-acre nature preserve owned by the Nature Conservancy.  It is a good representative of the types of land held by non-profit land trusts.  Most such organizations welcome appropriate use of their properties by educational groups.  As a teacher, you should consider contacting such organizations in your vicinity when considering sites for field trips related to the earth or biological sciences for they often preserve natural examples of natural processes that are obscured in human dominated landscapes.  When a guest on such a property be sure to stress the following Low Impact – Leave No Trace Ethic:

· Remain quiet out of respect for other people and nature’s creatures (besides you have a better chance of seeing wildlife this way).

· Do not feed, approach or otherwise disturb wildlife as this can compromise their independence and ability to survive in the wild.

· Beware of environmental hazards like poison ivy, poisonous spiders, sharp rocks, barbed wire, flash floods, thunderstorms, etc.

· Always stay on the trail to prevent trampling of fragile vegetation and trail widening.

· Stay off delicate trails and landscapes when conditions are muddy to prevent erosion.

· If you see someone else’s litter, pack it out if you can.

· Take nothing, but pictures, leave nothing but footprints.

2. Return of the Prairie

Do your students know that fire can be a good and necessary process in maintaining some ecosystems? At our next stop we see an area of the woods, in which many of the trees have been removed and showing evidence of recent fires.  What has happened? The area around Mankato represents the western boundary of the transitional oak forests that grade into the deciduous forests of Wisconsin to the east and the beginning of the true grass dominated prairies to the west.  In this environment the outcome of competition between grasses and trees is determined by rainfall and the frequency of wildfires started by lightning strikes.  Frequent fires prevent trees from becoming large enough to shade out the faster growing, drought resistant and sunlight needing grasses. The absence of fire allows the trees to grow large enough to shade out the grasses and become dominant in the system.  When European settlers occupied he prairies they suppressed natural fire, shifting the balance toward the trees. The Nature Conservancy seeks to restore the natural fire regime in hopes of restoring the old mixture of grasses and trees.  The fire evidence visible results from controlled burns designed to simulate the previous fire regime.  The small size of the preserve prevents natural lightning strikes from being adequate for this task.  The Conservancy is implementing the new fire regime in phases to prevent complete loss of the tree cover until the grasses have had a chance to reestablish themselves.  This reduces the dangers of erosion during the period of disturbance (loss of vegetation).

3. Ravine Erosion

Further up the valley we come to a location where significant the tiny stream has created large gullies by erosion. This provides a good example of erosion and mass wasting in action.  The small stream has significant ability to cut downward into the weak sedimentary rocks of southern Minnesota because of the relatively steep topographic gradient along the walls of the Minnesota River Valley. The widening of the vertical shaft eroded by the stream results from mass wasting, creating the V-shape of the ravines.

4. The VALLEY! 

We can see a great deal of the structure of the Minnesota River Valley from Ottawa Bluffs, including the results of ancient erosional processes, current river evolution and human interference with the river’s development.  Notice, that the broad, flat, sediment filled floodplain is bordered by relatively steep slopes.  The size and depth of the Minnesota River Valley are greater than the current stream can account for. The structure of the valley was created by events at the end of the last Ice Age.  Until about 12,000 years ago, this region of Minnesota was covered by a huge continental ice sheet. The weight of the ice sheet depressed the land throughout Minnesota.  The continuous slow southward flow of the ice sheet scraped the landscape free of most topography and deposited large amounts of sediment in the form of glacial till at the ice sheet’s southern margin.  These long ridges of material are called glacial moraines.  At the end of the ice age, the ice sheet retreated northward due to melting at the southern end which exceeded addition of ice from more northerly locations.  With the heavy ice sheet covering and depressing the land toward the north and the blockage to drainage to the south by the end moraine, a huge glacial lake was formed. This Lake Agassiz covered much of northwestern Minnesota, North Dakota, Manitoba and Saskatchewan. The moraine runs forms the current divide between the Red River and Minnesota River Valleys. Eventually a gap formed in the end moraine causing the bulk of Lake Agassiz’s water to drain down a small pre-existing valley into the Mississippi River.  Drainage of this huge lake caused erosion of the relatively weak sedimentary rocks of southern Minnesota, carving out the huge Minnesota River Valley.  At this time the Minnesota River is called the glacial river Warren.  Downward cutting of the river was only halted when harder metamorphic rocks underlying the sedimentary beds were encountered. Further melting of the glacial ice eventually opened lower outlets for Lake Agassiz through Canada leaving the Minnesota River of today in its oversized valley. Creation of the trench-like Minnesota River Valley had the effect of lowering the base level of its surrounding tributary streams.  This increase in the gradient of a stream has the effect of rejuvenating it, allowing it to adopt the V-shaped profile and rapid downward cutting nature typically seen in mountain regions.  The tributary streams which flow into the Minnesota River have created ravines as they erode rapidly downward toward the new lowered base level. Eventually this erosion will smooth out the Minnesota River Valley into a broad flat depression in the surrounding plains. Today the Minnesota River meanders through its oversized valley, eroding sediment on the outside of its curves where the current is fastest and depositing material on the inside of curves where the current slows. Further reworking of the floodplain occurs every few years with flooding of the bulk of the valley floor.  This would normally leave behind a rich new layer of sediment.  To reduce damage to property, humans have constructed protective dikes through downtown Mankato.  These dikes have the effect of restricting the river’s course, forcing the rate of flow to increase through these zones (imagine restricting flow out of a garden house with your finger).  This causes the river to cut more deeply into its channel during flood intervals, threatening the stability of the dikes.  Restriction of the river’s ability to flood prevents the addition of fresh sediments, which would normally help to build up the floodplain and add nutrients to the soil.

