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Report on the Ecology and Geology of 
The Mississippi River Gorge 

Presented to the Seward Neighborhood Group 
By Aaron Brewer 

Purpose Statement and Background 
The purpose of this report is to present the findings of a literature review and 
personal interviews about the ecology and geology of the .Mississippi river gorge 
located on the eastern boarder of the Seward neighborhood. The directives were 
to study both the history and current conditions of the geology and ecology of 
the Mississippi river gorge in Seward. The report was commissioned to aid the 
Seward Neighborhood Group (SNG) in producing a brochure that describes 
these features of the Riverside Park. 

Organization of this Report 
The report is divided into three chapters, a short introductory chapter outlining 
the study area and jurisdictional boundaries; one on geology; and one on 
ecology. The appendices at the end of the report include the following: 
1. Groups that are concerned with the river issues are highlighted to aid SNG in 
identifying its allies 
2. miscellaneous information on photographs 
3. a folder (housed at the Seward Neighborhood offices) containing various 
maps and publications acquired from a variety of sources during the research for 
this report. 

Chapter 1 --Introduction and Park Land Jurisdiction 
The eastern boarder of Seward Neighborhood is the .Mississippi river. The river 
lies in a deep gorge carved through the Twin Cities during the last 12,000 years. 
Steep limestone slopes covered with a mix of forest plants and exposed limestone 
bluffs define the gorge. In Seward, forest extends over the upper slope of the 
bluff in a small strip of land bordered by West Riverside Parkway. This area, 
plus a boulevard between West Riverside Parkway and Seabury Lane, is called 
Riverside Park. The park is maintained by the .Minneapolis Park and Recreation 
Board (MPRB). The Park Board has been working with Seward to develop a 
management plan for Riverside Park. The Board seems genuinely interested in 
following the lead of the area residents. SNG is a strong representation of 
Seward area residents and has had considerable contact with the Park Board. 

The entire .Mississippi and a portion of the adjacent banks are under the 
jurisdiction of the Mississippi National River and Recreation Area (MNRRA). 
This division of the National Park Service was recently commissioned to aid 
communities along the .Mississippi in the implementation of their critical areas 
program plan. Each critical areas plan was developed under law in the 1970's 
and 'SO's, but no money was allocated for their implementation . .Minneapolis has 
developed one of these plans which certainly includes part of Seward. The city is 
currently working with MNRRA and the Department of Natural Resources 
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(DNR) to revisit and update their plan. This process should be of direst interest 
to Seward residents because the boundaries of the corridor are 1000 to 1500 feet 
from the river. Ordinances adopted to comply with the critical areas standards 
and guidelines are forthcoming. 

Chapter 2 --Geology: Four Billion Years of Minnesota History 
I. Introduction to the Geology 
If you have ever taken a walk along the banks of the Mississippi river here in the 
Seward neighborhood, or viewed the river's banks from a bridge nearby, or 
ridden the waterway through the area, then you may have remarked at the rivers 
position far below the adjacent landscape, streaming through a deep gorge. Yes, 
this gorge is quite remarkable, and is actually the only gorge on the Mississippi. 
This unique valley cutting through the Twin Cities is a result of the rushing melt
waters of the most recent glaciers as they retreated north approximately 12,000 
years ago. The events which formed the gorge are actually more complex, and if 
you read on you will have a chance to understand the story of our geology as it 
has been pieced together by geologists. 

The Formation and Decay of Rocks 
The exposed rock one can see along the bluffs of the Mississippi is, for the most 
part, sedimentary rock. Understanding how this rock is formed reveals a lot 
about the history of Minnesota itself. The events that formed these rocks are part 
of the areas natural history. All the rocks we see on the surface of the Earth are 
formed by three different types of events: 
1. Deep with in the Earth pressure is very high due to the enormous weight of 
rocks above. Here rock exists as a liquid called magma. Igneous rocks are 
formed when magma is injected into the surface of the Earth from below 
(intrusion), or projected over the surface (extrusion) as during a volcanic 
eruption. The liquid rock cools and solidifies into igneous rocks. 
2. Pressure and heat on rocks can be so great that they are again transformed, in 
situ, to metamorphic rock. Metamorphic rocks can also be formed by exposure 
to chemically active fluids. 
3. Sedimentary rocks are formed under water when sediments composed of soil, 
sand, dust, and material from dead life-forms (organic materials) are deposited 
layer after layer and then pressed together into rock by the pressure of additional 
layers. Sedimentary rocks are composed of sediment from many sources. Soils 
eroded from land, pieces of dead organisms, dust blown into the air from land, 
and dust fallen from outer space all find their way into the water and settle at the 
bottom of large bodies of water (i.e. seas and rivers). The sediment is often sifted 
and rearranged by currents as it accumulates into multiple layers. 

Sedimentary rocks are cemented together by pressure and organic matter. The 
decayed organic matter forms a gum that acts as a cement. Since the percentage 
of organic matter is variable, the degree to which sedimentary rocks are 
cemented together is variable. For example, sandstone hardly sticks together at 
all. That is because it is constructed of relatively large particles of sand, and has 
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very little organic material to lock it all together. The scarcity of organic matter 
in sandstone correlates with the scarcity of fossils in sandstone. At the other end 
of the spectrum is limestone. It is composed of fine particles and contains a high 
proportion of organic material. It is well cemented and very hard. 

Weathering and Erosion: Forms of Rock Decay 
Weathering of rock is caused by abrasion by wind and rain and is enhanced by 
temperature fluctuations. The weathering of rock breaks it into small pieces. 
The pieces are then carried off by water and wind eventually to be deposited in 
rivers and seas where they can be recycled into sedimentary rocks. Weathering 
and erosion are ongoing processes wearing all exposed rocks. Entire rock 
deposition events in Minnesota have been erased after the seas rolled back and 
the newly exposed rock weathered away. 

II. Life On Earth and The Fossil Record 
Many people have come to accept that plants and animals of the Earth are 
evolving. Any particular race of plant or animal changes through time. The 
progressive accumulation of changes within species is the mechanism of 
evolution. A great body of evidence for evolution lies in fossils left in rocks. A 
fossil can be an actual piece of an ancient life-form or just an impression of it as 
captured within a layer of sedimentary rock. The organic material around which 
the sediment was deposited later disintegrates, leaving only an impression. 

Rocks of a certain age will generally have fossils of a similar age. This correlation 
is evident all over the world. Here in Seward the rocks exposed along the 
Mississippi contain fossils of the period in which those rocks were formed. That 
period was the Ordovician period. 

III. Geological Time, and Events 
The major events which shaped our Earth are revealed to geologists in pieces 
found all over the world. Geologists have examined the crust of every continent 
and even under the seas. By piecing together clues that have been documented 
for many years, geologists are putting together the puzzle of Earth's history. 

Figure x shows the geologic time scale. It shows time as divided by those who 
study the history of Earth. Time is divided into four fundamental segments, or 
eras. Eras are further divided into periods. Note that the broadest divisions, 
eras, may span up to several billion years. Each section of time is defined by 
major characteristics which are described in some detail in this report. 

Figure 1 is a representation of the geological time scale. The numbers on the far 
left represent the years past (in millions) since a division of the eras. The names 
of the eras and their periods are written the two columns. On the right of the 
columns are listed several noteworthy events and their dates (in millions of years 
ago (MYA) unless otherwise described). The scale begins with the formation of 
Earth and continues on to the present period. 
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Precambrian Era (about 5,000 Million to 600 Million Years Ago) 
The first era, the Precambrian, starts with the formation of the earth 4,500 to 5,000 
million years ago and spans to 600 million years ago. The formation of earth was 
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completed with the solidification of the Earth's crust. The crust of the Earth 
supported bodies of water, and it is these waters that were the harborers of early 
life. Bacteria (primitive, one-celled organisms) are thought to have appeared 
about 3,500 million years ago. Fossils of blue green algae (cyanobacteria) that 
lived during the Precambrian era have been discovered in rock 2,000 million 
years old. It was these early green organisms which added oxygen to the 
atmosphere through a biochemical process called photosynthesis. 
Photosynthesis is a process by which plants use energy from the sun to make 
biochemical energy for their own use. One of the products of photosynthesis is 
molecular oxygen (02); a gas we all need every moment of our lives. The 
constant replenishment of oxygen via photosynthesis raised the oxygen level of 
the atmosphere, changing the living environment for all. 

The Precambrian era is a disproportionately large section spanning some four 
billion years. That is a long time and many major developments of the living 
world took place then. It is difficult to segment this era into smaller, more 
descriptive periods, because the clues which might have allowed geologists to 
divide the Precambrian era into smaller segments have been lost and broken over 
time making The Precambrian is, however, formally divided into three sections, 
but their divisions are not relevant to the scope of this paper. 

Paleozoic Era (600 to 225 Million Years Ago) 
The end of the Precambrian era is marked by the appearance of the first life
forms that left fossils behind. During the first half of the Paleozoic era the rock 
bluffs visible along the Mississippi river gorge were deposited as sediments 
under an ancient inland sea. During the Paleozoic era the climate over what is 
now Minnesota was much warmer. In fact, scientists believe that the North 
American continent was positioned in such a way that Minnesota was actually at 
the equator (see figure 2). The events of this era are responsible for the 
development of the bedrock in southeastern Minnesota, which, in tum, 
facilitated the formation of the gorge through the Twin Cities. 

Figure 2 shows where the North American continent was in respect to the 
equator. The equator marks the division between the northern and southern 
hemispheres. The sun is directly over the equator during the spring and fall 
equinox, which is just one example of how the equator receives a lot of direct 
sunlight. All that intense sunlight makes the equator hot. The tropical rain 
forests of the world are all located close to, or on the equator. 

During the Paleozoic era the equator lay across North America, and through 
Minnesota as depicted by the line labeled Ordovician (for the Ordovician 
period). Scientists examine magnetized rocks of that era to determine the 
position of the continent. Note that on figure 2 that during the Ordovician the 
equator appears to be at a diagonal. This representation facilitated the drawing, 
but it was the entire continent that was turned, not the equator. Since the 
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Ordovician period, the North American continent has moved northward while 
turning counter-clockwise. 

Figure 2, Position of the equator 

I PRESENT 
I 
L 

Cambrian Period (600 to 500 Million Years Ago) 
At the onset of the Cambrian period, which marks the beginning of the Paleozoic 
era, Minnesota was hot and dry. The land did support some primitive plants 
including liverworts (a low-lying, dark green plant which grows in wet areas, 
seen in Seward growing near the short falls from the spring near the railroad 
bridge). Minnesota was invaded by seas a couple of times during the Cambrian. 
Underneath the Mississippi, and other parts of southeastern Minnesota, exists a 
layer of (Jordan) sandstone deposited by a late Cambrian sea. This layer acts as a 
giant reservoir of water for the Twin Gties. 

Ordovician Period (500 to 430 Million Years Ago) 
During this period an inland sea encroached on Minnesota's boarders from the 
southeast. While the sea covered southeast Minnesota new layers of sedimentary 
rocks were formed. In fact, the layers of rock visible along the Mississippi gorge 
through the Twin Cities were all formed during this single period. The 
horizontal lines stacked vividly within the bluffs give a visual clue about their 
development. The formation of layers is a characteristic of sedimentary rock 
building. The variation within the entire column of layers in the rock is a result 
of variation in sedimentary rock building conditions (i.e. depth of the sea, and 
sediment composition). A general trend from course sandstone to hard 
limestone reflect the change as the conditions under an advancing sea evolved. 
The characteristics of each layer, as they are known today, have been interpreted 
to instruct geologists about the conditions of the continent during periods past. 
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These characteristics and their interpretation are the focus of the following 
discussion on the categories of rock layers that have been exposed by the gorge. 

Description of Rock Layers Visible Along the River Gorge 
1. St. Peter Sandstone 
At the level of the river in the gorge is the St. Peter Sandstone. Spanning up to 
155 feet, this layer extends both far below the river bed and roughly 20 to 30 feet 
( 6 to 9 meters) up the river bank. 

Sandstone forms near the shore of an ocean. Here, the action of waves winnow 
out the finer sediment, depositing them farther off stream in calmer waters. St. 
Peter sandstone was deposited on the shore of the Ordovician sea. The sea itself 
slowly advanced north and west until, late in the Ordovician period, its shores 
rested on central Minnesota. Because the sea shore crept in from the southeast, 
the sea shore, and the resulting sandstone covered a good portion of 
southeastern Minnesota and parts of Wisconsin. St. Peter sandstone is the 
deepest layer visible inside the gorge (other layers were deposited on top of it) 
therefore; St. Peter sandstone is the oldest sedimentary rock within the gorge. 

White to yellow in color, this sandstone is nearly pure in its content of rounded 
quartz sand. Most of the St. Peter sandstone in Minnesota is virtually un
cemented, the cement having been weathered away, if it ever existed at all. One 
can see quite clearly how easily the exposed sandstone weathers and is scratched 
by youngsters wishing to leave their mark on the Twin Cities. At many locations 
along the Mississippi St. Peter sandstone has been washed out by water to form 
caves. In some places the caves have a limestone ceiling. That harder, greenish 
colored, ceiling is the next layer of sedimentary rock laying exposed within the 
gorge. 

2. Glenwood Formation 
The layer above the St. Peter sandstone is the Glenwood Formation. It is a shaley 
unit (contains shale) with a sandy base. Shale is a fine-grained rock that is 
formed by the hardening of clay. This layer of rock exemplifies the transition 
from a time of sandstone deposition to the deposition of finer sediments that 
form better cemented rocks. 

The gray-green Glenwood Formation was deposited between environments that 
would give rise to sandstone or limestone. Due to the swelling of the sea, 
Seward was under deeper waters, and as a result, the environment of rock 
formation was significantly altered. The deeper, calmer waters harbored finer 
sediments, including calcium carbonate (CaC03) from the bodies of organisms 
which inhabited the sea. The contribution of calcium carbonate from 
invertebrates (creatures with a hard, outer shell (e.g. snails)) also indicates that 
this layer is rife with fossils formed from their remains. 

3. Platteville Limestone 



8 

Above the Glenwood Formation is the Platteville Limestone. The major 
component of limestone is calcium carbonate which is among the finer sediments 
and forms a dense, hard rock. This layer is, on average, 30 feet (9 meters) thick, 
and is formally divided into three members that have slight, but definite 
differences in form. This is the layer over which the Mississippi flowed before 
the gorge formed. It was the contrast in cohesiveness between the limestone and 
the sandstone underneath which formed a waterfall (St. Anthony Falls) while 
the gorge was being formed (for more information on the formation of the gorge 
see the section with that title). 

Platteville limestone contains a lot of fossils which makes it a good target for 
fossil hunters. Fossils found in this area include Brachiopods, Cephalopods, 
Gastropods, Bryozoa, Crinoids, and the famous Trilobites (for details about 
fossils refer to Minnesota's Geology or any of many books on fossils). 

Another interesting feature of this layer is the presents of thin layers of Bentonite 
Clay which were deposited as ash from volcanoes. 

4. Decorah Shale 
Above the Platteville Limestone is a gray-green shale deposit called Decorah 
Shale. Recall that shale is formed from the hardening of fine-grained clay. The 
sea level was still high enough during the time of Decorah Shale deposition for 
the sediment to be of such fine content. The organisms contributing to this layer 
are plentiful and diverse. 

This layer is as many as 95 feet (29 meters) thick in other parts of the state, but it 
is only thin to non-existent around Seward. Decorah Shale disappeared due to 
weathering which took place after the Ordovician sea finally retreate,d. 

Figure 3 shows the Mississippi river gorge as it is in respect to the bedrock under 
the Twin Cities. The numbers on the right represent the maximum thickness of 
each layer as measured in various parts of the state. The gorge in Seward is only 
about 66 feet (20 meters) thick. 
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Figure 3, cross-section of the river gorge 
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Mesozoic Era (225- 65 Million Years Ago) 
Better known as the Dinosaur age it was during this era that dinosaurs roamed 
much of the world, including what is now Minnesota. This era begins with the 
Triassic Period. No rocks from that period have been found in Minnesota, but 
rocks East and West of Minnesota contain dinosaur fossils. It is likely that 
Minnesota too had these dinosaurs, but the low-lying relief of the landscape did 
not favor the formation of fossils. 

The second period of the Mesozoic Era is the famed Jurassic period {190- 135 
million years ago). This period left no fossil remains in Minnesota, but 
neighboring states have found fossils from the dinosaurs which probably lived 
here. 

The third and final period of the Mesozoic Era is the Cretaceous period {135- 65 
million years ago). During the Cretaceous, about 100 million years ago, oceans 
once again invaded the interior of the North American continent. The ocean 
advanced into Minnesota from the west, making its eastern boarder in central 
part of the state. When the seas finally retreated from the North American 
continent during this Era, they did so for the last time. 
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Another interesting event of the Mesozoic Era was that of the break-up of a super 
continent, Pangea, around 200 million years ago. North America and Greenland 
broke off as one continent to separate sometime later. 

Cenozoic Era 
Tertiary Period 
The current era begins with the final extinction of the dinosaurs. During this era 
mammals reign as dominant life forms on Earth. Grasses, which are considered 
highly evolved plants, achieved dominance on the Tertiary grasslands that came 
to be in Minnesota. During this period the North American continent was still 
moving north of the equator and cooling as a result. 

River sediments outside of Minnesota preserved animals like Oriodonts (Sheep 
like) and titanotheres (rhinoceroses like) and other mammals. These animals 
have been found in the Badlands National Park in South Dakota where ancient 
rivers used to flow from the young Rocky Mountains. As erosion was the 
dominant geological event of Minnesota's Tertiary period, no rocks of Tertiary 
age have been positively identified in Minnesota, but it is probable that similar 
animals lived in Minnesota. 

Quaternary Period 
Minnesota has been moving north from the equator and cooling since the 
Mesozoic era. The resultant cooling of Minnesota contributed to a pattern of 
cyclical climate change. The first and longest chapter of the Quaternary is the 
Pleistocene Epoch, better known as the Great Ice Age. 

Glaciers 
Glaciers covered most of Minnesota in large sheets of flowing ice. Glaciers form 
when snow accumulates in such large quantities that the weight of the upper 
layers forces the lower layers to flow out from beneath as ice sheets. These sheets 
developed in Canada and started flowing south into Minnesota at a rate of about 
200 feet per year, transforming the landscape forever. 

Glaciers are continually melting as they advance, only making headway where 
they advance faster than they melt. Thus, the eventual retreat of glaciers 
happens when they melt faster than they flow. Glaciers last retreated from 
Minnesota starting 13,000 years ago, leaving our boarder for the last time some 
10,000 years ago. 

The ice and subsequent melt-water of glaciers forms a variety of glaciation 
features in the landscape. The enormous pressure of the massive glaciers abrade 
the rocks over which they flow. Pieces of bedrock brake free and are absorbed 
into the glacier, then later deposited wherever the glacier melts. Rock is 
commonly deposited as glacial till, which is a mix of rock types and sizes. This 
till is up to 100 feet thick in Minnesota. Some of this till forms the uppermost 
layer of rock and soil upon the bluffs of the Mississippi in Seward. 
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Melt-water from glaciers remained in Minnesota as giant glacial lakes. One giant 
glacial lake was situated over parts of North Dakota, Minnesota, and Canada. 
This glacial lake, called Lake Agassiz, was larger than any of the Great Lakes of 
today. Lake Agassiz has drained and dried up, but that drainage left a great 
legacy here in Minnesota. An enormous amount of water from Lake Agassiz 
drained through Minnesota carving the l\.1innesota river valley and cutting a 
gorge through St. Paul. 

Formation of the Gorge 
About 11,700 years ago the great River Warren began to drain Lake Agassiz. The 
course of River Warren followed closely that of the Minnesota River. Over time 
it carved the Minnesota River Valley across Minnesota. The River Warren 
converged with other rivers near the Twin Cities, as the rivers do today. The 
immense flow of water caused massive erosion which cut the present gorge 
through St. Paul and initiated the J\.1ississippi gorge through Minneapolis. 

Figure 4 is based an a drawing in The Geologic History of Minnesota Rivers. It 
shows the current course of t!l.e Minnesota and Mississippi rivers in relation to 
the gorge which was cut through the Twin Cities over the last 12,000 years. 

Figure 4. The Gorge Excavated Through the Twin Cities 
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bv waterfall retreat 

The cutting of the gorge in St. Paul began at a 60 foot waterfall near downtown. 
Recall that the St. Peter sandstone, a soft bedrock, lies underneath Platteville 
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limestone, a much harder rock. The rushing waters rapidly eroded the 
underlying sandstone causing the shale and limestone above it to collapse into 
the river. As sections of the limestone broke off, the crest of the falls were set 
back, essentially causing the falls to retreat upstream. It is estimated that the falls 
retreated at a rate of four feet per year. The River Warren falls retreated past the 
Fort Snelling area where the same type of erosion began to form the St. Anthony 
Falls. Not long after initiating St. Anthony Falls, the River Warren Falls flattened 
out due to changes in the bedrock geography. 

During this time, 10,000 years ago, the Mississippi ran its current course through 
Minneapolis, though it was elevated. The river used to flow over limestone 
which overlay sandstone as described in the section on Twin City bedrock. The 
Mississippi then flowed into the River Warren near Fort Snelling, just as it meets 
the Minnesota river there today. When the River Warren falls passed the point 
where the Mississippi entered the River Warren proper, it too began the process 
of erosion which resulted in a great gorge. 

St. Anthony Falls formed in this manner, beginning at the Ft. Snelling area and 
retreating upstream 6.8 miles (11 Km) to its current position where it was 
stabilized in the 1870's to utilize water power. The tumultuous waters broke 
away the erosible sandstone leaving the limestone to stick out in a ledge until it 
too collapsed. 

The same event is happening right now at Minnehaha falls. It is thought that 
Minnehaha falls originated where Minnehaha creek runs into the Mississippi. 
The Mississippi River undercut the Minnehaha creek to create a waterfall in the 
same manner that the ancient River Warren undercut the Mississippi 10,000 
years ago. 

Figure 5 shows a long-section diagram of the bedrock geology at Minnehaha 
Falls. The Geology and water fall are similar at St. Anthony Falls, but the smaller 
water volume may account for the fact that Minnehaha Falls dose not seem to be 
retreating at the rapid rate St. Anthony Falls apparently did. 
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Figure 5. Long-Section of 1\fumehaha Falls 

All of the falls mentioned up to this point have similar developmental patterns. 
The continuity of the geography of the Twin Cities is the common feature 
creating River Warren, 1\fumehaha, and St. Anthony falls. North of St. Anthony 
falls the Platteville limestone layer disappears, meaning that the contrast in 
bedrock which caused the falls had nearly met its extent. St. Anthony falls was 
stabilized just before it reached these limits. Had the falls continued to recede 
they might have disintegrated into rapids by now. 

IV. Springs and Water in Seward 
At several places along the bluffs in the Twin Cities water flows or seeps from 
the rock. In general the springs in the Minneapolis stretch of the Mississippi 
gorge flow from seams of bentonite clay present in the Platteville limestone. 
Recall that bentonite clay formed from volcanic ash which accumulated in a thick 
layer which, like the sedimentary rock, was transformed. In Seward there is one 
active spring and one that ran dry in 1983. The currently active spring can be 
heard below the Winchell trail as the trail approaches the railroad bridge. Below 
is a spring which is nearly impossible to visit. At one time a trail made of 
railroad ties lead to the spring, but the slopes didn't support the structure and it 
became unsafe. It was blown out with dynamite some years ago. 

The spring itself flows from the middle of the Platteville formation. It trickles 
over rocks for a few feet, then falls down an earthen structure made of minerals 
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and soil particles caked on old plant material. This earthen structure is a 
substrate for mosses and liverworts and some worms. Below the short water fall 
the water fans out over limestone debris and soil supporting a monoculture of 
jewel weed (Impatiens sp. a delicate, succulent herb) which stand in stark contrast 
to the surrounding woods. 

Hajduk (hi-duck) springs is farther upstream near 24th street. It was named after 
a man who was retrieving his drinking water from the spring as residents have 
been doing for years. In about 1977 Hajduk publicized the spring and convinced 
the park board to build the stairs which are still there (although they are 
scheduled to be replaced this summer). In 1981 the spring was found to be 
contaminated and signs were posted to tell people to not use the water. One year 
later Hajduk springs dried up. It is common for springs in urban areas to dry up. 
Pavement over the soil routes rainwater into sewers, preventing soil water 
recharge, and consequently, spring recharge. 

At many places along the bluffs one can see water seeping, slowly dripping from 
the rocks. This water is not from springs; rather it is ground water leaking from a 
layer of bentonite clay. 

For more information on springs of the Twin Cities look up the March, 1997 issue 
of Minnesota Ground Water Association which is included in the folder 
appendix to this paper at the SNG offices. 

V. Trails Along The Riverside 
Aren't there always informal trails associated with a river? Dave Wiggins of the 
Minnesota Historical Society lent me the idea, and told me a bit about the uses of 
trails along the Mississippi. In the Seward area there are trails along the river, 
mostly well above the waterline due to the steep slope of the banks. There used 
to be abundant game in this area and Paleo-Americans (American Indians) 
probably followed along these river banks to gain access to fine hunting grounds. 

The so-called Winchell trail along the west bank of the gorge is actually a trail 
system. It is impractical to think of it as one trail. The level ground over these 
sedimentary rocks is an easy platform on which trails can be found and 
maintained. If erosion creeps too close to a trail, people can easily forge a new 
one. The park land at Seward is narrow, limiting the trail possibilities, but in the 
Longfellow neighborhood, where the park really opens up there are multiple 
trails cris-crossing each other. 

The lie of the land now makes for an interesting assumption about trail systems 
prior to the formation of the gorge. The Mississippi probably had its current 
course through Minneapolis since the last glacier left this area over 10, 000 years 
ago. Before the gorge was carved out (and while it was being carved) the 
Mississippi flowed on top of the Platteville limestone. The banks of the 



15 

Mississippi were close to their current position. If any humans used this area, 
then it is likely that they used trails similar to the trails existent today. 

VI. Aid for Plaques Addressing Geology Along the Winchell Trail in Seward 
Dave Wiggins of the Minnesota Historical Society provided a wonderful idea for 
a subject of a plaque along the Winchell trail. He suggested that a plaque be used 
to mark the place at which St. Anthony Falls existed at about the time of some 
Paleo-American event. The Minnesota historical society could be of help in 
identifying suitable historical information. I have gone through some 
calculations to estimate the location of the falls at the R. R. bridge at the south 
end of Seward, which I included below. 

It is possible to estimate the position of St. Anthony falls at a certain date in 
history using the fact that the falls retreated at a rate of about four feet per year. 
Using a Hennepin County map, measure with a ruler the distance from the 
mouth of the falls to the desired location. Use the map's scale to convert the 
measured distance to actual feet. Using this method the distance from the 
current position of the falls to the rail road bridge is about 3 miles, or 15,840 feet. 
Since the falls receded at 4 feet per year, divide the distance from the falls to the 
location in Seward to estimate the number of years that have passed since the fall 
was located in Seward. The calculation follows: 

15,840 feet X 1 year = 3,960 years 
4 feet 

This number can be corrected for the fact that the falls were stabilized in the 
1870's. The falls essentially did not move after 1870, so subtract the subsequent 
years ( e.g. 1998- 1870 = 128) from the calculated number above to yield the best 
estimate for when the falls were at a certain position downstream. The final 
calculation is presented below: 

3,960 years- 128 years = 3,832 years ago, falls at R.R. bridge 

Near St. Anthony Falls the Minnesota Historical Society has erected many 
plaques. The subjects include the history of the Twin Cities and of the 
Mississippi River itself. Some plaques highlight the process forming the gorge, 
others discuss use of the falls by Native Americans and settlers. 

Plaques placed along Seward's river banks can complement the signage at St. 
Anthony Main by including information about the social and scientific history of 
the river gorge. 

A plaque on South side of Franklin Avenue at the Riverside Park displays the 
following message on the side of a boulder: 

Marked by this boulder brought from the Mesabi iron range, was named 
in honor of the eminent geologist Newton Horace Winchell whose 
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scientific studies along this river provided a measure for the time since the 
glacial period. His Early appreciation of the economic importance of 
:Minnesota's resources did much to preserve for the people some share in 
the state's mineral wealth. 

VII. Soil Classification 

Classification of the soils on the Mississippi River Bluffs is an important first step 
in the design of an ecology restoration project. The native or disturbed soils play 
a big role in the ability of the land to support vegetation. In particular, certain 
plants require particular soil types. A natural source of information should be 
the counties Soil Survey, but the Hennepin County Soil Survey is of little use to 
any Seward area project. Because of urban development and reworking of the 
soils during construction it was impractical to survey most of Seward 
neighborhood. It is noteworthy that the river bluffs were also excluded from the 
soil survey. On-sight characterization will be necessary for those interested in 
ecological restoration at the Riverside Park. 
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Chapter 2 -- Ecology 

Introduction to Riverside Park Ecology 
Riverside Park has a very wild character. The rough bluffs and limestone slopes 
are no place for development so the area has been left somewhat wild 
(personally, I try to use wild, rather than natural, to define areas that are spared 
from the developments that accompany human civilization). In fact, the 
Riverside park is part of the most wild stretch of land through the Twin Cities. 
Due to the fact that birds use the river like a highway (flyway) hundreds of birds 
use the area as a stopover during their migrations. Many other birds use the area 
for their nesting ground. 

The forests along the Mississippi support a variety of plants and animals, but 
Riverside Park is not quite wild. The influence from our civilization runs deep. 
Erosion from foot and bike traffic is only a slight affliction to the area. More 
serious threats to the ecosystem come from the suppression of fire, the 
introduction of new species of plants from other continents, pollution, and 
reworking hydrology (the movement of water on and underneath the ground) by 
building sewer systems and covering soil \"lith pavement. 

The former ecosystem of Seward Neighborhood was oak forest with open spaces 
filled with prairie plants between groves of trees. The oak and prairie system 
supports a unique community of insects and animals. The cyclical event of wild 
fires plays an important role in the perpetuation of oak and prairie plants which 
are adapted to survive occasional fires. The suppression of fire allows more fire 
sensitive species to grow in place of fire adapted species. Buckthorn (Rhamnus 
cathartica) is fire sensitive shrub that was introduced to the area from Europe as a 
landscaping plant early in the twentieth century. This shrub has taken hold in 
many areas in Minnesota, including the Riverside Park. There are many efforts 
currently underway in this and other states to stop the spread of buckthorn. 

The current state of the vegetation in Riverside Park is closer to a deciduous 
forest than the oak and prairie mix. A deciduous forest has a tree canopy that 
covers over 70% of the forest floor. A walk down Winchell trail at noon would 
be almost entirely in the shadow of trees. It is possible that the riverside was 
always densely wooded, but it is likely that fires from the west maintained a 
different ecosystem. Fire sensitive maples, elms, and basswood have moved in 
from the river bottoms which have been historically protected from fire. Those 
and other trees may eventually replace the oaks, and all of them together have 
pushed out any prairie plants that may have enjoyed Seward's upland terrace. 

Members of Seward Neighborhood have participated in ecological restoration 
work in Riverside Park. A recent effort to plant native prairie herbs and shrubs, 
displaced Kentucky bluegrass (lawn) in an effort to reintroduce prairie species 
which have been disappearing from the area. More ecological restoration work 
has been planed, in cooperation with the Minneapolis Park and Recreation 
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Board. The goal is to control buckthorn and restore the forest understory with 
native plants and to reintroduce patches of prairie on the upland portion of the 
river terrace. Several residents have voiced their concern that they have seen a 
decline in wildflower populations that grow under the forest. It would require 
innovative research to find the true cause of wildflower decline, but the recent 
(last 100 years) invasion of buckthorn and European honeysuckle are some 
obvious candidates for the change (see section on exotic plants). 

This chapter on the ecology of the Mississippi river gorge is rounded out with a 
section on pollution. Some of the afflictions on our river originate from the 
bordering communities. Here I have included some basic guidelines and 
information on how to reduce pollution contributed by residential households. 

I. The historical Landscape of Seward Area 
Choosing one date at which the landscape of Minnesota began to lose its wild 
character (due to the construction of the American civilization) is difficult. 
American Indians surely had some impact on the areas that they inhabited. 
There is some evidence that Native Americans burned certain areas of prairie or 
forest to suit their own needs. However, the landscape was most notably 
impacted by the European settlers who first came during the early nineteenth 
century to break the land with plows and built mills and rails for grain 
processing and transport. Cities and their factories soon followed, further 
dividing the land and perpetuating pollution. 

The natural history of Minnesota has been pieced together from many sources. 
Early explorers, botanists, writers, and painters who recorded history observed 
the natural landscape, thus rendering for prosperity an image often fanciful. 
Nonetheless, records from that period have been used to write books about the 
natural history, and make maps and descriptions of how Minnesota was divided 
into prairie, forest and wetlands. 

This report proceeds to describe the natural history around Seward by 
identifying the tools available for such an investigation along with some 
digestion of their content. 

A. Original Vegetation of Minnesota Map: 
The map titled The Original Vegetation of Minnesota (1978) identifies the natural 
community in the region containing Seward as that of Oak Openings and 
Barrens: Scattered trees and groves of Oaks (mostly Bur Oak) of Scrubby form 
with some brush and thickets and occasionally with pines. 

B. Natural Vegetation of Minnesota at the Time of the Public Land Survey. 1847-
1907. This publication was produced by the Natural Heritage Program of the 
Department of Natural Resources. The Natural Heritage Program has expanded 
on the Original Vegetation of Minnesota map by revising the definitions of the 
various vegetative communities. In this map Seward area is included with Oak 
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Woodland and Brushland. This definition is similar to the previous one (Oak 
Openings and Barrens) but is expanded as follows: An oak woodland is a 
common ecotone (a region where one vegetation type grades into another) 
between prairie and deciduous forest. The frequency and intensity of fire is a 
significant factor influencing the position and extent of this community. The 
vegetation ranges in character from small groves of trees intermixed with open 
prairie, to a chaparral-like community of scrub forest and dense shrub thickets. 
The structure of the community is largely determined by variable soil conditions 
and fire frequency. The oaks, especially bur oak and northern pin oak, are the 
dominant trees. 

South of the Railroad bridge at about 29th St. (in Longfellow neighborhood) the 
vegetation in the flat area adjacent to the river is defined as "River-Bottom Forest" 
by the Original Vegetation of Minnesota map. That area is occasionally flooded 
and somewhat protected from fires. This type is dominated by elm, ash, 
boxelder, oaks, basswood, soft maple, willow, aspen, hackberry, and others. 

C. Consulting The Early Records On Our Own: 
1. Fort Snelling 
A variety of books, records and other writings of the pioneers at Ft. Snelling are 
available in libraries as well as at Ft. Snelling itself. These records are vital for 
piecing together the natural history of the Mississippi river banks. The fort 
activities, particularly the logging of the riverbanks, certainly altered the 
landscape before most of the early natural history surveys were taken. The 
public land survey of 1847 began, after much disturbance in the area. Usually, 
when an area is disturbed by logging, it is opened up to a class of opportunistic 
plants, not otherwise common in an undisturbed area. 

Seward neighborhood is close to Fort Snelling: The fort is only about four miles 
downstream. Construction of the fort began in 1820. The inhabitants used the 
river banks for cutting wood to feed their hefty appetite for the fuel they used 
both for cooking and heating. The banks of the Mississippi, including the 
Seward area, were logged twice before 1830. The two cuts were within a thirty 
year period of each other, which suggests that the area had worthwhile timber to 
offer. 

2. Newton Horace Winchell, Late 19th Century Observations 
The Winchell family has a long scientific history in Minnesota, and contributed 
much to the exploration of the natural history of the region. N. H. Winchell was 
involved in the research and publication of The Geological and Natural History 
Survey of Minnesota during the last three decades of the 1800's. He also 
researched and published The Geological and Natural History Survey of The 
County of Hennepin in 1877. 

In the Geological and Natural History Survey of Minnesota (plate XLII (42)) 
Winchell published the following notes on Hennepin county: 
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Except small patches of prairie along the terrace flats and the plains that accompany the valleys of 
the Mississippi and Minnesota, this county was originally timbered, resembling Wright and 
Carver counties adjoining. 

The wooded terraces are still prominent, but the prairie patches are now scarce. 

3. Interview with AI Hage and Evelyn Saterbou 
At the beginning of the 20th century Seward was still expanding as many new 
residents moved in. People were still buying property from the local dairy farm 
which was being sub-divided into lots. By 1910 the local dairy farm was all but 
gone. The old farm-house was located on the riverside park boulevard west of 
West River Road. 

The neighborhood developed a character similar to today's, although some 
elements of the day are considered primitive now. Human powered pumps 
supplied water to some areas. This convenience aided new comers who lived in 
the area, but did not yet have sewer hook-ups. A common style of building was 
to build and inhabit the basement first. Then, when enough money was saved, 
another level could be built. The people building these homes were 
predominantly, as much of Minnesota is, of Scandinavian decent. 

Riverside Park and the adjacent boulevard were less developed in the early days. 
Evelyn Saterbou, born to this area in 1910, remembers the boulevard with long 
grass, as a place where children played. The park is well known for its attraction 
to those who wish to escape. That use was quite common for young kids 
wanting to get away from their parents' world and do some exploring. Another 
use of the Riverside Park served lovers who took romantic walks down "Lover's 
Lane." The lane was a trail which started at about 24th street and aimed toward 
Franklin A venue Bridge . 

. D. Conclusion for Natural Vegetation 
It is necessary again to point out the difficulties in guessing the state of the river 
before European Settlers made their impact. The records are not complete by 
today' s standards. Moreover, humans have been using, and therefore impacting, 
the Mississippi since long before our European ancestors arrived. 

The ultimate goals of researching the natural history of an area serve many 
interests. It is interesting and instructive to piece together the natural history of 
an area so that we can begin to understand how we impact our environment. 
Looking into the past also serves as a guide for today as the environmental 
committee pursues ecological restoration projects in the Riverside Park. The goal 
of ecological restoration is usually not to revert to a time past, but to restore the 
natural processes arrested by human activities. Fire is now used to manage 
parks ( and even some back yards) in some areas where it has been suppressed 
by human activities. Many communities actively remove weedy plants (that 
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were recently introduced from other continents) so that the native plants can 
again compete for existence. 

II. The Modem Landscape: Description of the River Gorge Ecology 
Alteration of natural processes through construction and pollution are major 
issues that undoubtedly affect the modem landscape. Humans have a significant 
impact on their environment; this is especially apparent in metropolitan areas. 
Seward boarders a compelling natural landscape within the city: the :Mississippi 
river gorge. Although this area is still quite wild, elements of the gorge have 
been transformed by humans. Fire suppression, road construction, and the 
introduction of plants from other continents by humans all have had their 
respective consequences here on the riverside. 

This section will touch on the elements that shape the vegetative landscape 
today, while describing the ecology and our interaction with it. 

A. Exotic Plant Invasion 
There are a number of plants growing in Seward which have been introduced to 
North America from other continents in recent time (1 to 200 years ago). In fact, 
the phenomenon of species redistribution is a world-wide problem. Humans 
take plant seeds with them when they travel. They may be aware of it, hoping to 
use the seed for gardens, crops or landscaping. On the other hand, some seeds 
are just good at hitching a ride with unsuspecting travelers. By whatever means 
plants are hopping continents, there is an epidemic of exotic plants escaping their 
natural historical ranges and making profound changes to other ecosystems. 

The real problem with exotic plants is that they often displace the native plants, 
and are sometimes able to crowd out all of the original vegetation, forming 
monocultures. When the native plants are displaced, the insects and animals 
which were dependent on those plant communities are often eliminated along 
with the native vegetation. The disruption of entire ecosystems has had 
documented ill effects for society. Some familiar cases of damage caused by 
exotic plants include: the reduction of water flow where trees are introduced on 
native scrubland in South Africa; and rangeland here in the United States is being 
degraded by leafy spurge, which displaces desirable forage and causes blisters 
on the lips of cows. Humans play a clear role in the propagation of exotic plants, 
and we can be instrumental in the correction of the problem. 

Exotic plants which displace native plants must have some great advantage in 
the struggle to live and propagate. Just exactly what that advantage is varies 
from species to species and may not always be understood, but certain patterns 
are evident. If you look at the plants growing here, they often have some amount 
of insect damage, or they may be infected with some kind of fungus or virus that 
impairs growth. The insects and infections of native plants have coexisted with 
plants for eons. Often, an insect will have only one plant species that it can 
parisitize (e.g. eat leaves, or lay eggs inside the plant to host the young). It is 
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often the case that an exotic plant arrives without any natural predators. 
Therefore, the exotic plant has a fundamental advantage over the native plants. 
It is likely that some parasite will eventually develop as the plant becomes 
prolific, but that may be after it has taken its toll on the native ecosystem. One of 
the tools used to control exotic plants is the importation of a predator from the 
exotic plants natural environment (usually another continent). The predator is 
then released into the wild to control the virulence of the targeted weed. 

Minnesota contains a number of exotic plants. Of these plants, some are so 
virulent that they are called invasive plants. Buckthorn (Rhamnus cathartica) and 
European honeysuckle (Lonicera tatarica) are two such invaders. Both species 
have the added advantage of being dispersed by a berry which is eaten by birds 
and some animals; the seed is excreted unharmed. Another advantage these 
species have is that they were introduced as ornamental plants for use in 
landscape designs of homes and businesses, so their introduction has been 
widespread. Both of these species are well established in Seward. Buckthorn 
and European honeysuckle are shrubs which grow well under oak trees. They 
can also extend into open areas, making them noxious weeds in the oak 
woodland, and oak savannah habitats. 

B. Species List (Spring 1998) 
I would like to acknowledge the contributions to this list made by Mary McGuire 
of the Minneapolis Park and Recreation Board. This list is arranged into basic 
physiological classifications: Trees are tall and develop woody stems. Shrubs are 
generally smaller than trees, and they also develop a woody stem. Vines and 
lianas depend on other structures (e.g. trees or fences) for support. Herbaceous 
plants grow a tender shoot from seed or perennial root every spring. 

The plants are listed with their common name first, followed by their scientific 
name. Plants thought to be recently (within the last 200 years) imported from 
another continent or part of our continent (exotic) are marked with and astrix (*). 

Shrubs: 
Snowberry, Symphoricarpos a/bus 
Gooseberry, Ribes spp. (some native, some 
are escaped cultivated varieties) 
Smooth Sumac, Rhus glabra 
Staghom Sumac, Rhus typhina 
Pin Cherry, Prunus virginiana 
*Prickly Ash, Zanthoxylum americanum 
Wafer Ash, Ptelea trifoliata 

Trees: 
Hackberry, Celtix occidentalis 
Elm, Ulmus americana 
Sugar Maple, Acer saccharum 

Herbaceous: 
Zig Zag Goldemod, Solidago flexicaulis 
False Solomon's Seal, Smilacina spp. 

Virginia Creeper, Parthenocissus 
quinquefolia 
Carrion Flower, Smilax herbacea 
Virginea Waterleaf, Hydrophyllum 
virginiana 
*Cypress Spurge, Euphorbia cyparissias 
Bloodroot, Sanguinaria canadensis 
Fleabane (various species), Erigeron spp. 
Jew! weed, Impatiens spp. 
Bittersweet, Solanum dulcamara 
Columbine, Aquilegia canadensis 
Violets, Viola spp. 
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Cottonwood, Populus deltoides 
Boxelder, Acer negundo 
Ash, Fraxinus spp. 
Basswood, Tilia americana 
Paper birtch, Betula paperifera 
Mountain ash, Sorbus sp. 

C. The River: Corridor For Nature 

Vines and lianas: 
Riverbank Grape, Vitis sp. 
Poison Ivy (non-trailing), Toxicodendron 
rydbergii 

Just north of Seward there is abundant forest canopy in little pockets here and 
there. Continue north and the river enters an area more wild than tame. Look 
south of Seward and see the abundant natural areas which include Minnehaha, 
Fort Snelling, and the Minnesota River Valley. Looking in this way at the 
adjoining landscapes makes it is easier to see how important this stretch of 
wilderness, the Mississippi, is to the wild areas left in Minnesota. Natural areas 
in Minnesota have been converted from a continuous wilderness to patchy 
parcels of natural landscape just a tiny fraction of their original extent. The river 
and its wild terrace are a corridor for nature. Corridors are valuable in the 
Minnesota ecosystem today because they make a connection between otherwise 
isolated natural areas. 

Seward is a part of that wilderness corridor, as is evident in the sheer numbers of 
bird species which use the Mississippi as a migrational highway. In the 
appendix is a list of the bird species sighted along the gorge by DNR 
ornithologist and Longfellow resident Dave Zometa over a number of years. 
Dave pointed out that of the 151 different bird species he has seen in Longfellow, 
fewer than one third (1 / 3) of them breed in this area, suggesting that the area is 
an important migratory route. Songbirds apparently need high branches for 
stopovers during their journey. The forests along the Mississippi in the Twin 
Cities supply them with these stopping points. 

The river corridor also is a sanctuary for plants. It contains the northernmost 
natural population of river birch in the state. White pines grow near her banks, 
extending the state's white pine population to the south. 

The blanding's turtle uses marshes and upland prairie for its habitat. It uses the 
river for a corridor between its various residences. The subject of the waterway 
itself as a corridor is sensitive because dams built to facilitate river transportation 
have virtually ended free movement throughout the upper Mississippi. This fact 
contributes to the reality that of 120 native fish species which used to inhabit the 
Mississippi, only 30 remain. 

D. Ecological Restoration 
SNG is interested in doing ecological restoration work in the upper level of the 
river gorge. The vegetation communities on these bluffs have changed over time. 
Some of the changes are a result of human activity. The introduction of plants 
from Europe and Asia to the North American continent has changed the species 
composition of most plant communities in the area. Changing the vegetation 



24 

will most likely change the types of animals and insects which visit these areas. 
Extinction of animals as a result of habitat destruction is common, even in 
Minnesota. 

SNG has started by replacing portions of lawn adjacent to the woods with prairie 
plants (herbs and shrubs). There are some plans to remove buckthorn from some 
areas of the upland terrace. The Minneapolis Park Board has cooperated by 
offering restoration plans for the Riverside Park, but details and funding are not 
yet resolved. 

E. Erosion Issues 
There are some trails that are scheduled to be eliminated. Some are 
unauthorized trails which suffer deep erosion due to the bare soils typical of an 
area experiencing high foot traffic. Exposed soil on a slope (worse on steeper 
slopes) is susceptible to sheet and rill erosion. Sheet erosion occurs where sheets 
of water carry soil down-hill. Rill erosion occurs when a gully is formed cutting 
deep into the soil in a short amount of time. 

There is a section of the Winchell Trail in Seward that is dangerously close to a 
long eroding rocky drop off. This latter condition is largely a result of the fragile 
geology of the area. The weak nature of the sedimentary rock makes it very 
susceptible to erosion. The Winchell Trail lays over Platteville limestone, which 
may be better cemented than sandstone, but it is still rapidly eroding. These 
bluffs are weathered by the action of wind and water as well as the action of 
plant roots. Roots grow into cracks. When they expand and grow in girth, they 
put tremendous force on the bedrock. The force can be strong enough to break 
chunks of rock from the face of the bluffs. It is not hard to spot this process while 
walking below one of the exposed bluffs. There is a picture of a root growing 
into some splitting rock in the accompanying picture book. 

Exposed soil is a catch-22: Plants that stabilize soil by their root systems have a 
hard time growing where the soil is already unstable. H plants can get 
established, then they can stop erosion. Plants can reverse the effects of erosion 
by the fact that they build soil. A popular, but ugly alternative to planting is to 
pile rocks on top of the soil to protect it from further erosion. 

At a recent River-Leaders' meeting a DNR biologist, Hannah Dunivitz, suggested 
that a glass-like sedge, Carex eburnia, be planted as a suitable erosion control. The 
plant is native, and found growing in rocky areas. 

The concrete retaining wall at 25th street marks an area where erosion can be a 
problem. The wall was built to stabilize the land which holds up the nearby 
road. When it rains, water collects in this area and gushes into the river. The 
area probably housed a stream that has been headed off due to development. It 
appears that a stream has eroded a notch into the gorge, and would continue 
eroding if the area was not stabilized. As it is now, whenever it rains, substantial 
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erosion washes soil from the area just above the retaining wall. The city has been 
good about dumping fresh loads of dirt over the area, but it hardly seems like a 
permanent solution. Young trees around the retaining wall can stabilize the soil, 
but growing too close to the wall itself will jeopardize the structure. 

IV. Pollution 
A. Water Quality of Mississippi-- The Twin City Watershed: 
The history of the establishment and growth of the Twin Cities was shaped by 
the Mississippi River. The river provided power for mills, transportation for 
goods and timber, drinking water, and a dump into which sewage and trash 
could be washed downstream. The quality of Mississippi's water declined as the 
urban population grew. The biggest problem was that raw sewage was 
constantly being dumped directly into the river. 

Over the course of the 20th century water treatment and pollution prevention 
have improved water quality immensely. The health of the river was first 
improved with the construction of the Metropolitan Waste Water Treatment 
Plant in 1938. The operation of the treatment plant removed mats of sewage 
which covered slower areas of the river, such as the stretch just above the Ford 
dam. Many additions to the treatment system have continued to improve the 
water quality. The next challenges are to reduce the amount of sediment flowing 
into the river, and reduce non-point sources of pollution. Pollution coming from 
a sewage treatment discharge pipe is an example of point source of pollution 
whereas non-point sources are runoff from streets, construction sites, farms, and 
residential areas. 

The amount of sediment flowing into the Mississippi river from soil runoff clogs 
the river with tons of sediment. Accumulation of sediment is a major threat to 
the capacity of channels for barge traffic and the condition of the dams which 
regulate the rivers flow rate. Sediments are soil particles which are washed from 
exposed soil and stream banks. The sediment can also carry pollutants such as: 
1. Arsenic 
2. Cadmium 
3. Chromium 
4. Copper 
5. Iron 
6. Lead 
7. Manganese 
8. Mercury 
9. Phosphorus. 
Of the chemical species on this list, 1 through 8 are toxic metals, and phosphorus 
contributes to eutrophification (stimulation of aquatic plant and microbe growth 
and oxygen consumption that reduce the oxygen level of water resulting in the 
death of oxygen dependent fish (see next section for details)). 

B. Seward Residential Contributions To Water Pollution 
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It is not likely that the Seward river bank contributes much sediment to the river 
because it is thick with vegetation that can hold soil there in place. 

Seward's contribution to sedimentation comes from materials washed into the 
storm sewers. Storm sewers are the direct link Seward residents have with the 
river. The grates in the gutters of the streets are entry points to the storm sewers 
that drain into the river. Any exposed soil, such as that at construction sites, can 
be carried by water into the streets and gutters where it is all washed into the 
storm sewers and into the river. Usually, construction workers install some 
barriers to prevent this type of erosion. 

There are a number of elements from both yards and households contributing to 
pollution of the river. These pollutants are called non-point source pollutants as 
described above. Pollutants from residents come from water that runs off yards, 
roofs, driveways, sidewalks, and streets. The water can be contaminated with 
nutrients from leaves and grass clippings, fertilizers, pesticides, used oil, bacteria 
from pet waste, metals like zinc and lead, and other substances that pollute 
water. 

Nutrients (particularly phosphorus) that come from leaves, grass, and fertilizers 
feed the plants and microorganisms in the river, boosting their growth much like 
fertilizer does for a lawn. The organisms which use dissolved oxygen in the 
water for respiration will occasionally use more oxygen than normal (summer 
anoxia). When this happens the fish that also use oxygen for respiration get 
starved for oxygen and die. This is one reason why carp have inherited the river; 
they are more tolerant of low oxygen levels than some other fish species. 

Automobiles are sources for much soil and water pollution. Many of the 
materials which comprise and run a car end up on the street and therefore in the 
river. Metal decays and falls to the street, antifreeze and oil are constantly 
dripped or drained into the streets, lead acid batteries occasionally get dumped 
(lead is one of the most common pollutants in Minneapolis soil and water). 
According to an exhibit at the science museum, one gallon of oil can make one 
million gallons of water unfit for drinking. The Metro Council monitors water 
quality in the major streams around the metro area, and they have reports 
available about the types and levels of pollution in our streams. Unfortunately, 
testing for organic compounds is expensive, so data on their presence in our 
streams is rare. 

Animal waste is a source of bacteria and organic matter. Some of the bacteria in 
animal waste are pathogenic (able to make people sick). It is suggested that 
animal waste be collected from the yard and buried so it can decompose in the 
soil. 

C. General Guidelines for Preventing Polhttion from Your Home: 
As published in Better Homes and Gutters by Dane County Extension, WI. 
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1. Keep water from running off your property and into storm sewers and 
waterways. 
2. Bury or flush pet waste. 
3. Keep chemicals (pesticides, fertilizers, oil, detergents etc.) and organic wastes 
(leaves, grass clippings, pet wastes etc.) off of paved surfaces where they can be 
washed into the storm sewer system. 
4. Maintain a healthy lawn and garden to prevent soil erosion, reduce pest 
problems and reduce the need for pesticides. Try non-chemical and non
traditionallawn alternatives. 
5. If you use pesticides and fertilizers, keep them away from paved areas and 
gutters, always dispose of them properly and use only according to label 
directions. 
6. Choose non-toxic, minimally toxic, or alternative household and automotive 
products and dispose of them properly. 
7. Wash your car over grassy areas where water can soak into the ground. 
8. Try to reduce automobile use: carpool, take a bus, bike, or walk. Every trip 
you take wears your car body, tires, and brake linings depositing toxic 
substances onto streets. You'll help keep toxic metals out of our river and reduce 
air pollution. 

For more information on how to prevent pollution from residential houses, read 
this and other materials in the SNG copy of this report. These materials were 
provided by the Pollution Control Agency and the Metropolitan Council. 

Appendix A: Groups Affiliated With The Mississippi River 
The Lon~fellow Community Council represents our neighbor and close ally in 
our efforts with the river area. They have worked in cooperation with the 
Minneapolis Park and Recreation Board to develop a Master Plan for the 
Mississippi River Gorge. Their plan's goals are to address erosion and 
environmental damage as a result of intense and inappropriate human use, to 
create some handicapped access along the river; perform some ecological 
restoration; maintain a fundraising program to finance long-term maintenance of 
the projects. To meet their goals they outlined designs for infrastructure and 
vegetation management plans which will produce a largely undeveloped, semi
wild nature preserve. 

Greenin~ the Great River Park -- This is a community based nonprofit 
organization coordinating native landscaping projects in St. Paul parks and other 
areas along the Mississippi River; their name describes the vision they have for 
their stretch of the river way. The river through St. Paul is bordered by many 
parks that are punctuated by developed areas which have lost their native 
vegetation, making them unappealing to wildlife as well as to humans. This 
group uses the labor of thousands of volunteers for landscaping projects 
including tree, shrub, and prairie plantings which are aimed at restoring the 
native vegetation along the river valley. They are well funded with support from 
foundations, businesses, and individuals. 
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Greening the Great River Park 
600 Norwest Center 
St. Paul, MN 55101 

224-9885 

Minnesota Historical Society -- They have an office at 125 SE Main St. near St. 
Anthony Falls. They also give tours of the falls, and have erected a number of 
interesting and informative plaques in that area. The office has a collection of 
books, journals, and publications that have relevance to the River and its history. 
Their staff is also quite knowledgeable. I would like to give credit to Dave 
Wiggins who worked with me and SNG in researching this work. 

The Science Museum of Minnesota -- A major educator in the state, the science 
museum is building on the river in St. Paul and maintains an exhibit about the 
Mississippi river. 

The Natural Heritage Program, DNR This division of the DNR is part of the 
Ecological Services. It is their job to catalog the habitat of rare and endangered 
species. They also classify the natural communities of Minnesota and identify 
rare communities. They may not have any information directly related to 
Seward, but they are developing a database of biological data relative to 
Minnesota natural areas, plants, and wildlife. Their database may be useful in 
restoration projects down the road. 

Metropolitan Council-- This regional body tests the quality of water on area 
rivers. They also have an environmental services department which can supply 
the public with information and educational publications upon request. They 
also have a library at the Metro Council offices at 5th Street and Wacuda in St. 
Paul. 

Mississippi National River and Recreation Area 
This branch of the National Park Service has some jurisdiction over a portion of 
the river called the MNRRA corridor. This stretches over the entire metro area 
from Anoka to Hastings. The group plays a part in developing city ordinances to 
meet national standards for river ecosystem health. MNRRA also participates in 
public education by producing educational publications, and leading tours of the 
river, among other things. MNRAA has produced an interactive video which 
includes some video of the river corridor. They also have about 1000 slides of the 
corridor which could be accessed for use in Seward publications, Currently they 
have an office in St. Paul at Gal tier Plaza, suite 418. 

Appendix B: Photographs 
Photographic maps of the river and of Seward are available at the Borchert map 
library which is part of the University of Minnesota library system. Three series 
of maps are available and date from 1937 to 1997. 
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Henry Bosse of the US corps of Engineers took cyanotype photographs porting 
the natural state of the river around 1891. 

As mentioned elsewhere, Mississippi National River and Recreation Area has 
about 1,000 slides of the metro area river available for public viewing and use. 

The Seward Neighborhood offices house a picture book of local plants and 
examples of geography. 

Appendix C: Folder Housed at Seward Neighborhood Offices 
This folder contains files of documents separated into 11 categories listed here in 
order. The file names are listed first, followed by some title or description of the 
contents if there is more than one document in the file. 
1. Geological History of Minnesota Rivers 
2. Natural Vegetation-- Natural vegetation of Minnesota, maps and keys 
3. Bird List-- Lists the birds witnessed near the Mississippi river gorge by DNR 

ornithologist and area resident Dave Zometa. 
4. MN Ground Water Assoc. -- Their March 1997 newsletter 
5. Army Corps of Engineers Role At St. Anthony Falls-- A publication detailing 

the industrial impact on the falls and construction by the corps 
6. Master Plan for the Mississippi River Gorge-- This was drafted by the 

Longfellow Neighborhood Community Council and the Mpls. 
Park and Rec. Board 

7. Wilderness Inquiry -- Consultant and signage information 
8. Residential Pollution Sources and Prevention -- Contains many publications 
9. Mississippi National River and Recreation Area (MNRRA) -- Comprehensive 

management plan summary and amendments, field trips, map and 
brochure 

10. Water Quality -- Various publications addressing water quality and water 
treatment 
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