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Big Woods, Big Rivers

MINNESOTA MASTER NATURALIST
PROGRAM

LESSON SIX: RUNS, RIFFLES,
OXBOWS, AND KETTLES

Water in the Landscape

Objective: Understand that streams, rivers, and lakes are dynamic
entities in MN's landscape.
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WHAT IS A WATERSHED?

A watershed is an area of land that
drains all the streams and rainfall to a
common outlet such as the outflow of
a reservoir, mouth of a bay, or any
point along a stream channel.

-The USGS Water Science School
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WHAT ARE THE 3 LARGEST

WATERSHEDS/DRAINAGE BASINS
OF MINNESOTA?

1. Great Lakes/St Lawrence River
2. Nelson River

3. Mississippi River
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NELSON RIVER

Hudson

By Karl Musser (CC BY-SA)
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MISSISSIPPI RIVER
WATERSHED

Image: Public Domain, https: ikimedia.org/wiki i_River_Watershed_Map.jpg

M UNIVERSITY OF MINNESOTA EXTENSION

© 2020 Regents of the University of Minnesota. All rights reserved

© 2020 Regents of the University of
Minnesota. All rights reserved. 4



MINNESOTA RIVER

L4 Anhg
Q X 1

DAKOTA | miNNESOTA )
10WA AL~

© 2020 Regents of th

e University of Minnesota. All rights reserved

RIVERS AND LAKES ARE
DYNAMIC ENTITIES
WITHIN A WATERSHED
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RIVERS/LAKES CHANGE FROM...

Upstream to Downstream
(rivers)

Shore to Shore (both)
Top to Bottom (both)
Season to Season (both)
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LAKES IN 3D

e Shore to Shore
* Top to Bottom
e Season to Season
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TOP TO BOTTOM

Epilimnion

Hipolimnion
Hypolimnion
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SEASON TO SEASON

M UNIVERSITY OF MINNESOTA EXTENSION

RIVERS IN
4-D

* Rivers change
Longitudinally
Laterally
Vertically
Temporally
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River Continuum
Concept

Flood Pulse
Concept

Fish zones ‘concept’

Shredders
Predators

By Vale Keith Walker

Riverine Ecosystem
Riverine Synthesis
Productivity Model \
S

https iesriverecology.wordpress.com/2012/03/05/schematic-repr

M UNIVERSITY OF MINNESOTA EXTENSION

f-the-main-ri

L2
2
P
N
i q
2 <
ST = 2
b v

Image courtesy of USGS
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THE ORDER OF RIVERS
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THE RIVER ZONES

Mountain headwater streams
flow swiftly down steep
slopes and cut a deep
V-shaped valley. Low-elevation streams
Rapids E;”d merge and flow down
waterfalls are gentler slopes. The elevation a river wanders
common. valley broadens and and meanders slowly
the river begins to across a broad, nearly flat
meander. valley. At its mouth it may
divide into many separate
channels as it flows across
a delta built up of river-
borne sediments and into
the sea.

At an even lower

Image courtesy of Stream Corridor Restoration: Principles, Processes, and Practices, 10/98, by the Federal Interagency Stream Restoration Working Group (FIRWG)
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Image courtesy of Stream Corridor Restoration: Principles, Processes, and Practices, 10/98, by the Federal Interagency Stream Restoration Working Group (FIRWG)
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Also see
http://www. gly. uga. edu/railsback/

Image courtesy of Dr. Bruce Railsback (CC BY-SA) LBR 32002 Fieldimages/llinoisLandscapes jpeg
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Image courtesy of Stream Corridor Restoration: Principles, Processes, and Practices, 10/98, by the Federal Interagency Stream Rest

RIVER’S FLOODPLAIN

fon Working Group (FIRWG)
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EVOLUTION OF A
MEANDER
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RIFFLES,
RUNS,
AND

POOLS

Image courtesy of Missouri Department of Conservation, Texas Parks and Wildiife Department, The Me
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DO YOU KNOW OF ANY
RIVERS IN MINNESOTA
THAT MEANDER OR HAVE
RIFFLES, RUNS, AND
POOLS?
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THE ROOT RIVER

MINNESOTA RIVER
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MISSISSIPPI RIVER UP

_

WHAT IS A SEASONAL
DISTURBANCE THAT CAN
EFFECT THE DYNAMICS
OF A RIVER?

: %
M UNIVERSITY OF MINNESOTA EXTENSION

© 2020 Regents of the University of
Minnesota. All rights reserved. 15



4/18/22

HIGH FLOWS AND
FLOODING

=
2 USGS
USGS 05288500 MISSISSIPPI RIVER NEAR ANOKA, MN
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Image curtesy of USGS
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RIVERS AND ITS
FLOODPLAIN
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Image curtesy of AIBS. Bayley. Peter, 1995, Understanding Large River-floodplain Ecosystems. Bioscience, March, 1995, Vol. 45, No. 3, page 154
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FLOOD PULSE CONCEPT

MOVING LITTORAL ZONE

flood-tolerant trees

consolidation of

runoff of sediments;

nutrients moist soil plant

resulting from germinatién Many fish

decomposition decomposition respond to
of stranded drawdown by

aquatic vegetation, finding deeper
mineralization of r.
nutrients

Image curtesy of AIBS. Bayley, Peter, 1995. Understanding Large River-floodplain Ecosystems. Bioscience, March, 1995, Vol. 45, No. 3, page 154
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CONTROLLING
UNPREDICTABILITY
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RIVERS/LAKES CHANGE FROM...

Upstream to Downstream
(rivers)

Shore to Shore (both)
Top to Bottom (both)
Season to Season (both)
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Ponds, lakes, streams and
rivers are dynamic entities
in the Big Woods, Big
Rivers biome.
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Driven to Discover*

Minnesota Master Naturalist Program

46352 State Highway 329, Morris MN 56267
320-589-1711 or 888-241-4532
info@minnesotamasternaturalist.org
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