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LESSON SEVEN: BIGMOUTH 
BUFFALO, NORTHERN LEOPARDS, 
AND WILD RICE
The plants and animals of the Big Woods’ waters.
IMAGE: BY Danielle Quist, University of Minnesota AFNR FWCE
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OUTLINE
• Energy flow of lakes and rivers
• River characteristics that affect energy 

flow
• Water Quality
• Aquatic Life, Habitats, Adaptations

3

44

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

ENERGY FLOW OF LAKES AND 
RIVERS CAN BE VERY DIFFERENT
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FLOW OF ENERGY
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ENERGY FLOW IN A LAKE

Image courtesy of the MN DNR and the MinnAqua Program
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ENERGY FLOW IN A RIVER

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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NUTRIENT CYCLES AND SPIRALS

By Dr. Joseph M. Dirnberger (CC BY-SA)

Public Domain, https://commons.wikimedia.org/wiki/File:Aquarium_Nitrogen_CycleZP.svg
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RIVER 
CONTINUUM 

CONCEPT

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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Headwaters
Orders 1-3

HEADWATER 
STREAM

•What is the gradient and substrate like?
•Is the stream sunlight limited?
•What is the primary source of energy?
•What’s the water temperature?
•What kind of fish would live here?

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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Mid-reaches 
Orders 3-6

MID-REACH
STREAM

•What is the gradient and substrate like?
•Is the stream sunlight limited?
•What do insects eat?
•What’s the water temperature?
•What do insects feed on?

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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Large Rivers
Orders 6+

LARGE
STREAM

•What is the gradient and substrate like?
•Is sunlight limited?
•What is the primary source of energy?
•What type of fish live here?
•How does flooding impact energy flow?

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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• The Self-Directed
• Fish
• Mammals
• Birds
• Amphibians/Reptiles
• Larger Zooplankton/Insects

• Drifters
• Plankton, Algae, Bacteria
• Detritus (Dead Stuff)

• Bottom Dwellers
• Benthos
• Plants
• Bacteria and Fungi

AQUATIC LIFE
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HOW DO HIGH FLOWS AND 
FLOODING EFFECT THE ENERGY 
FLOW OF RIVERS?
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SEASONAL HIGH FLOWS CONNECT 
RIVERS WITH THEIR FLOODPLAIN

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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FLOOD PULSE CONCEPT

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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WATER QUALITY IS AN 
IMPORTANT FACTOR TO 
DETERMINING WHAT CAN LIVE IN 
A LAKE/STREAM.
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WATER QUALITY PARAMETERS

• pH
• Water Clarity (color and turbidity)
• Temperature
• Dissolved Oxygen
• Nutrients (P and N)
• Pollutants (PCBs, Metals, etc)
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ACIDITY
(pH)

What species 
disappear first as 
water becomes 
more acidic? 

Image courtesy of Stream Corridor Restoration: Principles, Processes, and Practices, 10/98, by the Federal Interagency Stream Restoration Working Group (FIRWG)

19

2020

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

SCALE OF HABITAT

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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WHAT ARE SOME LAKE HABITATS/ZONES?
WHAT MIGHT YOU FIND LIVING THERE?

Image courtesy of MN DNR, MinnAqua Program
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Image courtesy of MN DNR, MinnAqua Program

WHAT ARE SOME RIVER HABITATS?
WHAT MIGHT YOU FIND LIVING THERE?
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Aquatic plants and animals are adapted 
to survive and prosper in the unique 
habitats and conditions of Minnesota’s 
lakes and streams.
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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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