Wild About Trout: Watersheds

Objective:  Students will identify characteristics of watersheds, the role of watersheds in providing wildlife and human habitats, how pollutants enter the aquifer, and the need for watershed awareness and restoration.

Theme: All animals depend on a clean watershed whether they are aquatic insects, trout, rabbits or humans.

Key Terms: aerial, aquifer, contaminant, impermeable rock strata, percolate, pollutant, precipitation, runoff, terrain, watershed, water divides

Background: A watershed is a drainage area where the water that runs off the land is “shed” into a stream, river, lake or wetland. Almost all the area of a watershed is land, not water. Almost everything that influences the stream’s ecological health occurs on that land. The amount of water carried by a stream, the shape of the channel, the chemical composition of the water, and diverse life are all determined by the watershed and what happens within it. To fully understand a stream, one must look beyond its channels and learn about what is happening to the surrounding land. A watershed is more than just a geological feature. It is a hydrologic system linking all living things within its boundaries.  Not only is all plant and animal life dependent upon the water within each watershed, but watercourses are also conduits that transport water, organisms, nutrients and other materials within the system. 

What affects one watershed eventually affects other sites downstream. Of particular concern are contaminants in the water. Contaminants may be excessive nutrients that overload the natural system, harmful chemicals or foreign objects introduced into the water. Contamination of watersheds is a serious problem to both humans and wildlife. Watersheds both feed and are fed by groundwater. Water contamination, like water, does not just remain on the surface. Surface contamination can penetrate into the earth and contaminate water supplies. Another human activity that impacts the watershed system is the diversion of water from the natural flow of streams, ponds, rivers and lakes. The growth of human populations in a watershed may result in greater and greater diversion. Managing the watershed unit as an integrated system provides a stronger foundation for uncovering issues that affect it and better equips resource managers to determine what actions are needed to protect and restore it. 

This PowerPoint was developed for the Classroom Aquarium Education Project, currently offered in many parts of California. For more information, visit us at www.classroomaquarium.org. 

The goal of this narrative guide and PowerPoint presentation is to aid educators in meeting educational requirements and to provide a valuable effective teaching tool. This narrative guide was not designed to be a slide script, thus language may need to be modified for grade appropriateness. It can be used by all educators to meet science inquiry learning objectives. 

Correlations to Project WILD
WILD K-12: Ecosystem Facelift, Ethi-Reasoning, Enviro-Ethics, Ethi-Thinking, Forest in a Jar, Hazardous Links, Improving Wildlife Habitat, Litter We Know, No Water off a Duck Back, Rainfall and the Forest, Riparian Zone, Time Lapse

Aquatic WILD: Alice in Waterland, Aqua Words, Blue Ribbon Niche, Dam Design, Dragonfly Pond, Eat and Glow, Edge of Home, Fishable Waters, Hooks and Ladders, How Wet is Our Planet, Plastic Jellyfish, Pond Succession, Riparian Retreat, Silt a Dirty Word, The Glass Menagerie, To Dam or Not to Dam, Water Canaries, Water Down History, Watershed, Wetland Metaphors, What’s in the Water, Where Does Water Run?

For Project WILD program information: www.dfg.ca.gov/projectwild  or email projectwild@dfg.ca.gov 

Presentation #1 - Correlations to CA Educational Science Contend Standards:

Grade K: Earth Sciences – 3a,b,c

Grade 1: Earth Sciences – 3 a,b,c

Grade 2: Earth Sciences – 3 b,c,e

Grade 3: Physical Science – 1c,d,e,f,g; Life Science- 3 b,c,d

Grade 4: Life Science – 3 a; Earth Sciences -4a;5a,b,c

Grade 5: Earth Science – 3 a,b,c,d,e; I & E- 6 a

Grade 6: Earth’s Surface – 2a,b,c;Ecology-5c,d,e; Resources-6b,c 

Grade 7: Earth Science – 4a,b,c,d

Grades 9-12: Biology, Life Science, Ecology – 6a,b,c, d,e; California Geology-9a,b,c,d

Extensions for this presentation: Clean, pure water may be our most precious resource. Much of the pollution that impacts the quality of water is thoughtless discarded trash. People who dispose of their trash along waterways not only create an ugly mess but can also harm wildlife and humans.  Challenge students to get involved in a waterway clean up program.

Slide order and narrative guide:
Slide 1

A Bay Area trout stream (Alameda Creek) located in Alameda County. This stream is a central part of a local watershed. A watershed is an area of land that allows water to flow over or under its surface into a body of water.  The boundaries of a watershed are determined by the contours of the land surrounding a stream, river, lake or bay.  Because all precipitation must flow somewhere, all land areas are part of some watershed. Every home, school, office, business, or industry is part of a watershed. You might think of watersheds as a collection of bowls all grouped together. All of the precipitation hitting an individual bowl flows down into the center of that bowl. Each bowl is an individual watershed.

Slide 2 & 3

We are going to take a cross section of the earth near Alameda Creek to illustrate a watershed

Slide 4

A grid has been laid over the surface to show how the water flows. All of the water paths in a given watershed are separated from other watersheds by ridges that are called water divides. The water divides in this illustration are shown in red.

Slide 5

This cross section of the earth shows woodlands, hillsides, small streams, creeks and lakes that can make up a watershed. Water also percolates through the surface forming aquifers beneath the surface.

Slide 6 

This slide shows rain falling in the watershed. The first rain after a dry spell soaks into the earth and there is little runoff. The water percolates down through the soil until it comes in contact with impermeable rock strata. The water that collects on this rock layer forms aquifers, which can be accessed by wells to provide water for drinking and irrigation.

Slide 7

As the rain continues, some water will be absorbed into the soil and flow into the aquifer. Other water will flow off the surface creating streams as it flows downhill. These streams will fill ponds and lakes where depressions occur on the surface. When available lakes or land depressions are full, the water continues its flow toward the bay.

Slide 8

If pollutants such as oil, insecticides and other wastes are allowed to accumulate, the flowing water picks up these contaminants and carries them downhill. This is illustrated by the purple areas shown in this slide. These pollutants flow into the aquifers, lakes and eventually the bay and ocean, anything the pollution contacts may become contaminated. When water is taken from the lake or drawn up from the well shown in the right corner, the pollutants come with it.

Slide 9

This is a map of the Alameda Creek watershed showing the many creeks and streams that make up this drainage. 

Slide 10

This is an aerial view of the Alameda Creek watershed as it is today, surrounded by houses and industry. Many of the creeks and streams have been converted to ditches and underground culverts. Much of the land that would allow rain to percolate and replenish the ground water supply has been covered with concrete or black top. Rain falling on an impermeable surface will run off at a faster rate than water falling onto soil. As it flows, it takes with it all the contaminants, discarded trash and plant litter depositing them into a near by stream and into the bay.

Slide 11

Storm drains collect water running off lawns, streets, and driveways. This water flows directly to a ditch or creek and on to the ocean. Storm drain water does not go through a water treatment plant for the purification process. 

Slides 12, 13, 14 & 15

Here is the journey for urban runoff. The water from gutters flows through the storm drain into culverts. The culverts carry the water into ditches or creeks like these on its trip to the bay and ultimately, the ocean. In most cities, storm runoff flows into creeks, streams, bays and the ocean untreated. 

Slide 16

An ideal trout watershed, this is the headwaters of Hat Creek in Lassen National Forest. Snow runoff from the distant mountains forms the stream and feeds the surrounding forest, providing a habitat for the trout. Our local creeks could look like this if they weren’t in storm drains under the streets.

Slide 17

This is a view under the surface of the stream showing fish and submerged terrain. If we continue to put our creeks into storm drains, we could lose all the animal and plant life they used to support. Some students, working with fishermen and environmental groups, have “daylighted” their local creeks, bringing them out of the culverts and restoring them to healthy ecosystems. Challenge: Can you do something to improve your local environment? 

Slide 18

The Mission Peak Fly Anglers wish to thank the following for their assistance and for the funding to duplicate this CD: Pacific Gas and Electric Company, California Inland Fisheries Foundation Inc, California Department of Fish and Game, and the Sport Fish Restoration.  

Slide 19

This presentation has been created and brought to you by members of the Mission Peak Fly Anglers, Fremont, CA. Additional support and funding has been provided by the Federation of Fly Fishers, a national organization of fly fishermen, and the Elks, Fremont Lodge 2121.

All photos and illustrations are copyright, permission to reproduce any part of this presentation must be obtained from the Mission Peak Fly Anglers.
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