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Signs of Decomposition, Erosion, and Deposition on the Nature Trail

Grade Three

Suggestions for using this lesson in the garden cycle:
· Use this lesson on a nature walk to observe changes that occur in nature.
Ohio Standards Connections:

Science - Earth and Space:

· Earth Systems C1:  Compare distinct properties of rocks (e.g., color, layering, texture) and examine how their formation dictates their classification.

· Earth Systems C3:  Describe that smaller rocks come from the breakdown of larger rocks through the actions of plants and weather.

· Earth Systems C4:  Observe and describe the composition of soil (e.g., small pieces of rock and decomposed pieces of plants and animals, and products of plants and animals.

· Earth Systems C5:  Investigate the properties of soil (e.g., color, texture, capacity to retain water ability to support plant growth).

· Earth Systems C6:  Investigate that soils are often found in layers and can be different from place to place.

Science - Life:

· Diversity and Interdependence of Life C5:  Observe and explore how fossils provide evidence about animals that lived long ago and the nature of the environment at that time.

· Diversity and Interdependence of Life C6:  Describe how changes in an organism’s habitat are sometimes beneficial and sometimes harmful.

Lesson Summary:

Students understand processes that shape the Earth and their impact on ecosystems.
Estimated Duration:

40 minutes
Materials:

Worksheet for each student

Pencil for each student

Clipboard for each student

Background information:

Succession, Weathering, and Deposition
1. Succession is a term used to mean the natural pattern of change that occurs in a forest or ecosystem over time.  The changes result in a relatively stable community.  In primary succession on land where there is no vegetation, living organisms build soil over hundreds or thousands of years.  In secondary succession, landscapes that previously had vegetation already have soil, and will grow grass, then small woody and herbaceous plants, then shrubs and trees.  Weeds are the first stage of secondary succession.
2. Soil is from the continual breakdown of rock over time.  The mineral part of soil comes from the weathering of hard rock at the earth’s surface.  It takes from 100 to 20,000 years to make an inch of topsoil.  
3. Weathering is the process that breaks down rock into small pieces.  It is a continuous, slow process.
4. Physical weathering, or erosion, is the breakdown of the surface or rock or land by water, wind, ice, or gravity.  Rock is reduced to boulders, stones, sand grains, and smaller particles like silt and clay by cracking, crushing, and rubbing forces.  
5. Water from rain and rivers carves into rock and soil and carries particles of rock and soil as it travels.  Rushing water can carry away large rocks.

6. Wind carries away small particles of soil and rock.  The Dust Bowl in the 1930s is an extreme case of wind erosion.  Winds sometimes reaching 60 mph stirred up and carried topsoil from the plains of Colorado, Kansas, Oklahoma, and Texas in a giant cloud of dust.  The dust storms traveled as far north as Canada and east to the Atlantic Ocean.  Drought was a major contributor since many crops failed and left dry soil exposed.
7. When snow continues to collect in the valleys found high in mountains, it becomes compressed and turns to ice.  The ice is a glacier.  Gravity acts on the glacier to move it downhill.  This happens slowly – maybe one inch per year.  As it moves, rocks and soil are carried away and become part of the ice.
8. Water freezes in cracks, expands, and forces the rock apart.  Plants grow and roots wedge in cracks and push rock apart.  Roots from plants protect soil by slowing erosion.
9. Chemical weathering is a change in the chemical composition of the original rock from heat or pressure.  Heat or pressure changes a rock from one type to another.  Lichens on rocks give off chemicals to breakdown rock.
10. Deposition is the laying down of material from a natural process, like rocks and soil from erosion and decomposed plant material.

Decomposition, Earthworms, Fungus, Lichen

1. Plants collect nutrients from the soil to help them grow.  When plants die, their nutrients are returned to the soil through the recycling process called decomposition.  Decomposition happens when fungi, bacteria, and invertebrates break down dead plants and animals.  Plants and fungi grow on decaying wood and break it apart as they penetrate
2. In the eastern deciduous forest, earthworms can be unwanted inhabitants.  Our native earthworms died during the last ice age (the Wisconsin glacial period) that passed through our region about 11,000 years ago.  The earthworms we have now are non-natives from the soils that accompanied the plants early settlers brought to our country.  
3. Earthworms are eating the organic matter of the forest floor, called duff.  Studies have shown that forest areas with large populations of earthworms have fewer tree seedlings and native wildflowers.  Some scientists attribute this to decreased duff protecting the forest floor and a change in the nutrient composition of the soil because of the earthworms.

4. Lichens release a weak acid that breaks down wood over time.  Lichens are in the fungus kingdom.  They are created when spores from fungus and spores from blue-green algae from a mutually beneficial relationship.  The fungus provides shelter.  The algae produce food through photosynthesis to feed itself and the fungus.  Deer, insects, snails, slugs eat lichen.  It is also nesting material for hummingbirds.  Lichens are used to dye wool, as scents in perfume and soaps, and in litmus paper.  Some lichens are used to make antibiotics.  Lichens are sensitive to pollution.

5. Fungus sends out hair-like structures called hyphae that tangle together into a structure called the mycelium.  This occurs in the wood.  The mycelium secretes enzymes to break down the wood and the fungus absorbs food from the bark.  Fungi are food for slugs, snails, bacteria, insect larvae.

Fossils

1. Most of the rocks exposed at the surface of Earth are sedimentary.  Sedimentary rocks are formed from particles, like gravel, sand, clay, silt, and mud, of older rocks that have been broken apart by water or wind.  These particles settle to the bottom of rivers, lakes, and oceans where they may bury living and dead animals and plants.  Over millions of years, the particles become compressed and harden.  The largest (heaviest) particles settle first and the smallest (lightest) settle last.  Sedimentary rocks form layers as new rock layers are formed on older rock layers.  This helps scientists know the relative age of fossils found in layers.  If sedimentary rocks are not horizontal or if older layers are on top of younger layers, some later event like mountain formation changed the horizontal position.
2. Fossils are the remains of plants and animals that once lived and now are preserved in rock.  Most fossils are the remains of extinct organisms.  Extinct means an entire organism species is no longer living.
3. Scientists study fossils to determine the age of layers of rocks and to determine how living things have evolved, or changed, over time.  Fossils provide evidence of events that happened in the Earth’s history.  Fossils are evidence of what lived in different periods.  For example, human fossil remains can only be found back to a certain period, and then won’t be found in older rock layers.  If you look back at even older layers of rocks, you will find a time when there are no fossils of flowering plants, birds, mammals, reptiles, four-footed vertebrates, land plants, fish, shells, and animals.  When the same kinds of fossils in rocks are found in different places, we know that the rocks are the same age.
4. The word fossil makes many people think of dinosaurs.  Dinosaurs lived for over 100 million years from the Late Triassic through the Late Cretaceous periods on Earth.  Many dinosaurs were small, but by the middle of the Mesozoic Period, some weighed as much as 80 tons.  About 65 million years ago, all dinosaurs were extinct.  The reason for their extinction is still not known for certain.
5. Dinosaurs are only a small part of all of the plants and animals that have lived on Earth.  Most fossils consist of animals with shells and microscopic remains of plants and animals.  These fossils are studied by most paleontologists.  Paleontologists are scientists who study the remains of ancient life in fossils and rocks.
6. When a plant or animal dies, it usually is eaten or decays, and no fossil can form.  Sometimes, though, the remains are fossilized.  Animal fossils are more commonly found than plants because the hard parts of an animal, like bones, teeth, shells, exoskeleton, are fossilized.
7. Fossils can be impressions (a mold or an imprint) left by an organism, like a footprint or a plant or actual remains of bones and shells that are slowly replaced by minerals to make a rock copy of the organism.  Sometimes when the organism turns to rock it also leaves a mold inside the rock layer.
8. For a fossil to form, the organism ideally needs to die in water or be covered by water shortly after death.  Water protects the organism from complete decomposition.  If sediments quickly bury the organism, the chance for fossilization is increased because this, too, slows decomposition.  If there are more fine particles in the sediments, like clay, more detail will show in the fossil.  If larger particles like sand are in the sediments, less detail will show.  As more sediments layer, the lower sediment layers are compacted from the weight of the upper layers.  Over time, the pressure from the weight of the upper layers turns the sediments into rock.  Minerals in the water help turn the sediments into rock, dissolve away the hard parts of the organism, and leave hardened minerals in place of the organism.  
9. Movement of the continental plates, glaciers cutting deeply into the surface, earthquakes, and erosion can expose deeply buried layers for the fossils to be found. 
10. Scientists determine the age of the fossil by examining how deep it was buried and by looking at the layers above and below the layer of the fossil.  Usually older layers are deeper, but mountain formation can alter the layers in a way that the older layers are on top of younger layers.
11. No one is sure how long it takes fossils to form.  Some say at least 10,000 years, and others say millions of years.  The Earth is 4.6 billion years old.  The oldest known fossil is 3.5 billion years old – stromatolites in Australia that are fossilized blue-green algae.

Activity:

1. Discuss the definitions of decomposition, erosion, and deposition.  What causes each?  Fungus, bacteria, and invertebrates decompose dead plants and animals.  Water, wind, ice, and gravity erode the Earth’s surface.  Water, wind, ice, and gravity can move deposits of rock, sediment, and organic matter.
2. Explain that students will look for signs of decomposition, erosion, and deposition on the nature trail.

3. Where to find erosion – Signs of erosion include the two creek areas at the start and the end of the trail and an area near the first bird blind that we interrupt by laying our wood chip path.  

The path that runs downhill at the end of the trail is now a path continually subjected to erosion.  In heavy rains, wood chips need replenishing after those on the path are washed away.  We removed vegetation for the path and created a path for erosion.  Note that excessive erosion wears away topsoil and diminishes soil quality for plant development.  Any smooth rocks are signs of erosion.

Check the granite rock for lichens which chemically erode the host rock.
4. Where to find deposition – Bedrock is the layer of rock below the Earth’s surface.  Bedrock is visible because of erosion that has worn away the soil.  The bedrock located underneath the trail as well as the rest of the Cincinnati area consists of limestone and shale.  These rocks were formed during the Ordovician period between 508 - 438 million years ago when the area was located along the Equator.  Back then, the area that is now Loveland was a warm shallow sea, similar to the Caribbean Islands today.  Remnants of brachiopods, gastropods, sponges, and trilobites can be found today as fossils.  Since Cincinnati is one of the few places in the world where Ordovician rocks are exposed, scientists come from around the world to study and collect fossils from here. 


Look at the limestone rocks by the first bridge.  Limestone rocks are sedimentary rocks formed by the deposition of small particles of gravel, sand, silt, clay, and shells of organisms.  Over time, pressure from more layering and minerals in water help turn the sediments into rock.  Limestone is found in areas that were once shallow seas.  450 million years ago, Loveland was a warm shallow sea.  Several of the limestone rocks by the bridge contain fossils.  Many of the fossils are sea animals that lived 500-400 million years ago.  

Stop to point out the granite about halfway through the trail.  This is another example of deposition by glaciers.  Granite is an igneous rock formed when molten magma deep inside the Earth cools in the crust of the Earth.  During the time period ranging from 2 million years to 10,000 years before present, there were three periods of glaciation in Ohio.  Huge sheets of ice sometimes a mile thick in places slowly crept down from the north and, like a steam roller, flattened the northern two-thirds of Ohio.  Some of the crushed rock would be carried along with the glacier as it moved southward and then left behind as the ice melted and glacier retreated.  The Little Miami and Ohio Rivers were formed from the melt water of the most recent ice age (the Wisconsin glaciation).  These rocks left behind can be found today in many places and can be identified by their smooth surfaces (the result of erosion during their long journey.)  

More examples of deposition include rocks piling up in creek areas, woodchips or organic material deposited at the end of erosion trails, twigs and organic material that have accumulated in the creek near the end of the trail.

5. Where to find decomposition – Watch for many different varieties of fungus along the trail.  Explain that the part of fungus seen above the soil is the fruiting body and the part that decomposes organic material is the tangled threads under the surface. 

Look for lichens on trees and explain that they form from the combination of blue-green algae and fungus.  Lichen secretes chemicals to break down the host.


Look for evidence of insect trails in branches and tree trunks along the trail.  

Discuss the impact of earthworms on the organic material on the forest floor.
6. Wrap up:  Summarize the pros and cons of erosion, deposition, and decomposition.  Over time, erosion creates rivers, but stripping land of vegetation can result in broad areas that lose topsoil.  Deposition helps us trace the Earth’s history, but can have negative consequences when deposits create blockages – perhaps in rivers that then overflow banks or sewer openings so water cannot enter.  Too much decomposition of leaf litter leaves little winter protection for native wildflowers, too little interferes with the balance of the cycle of plants and animals in the ecosystem.
Sources:

· “Nothing Succeeds Like Succession”, Project Learning Tree.  American Forest Foundation:  Washington DC, 1997.

· “Tropical Rain Forest”, Wikepedia.  http://en.wikipedia.org/wiki/Tropical_rainforest
· Cincinnati Nature Center.  Earthworks:  Environmental Education Curriculum Guide.  Cincinnati, Ohio:  Cincinnati Nature Center, 1998.

· “When Worms Go Wild” by David Tenenbaum.  The Why Files:  The Science Behind the News, http://whyfiles.org/shorties/063worm_infest/, 10-08-09.

· Ganzel, Bill.  “The Dust Bowl”, 2003, reported on Wessels Living History Farm, http://www.livinghistoryfarm.org/farminginthe30s/water_02.html, 07-19-10.
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Signs of Decomposition, Erosion, and Deposition on the Nature Trail

Name: __________________________________________

	Look for signs of:
	What did you find?

	Decomposition
Dead plants and animals break down
	

	Erosion
Earth’s surface wears down by wind, water, ice, or gravity
	

	Deposition
Wind, water, and gravity leave eroded sediments in new locations
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