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Creating a Geographical Map
Grade Four

Lesson Summary

When to use this lesson
Use this lesson in the fall to discuss processes that shape our environment.
Objective

Students use the nature trail to understand and identify earth processes such as succession, decomposition, deposition, and erosion in the forest ecosystem.  

Materials

Clipboard for each student

Worksheet for each student

Pencil for each student

Compasses to share
Estimated Duration  

45 minutes

Ohio Standards Connections

Science – Earth and Space

· Processes that Shape Earth B8:  Describe how wind, water, and ice shape and reshape Earth’s land surface by eroding rock and soil in some areas and depositing them in other areas producing characteristic landforms.

· Processes that Shape Earth B9:  Identify and describe how freezing, thawing, and plant growth reshape the land surface by causing weathering of rock.

· Processes that Shape Earth B10:  Describe evidence of changes on Earth’s surface in terms of slow processes (e.g., erosion, weathering, mountain building, deposition) and rapid processes (e.g., volcanic eruptions, earthquakes, landslides).

Social Studies – Geography

· Location A2:  Use cardinal and intermediate directions to describe the relative location of places.

· Places and Regions B5:  Describe and compare the landforms, climates, population, vegetation, and economic characteristics of places and regions in Ohio.

· Human Environmental Interaction C9:  Identify ways that people have affected the physical environment of Ohio including:  use of wetlands; use of forests; building farms, towns, and transportation systems; using fertilizers, herbicides, and pesticides; building dams.

Background Information

Forest Layers
· The forest floor consists of fungi, mosses, wildflowers, ferns, and decaying leaves.

· The shrub layer consists of shrubs like viburnum, spicebush, and honeysuckle.

· The understory consists of small trees, like buckeye, boxelder, dogwood, sassafras, pawpaw, or redbud.

· The canopy is the top layer of trees, and consists of ash, elm, oak, sycamore, beech.

· In early spring, the forest floor greens first, and the greening moves up through the understory, and the canopy.
What is meant by succession in an ecosystem?
· 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, soil builds over hundreds or thousands of years.
· The first plants arrive and are called pioneer species – fungi, lichens, mosses, ferns – and are the oldest types of land plants. 

· 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.
Processes that Shape Earth

· Soil is made 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.  

· Physical weathering, or erosion, is the breakdown of solid rock into boulders, stones, sand grains, and smaller particles by cracking, crushing and rubbing forces.  Chemical weathering is a change in the chemical composition of the original rock from heat or pressure.  
· Erosion:  Water freezes in cracks, expands, and forces the rock apart.  Plants grow and roots wedge in cracks and push rock apart.  Water, wind, and ice wear down the surface of rock or land.  Vegetation protects soil and slows erosion.

· Chemical weathering:  Heat or pressure changes a rock from one type to another.  
· Humans can speed erosion through quarrying, mining, and blasting.
· Decomposition:  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 the dead plants and animals.  Plants and fungi grow on decaying wood and break it apart as they penetrate.  

· Lichens release a weak acid that breaks down wood over time.  Lichens are in the fungus kingdom, but are not a fungus.  They are created when spores from fungus and spores from algae from a mutually beneficial (symbiotic) 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.

· Fungus sends out hair-like structures called hyphae that tangle together into a structure called the mycelium (my see’ lee um).  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.
· Deposition:  laying down matter from a natural process, like soil from erosion of rocks and decomposition of plant material.
What is found in early, mid, and late stage forests?

· Each successional stage has its own animal species.  Plants and animals interact to keep the forest in balance.
· Early successional stage animals find food and shelter in weedy pioneer plants that grow in areas that were cleared by natural or human means.  Small seeds dispersed by animals or wind grow, and become small shrubs and plants.  Eventually mature trees and plants grow.
· Mid-successional species are located in partially open areas where the forest canopy has openings that allow growth of plants favored by mammals and birds (like berry-producing shrubs).  These openings create edge habitats.  Edge habitats are areas where the field and forest habitats meet.

· Late-successional animals need mature forest habitats for food and shelter.  Beech trees and oak trees are more common in an old forest.
Earthworms

· 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.  

· 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.
Activity

Creating a geographical map

· Students will create a geographical map of the nature trail.  They will list where to find certain earth processes and evidence of stages in the forest.

· In the classroom, discuss parts of a map.  A map needs a title, compass rose, and a key of symbols and their meanings.  Our map is titled and the key includes the symbols and definitions to save time.  Students will label signs of deposition, decomposition, erosion, grassy areas, heavy shrub areas, mature trees areas.
· When you are outside, label the compass rose using a compass.

· As you stop along the trail to discuss what you find, label the map.

· Points to make along your walk:  
· What are erosion, deposition, and decomposition?  Are they fast or slow?
· What are their positives and negatives?  Erosion paths can create streams for a new habitat of plants and animals.  Widespread erosion depletes nutrient-rich topsoil.  Deposition can build up soil or cause blockages in waterways.  Decomposition creates nutrient-rich soil.  Too much decomposition of plants in water can result in large amounts of bacteria.
· How do people and nature affect these processes?

· Can you tell the stage our forest?  Our forest seems to be middle-aged with many understory plants and maturing trees.  We have several pockets of light through the canopy. 

Look for stages of succession and disturbance.

· Erosion, damaged trees, construction

· Stages to look for:  grasses and non-woody plants, grasses and woody and non-woody plants, grasses and shrubs with young tree saplings (stem less than ½ inch), ground vegetation and young trees (stem ½ inch to 2 inches), mature trees (stem greater than 2 inches) can be under canopy.

· Discuss the differences in areas of the trail – shade and light, denseness of canopy

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 set of benches 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.

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. 

· Take a 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 an example of deposition by glaciers.  Rocks left behind by glaciers are called glacial erratics.  An erratic is a rock that is not original to its current location, but was moved by some geological force – usually 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 round 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.

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 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.
What might alter succession?

· Natural causes:  fire, wind, lightning, ice, disease, drought, erosion

· Human causes:  fire, cutting trees for timber, vandalizing trees, clearing land for farms, homes, businesses, planting non-native plants.  Why doesn’t our wooded area move forward toward the school?  Planted grass and continual mowing of grass.

What would happen if there were no trees?  

· Human and animal impacts on food, shelter, and resources.  How are trees used?

· Benefits of trees:  provide oxygen; absorb carbon dioxide; produce food (leaves, nuts, fruit, decaying wood) to wildlife, insects, humans; shade for cooling surfaces; cools atmosphere as water evaporates from leaves; homes and habitat for animals; decomposition returns nutrients to soil; roots prevent erosion.

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.

[image: image1.png]Granny's Garden School
Creating a Geographical Map
Grade Four

Key

M benches
Efordas
MMsiers
><clecomposfon
depition
\Vermsion
\wAgrassy rea
shrubarea
] mature free area




Revised 07-11                                                                                                                                                                           Page 5
© 2010 Granny's Garden School, Inc.  We encourage you to use these lesson plans and change them to fit your specific needs.  We ask only that you credit Granny's Garden School as your source.


