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Minerals 

	Essential Understandings: 

1. Humans depend on Earth for resources that are limited and are distributed unevenly around the planet. 

2. Earth is our home; we depend on its resources that mold civilizations, drive human exploration, and inspire human endeavors that include art, literature, and science.

3. Soil, rocks and minerals provide essential metals and other materials for agriculture, manufacturing, and building

	Content Standards:

1. Understands Earth’s composition and structure. 
2. Understands the nature of scientific knowledge.

3. Understands the nature of scientific inquiry.

4. Understands the scientific enterprise.


	Essential Question: How do minerals play a role in our everyday lives?

	

	Learning Goals: Students will:

	Define a mineral.  

	Identify substances as minerals or non-minerals.

	Describe how some minerals form.

	Relate a mineral’s atomic arrangement to its crystal shape, hardness, cleavage, and density.  

	Name some rock-forming minerals.

	Describe and utilize different physical and chemical properties to identify minerals.

	Identify and describe about fifteen rock-forming minerals, including the most common minerals:  quartz, feldspar, mica, and calcite.  

	Classify minerals by their composition:  silicates, carbonates, sulfates, native minerals, etc.

	Identify uses of minerals (for construction, chemicals, food production, medicines, etc.)


	Suggested Strategies
	· “Halite- Salt water evaporation experiment”(shows crystal growth from solution through evaporation 

· “How to do Scientific Drawings” worksheet (assists with communicating observations) 

· “Specific Gravity” lab, “Mineral Identification Lab”  

· Classifying and Inferring: Minerals (worksheet)

· “Identification of Minerals Lab”

· “Rocks & Minerals Resources” worksheet.  

	Suggested Assessments
	· Mineral Identification Lab 

· Test: Minerals

	Suggested Resources
	· Prentice Hall Earth Science 2011 Chapter 2
· Heath Earth Science 1994 Chapters 2 and 4

	Suggested Tech Integration
	· Earth Revealed “Minerals” video (30 minutes), 

· USGS Mineral Resources Program  

· USGS Mineral Resources Program “Mineral of the Month” <http://minerals.usgs.gov/mineralofthemonth/index.html>
· Earth magazine <http://www.earthmagazine.org/> and hardcopy. 

	Content Vocabulary
	· Calcite, carbonate, cleavage, color, crystal, feldspars, ferromagnesian silicates, fluorescence, hardness, hematite, inorganic, luster, mica, mineralogy, native mineral, quartz, rock-forming minerals, silica tetrahedron, silicate, streak, specific gravity, 

	Lifelong Learning/21st Century Skills
	· Read critically.

· Produce quality work.

· Communicate effectively.

· Collaborate and cooperate.


 Rocks  

	Essential Understandings: 

1. Humans depend on Earth for resources that are limited and are distributed unevenly around the planet. 

2. Earth is our home; we depend on its resources that mold civilizations, drive human exploration, and inspire human endeavors that include art, literature, and science.

3. Soil, rocks and minerals provide essential metals and other materials for agriculture, manufacturing, and building

4. There are three types of rocks – igneous, sedimentary, and metamorphic – that are classified by their composition and method of formation.

5. “The present is the key to the past.”  (Geologic processes that are active now were also active in the past.)  

	Content Standards:

1. Understands Earth’s composition and structure. 
2. Understands the nature of scientific knowledge.

3. Understands the nature of scientific inquiry.

4. Understands the scientific enterprise.


	Essential Questions:  How do rocks affect humans?  How are rocks economically important? How can we determine Earth’s geologic history?

	

	Learning Goals: Students will:

	Know how igneous rocks form.

	Identify the factors that affect how rocks melt and crystallize. 

	Recognize the effects of cooling rates on the grain sizes in igneous rocks (texture). 

	Classify the different types and textures of igneous rocks. 

	Know the three major processes by which sedimentary rocks are formed and give examples of rocks formed by each process.  

	Understand sediment sorting and its relationship to rock stratification.

	Know the process by which ripple marks, fossils, mud cracks, nodules, concretions, and geodes form.  

	Know the difference between contact metamorphism and regional metamorphism.

	Understand the effects of metamorphism on rocks.

	Identify some metamorphic rocks and the parent rock they formed from.  

	Understand the rock cycle and discuss the different orders of rock-forming events within the cycle.

	Identify and give examples of the various types of igneous intrusions.  


	Suggested Strategies
	· Utilize and pass many specimens for students to handle 

· Reading and answering questions from the text  

· Igneous Rocks Lab (ESCP Lab Book) 

· Glencoe Enrichment “Igneous Rocks: Crystallization” worksheet 

· Heath Earth Science Laboratory Investigations, 1994 Chapter 5b Sedimentary Rocks Lab p. 22-23

· Heath Earth Science Laboratory Investigations, 1994 Chapter 5c Metamorphic Rocks Lab p. 24-25

	Suggested Assessments
	· Igneous Rocks Quiz

· Natural Resources Report on a rock or mineral of their choice 

· Rocks Identification Lab 

· Chapter “Rocks” test

	Suggested Resources
	· Prentice Hall Earth Science 2011 Chapter 3 “Rocks”, Chapter 10 “Volcanoes and Other Igneous Activity”
· Glencoe Science Earth Science Geology, the Environment, and the Universe 2008 ed.  Chapters 5 and 6.

	Suggested Tech Integration
	· Earth Revealed Video 14 Intrusive Igneous Rocks, Volcanic Landforms (Glencoe Transparency 33), Earth Revealed Video #17 “Sedimentary Rocks” with worksheet, 

· USGS Mineral Resources Program “Mineral of the Month” <http://minerals.usgs.gov/mineralofthemonth/index.html  (website includes rocks, valuable resource for the Natural Resources Report).
· Earth magazine <http://www.earthmagazine.org/> and hardcopy subscription.

	Content Vocabulary
	· Rock, uniformitarianism, plutonic, volcanic, granite, rhyolite, gabbro, pumice, scoria, mafic, felsic, intrusive, extrusive, porphyry, clastic, organic, magma, lava, contact metamorphism, regional metamorphism, foliation, non-foliated, conglomerate, shale, limestone, fossil, weathering, erosion, deposition, monomineralic, pluton, dike, sill, laccolith, batholith, stock, volcanic neck, lava flow, lava plateau, stratification, nodule, geode, phyllite, schist, permeable, impermeable, 

	Lifelong Learning/21st Century Skills
	· Productive habits of mind 
· Quality work 
· Read critically 
· Communicate effectively 
· Access and process information
· Collaborate and cooperate 
· Core Ethical Values Life Long Learning skills 1-7…


 Weathering, Erosion & Soils

	Essential Understandings: 

1. Earth is continuously changing

2. Humans depend on Earth for resources.

3. Natural hazards pose risks to humans.

4. Humans significantly alter the Earth.

5. Earth is a complex system of interacting rock, water, air, and life.

	Content Standards:

1. Understands Earth’s composition and structure. 
2. Understands the nature of scientific knowledge.

3. Understands the nature of scientific inquiry.

4. Understands the scientific enterprise.


	Essential Questions: What are weathering and erosion and why are they important? Why is soil important and how can it be conserved?

	

	Learning Goals: Students will:

	Know what weathering is. 

	Distinguish among the terms weathering, erosion and deposition.

	Distinguish between mechanical and chemical weathering and identify processes by which each occurs.

	Identify variables that affect the rate of weathering.

	Define soil.

	Know the difference between residual soil and transported soil.

	Know the layers in a mature soil profile.

	Know how plant roots influence soil texture, fertility, and resistance to erosion. 

	Know how plant debris, bacteria, fungi, worms, and rodents influence soil texture, fertility, and resistance to erosion.

	Relate climate to soil formation.

	Identify and describe several types of mass movement.

	Know the relationship of gravity to mass wasting and agents of erosion.

	Know techniques used to conserve soil.


	Suggested Strategies
	· Reading from a text with questions that correlate  

· Notes using worksheet diagrams such as soil profiles  

· Slides 

· Find current event articles on mass wasting 

· Read “1930s Dust Bowl Linked to Ocean Changes” Hartford Courant, 25 March 2004 

· Activity:  “Examining Soil Profiles and Horizons” from Prentice Hall, Inc. Earth Science Laboratory Investigations. 

	Suggested Assessments
	· Review questions.  

· Test:  Weathering, Soils, and Mass Wasting.

	Suggested Resources
	· Prentice Hall Earth Science 2011 Chapter 5 “Weathering, Soil, and Mass Movements”.
· Heath Earth Science 1994
· “Soil Evolution” Weather and Soil Transparency 7 from Merrill Earth Science
·  “Soil the Forgotten Natural Resource” by Maureen A. Leupold (worksheet from Ward’s)

	Suggested Tech Integration
	· Video “Earth Revealed: #15 Weathering & Soils” (30 minutes) (worksheet) 

· Video “Earth Revealed: #16 Mass Wasting” (30 minutes) (worksheet)

	Content Vocabulary
	· Weathering, mechanical weathering, chemical weathering, ice wedging, exfoliation, hydrolysis, oxidation, carbonic acid, soil, parent material, residual soil, transported soil, soil profile, topsoil, subsoil, horizon, mass movement, creep, landslide, talus, mudflow, soil conservation, windbreak, contour farming, terraces, strip cropping, no-till.  

	Lifelong Learning/21st Century Skills
	· Quality work.  

· Read critically for a variety of purposes.  


 Groundwater 

	Essential Understandings: 

1. Humans depend on Earth for resources.

2. Humans significantly alter the Earth. 

3. Earth is a complex system of interacting rock, water, air, and life.

4. Earth is a water planet.  

	Content Standards:

1. Understands Earth’s composition and structure. 
2. Understands the nature of scientific knowledge.

3. Understands the nature of scientific inquiry.

4. Understands the scientific enterprise.


	Essential Questions:  What is groundwater, and what factors affect its movement? What is the importance of groundwater as a resource and as a geological agent?

	

	Learning Goals: Students will:

	Understand the distribution and quantity of fresh water on Earth.

	Know the parts of the hydrosphere and understand the movement of water within it.

	Define porosity and permeability and list some factors that control each.

	Identify and describe underground regions above and below the water table.  

	Know factors that determine water table depth.

	Be able to describe an artesian formation

	Know methods of obtaining groundwater.

	Understand the temperature of groundwater and factors that influence it.

	Identify groundwater problems and methods used to deal with them.

	Know the origin of hot springs, geysers, paint pots, and fumeroles.

	Know factors that contribute to the mineral content of groundwater.  

	Know features that form due to erosion by groundwater (caves, caverns, sinkholes, karst topography).

	Know materials that are deposited by groundwater.  

	Understand the role of groundwater in cementing rocks.


	Suggested Strategies
	· Reading of content in text with review questions

· Construct a diagram of “groundwater formations and types of wells” with colored pencils

· Videos  

· Demonstration of groundwater formations utilizing beads and colored water  

· Heath Earth Science Laboratory Investigations 1994:  Ch.9A Porosity, Permeability, and Capillarity” p. 43-46, 

· Overhead diagram discussion “Water Table & Contamination” 

	Suggested Assessments
	· End of chapter review questions.  

· Test:  Groundwater

	Suggested Resources
	· Prentice Hall Earth Science 2011 Chapter 6 “Running Water and Groundwater”.
· Heath Earth Science 1994 edition.  
· Lutgens/Tarbuck/Tasa Essentials of Geology Tenth Edition

	Suggested Tech Integration
	· Video:  “Earth Revealed:  Groundwater”, 

· Home video “Yellowstone Geysers & Hot Springs” Summer 1997.  

· Video from PBS “Heavenly Sights in Hell Below”.  

	Content Vocabulary
	· Hydrosphere, evapostranspiration, porosity, permeability, impermeable, capillary water, zone of saturation, water table, zone of aeration, ordinary well, artesian formation, aquifer, geysers, permafrost, paint pot, hot spring, fumaroles, cavern, sinkhole, karst topography, stalactites, stalagmites, 

	Lifelong Learning/21st Century Skills
	· Quality work.

· Read critically for a variety of purposes.  

· Collaborate and cooperate.


 Erosion


	Essential Understandings: 

1. Earth is continuously changing

2. Humans depend on Earth for resources.

3. Natural hazards pose risks to humans.

4. Humans significantly alter the Earth.

5. Earth is a complex system of interacting rock, water, air, and life.

	Content Standards:

1. Understands Earth’s composition and structure 

2. Understands the nature of scientific knowledge.

3. Understands the nature of scientific inquiry.

4. Understands the scientific enterprise.


	Essential Question:  Why is understanding of the power of erosion and deposition important to mankind?

	

	Learning Goals: Students will:

	Describe three ways running water transports rock material.

	Understand the relationship between stream speed, discharge, and carrying power.

	Understand how rivers form V-shaped valleys and canyons.

	Define head ward erosion and identify some features that result from head ward erosion

	Define stream divide and drainage basin and locate these features for a river system.  

	Understand the formation of potholes and plunge pools.  

	Describe some factors that cause streams to deposit their loads.

	Understand the origin of flood plains, meanders, cutoffs, oxbow lakes, entrenched meanders, deltas, and alluvial fans.  

	Understand the origin of levees and back swamps.

	Understand the conditions that lead to normal flooding and conditions that lead to flash flooding.

	Know methods used to prevent floods.  

	Know what a glacier is and how it forms.  

	Compare and contrast the conditions that produce valley glaciers with those that produce continental glaciers.

	Identify glacial features.

	Know conditions that increase the likelihood of wind erosion.

	Identify wind-formed landscape features.

	Know how dunes form and migrate.  

	Understand how wind produces water waves and list two factors affecting the height of a wind-formed wave.

	Understand the motion of water in a wave as it approaches shore.

	Know the origin of some shoreline currents.

	Know some features of shoreline erosion and shoreline deposition.  

	Define beach and know factors that affect the kind of materials that make up a beach.


	Suggested Strategies
	· Map Activity “Stream Divides and River Systems” Heath Earth Science 1994 pages 186-187.  

· Stream table simulations/lab.  

· Project SEARCH Stream study activities:  Drawing a stream profile. Measuring stream velocity.  (Herzig Brook)

· Glaciers Worksheet.

· Glacial Depositional Features, Glacial Erosional Features Diagram Sheets

· Field trip to Hammonasett State Park to view beach patterns and affects of a jetty.  

	Suggested Assessments
	· End of Chapter Review Questions 

· Glaciers, Wind and Waves Test

	Suggested Resources
	· Prentice Hall Earth Science 2011 Chapters 6 and 7

· Chapter 10 Heath Earth Science 1994, 

· Project SEARCH Manual, 

· Chapter 8 Glencoe Science “Earth Science” 2008

· “Geology of Long Island Sound” Handout and Poster.  

	Suggested Tech Integration
	· Video:  Nova “Flood of 1993” (describes the conditions that lead to the great Mississippi River Flood)

· Video:  Earth Revealed “Running Water I & II” (may be a bit dry but good content)
· Power point:  “Features of Rivers”

· Video:  Miracle Planet “Riddles of Sand and Ice” with worksheet

· Video:  USGS “Glaciers”

	Content Vocabulary
	· Abrasion, solution, suspension, bed load, carrying power, discharge, head ward erosion, gully, base level, divide, drainage basin, watershed, water gap, potholes, plunge pools, flood plains, meanders, cutoffs, oxbow lakes, entrenched meanders, deltas, alluvial fans

· Glacier, valley glacier, cirque, moraine, outwash plain, drumlin, esker, kame, kettle lake, 

· Deflation, abrasion, ventifact, dune, loess

· Fetch, wave height, wave length, swash, backwash, longshore current, rip currents, undertow

· Sea cliff, sea cave, sandbar, lagoon, barrier island, sea stack, beach, (corals, coral reefs, fringing reefs, barrier reef)

	Lifelong Learning/21st Century Skills
	· Collaborate and cooperate.

· Read critically for a variety of purposes.  

· Quality work.  


 Geologic History

	Essential Understandings: 

1. Earth Scientists use repeatable observations and testable ideas to understand and explain our planet. 

2. Earth is continuously changing.

	Content Standards:

1. Understands Earth’s composition and structure 

2. Understands the nature of scientific knowledge.

3. Understands the nature of scientific inquiry.

4. Understands the scientific enterprise.


	Essential Question:  How do we know what Earth was like in the past?

	

	Learning Goals: Students will:

	Understand why scientists need a geologic time scale.

	Know methods used to observe geologic time, such as observing rock sequences and using fossils to correlate the sequences at various locations.

	Be able to use the known decay rates of radioactive isotopes present in rock to measure the time since the rock was formed.

	Distinguish among eons, eras, periods, and epochs.

	Know that the observation of rock sequences can be used to estimate geologic time.  

	Know that the correlation of fossils sequences at various locations can be used to estimate geologic time.

	Know that the decay rates of radioactive isotopes in rock, which indicate the amount of time since the rock was formed, can be used to estimate geologic time.   

	Characterize the groups of plants and animals that dominated eras in Earth’s history.

	Describe uniformitarianism and explain its importance to geology.

	Apply geologic principles to interpret rock sequences and determine relative ages.  

	Compare and contrast different types of unconformities. 

	Know how scientists use correlation to understand the history of a region.

	Define fossil.

	Know some ways that fossils are preserved.

	Know some ways in which fossils are used to read the rock record.  


	Suggested Strategies
	· Reading and correlating worksheets.  

· Lab activities in which students have to correlate the rock record with their ages.  

	Suggested Assessments
	· Test:  The Rock Record/Geologic History

	Suggested Resources
	· Glencoe Science Earth Science 2008 Chapter 21 “Fossils and the Rock Record”

· Prentice Hall Earth Science 2011

	Suggested Tech Integration
	· Online video field trip through the Grand Canyon: GEODe/Discovery Channel School

· Relative Dating:  <www.SciLinks.org> Web code:  cjn-4122 

· Planetary Diary: <http://www.planetdiary.com/index.html> PHSchool.com Web Code: czd-4122
· Active Art Index Fossil Activity, <www.PHSchool.com> Web Code:  czp-4122

	Content Vocabulary
	· Geologic time, geologic dating methods, rock sequence, decay rate, radioactive isotope, fossil, geologic time scale, eon, Precambrian, era, period, epoch, mass extinction, uniformitarianism, relative-age dating, original horizontality, superposition, cross-cutting relationship, principle of inclusions, unconformity, correlation, key bed, evolution, original preservation (original remains), replaced remains, mold, cast, trace fossil, index fossil

	Lifelong Learning/21st Century Skills
	· Collaborate and cooperate.

· Read critically for a variety of purposes.  

· Quality work.


 Earthquakes & Volcanoes Relative to Plate Tectonics 

	Essential Understandings: 

1. Natural hazards pose risks to humans. 

2. Earth is continuously changing. 

3. Earth scientists use repeatable observations and testable ideas to understand and explain our planet.  

4. Many active geologic processes occur at plate boundaries.

5. Landscapes result from the dynamic interplay between processes that form and uplift new crust and processes that destroy and depress the crust.

	Content Standards:

1. Understands Earth’s composition and structure. 

2. Understands the nature of scientific knowledge.

3. Understands the nature of scientific inquiry.

4. Understands the scientific enterprise.


	Essential Question:  What makes earthquakes and volcanoes so dangerous?

	

	Learning Goals: Students will:

	Knows effects of the movement of crustal plates.

	Define earthquake.

	Define stress and strain as they apply to rocks.

	Distinguish among the three types of movements of faults.

	Define focus and epicenter and identify the significance of the depth of the focus.

	Contrast the three types of seismic waves (P, S, and L).

	Describe how a seismograph works.

	Discuss the relationship between the arrival time of the P and S waves at a seismograph station and the distance of the station from the earthquake epicenter.

	Explain how to locate an earthquake epicenter and know why at least three seismic stations are needed.

	Identify the scales used to describe earthquake magnitude and intensity.  

	Know the major hazards produced by earthquakes:  seismic shaking, liquefaction, landslides and mudflows, and tsunamis.    

	Understand the relationship between earthquakes and tsunamis.

	Know factors that affect the amount of damage caused by an earthquake and how damage can be reduced.

	Describe the layers of the Earth.

	Explain how scientists determine the structure and composition of the Earth.  

	Understand how plate tectonics influence the formation of volcanoes.  

	Locate major zones of volcanism.

	Identify the parts of a volcano.

	Differentiate between volcanic landforms.

	Know how magma type influences volcanic activity.  

	Know the role of pressure and dissolved gases in eruptions.

	Recognize classifications of material ejected by eruptions.


	Suggested Strategies
	· Reading in text and worksheets.  

· Demonstrate “compression/tension/sheering” with modeling clay, foam layers.

· Parts of an Earth Quake Diagram worksheet.  (Use overhead transparency)

· “Locating an Earthquake Epicenter” activity  

	Suggested Assessments
	· Review questions.  

· Test on Earthquakes.

	Suggested Resources
	· Glencoe Science Earth Science 2008 Chapter 19 “Earthquakes” and Chapter 18 “Volcanism”

· Prentice Hall Earth Science 2011 Chapter 8

	Suggested Tech Integration
	· Video:  Earthquake! 

· Video:  Discovery Channel “America’s Tsunami:  Are we next?” 

· Explore USGS Earthquake Website: http://earthquake.usgs.gov/
· “Seismic Waves” activity, PHSchool.com Web code:  czp-3081

	Content Vocabulary
	· Earthquake, stress, strain, elastic deformation, plastic deformation, focus, epicenter, P waves, S waves, L waves, seismograph, seismogram, time-travel graph, Richter scale, magnitude, amplitude, moment magnitude scale, Modified Mercalli Scale, volcanism, hot spot, fissure, conduit, vent, crater, caldera, shield volcano, cinder cone, composite volcano, viscosity, pyroclastic flow

	Lifelong Learning/21st Century Skills
	· Collaborate and cooperate.

· Read critically for a variety of purposes.  

· Quality work.
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