Unit of Study

Unit Title: Weathering, Erosion & Deposition
School:  A. Phillip Randolph Campus H.S.

Time Frame: 12-15 days

Subject: Earth Science




Grade Level: H.S.

Designed by: William C. Wilson

Broadest Understanding: 

The processes of weathering, erosion and deposition leave distinctive features that allow them to be identified and studied.

Enduring Understandings:

1. Weathering is the breakdown of rocks into transportable materials by physical and chemical means.

2. Erosion is the transport of weathered materials to new locations by any of several agents including wind, glaciers, ocean waves and currents, rivers, streams and floods and direct gravity induced flow.

3. Deposition is the process of placing eroded materials in new places.

4. Erosion and deposition processes and agents leave distinct features that can be used to identify them both in the present and past.

Learning Objectives:

Students will be able to:

1. Explain that weathering is the physical and /or chemical break up of rocks at or near the earth’s surface.

2. Describe soils as the result of weathering and biological activity over extended times.

3. Explain that erosion is the transport of weathered materials from one location to another by any means.

4. Describe the major agents of erosion which include: Wind, Glaciers, Flowing fresh waters, Ocean currents and waves, and Gravity induced directed flows.

5. Explain that deposition includes all the processes by which eroded materials are laid down in new location by the agents of erosion.

6. Describe the identifiable features that allow geologists to  identify the agent and the conditions of deposition

7. Use the Earth Science Reference tables to describe conditions of erosion and deposition from examples.

New York State Standards Addressed:

Standard 1: Students will use mathematical analysis, scientific inquiry, and engineering design, as appropriate, to pose questions, seek answers, and develop solutions.

Standard 2: Students will access, generate, process, and transfer information using appropriate technologies. 

Standard 4: Students will understand and apply scientific concepts, principles, and theories pertaining to the physical setting and living environment.

Standard 6: Students will understand the relationships and common themes that connect mathematics, science and technology and apply the themes to these and other areas of learning.
Performance Indicators: 

1.2g: Earth has continuously recycled water since early in its history. This recycling is described by the hydrologic (water) cycle. 


2.1s: Weathering is the physical and chemical breakdown of rocks near Earth’s surface.  Soils result from the mixing of weathered materials and biological activity over periods of time.

2.1t: Natural agents of erosion, generally driven by gravity, remove, transport and deposit weathered rock materials. Each agent produces unique features in the materials and deposits that allow the agent to be identified.


2.1u: The natural agents of erosion include gravity (Mass movements), streams (running water), glaciers (moving ice), Wave action, and wind action.

2.1v: Patterns of deposition result from loss of energy within the transporting system and are influenced by the size, shape and density of the transported particles.

2.1w: Sediments of inorganic and organic origin often accumulate in depositional environments. Sedimentary rocks form when sediments are compacted and/or cemented after burial or as the result of chemical precipitation from seawater. 

Assessments:

1. A unit test consisting of 25-35 multiple Regent’s style choice questions and 3-5 extended concept questions.

2. 3 laboratory activities. 1 each exploring the processes of weathering, erosion and deposition.

Key knowledge and skills gained:

Students will be able to:

1. Explain that weathering is the physical and /or chemical break up of rocks at or near the earth’s surface.

A. Identify physical erosion as the breaking down of large pieces to smaller increasing the surface area.

B. Identify chemical weathering as the alteration of, or removal of materials in a rock which can change its physical properties making it easier to alter its size and shape.

C. Explain how surface area affects the rate of chemical erosion.
2. Describe soils as the result of weathering and biological activity over extended times.

A. Describe the different zones in a residual soil

3. Explain that erosion is the transport of weathered materials from one location to another by any means.

4. Describe the major agents of erosion which include: Wind, Glaciers, Flowing fresh waters, Ocean currents and waves, and Gravity induced directed flows.

A. Describe the particle sizes and styles of transport typical of the major agents.

B. Use the Stream Velocity table in the Earth Science Reference Tables (ESRT) to determine stream speeds from transported particle size.

C. Describe the dangers each type of erosional agent is capable of producing.

5. Explain that deposition includes all the processes by which eroded materials are laid down in new location by the agents of erosion.

6. Describe the identifiable features that allow geologists to identify the agent and the conditions of deposition.

A. Identify features and patterns of stream and lake deposition.

B. Identify features and patterns of wave and current deposition.

C. Identify features and patterns of glacial deposition.

D. Identify features and patterns of wind deposition

E. Identify features and patterns of gravity induced deposition.

7. Use the Earth Science Reference tables to describe conditions of erosion and deposition from examples.

A. Use the sedimentary rock table and Stream velocity table to identify sediments by particle size.

B. Use the Stream Velocity table in the Earth Science Reference Tables (ESRT) to determine stream speeds from transported particle size.

Learning Experiences:

1. Aim: What Processes break rocks apart?

Activity: Types of Physical Weathering

2. Aim: How are rocks altered chemically?

Activity: Results of chemical weathering

3. Aim: How are residual soils produced?

Activity: Building a soil.

4. Aim: How are soils identified and analyzed?

Activity: Soil Profiles

5. Aim: How are weathered materials transported?

Activity: Agents of Erosion

6. Aim: How are rocks weathered?

Activity: Lab 11: Weathering of Rocks

7. Aim: How does wind/water speed affect the particles transported?

Activity: Using the Stream velocity chart

8. Aim: What do glacial Deposits look like?

Activity: Glacial Deposits

9. Aim: What do wind and coastal deposits look like?

Activity: Coastal Deposits

10. Aim: How does sediment size, shape and density affect its deposition?

Activity: Settling times and transport velocities

11. Aim: How does sediment size affect settling velocity?
Activity: Lab 12: Particle size and settling velocity

12. Aim: How do streams carry and deposit sediments? (I)
Activity: Patterns of erosion and deposition

13. Aim: How do streams carry and deposit sediments? (II)

Activity: Patterns of erosion and deposition

14. Aim: How do streams carry and deposit sediments? (III)

Activity: Patterns of erosion and deposition

15. Aim: Lab 13: Patterns of Stream flow

Activity: Patterns of erosion and deposition

