Sharktooth Hill Subduction

Lesson Plan

Objective: 

1. Students will be able to explain the presence of marine fossils and the change of geography over time in the Bakersfield area using plate tectonic theory.

Anticipated Time:  45 Min

Vocabulary:

Fault: a break along the crust of the earth where one or both sides move.

Subduction:  the process of the oceanic plate colliding with and moving beneath the continental plate 
Fossil: form when animals or plants die in the loose sediments and are covered by more layers of material.

Tectonic Plate:  In geologic terms, a plate is a large, rigid slab of solid rock. The word tectonics comes from the Greek root "to build." Putting these two words together, we get the term plate tectonics, which refers to how the Earth's surface is built of plates.

Marine: Coming from the Ocean

6th Grade CA State Standards:

Plate Tectonics and Earth’s Structure

1a.Students should know that evidence of plate tectonics is derived from the fit of the continents; the location of earthquakes, volcanoes, and mid-ocean ridges; and the distribution of fossils.

1f. Students know how to explain major features of California geology (including mountains, faults, volcanoes) in terms of plate tectonics.

Background Information:

A PowerPoint on the formation of Shark Tooth Hill is available to in the classroom.  The PowerPoint provides a brief overview of the sedimentation history and paleogeography of the San Joaquin Valley and highlights the marine fossils that have been found in the Bone Bed of the Round Mountain Formation.  Also available for reference is a short summary article of Shark Tooth Hill. The instructor can use the PowerPoint or summary article as he/she feels is appropriate for the level of the class.

Materials Needed:

-Scissors






-Glue






-Student Handout (Comprehension Questions)

-Colored Pencils and/or Crayons


-Power Point Presentation




-Page 2 of Model

-Page 1 of Model

Anticipatory Set:

-Ask students why they think there are shark teeth located in a valley so far away from the ocean.  

-There is a slide on the power point with visuals of shark that may aid English Language Learners.

-You may provide a sentence frame or paragraph starter.  Have a short discussion to generate ideas.  


-“I think the reason shark teeth are found in the valley is……..”

-Before you think-pair-share, provide students an example of an appropriate answer.

-Students can think-pair-share, think-pair-write, etc., on possible ideas to explain the presence of these types of fossils.

Direct instruction:

-Provide direct instruction with the aid of the PowerPoint that covers the formation of fossils, presence of an ocean through time, how portions of the earths crust move.

-To ensure that students are engaged through out the direct instruction portion, an option would be to ask them to repeat words that you suspect might be difficult, such as marine or valley three times after you have said them.

-After you have provided the information with how we know the environment in the past was different, we will now make a model to demonstrate how it changed.

Instructions to Make Model:

-Provide students with pages 1 and 2 of the model

Cut and Color

-Instruct them to cut the model on the dotted lines (Don’t forget the cut slot next to the volcano).  Do not cut on solid any lines.

-Students can now color the model to allow all of the students to catch up to a point where their model is cut out.

-Emphasize for students that they will have three pieces when they are done cutting their model.

Subducting Oceanic Plate (page 2 of model)

-Once all students have their model cut out and sufficiently colored, instruct them on how to fold and glue page 2 the model.

-Fold on all solid lines

-Glue the “Tilt….”  Tab to the large rectangular single glue tab.

-Now, glue the Pacific Ocean Floor piece to the other two smaller glue tabs.  Making sure the Pacific Ocean Floor side is the one that is actually glued to the two small glue tabs.

-Set this piece aside for now

Continental Plate (page 1 of Model)

- Fold on all solid strait lines

-Fold all glue tabs back.

-Fold magma tab back.

-Fold the North American Plates down on both sides

-Fold the “Glue to Here” Tab down on the solid line

-Fold the Oceanic Crust flap down

-Fold the Volcano on the solid line

-Glue the Magma to the glue tabs 

-Insert the Volcano tab into the slot, on glue underneath

-Now glue the volcano to the glue tab

-Glue North American Plate to the two glue tabs on each side

-Glue the Oceanic Crust to the Glue tab

Put Your Model Together

-Slide the piece that has the Pacific Ocean floor into the model with volcano, underneath the oceanic crust, with the arrows facing the same direction.  

-Glue Bakersfield all the way up the “Glue to Here” dashed line.

-Make sure that where it says “bottom” of the subducting oceanic plate is where it rests on the table

-Make sure the Pacific Ocean Floor Piece is sitting on top of the subducting on top of the oceanic plate.

-Now tilt to watch the valley form.

-If the students push their plate, and do not tilt it, they will not get ideal results.

Guided Practice:

Provide Students with the comprehension questions.  Explain to them that they can find the answers using the model and the information that was presented in the power point. 
Questions 1-3: The teacher demonstrates the correct way to find the answers, correct sentence structure that should be used when answering open ended questions, and thinks aloud.
Questions 4-6: The students will complete these questions with teacher guidance.  The students can think-pair-share or be given a few minutes to answer the questions the best they can and then meet together as a class to check if their answers are correct.

Questions 7-9: These questions can be completed as independent practice.  They can also be used as a measure of how well the students understood the concept.
Assessment:

Complete the model and answer the comprehension questions.
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