Grade Six: Plate Tectonics
6.9 Channel Islands Tectonics

Lesson Concept Channel Islands have evidence of magnetic and volcanic rock
showing plate movement.

Link The previous lesson established evidence for measuring plate
movements. Local plate movement can be determined through use
of a model showing changes over time.

Time 120-160 minutes (This lesson may be divided into sessions
maintaining the sequence of the lesson.)

Materials
Whole class

Tanya Atwater’s Channel Islands animations
(http://emvc.geol.ucsb.edu/downloads.php#TransverseRanges

“Plate Tectonics History of Southern California, 20 Ma to Present”)
JASON: Shore To Sea video (optional)
Individual
* Scissors
* 6 -’ inch brads
* cardstock masters (1 of each)
e 3 small post-its
* about 4 inches masking tape
* nail to poke holes for the brads
* H1a&b Channel Island Plate Tectonics
Advance
Preparation

1. Download Tanya Atwater’'s Channel Islands animations
(http://emvc.geol.ucsb.edu/downloads.php#TransverseRanges

“Plate Tectonics History of Southern California, 20 Ma to Present”)

2. Download Tanya Atwater’s directions which includes background
information http://emvc.geol.ucsb.edu/download/socalpuzzle.php

3. Duplicate masters on cardstock and enlarge 115%
4. Duplicate student worksheet
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5. Prepare sample of model
6. Gather materials
7. ltis helpful to get parent help for first day of making the model

Procedure:
Engage (10 minutes) Channel Islands are a local landform.

1. Write a “Quick Write” in science journals about prior knowledge of Channel
Islands. How were the Channel Islands formed?

2. Discuss with partner and share out in class.

Explore/ Explain (50 minutes) Channel Islands show evidence of plate
movement.

3. Explain that a model can be used to show how the Channel Islands might have
been formed.

4. Ask students to watch the animation (or JASON: Shore to Sea video) to figure out
what a model needs to show. Chart what the model should show.

5. Ask students to build the model following the directions given in the packet
downloaded from Tanya Atwater’s website.

Teacher note: Use the nail to poke all holes for the brads before students
begin cutting out the pieces, if possible, have a parent available to help.

6. Ask students to explain how the model works showing how landforms are moving.
Have students practice with a partner talking through what is happening with the
landforms.

7. Re-watch the animation and show a partner how the model explains the movement
of landmasses.

Extend (25 minutes) Channel Islands have evidence of magnetic and
volcanic rock showing plate movement.

8. Discuss magnetic alignment evidence as presented in the Jason video. (If have
the JASON video, show portion of taking rock core sample and finding magnetic
imprint).

9. Cut out arrows from 3 post-its and place on model as directed from packet pointing
North on Pacific Plate, Channel Islands and North American Plate in alignment.
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10. Rework model and discuss how magnetic alignment of rocks is the first source of
evidence of plate tectonic movement.

11. Discuss with students the ancient volcano eruption in Mexico. Ask the students
how rocks from this volcano are found on the Channel Islands? How did the rocks
move to a new location? Draw the volcano and river on their model. Notice at the
18 MYA location (the starting point), the islands are in line with the river giving the
second source of evidence of plate tectonic movement.

12. Ask students to think, pair, share: How does movement of the rocks from the
volcano in Mexico and the location of the 18 MYA Islands prove how these land
masses moved? Chart ideas.

13. Based on this movement, predict where might the Channel Islands be 50 million
years from now?

Evaluate (10 minutes+ homework) Channel Islands have evidence of

magnetic and volcanic rock showing plate movement.

14. Ask students to complete student worksheet.
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Carpinteria and the Channel Islands are part of plate tectonics: North American Plate
and the Pacific Plate. There is a line separating these plates... a Transform Boundary
called the San Andreas Fault. At a transform boundary, tectonic plates mainly slide
past each other (although they also push against each other in places). The Pacific
Plate (carrying much of the coast of California) is slowly moving to the northwest while
the North American Plate (carrying the rest of the continent of North America) is slowly
moving to the southeast. The San Andreas Fault is famous because it is the main
reason California gets so many earthquakes. Because of the convection (heat) currents
in the asthenosphere, these plates are constantly moving. They have been sliding and
jostling against each other for many millions of years, building up mountain ranges and
shaping oceans as they go.
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A simplified illuslr;tion of motion along the San Andreas faull.

1. Explain how this boundary moves.

2 Describe how this is affecting the landforms of California.
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The Making of the Channel Islands:

In between the Pacific and the North American Plates, there are a few smaller blocks of
Earth’s curst that are getting broken up and pushed along. The Channel Islands, the
Santa Barbara Basin and the mountains north of Santa Barbara are all on a single
splinter of the Pacific Plate called the Transverse Ranges Block. The Transverse
Ranges Block is currently wedged between the main Pacific Plate and the North
American Plate, and it is being slowly squeezed between them. As Dr. Atwater
describes it, the block is like a log that was once floating parallel to the edge of a river
(the main Pacific Plate). Then the downstream end of the block jammed into the
riverbank (the North American Plate). The force of the Pacific Plate has flipped the
block around and pushed it northward. This explains why the coast of California makes
a sharp turn around Point Conception — the Point is where the Transverse Ranges
Block sticks out into the Pacific Plate. (This is why when we go “south”.or “north” on the
freeway, we often have the sun in our eyes.)

The intense pressure of being squeezed between the Pacific and North American
Plates lifted the southern rim of the Transverse Ranges Block, forming the Channel
Islands. The pressure also wrinkled up the middle of the Block and lifted the Block’s
northern rim, forming the Santa Ynez Mountains, north of Santa Barbara. This caused
both ends of the Block to “POP” up creating the mountains and the islands.
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mountains north of Santa Barbara
were formed by the compression
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of the Transverse Ranges Block.

Explain in your words:
1. How the Channel Islands were created:

2 How the Santa Ynez Mountains were created:

3. Why the Channel Islands are now off our coast instead of San Diego:



