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PORTS Paleontology Lessons
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Introduction: Where in the world is…?
Purpose: 
To orient students to the location of the Salton Trough and the Borrego Badlands. 

Procedure:
a. Watch the PORTS Paleontology presentation to observe the location of the Salton Trough and the Borrego Badlands on our Earth. Students will be asked to answer the following questions.


1. On what continent is the Salton Trough and the Borrego Badlands located?                      
2. What body of water is closest to the Salton Trough and the Borrego Badlands?                 
b. The animation presents the changes over time in the tectonic plates of the Earth for the region of study in this project.

3. On what plate is the Salton Trough and the Borrego Badlands located?                                  

c. Examine the rate and direction of movement of the plates in this region. 

Use the slide, Plate Movement Data graphic, to guide students to make an estimate of the direction and magnitude of plate movement in the Salton Trough region.

4. Can you determine the direction and magnitude of movement of the Salton Trough and the Borrego Badlands in millimeters per year (mm/yr)?  

Evidence: 

· animation of plate movement (2)

· vector map from Scripps Orbit and Permanent Array Center (SOPAC)

Links:

http://www.geol.ucsb.edu/Outreach/Download/Freeware-FR.html
http://sopac.ucsd.edu/  (Go to maps(southern CA region(check vector, normal( add a reference to North American plate to show motion relative to the Pacific plate.)
Geology of the Salton Trough and the Borrego Badlands
Purpose: 
To introduce students to the rock types and distinctive rock formations of the Salton Trough and the Borrego Badlands and to locate these formations on topographic maps. 

Procedure:
Using the PORTS Paleontology presentation and the links provided, explore rock types and formations found in the Borrego Badlands.
1. Describe the topography of the Borrego Valley, the Borrego Badlands and the Salton Trough? If possible, go to the terraserver link (given below in the Links section) and move around the valley.                                                                                                              
2. What are the highest and lowest elevations you can find around the Borrego Valley?       
Go to http://www.instaweather.com/KNSD/default.asp?cid=21&id=BORYO to see a live broadcast of Indianhead from the AWS Borrego Springs High School weather station sponsored by NBC 7/39 in San Diego.  

3. Using the geologic map of California, what rock types are found in the Borrego Valley area (Salton Trough and the Borrego Badlands)?     

4. Are there any faults in and around the Borrego Badlands? 

5. Looking at the topographic map of Borrego Valley, how do you think these sedimentary rocks were formed?                                                                                                                 
Links:


Borrego Valley topographical map (Once you are at the terraserver website, you can switch back and forth from the topo (topographic) map to the aerial photograph of the same area. Elevations can be difficult to find sometimes, but move around in the area and there will be labeled contour lines to follow.).

http://www.terraserverusa.com/image.aspx?t=1&s=16&x=44&y=287&z=11&w=1
Generalized Geologic Map of California-This map can be printed for classroom use.

http://www.consrv.ca.gov/CGS/information/publications/cgs_notes/note_17/note_17.pdf
On Safari – The Science of Paleontology
Purpose: 
To introduce students to the paleontology activities in the Borrego Badlands of the Colorado District Stout Research Center and the Anza-Borrego Paleontology Society. 
Procedure:
Continuing with the PORTS Paleontology presentation and the links provided, explore the science of paleontology as it is practiced in the Borrego Badlands. 
1.  How are fossils formed? The link below has an animation that demonstrates the formation of fossils.                                                                                                       
http://www.ucmp.berkeley.edu/education/explorations/tours/fossil/9to12/intro.html
2. How are fossils discovered?                                                                                                 
3. What are the three phases of paleontology? 

4. How are fossils removed from the rock?

5. Why is it important to number the different fossils in the lab?

Reconstructing the Borrego Badlands’ past environments 

Purpose: 
To demonstrate how paleontology can contribute information to the reconstruction of past environments in the Borrego Badlands. 
Procedure:
Open the PORTS Borrego Through Time presentation and explore the reconstruction of the four paleoenvironments of the Borrego Badlands. 
1. What environments existed in the Borrego Badlands in the past?

4 – 3 million years ago
 
2 – 1 million years ago
 
2. What types of animals existed in these different environments?

4 – 3 million years ago
. 
2 – 1 million years ago

3. What feature in these past environments is absent in the present environment of the Borrego Badlands?
 
4. Which past environment appears to have the most biodiversity? What factors in this environment might explain this degree of biodiversity? The savannah brushland has many different types of animals

Links

Geologic Time Scale

http://www.ucmp.berkeley.edu/help/timeform.html
Paleontology Overview
http://www.ucmp.berkeley.edu/fosrec/TimeScale.html
UC Berkeley Paleontology
http://www.ucmp.berkeley.edu/museum/k-12.html
Revisiting the Paleontology of the Salton Trough and the Borrego Badlands
Purpose: 
To allow students the opportunity to synthesize the information gathered through the virtual field trip with the lessons presented prior to the webcast.
Procedure:
Revisit the PORTS Paleontology presentation and the links provided and summarize how the science of paleontology is practiced in the Borrego Badlands. 
1. What can be learned from the fossils?                                                                                    This assignment can be viewed as a culminating activity that is started in class with students contributing ideas and then writing a one page summary of what they have learned from this experience. The following link may provide useful information about fossils.

. 

http://www.ucmp.berkeley.edu/museum/k-12.html
California State Science Standards

Biology—Evolution

8. Evolution is the result of genetic changes that occur in constantly changing environments. As a basis for understanding this concept:

e. Students know how to analyze fossil evidence with regard to biological diversity, episodic speciation, and mass extinction. 

Earth Science--Dynamic Earth Processes 

3. Plate tectonics operating over geologic time has changed the patterns of land, sea, and mountains on Earth’s surface. As the basis for understanding this concept: 

b. Students know the principal structures that form at the three different kinds of plate boundaries. 

c. Students know how to explain the properties of rocks based on the physical and chemical conditions in which they formed, including plate tectonic processes.

Investigation and Experimentation 

1. Scientific progress is made by asking meaningful questions and conducting careful investigations. As a basis for understanding this concept and addressing the content in the other four strands, students should develop their own questions and perform investigations. Students will: 

h. Read and interpret topographic and geologic maps.
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