
Lesson 2 – Marine Sediments and Fossils
Participants: __William Jones and Steve Walters_____________________________
Date: __Spring 2014_______________	Grade Level:  _9th grade____________
Lesson Title: __Marine Sediments and Fossils________________ 
Lesson Concept:   Using marine sediments to reconstruct historic marine populations
Focus Question:  How do scientists study historic marine populations? What can scientists learn from marine sediments?


	Teacher Does
	Student Does

	ENGAGE                                          
Ask students to come up with a hypothesis of how fish populations might respond to climate change.  

It is assumed that students have been introduced to and have a general grasp on climate change. This slide also assumes they are familiar with making scientific hypotheses.

	                                                          
Students hypothesize what they think the impacts of climate change will be on fish populations.  They can write their hypothesis in their journal.  As a class, students share out and discuss their hypotheses. 


	EXPLORE                                        
The teacher goes through the remainder of the slides. 

The key concepts are that (i) fish populations can fluctuate or change on a variety of time scales (from seasonal to multi-decadal), (ii) human actions such fishing and climate change impact fish populations, (iii) traditional fish records and scientific observation do not extend back far enough to study the long-term variability of many fish populations and parse out human impacts.  Thus, scientists study the remains of fish from marine sediments.
 

Guide the students through the lab exercise – particularly the section labeled “Ekman’s Breakthrough” 

Apply Ekman’s theory to the coast (upwelling) and the open ocean (gyres) by asking students to describe what must be happening in the pictures on slides 7 and 10.
	                                                           
[bookmark: _GoBack]Students think about and share how they would test their hypotheses formed in step 2.  Follow things, they listen to the teacher’s short ppt presentation, which explains how and why scientists study marine fossils. 

After listening, students can re-visit their hypothesis and methods for how they would test it, to see if they were thinking along the right lines. 

Students then begin working on the 5-station lab activity. 

	EXPLAIN                                         
Help students make the connection between studying climate change and studying marine fossils. 
 
Students may need help assigning dates to the varve chronologies.  Many of the varve pairs (dark / light) are difficult to identify.  Most students will significantly under-count the number of yearly varves. It is important for the students to understand that counting the varves is not an easy task.  This is why scientists compare the varve statrigraphy between cores.
	                                                            
Students should be able to describe and demonstrate how to remove fossils from marine sediments.  

Students should be able to explain and describe the common fossils found in Santa Barbara Basin marine sediments and how they were collected.  They should also be able to identify them based on photographs. 

Students 



	EVALUATE                                    
Students will have completed a lab handout as they completed the 5 lab tasks. 

Check student’s understanding by asking them the questions in the ‘extend’ box. 


	EXTEND
Students should be able to do more than just describe the activities that they performed in the lab.  They must be able to explain WHY these activities are important for scientists. 

Examples:

 How do scientists study historic fish populations?  (by studying marine fossils)

Why do scientists study historic fish populations? /  What can marine fossils tell scientists?  (to understand how populations naturally vary / change over time and so that they can know how humans may be causing their populations to change)

What causes the light / dark bands in the sediment x-rays?  (seasonal cycle – dark = clay from terrestrial runoff, light = biological productivity). 

Why are the bands important?  (they are important because they can be used to estimate the age of the fossils that are removed from them! If there were no bands, scientists would not be able to age them as accurately). 
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