                                             Core Lab                                      Name 
Final Activity: Interpreting a Core

Teacher’s Copy			
Purpose: To understand how scientists use properties observed from sediment cores to recreate Earth’s history.

Background: Scientists use sediments as proxies for past environmental conditions. A proxy is a physical, chemical, or biological system that records characteristics of the environment where it grew or existed. Proxies may be as simple to observe as the color of sediment, or their measurement may require sophisticated technologies. Scientists reconstruct measurements of proxies through the depth of a core in order to create time series that show how that measurement changed with time. Examples of time series include records of past temperature and concentrations of different atmospheric constituents. Turning records of a proxy plotted versus depth to records plotted versus time requires information about the sedimentation rate, or the amount of sediment that accumulates within a given time. To calculate sedimentation rate requires a number of tie points, or depths at which an absolute age is provided (e.g. by using radioactive isotopes to date volcanic deposits). In between these dated points, we can calculate the sedimentation rate, assuming that there are no large gaps in time, or sedimentation rate did not change. The relationship between depth in a core and age is called an age model. Calculating good age models is one of the hardest parts of reconstructing Earth history. 

Sedimentation Rate = 	Change in Depth (cm)	or  	Δy		or slope!
			 Change in Age (kyr)		Δx




Directions: 
1. We will give each group a core to interpret—this is NOT the core your group made, but the materials used to make this core are the same ones you used.
2. Draw a detailed diagram of the sediment core using the diagram provided (next page). Use a ruler to measure the depth of each layer in your sediment core (different materials form different layers). The top of your core (nearest to the bottle opening) is depth ‘0,’ and represents the youngest material (what we added most recently). Measure each layer from the top in centimeters, creating a depth scale that increases moving down from the top of the sediment. 
3. Describe each layer. Note the color, size of sediment particles, etc. Note anything unusual or distinctive about each layer.
4. Identify each layer. What type of material is this?

[image: ]Core Diagram: Example

· Designate each layer in the core with its depth.
· Color each layer and indicate the sediment type (sand, clay, carbonate, mix, etc)
· Make a prediction about what each layer represents (ocean acidification, etc)
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Directions (continued):
5. Assume that the youngest material in your core is 70 Myr old and the oldest material is 80 Myr old, but there are two major unconformities in your core: one is at the top of the oldest (bottom) layer, and the other is at the bottom of the second layer from the top. Each unconformity represents 3 Myrs. How much time is represented by the sediments in your core? 
Total amount of time represented = 80 Myr – 70 Myr = 10 Myr
Unconformities => 2 x 3 Myr = 6 Myr
How much time is left? 10 Myr – 6 Myr = 4 Myr
	Answer: There is 4 Myr worth of sediment in the core.
6. Assume that, with the exception of the two unconformities, sedimentation rate is the same for the rest of the core. What is it? (Answer in cm/kyr)
Sedimentation rate = change in depth / change in time
					= total core thickness / 4 Myr 
		= 20 cm / 4 Myr 
		= 5 cm/Myr
	(total core thickness will be different for each students’ core)
	1 Myr = 1,000 kyr => 5 cm/Myr = 0.005 cm/kyr		

7. Based on your calculated sedimentation rate, what is the amount of time represented by each layer?
Rearrange the sedimentation rate equation. 
Change in time = change in depth / sedimentation rate 
Students take the thickness of each layer (which they can calculate from the depth scale they drew on their core above) and divide the thickness of each layer by the sedimentation rate from the previous question for the amount of time represented by each layer.

8. [bookmark: _GoBack]With your notes to help you, recall each of the separate experiments we've done over the past few weeks. Based on your memory of these experiments, combined with your observations of the core, what does each layer represent in terms of environmental changes? Hint: you should see three different types of event represented in the core.
9. Use your results to create a timeline of the history represented in your core. Add labels showing each major event and when it occurred. 


Timeline: Example
Students should convert the layer thickness to ages from 0-4 Myr and mark them on a timeline, including a description of the inferred event (i.e. .2 Myr, glaciation).
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