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CLIMATE ANALYSIS USING PLANKTONIC FORAMINIFERA

In the previous activity, you learned how to determine the depth of paleo-oceans from fossil evidence. Here, you will discover how to determine paleo-climates using similar fossils.  You have been given a series of samples containing planktonic foraminifera fossils.  The samples represent geologic time from the present to 160,000 years ago. You decide to look at the climatic signal from these samples. 

You know that the samples contain a particular species of foraminifera, Neogloboquadrina pachyderma, which is an excellent recorder of water temperature. When the earth experiences colder temperatures, ocean waters are cooler and Neogloboquadrina pachyderma shells coil to the left. When ocean waters are warmer, their shells coil to the right.  Since you know this, you separate the specimens of Neogloboquadrina pachyderma from your samples and count how many of this species coil to the left and how many coil to the right for each sample. You record your data in Table 1. Now you are ready for the analysis.

1. First, add the total number of forams in your sample and record that number in the third column.  Note that the first sample has been done for you.  Next, calculate the percentage for the right coiling forams.  Simply take the number (column 1) and divide in by the total number (column 2) and press the % key.  Round you answer off to the nearest whole %.  

2) Next, use graph paper to plot your results. On the vertical axis you should plot the age of the samples with "0" at the top and "-160,000" at the bottom. On the horizontal axis, plot the percentage of right-coiling Neogloboquadrina pachyderma with "0%" on the left side and "100%" on the right side. Use your data from Table 1 to graph the climatic signal derived from the coiling ratios of Neogloboquadrina pachyderma. 

3) Analyze your graph.  What does it tell you about the climatic history on our planet during the last 160,000 years? Describe the changes in climate during this time and provide evidence for your interpretation. 

Table 1. Neogloboquadrina pachyderma coiling rations worksheet

	

Age (years ago)
	Right coiling Neogloboquadrina pachyderma
	Left coiling Neogloboquadrina pachyderma
	Total number Neogloboquadrina pachyderma
	% Right coiling Neogloboquadrina pachyderma
	% Left coiling Neogloboquadrina pachyderma

	0
	230
	50
	280
	82%
	18%

	10,000
	220
	75
	  
	  
	  

	20,000
	70
	230
	  
	  
	  

	30,000
	45
	300
	  
	  
	  

	40,000
	50
	302
	  
	  
	  

	50,000
	65
	389
	  
	  
	  

	60,000
	20
	140
	  
	  
	  

	70,000
	56
	287
	  
	  
	  

	80,000
	63
	267
	  
	  
	  

	90,000
	212
	56
	  
	  
	  

	100,000
	120
	23
	  
	  
	  

	110,000
	87
	45
	  
	  
	  

	120,000
	203
	66
	  
	  
	  

	130,000
	56
	205
	  
	  
	  

	140,000
	45
	332
	  
	  
	  

	150,000
	89
	135
	  
	  
	  

	160,000
	123
	166
	  
	  
	  


This worksheet adapted from: Climate Analysis Using Planktonic Foraminifera, A Classroom Activity Integrating Science And Mathematics, Hilary Clement Olson, http://www.ucmp.berkeley.edu/fosrec/Olson2.html for:
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