Help a Geochronologist!

Open Excel file: ZirconGeochronLab. When prompted, choose “Don’t update”
This document has several windows – each window is data collected from one rock sample. The sample name, or abbreviated sample name, is the name of the window. Names are on this sheet are SP, IG, P54, MP, etc

Look through the data – there are a lot of numbers here! Don’t get bogged down, however, and quickly scan through to get an overview of what the data are. 

Question:

1. Do you see any ages calculated from these data?

Likely not, as this data sheet is corrupt and all the calculated ages were lost! This is where you come in to save the day. You will re-calculate the ages for each analysis based on the uncorrupted data. Directions follow below:

The data we will use from this lab are the direct measurements, or ratios, of radiogenic Pb-206 atoms and radioactive U-238 atoms, collected straight off of a special mass-spectrometer called a SHRIMP (Sensitive High Resolution Ion MicroProbe. See: http://shrimprg.stanford.edu/). Mass-spectrometers are really fancy, super-sensitive scales, used to count atoms of different masses. 

Question:

2. Why would geochronologists be interested in counting atoms with different masses? How might these atoms of different masses be:
a) related to each other?

b) useful in geochronology?

You should find the data for the observed ratios of radiogenic Pb-206 to U-238 in column L. 

Now open another Excel spreadsheet called Geochron Worksheet3. Here you will find a worksheet for each sample. Choose one sample, look through the worksheet, and enter in relevant information for each sample. Then:

· copy the observed 206/238 data (from ZirconGeochronLab) 

· paste these data into column B (on Geochron Worksheet3) 
In cell C3 (of Geochron Worksheet3), enter in the appropriate decay constant for this isotopic system. In Excel, enter exponents (of base 10) with the letter “e”. For example, 1x103 is entered into Excel as “1e3”.

Once you have pasted the observed 206/238 data, go to cell D6 and write an equation to calculate the 206/238 age based on your available data. To write equations in Excel, you must first start with “=” and then click on the data cells you wish to use, adding the appropriate mathematical expression 

Excel TIP:
Use the following characters for each operation: – don’t forget your order of operations!).

+ for addition

 - for subtraction

/ for division

* for multiplication

 ( ) to separate expressions 

ln for natural log

Note: When writing your equation, you can enter in the cell for the decay constant, rather than typing the absolute value (number) of the decay constant. If you type in the decay constant cell into the equation, be sure to add the “$” character in front of both the letter and number of the cell. It should look something like this:





=C3/$W$5

if cell W5 is the decay constant.

Once you have an equation written for one cell, you can highlight and drag the contents of that cell to other cells. Do this for the rest of your observed 206/238 ratios, which in turn should calculate the age for each analysis.

Question:

3. In what units are the ages that you just calculated?
To make these data a little more user-friendly, let’s put recalculate them in terms of billions of years. To do this, write an equation in column F that divides each sample by 1,000,000,000
All analyses have some degree of error. Samples with 5% error are not uncommon and still yield acceptable data. In column F, calculate a 5% error for each sample.

Calculate the average age for your analyses in a cell below your age calculations. You can average values in Excel by entering in the expression:





=average(range of cells that you highlight)

Thinking about the data (and answering some questions):

Find the black & white images of zircons from each sample. These images were taken with a Scanning Electron Microscope (SEM) using cathodoluminescense imaging (CL-imaging). What that means is that the colors on the black & white image are considered “false color” – the grains are really not black and white if we were to look at them. Rather, the colors refer to the concentration of Uranium. The circles (and corresponding letters) on grains show an individual analysis (the data from that analysis are on the spreadsheet you were just working on). 


4. Find the scale bar on one of the images. How long is the scale bar?


5. How would you describe the structures or patterns within these grains?


6. Find one or two grains that have more than one analysis within that grain. What are the ages for each analysis? What does that mean about the age of that mineral?

	Grain and 

spot name
	Age of analysis

	
	

	
	

	
	

	
	


Create a few different types of graphs to show all your age data. For instance, try different bar graphs, line graphs, and scatter plots. Insert these graphs into your existing worksheet, rather than creating a separate chart for each.

7. Which graphs appear to be most useful?

8. Are the ages for all analyses from one sample ~ similar or do they vary in age? What is the range in age of your data set?

9. Not knowing anything about what sort of rocks these are, how might the ages give you some indication of what rock type your sample is? 
What might be a likely protolith for this sample? Explain.

10. Looking back through your original spreadsheet and considering all the data collected and the specific data you used, the ages you’ve calculated are somewhat inaccurate. Please speculate and give at least 2 reasons why you’re calculated ages may be inaccurate:

1.

2.
