Step 2:
 First and Last Occurrences of Calcareous Nannofossils during the Miocene:  Climate and Evolutionary Trends 
The MicroPaleo search tool plots the occurrences of calcareous nannofossils species versus sample age (Ma) for ocean sediment cores collected by the international Deep Sea Drilling Project (DSDP) and the Ocean Drilling Program (ODP).  Calcareous nannofossils are one-celled organisms that secrete calcium carbonate plates known as coccoliths.  Because of the possibility of dating errors and re-deposition of older sediments, a statistical treatment (Pacman) is used to cull potentially erroneous data. The MicroPaleo query compiles data from CHRONOS Neptune database and displays the results in bar charts.  

One way to identify marine response to climate change is to look at the number of First Occurrences (FOs) and Last Occurrences (LOs) of taxa over a given time.  You will create a FO vs. Time and a LO vs. Time in EXCEL using information generated in CHRONOS.   To generate the needed data do the following:

· Access the Chronos website, www.chronos.org 

· Click on the Tool and Data Portal

· Click on Resources

· Click on the Micropaleo Group

· Once on this page, there will be a box that states Micropaleo, in this box it lists parameters in which to search.  Type in the following specific information:

· Fossil Group: Calcareous Nannofossils
· Min age Ma:  0  

· Max age Ma:  30 

· Minimum number of samples: 100  

·  Bin size:  1  (Bin size refers to the interval in millions of years, ie. 0.5= 1/2 millions of years)

· Once the search has been made, scroll down to the area that reads Base pacman and Top pacman (this is not the Pac-Man of arcade fame but rather a statistical filter).  

· Change the Base pacman to 97.5

· Change the Top pacman to 97.5

· Click Change pacman

The website will generate a list of Miocene taxa, age-distribution histograms and FO/LO information.  Because Neptune is a database of global species occurrence, the first occurrence of a species (or first appearance datum [FAD]) represents the origination of a species and the last occurrence (or last appearance datum [LAD]) the extinction.  To construct your EXCEL charts you will need to identify those taxa that have FOs and/or LOs within the Miocene.  Using EXCEL you will create two charts, one for Number of FOs versus Time (Ma) and one for Number of LOs versus Time (Ma).  

IMPORTANT:

The way in which the database is set up at this time is such that if a species occurred outside your defined search (in this case before 30 Ma or after 0 Ma) it will list the FO near 29.9.  This means this taxon DID NOT have a FO in the Miocene.  If a LO appears with a value near 0.005 this means that this taxon DID NOT have a LO in the Miocene.   The Miocene time period ranges from approximately 5 Ma – 23 Ma, therefore, within the listed results, only record those FO’s and/or LO’s for taxa that have a FO younger than or equal to 23Ma; and only choose taxa that have a LO older than or equal to 5Ma.  

Let’s look at an example.  Here is a histogram and corresponding data for the marine taxon Amaurolithus delicatus
Record #: 2

Resolved fossil name: Amaurolithus delicatus
Number of samples : 
422

FO : 
11.335

LO : 
2.957

FO (pacman) : 
7.215

LO (pacman) : 
3.902

FO (literature) : 
4.800

LO (literature) : 
4.800

FO (diff) : 
-2.415

LO (diff) : 
0.898

Range Raw : 
8.377

Range Pacman : 
3.314

[image: image1.wmf]
This species has a FO during the Miocene at 7 Ma but does not have a LO during the Miocene as it still appears in strata younger than 5 Ma.  On your EXCEL chart put an ‘X’ in the 7 Ma column in your FAD chart.  You will not enter an ‘X’ in the LAD chart for this datum.  Complete this process for each taxa.  

Example of recording the FO of Amaurolithus delicatus at 7Ma
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Use the FAD and LAD charts you’ve made in EXCEL to answer the following questions:

1. Describe the distribution of occurrences in the FAD chart.

2. Describe the distribution of occurrences in the LAD chart.

3. Compare the FAD and LAD distribution charts.  How do they differ?

4. Using the Miocene time scale you created in step one can you see any relationships between climate changes in the Miocene and the number of FOs and LOs during this time?

5. What biases potentially influence the number of FOs and LOs for a specific time interval?  How would the number of samples for a particular time interval affect the number of FOs and LOs for that age?

6. What processes influence the preservation of microfossils?  How might those processes influence the accuracy of the age of FOs and LOs of a particular species?

