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Fossils under your Feet: 
Using the Paleobiology Database to explore local fossils


Introduction
Have you ever wondered what your hometown was like 100 years ago? One million years ago? One hundred million years ago? One way to find out is to use the Paleobiology Database (PBDB) to explore the fossils that have been found in your local area. You can check out what types of fossils have been found, where they were discovered, how old they are, and lots more information. To do this, we’ll use the Paleobiology Database.

The Paleobiology Database (PBDB, https://paleobiodb.org/navigator/) is a huge online database that seeks to catalogue all fossil collections and occurrences, across all geologic time, and across the whole tree of life. An occurrence is basically where a fossil species occurs in space (geographically) and when a fossil species occurs in time (stratigraphically). A collection is just a bunch of occurrences from the same site (i.e., locality). 

Delving into the Database
Open the PBDB Navigator and spend some time getting comfortable with how it works:
https://paleobiodb.org/navigator/

The Navigator consists of three parts:
1. Map (CENTER) showing continents with dots representing fossil occurrences. The color of these dots represents their geologic age. If you click on the dots, you can see all of the information on each site and the species that occur there.
2. Geologic time scale (BOTTOM) showing the major eras, periods, and stages. If you click on the timescale, the map will show you the location of all fossil occurrences from that time interval.
3. Tool bar (LEFT) showing the tools you can use to explore the database. These include:
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	zoom in/out on the map
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	reconstructs plate tectonic configurations for time interval (era or smaller) you are exploring 
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	narrow down which taxonomic group is plotted on map
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	create a diversity curve for the occurrences currently plotted on map
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	download the data (lat/long, geologic age, etc.) for the occurrences plotted on map



Need help? Here’s a Youtube video to help you get started: https://www.youtube.com/watch?v=db2He3p-Jco

---------------------------------------------------------------------------------------------------------------------
NOTE TO STUDENTS: Several of the questions asked in this activity are open-ended and do not have explicitly right or wrong answers. These questions give you the freedom to explore this material and think about it creatively. 

Part 1: Finding Yourself
1. Pick a county that you would like to focus on for this activity. It could be your hometown, where your school is located, where your parents live, etc.

County: _______________________________ State or Province: _____________________

Country ___________________________________________________________________

2. (a) Have you or anyone you know found fossils in this county? 



(b) If yes, what kind of fossils? 




(c) How old do you think these fossils are?



---------------------------------------------------------------------------------------------------------------------
Part 2: Locating Localities: Where are fossils found in your local area?

Now, use the zoom tool in PBDB Navigator to zoom into the state or province you chose. Zoom in so that the state or province fills the computer screen.

1. What percentage of your state is covered in dots? In other words, estimate how much of your state is represented by fossils in the PBDB.



Now, use the PBDB Navigator to zoom as far as you possibly can into the county you chose.  You need to zoom in very closely since one dot on the map can actually represent multiple fossil localities. Use your mouse to hover over one of the dots-- a small window will pop up in the lower right hand corner telling you how many collections (if there’s more than one) and how many occurrences are represented by that dot. 

Click on one of the dots that is closest to (or in) the county that you chose. A window should pop up that either:
· Tells you how many collections are represented by that dot OR
· Tells you the name of the ONE collection represented by that dot

2. How many collections are represented by that dot? ___________

If you have more than one collection, click on the collection with the highest number of occurrences (in bold parentheses after the collection name). If you have one collection, simply stay on the same window.

This window should have two tabs:
· General: information on the collection number, number of occurrences (within that collection), interval (i.e., geologic age of occurrences), stratigraphy (i.e., stratigraphic unit sampled), lithology (i.e., type of sediment sampled), environment (i.e., type of environment represented by fossils), and reference (in which data were published).
· Occurrences: information on which organisms were sampled, including taxonomic classification (phylum, class, family, genus, species)

3. What is the name of this collection (below the label “Summary Bin”)? ______________________________________________________________________________

---------------------------------------------------------------------------------------------------------------------
Part 3: Classifying critters: What fossils are found in your local area?

1.  How many occurrences are sampled in the collection you chose in Part 2?______________

2. List all of the phyla (plural of phylum) that occur in this collection. A phylum is a taxonomic rank below the level of a “kingdom”, and above the level of a “class.” You can recognize the phyla in the taxonomic list. They are the taxonomic names with the largest font, shifted furthest to the left margin. Examples of phyla include Mollusca, Brachiopoda, Arthropoda, Echinodermata, and Chordata.

(a) __________________________________   (b) ____________________________________

(c) __________________________________   (d) ____________________________________

(e) __________________________________  

3. If one of the phyla that occur in this collection is Chordata, then list all of the classes that occur within Chordata in this collection. A class is a taxonomic rank below the level of a “phylum”, and above the level of an“order.” You can recognize the classes in the taxonomic list. They are the taxonomic names with the second largest font, shifted slightly towards the right marine. Examples of classes include Mammalia, Aves, Reptilia, Amphibia, and Actinopteri.

(a) __________________________________   (b) ____________________________________

(c) __________________________________   (d) ____________________________________

(e) __________________________________ 

4. What kinds of organisms are classified within these classes? For each class, list 2-3 common names of organisms classified with each phylum. Examples of common names include clams, ants, sea urchins, mice, and horse.

(a) ___________________________________________________________________________   

(b) ___________________________________________________________________________

(c) ___________________________________________________________________________   

(d) ___________________________________________________________________________

(e) ___________________________________________________________________________  

5. Now choose ONE species from your list of PBDB occurrences. A species is a group of organisms with similar individuals that can interbreed or exchange genes. The species is the blue taxonomic name with the smallest font in the taxonomic list, shifted furthest to the right margin. The scientific name has two parts-- the first part is the genus name, which is capitalized and italicized. The second part is the species name, which is lowercase and italicized. Write the scientific name (genus and species) below.

_____________________________________________________________________________

Use a legitimate internet source (like Wikipedia or a website ending in .edu or .gov) to learn more about this species. If you can’t find any information about the species specifically, try researching the genus.

6. Can you find an image of this species? If so, copy and paste it below.








7. How would you describe this species (in detail)? Consider when and where it lived, whether it’s a body or trace fossil, whether it’s extinct, what it looked like, how it fed (if applicable), its habitat, etc.







8. Go back to the list of organisms you provided in Part 3 (Question 3). Does this list of organisms match your expectations (if any) from Part 1 (Question 2)? Explain any differences.




9. What do these fossils tell you about the past environment at this site? For example, can they tell you whether the environment was terrestrial or aquatic? If it was aquatic, can they tell you whether the water was freshwater, brackish, or marine? If so, how?










---------------------------------------------------------------------------------------------------------------------
Part 4: Geologic age: how old are the fossils in your local area?

1. What is the geologic age of the collection you chose in Part 2? ________________________

2. Use Berkeley Museum of Paleontology web site (http://www.ucmp.berkeley.edu/help/timeform.php) to determine how many thousands or millions of years this time interval represents 

__________________________________________________________.



3. Does the age of this collection match your expectations (if any) from Part 1 (Question 2)? Explain any discrepancy.
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