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Objectives

1. Learn about different types of databases
2. Know how to access raw data
3. Understand why it is important to keep raw data raw
4. Acquire and load an example fossil dataset into R 



Many different data types!

• Occurrences
• Relative abundances
• Taxonomy
• Traits
• Morphology
• Stratigraphic information
• Geological data
• Paleoenvironmental information
• Phylogenies
• …



Data acquisition: online databases
Many databases for different data types/origins/groups, e.g.:
• Geobiodiversity Database (stratigraphic approach; geobiodiversity.com)

• Neotoma (Pliocene–Quaternary; neotomadb.org)

• Global Biodiversity Information Facility, GBIF (modern and fossil 
occurrences, gbif.org)

• iDigBio (mostly US museums; idigbio.org)

• Neptune/Triton (planktonic microfossils; nsb.mfn-berlin.de)

• BioDeepTime (time series; doi.org/10.1111/geb.13735)

• Phylacine (Quarternary mammals; megapast2future.github.io/)

• PARED (paleo reefs; paleo-reefs.pal.uni-erlangen.de)



Data acquisition: online databases

3D scans or morphological data:
• MorphoBank: morphobank.org
• MorphoSource: morphosource.org
• Phenome10k: phenome10k.org

Trait data:
• Open Traits Network: opentraits.org
• Coral Trait Database: coraltraits.org 

Phylogenetic data:
• TreeBASE: treebase.org
• Fossil Calibration Database: fossilcalibrations.org

Conservation status data:
• IUCN: iucnredlist.org

Stratigraphic and geological data:
• Macrostrat: macrostrat.org
• USGS geological maps: mrdata.usgs.gov/geology/state 

Paleoenvironmental and paleoclimatic data:
• EarthByte: earthbyte.org/category/resources/data-models/
• BRIDGE palaeoclimate models: 

bristol.ac.uk/geography/research/bridge
• CHELSA: chelsa-climate.org

General repositories:
• Zenodo: zenodo.org
• Open Science Framework: osf.io



Data acquisition: online databases

PAGES databases:
pastglobalchanges.org/science/data/databases

Dillon & Dunne et 
al. 2023:

zenodo.org/record
s/7340036



Paleobiology Database (PBDB)

• paleobiodb.org

• Over 20 years old, mostly funded by NSF

• Coverage is global, good for macrofossils throughout geological time

• Can be explored using the Navigator, but data can also be downloaded

• All fossils entered by paleontologists from the published literature



PBDB user interface



PBDB user 
interface



PBDB user interface



What is raw data, and why keep it raw?

● The data you originally downloaded — no changes!
● Why?

○ identification of later errors
○ reproducibility
○ online databases are not static

● How?
○ store files locally and clearly
○ check file encoding
○ read-only (copy file to make changes)
○ clean using R/other language

● Archive along with all other materials at project end



Today’s research question

How do paleolatitudinal range and paleodiversity vary for 
Crocodylia across the Cenozoic?

Crocs are a good group to look at for paleo/ecology - fossil 
record, modern data, responsive to temperature, global record



Let’s load our data!



Our paleo dataset

Alligatoridae [BLANK]

Planocraniidae

NO_FAMILY_SPEC
IFIED

Gavialidae

Crocodylidae



On to data processing!
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