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Introduction

To provide information about useful resources for 
data handling as well as general programming and 

paleontology.

Aims

Approach
§ Cover/summarize the workshop topics, as well as further 

general information.

§ Too many to go over in detail – have highlighted important 
ones. 

§ Just a starting point – aim to add to what is gathered here. 

§ Are available on the workshop website.



Palaeoverse Resources Database

Feel free to access, use, and add anything we’ve missed!



Data Acquisition



§ Paleobiology Database – http://paleobiodb.org 

§ Geobiodiversity database – http://giobiodiversity.com 
§ Neotoma – http://neotomadb.org 

§ GBIF – http://gbif.org 

§ iDigBio – http://idigbio.org 

§ Neptune – http://nsb.mfn-berlin.de 
§ BioDeepTime – http://dio.org/10.1111/geb.13735 

§ Phylacine – http://megapast2future.github.io/PPHYLACINE_1.2/ 

§ PARED – http://paleo-reefs.pal.uni-Erlangen.de 

Data Acquisition: Occurrence Databases

http://paleobiodb.org/
http://giobiodiversity.com/
http://neotomadb.org/
http://gbif.org/
http://idigbio.org/
http://nsb.mfn-berlin.de/
http://dio.org/10.1111/geb.13735
http://megapast2future.github.io/PPHYLACINE_1.2/
http://paleo-reefs.pal.uni-erlangen.de/


Data Acquisition: Occurrence Databases
Dillon, E.M., Dunne, E.M., Womack, T.M., Kouvari, M., Larina, E., Claytor, J.R., Ivkić, 
A., Juhn, M., Carmona, P.S.M., Robson, S.V. and Saha, A., 2023. Challenges and 
directions in analytical paleobiology. Paleobiology, 49(3), 377-393.



Data Acquisition: 3D Data and Trait Data

§ DigiMorph – http://digimorph.org 

§ Morphobank – http://morphobank.org 
§ Phenome10k – http://www.phenome10k.org 

§ Morphosource – http://morphosource.org 

3D Data

§ Open Traits Network – https://opentraits.org

§ Coral Trait Database – https://www.coraltraits.org/ 

Trait Data

http://digimorph.org/
http://morphobank.org/
http://www.phenome10k.org/
http://morphosource.org/
https://opentraits.org/
https://www.coraltraits.org/


§ Macrostrat – http://macrostrat.org
§ Provides both spatial outcrop and other associated information (e.g. lithology, palaeoenvironment, 

time interval, associated fossils etc.)
§ Mainly North America focused, but does include global information.
§ Accessed via API – but check out Bethany’s poster!

 

Data Acquisition: Covariates

http://macrostrat.org/


Geological Data § Mindat – https://www.mindat.org/   
§ USGS Geologic Maps – https://mrdata.usgs.gov/geology/state/ 

§ WorldClim – http://worldclim.org 
§ Worldwide land cover – http://esa-worldcover.org/en
§ Digital Elevation Maps –

https://www.usgs.gov/centers/eros/science/usgs-eros-archive-
digital-elevation-global-30-arc-second-elevation-gtopo30?qt-
science_center_objects=0#qt-science_center_objects  

§ Global Maximum Green Vegetation Fraction –
https://doi.org/10.1175/JAMC-D-13-0356.1 

§ PAGES list of databases – 
https://pastglobalchanges.org/science/data/databases 

Spatial Data

Palaeogeography § Deep Time Maps – https://deeptimemaps.com/about-us/ (paid) 
§ Paleomap Project – http://www.scotese.com/ (Free!)

Data Acquisition: Covariates
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§ Can be untapped resource of data
§ Online specimen databases available 

§ e.g. http://www.fishnet2.net/ 
§ Broad digitization efforts

§ Digital Atlas of Ancient Life 
https://www.digitalatlasofancientlife.org/ 

§ Curators are the best!
§ But… might have some accessibility issues.

Data Acquisition: Museums

http://www.fishnet2.net/
https://www.digitalatlasofancientlife.org/


§ velociraptr: Fossil Analysis
§ Downloads and helps clean Paleobiology 

Database data.
§ PaleobioDB 

§ Same functionality as velociraptr, but as of 
recently no longer available on CRAN.

Paleobiology Database

WORLDCLIM

Macrostrat

§ Can be directly obtained by getData() 
function of ‘raster’ package.

§ Check out Bethany’s poster!

Data Acquisition: Packages



Data Acquisition: Standards and Policies

§ FAIR Guiding Principles (Findability, Accessibility, 
Interoperability, Reusability) – https://fairsharing.org 

§ TRUST Principles for digital repositories 
(Transparency, Responsibility, User focus, 
Sustainability and Technology) – 

§ Lin, D., Crabtree, J., Dillo, I., Downs, R.R., Edmunds, R., 
Giaretta, D., De Giusti, M., L’Hours, H., Hugo, W., 
Jenkyns, R. and Khodiyar, V., 2020. The TRUST 
Principles for digital repositories. Scientific Data, 7(1), 
pp.1-5.

§ DataONE – https://www.dataone.org 
§ Open Science Framework – https://osf.io 

https://fairsharing.org/
https://www.dataone.org/
https://osf.io/


Data Preparation



§ janitor
§ Automatic cleaning of column headings
§ Removes empty rows/columns and duplicate records.

§ Data.validator
§ Create a report that shows which records don’t fulfil a chosen criteria.
§ Quick checking of potential issues in dataset. 

Useful General Packages

General Advice
§ Data Cleaning in Data Science: Process, Benefits and Tools 

– https://www.knowledgehut.com/blog/data-science/data-
cleaning#what-is-data-cleaning-in-data-science?-%C2%  

§ Tidy-ing Data – https://www.dataone.org/webinars/tidy-ing-
your-data-simple-steps-reproducible-research/ 

§ R Cheat Sheets – e.g. 
https://posit.co/resources/cheatsheets/  

§ But… best practice is doing it!

Data Cleaning

https://www.knowledgehut.com/blog/data-science/data-cleaning
https://www.knowledgehut.com/blog/data-science/data-cleaning
https://www.dataone.org/webinars/tidy-ing-your-data-simple-steps-reproducible-research/
https://www.dataone.org/webinars/tidy-ing-your-data-simple-steps-reproducible-research/
https://posit.co/resources/cheatsheets/


§ Palaeoverse (obviously!)

§ CoordinateCleaner
§ Flags issues with co-ordinates and dating 

imprecisions.
§ Palaeo and modern data.
§ Example from the PBDB: 6.3% records are 

potentially problematic.

§ Fossilbrush
§ Advanced version of ‘tax_check’ in palaeoverse.
§ Stratigraphic outlier detection.
§ Specifically for palaeo data.

Data Preparation: Packages



Data Preparation: Packages and Other Tools
Dillon, E.M., Dunne, E.M., Womack, T.M., Kouvari, M., Larina, E., Claytor, J.R., Ivkić, 
A., Juhn, M., Carmona, P.S.M., Robson, S.V. and Saha, A., 2023. Challenges and 
directions in analytical paleobiology. Paleobiology, 49(3), 377-393.



Data Visualisation



https://r-graph-gallery.com/   R Graph Gallery

Data Visualisation: Graphs

https://r-graph-gallery.com/


R Graph Gallery
Data Visualisation: Graphs



Plotly
Data Visualisation: Graphs

https://plotly.com/r/ 

https://plotly.com/r/


§ https://colorhunt.co/ 
Colorhunt

Data Visualisation: Color

https://colorhunt.co/


Data Visualisation: Color



Data Visualisation: Color



§ https://www.color-blindness.com/coblis-color-blindness-simulator/ 
COBLIS – Colour Blindness Simulator

Data Visualisation: Accessibility

https://www.color-blindness.com/coblis-color-blindness-simulator/


https://www.gimp.org/ Free Raster Graphics package – GIMP 
https://inkscape.org/ Free Vector graphics package – Inkscape 

Palettes
§ viridis
§ RColorBrewer
§ colorspace
§ wesanderson
§ ggsci

§ ggplot2 – the staple!
§ Lattice – multivariate data
§ Scatterplot3d – 3D
§ highcharter – R wrapper for Highcharts javascript library
§ plotly – contour plots, candlestick charts
§ Rgl – 3D plots
§ eyedroppeR – select colors within R environment

Important Packages

https://royal-statistical-society.github.io/datavisguide/ Royal Society ‘Best Practices 
for Data Visualisation’ guide

Data Visualisation: Packages and Software

https://www.gimp.org/
https://inkscape.org/
https://royal-statistical-society.github.io/datavisguide/


Data Visualisation: Packages and Software



General 
Palaeontology 

Resources



http://palaeoverse.org  

Palaeontology Resources

http://palaeoverse.org/


Palaeontology Resources



Palaeontology Resources



Palaeontology Resources



http://paleonet.org  

Palaeontology Resources

http://paleonet.org/


http://lists.paleonet.org/mailman/listinfo/paleonet 
Palaeontology Resources

http://lists.paleonet.org/mailman/listinfo/paleonet


§ Paleontology Society – https://www.paleosoc.org/ 
§ Palaeontological Association – https://www.palass.org/  
§ PAGES (Past Global Changes) Network – 

https://pastglobalchanges.org/ 
§ Conservation Paleobiology Network – 

https://conservationpaleorcn.org/ 
§ Earth Science Women’s Network – 

https://eswnonline.org/ 
§ PaleoSynthesis – https://www.paleosynthesis.nat.fau.de/ 

Associations, Societies and Networks 
Palaeontology Resources

§ Guides
§ Relevant news
§ Grants and Grant Information
§ Outreach opportunities

Provide: 

https://www.paleosoc.org/
https://www.palass.org/
https://pastglobalchanges.org/
https://conservationpaleorcn.org/
https://eswnonline.org/
https://www.paleosynthesis.nat.fau.de/


Palaeontology Resources



Palaeontology Resources
Workshops and Courses
§ Analytical Paleo Workshop –

https://www.cnidaria.nat.uni-
erlangen.de/shortcourse/ 

§ Physalia courses – https://www.physalia-
courses.org/ 

§ PaleoCAMP – https://paleoclimate.camp/ 
§ Transmitting Science workshops – 

https://www.transmittingscience.com/ 

https://www.cnidaria.nat.uni-erlangen.de/shortcourse/
https://www.cnidaria.nat.uni-erlangen.de/shortcourse/
https://www.physalia-courses.org/
https://www.physalia-courses.org/
https://paleoclimate.camp/
https://www.transmittingscience.com/


General 
Programming 

Resources



§ Lists and descriptions of helpful packages for 
specific fields/purposes.

CRAN Task Views

§ https://cran.r-
project.org/web/views/Phylogenetics.html 

Example: Phylogenetics

Programming Resources

https://cran.r-project.org/web/views/Phylogenetics.html
https://cran.r-project.org/web/views/Phylogenetics.html


Example: Phylogenetics
Programming Resources



Other Useful Task Views

§ Spatial data – https://cran.r-project.org/web/views/Spatial.html 

§ Ecological and Environmental Data – https://cran.r-
project.org/web/views/Environmetrics.html 

§ Time series analysis – https://cran.r-project.org/web/views/TimeSeries.html 

§ Palaeontology – we’re working on it!

Programming Resources

https://cran.r-project.org/web/views/Spatial.html
https://cran.r-project.org/web/views/Environmetrics.html
https://cran.r-project.org/web/views/Environmetrics.html
https://cran.r-project.org/web/views/TimeSeries.html


Free R Books
§ R for Data Science – https://r4ds.hadley.nz/

§ General overview of how to carry out data analysis using R

§ R Packages – https://r-pkgs.org/
§ Complete guide to making R packages

§ Hands-On Programming with R – https://rstudio-
education.github.io/hopr/
§ An overview of R as a programming language, to guide 

complete beginners

§ Cookbook for R – http://www.cookbook-r.com/ 
§ Quick start guide for solving specific issues in R

§ An Introduction to R – https://cran.r-
project.org/doc/manuals/r-release/R-intro.pdf 
§ A broad introduction to the R environment

Programming Resources

https://r4ds.hadley.nz/
https://r-pkgs.org/
https://rstudio-education.github.io/hopr/
https://rstudio-education.github.io/hopr/
http://www.cookbook-r.com/
https://cran.r-project.org/doc/manuals/r-release/R-intro.pdf
https://cran.r-project.org/doc/manuals/r-release/R-intro.pdf


Google Groups

Stackoverflow

Github

ChatGPT

Problem Solving Tips



Google Groups

Stackoverflow

Github

ChatGPT

Problem Solving Tips

People!!!


