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Presenter
Presentation Notes
If you work with living organisms, you are probably familiar with taxonomic standards such as ITIS, the integrated taxonomic Information system, used as the backbone for several other online databases. Unfortunately a similar standard doesn’t exist for fossil organisms. What I’ll discuss today is our efforts create these standards for the taxa that fall under the scope of our project so that specimen-level data can be vetted before its use in research.



Collaborator Map

UCMP PIs: Charles Marshall (Lead PI, UCMP Director), Seth Finnegan, Pat Holroyd, Lisa White
Collaborating PIs: Pat Druckenmiller (UAM), Liz Nesbitt (Burke), Edward Davis (UO), Peter Roopnarine (CAS), 
Jann Vendetti (LACM), Greg Dietl (PRI)
Unfunded collaborators: Cooper Center (Nicole Bonuso), Smithsonian NMNH (Kathy Hollis)
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Presentation Notes
EPICC stands for Eastern Pacific invertebrate Communities of the Cenozoic (Era) and is a 4 yr project to catalog 1.6 million marine invertebrate specimens across 9 institutions. The project is headquartered at UCMP and I am the project manager. You can see our collaborators and PIs listed here. 



EPICC TCN
• Eastern Pacific Invertebrate Communities of the 

Cenozoic 
• NSF funded initiative to catalog 1.6 million marine 

invertebrates over 66 million years of Earth’s history
• Currently 665k digitized specimens, 21k 

photographed specimens, 14k georeferenced
localities

Presenter
Presentation Notes
We are in our second of four years and currently the TCN has digitized 665,000 specimens, photographed 21,000 specimens and georeferenced 14,000 localities. It’s great to make this data available online, but even better if Making this data available online is helpful, but as a researcher, how much would you have to clean up before beginning your study? 
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Presentation Notes
 Some estimates are that 50% of names on museum specimens are inaccurate. The situation shown here with multiple identifications for a barnacle specimen is relatively common. On the top left you can see the original name assignment for this barnacle, Balanus (Tamiosoma) gregarius? On the top right, Balanaus (Balanus) cf. improciosus and then finally a barnacle expert visits the collection, identifies the specimen as Balanus cf. amphitrite inexpectus and this is what is entered in the UCMP database (lighter colored card). It’s not possible for an expert to vet every specimen, but as a data provider we want to do at least some vetting to dtermineBy providing this extra layer of vetting we will improce that number



Existing taxonomic standards

• World Register of Marine Species focused on 
recent specimens

• Paleobiology Database incomplete

Presenter
Presentation Notes
Can we use existing standards to make these changes? No. As I mentioned, there is no taxonomic standard for fossil data. The Paleobiology database does contain some of this type of data, but the groups and time periods it covers are spotty based on the interest of the person entering the data. WORMS, the World Register of Marine Species, has good data on recent specimens and is helpful for finding fuzzy matches, but it does not contain many fossil names. 



EPICC Taxonomic concordance

• 5300+ entries to date
• Based on taxonomic authority papers 
• Started with Recent and Quaternary mollusks 

(Austin Hendy, LACM); provides robust 
framework for introduction of taxonomic names 
from older fossil literature 

• Collaboration with taxonomic experts to add 
additional groups (i.e., Decapoda, 
Echinodermata, Patellogastropoda) and reconcile 
outdated taxonomic concepts
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Presentation Notes
Our approach is our own taxonomic concordance, led by Austin Hendy and the staff at the LA County. 5300+ entries to date based on the recent and Quaternary mollusks and then using this framework to incorporate names from older fossil literature. We’re currently collaborating with experts in Decapoda, Echinodermata and Patellogastropoda to expand the database. Our end goal is to publish this taxonomic framework as well so that researchers can use the standardized framework side by side with our data. This will remain a work in progress until nearly the end of the project, but we are already actively using it to check and update specimen data before adding it to our databases. 
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Presentation Notes
If you start at the top left and end at the bottom right you can see the main information contained in this database. It includes a line for who entered the data, the literature reference, higher taxonomy and correct genus and species name and author. Then includes original and synonyms (these are the names we’re changing before uploading) and other data such as age range and fossil distribution and how name listed in prominent publications. By some estimates, up to 50% of taxonomic names on museum specimens are inaccurate, but by standardizing them we can avoid at least some of the common errors of spelling, use of synonyms etc. Once completed, this c;oncordance will be published as a data paper and can be incorporated into GBIF backbone, Paleobiology db, Neotoma etc.



Marking occurrences by stratigraphy

• Stratigraphy is how paleontologists represent 
time and ecology of an animal’s occurrence

Presenter
Presentation Notes
OK now for stratigraphyAs paleontologists we don’t mark an animals occurrence by recording colleciing date and geogrphy but instead by recording what rock unit the fossils occur in. Thiw stratigrqphic information is most important Do record collecting date and geography, but for other reasons.



Presenter
Presentation Notes
As an example of changing formation names, the original letter with these fossils describes it as San Lorenzo or Vaqueros Formation. The official USGS locality card states Lower Vaqueros? but at some point this was revised by USGS staff to Pleito Formation, which is what is reflected in our database. Different formation carrying with it different environmental and age dataSan Lorenzo and Vaqueros (Arnold, 1906)Pleito (Wagner and Schilling, 1923)



Stratigraphic concordances

• Updating outdated stratigraphic units
• Based on: USGS geologic lexicon, unpublished 

USGS geologic names committee archives, 
Macrostrat, with updates from recent 
literature

• Script-ready data tables uploaded to Data 
Dryad

• Written descriptions of problematic 
formations

Presenter
Presentation Notes
We are applying a similar concept to the stratigraphic concordances. For fossil data, the stratigraphic context (i.e. the rock unit where the fossils were collected) is more important than the geographic place. Researchers are often interested in what fossils are known from one stratigraphic unit, so it is important to know whether these units have been standardized before looking at a hypothesis in this area. Like taxonomic names, stratigraphic names can change over time due to better mapping, re-descriptions of formations etc. Most of our museums include specimens collected over the last 150 years. But if you want to look at a list of what fossils come from what formation, you need to know that the formation names you’re dealing with are the same. So how are we updated outdated stratigraphic units? We start with the US Geological Survey’s geologic lexicon, a relatively up to date resource through 1995 as the USGS used to hold responsibility for the formal designation of geologic units. Then we supplement this data with more recently published literature. The concordance itself consists of a script-ready data table (which will be uploaded to Data Dryad) and written descriptions for problematic formations with links to the relevant literature. 



Stratigraphic concordances

• California (250+ stratigraphic units; Peter 
Kloess, UC Berkeley/UCMP)
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Presentation Notes
One of the concordances in process is for California. This screen-shot of the data table shows the unit name, synonymized names, and accepted age ranges for each unitCalifornia has a very complex stratigraphic history with over 200 stratigraphic units. This effort is being led by UC Berkeley graduate student and part-time UCMP employee Peter Kloess.



Stratigraphic concordances

• OR, WA, British Columbia (66 units; Liz 
Nesbitt, Burke Museum)

Presenter
Presentation Notes
This is a screenshot of the OR, WA and British Columbia table, produced by Liz Nesbitt at the Burke Museum. The tables will be standardized with each other so that the format is consistent.We’re hoping to get these submitted for publication this summer. We’re not intending these to explain the entire history of stratigraphy in CA but do want to provide the standards guide we’re using for others to reference and update as appropriate.Our museums will then standardize the stratigraphic names associated with each fossil specimen based on these tables, creating consistency across the data set.



Research uses of data

• TCN data served via individual IPT or VertNet IPT 
to iDigBio, GBIF, etc.

• Ecological and evolutionary response of marine 
species and communities to major environmental 
changes such as:
– Paleocene-Eocene Thermal Maximum 
– Greenhouse-icehouse transitions
– Opening of Bering Strait, closing of Panama Seaway
– Contraction of the tropics

Presenter
Presentation Notes
Like the other fossil TCN projects, we’re not using Symbiota or creating our own portal, but instead are serving our data directly to iDigbio and GBIF or some institutions are serving their data via VertNet’s IPT. to efficiently deliver highest quality-possible data from multiple institutions to researchers who may never see our fossils to do innovative science on.Focus of this meeting of course is the research so we’re very excited about the wide variety of evolutionary and environmental questions this data set could answer. Perhaps you’ve thought of a few things you could do with the data while I’ve been talking. This is a large data set that covers 66 million years of Earth’s history along arguably the longest continuous coastline in the world. But some examples include the ecological and evolutionary responses to environmental changes such as greenhouse-icehouse transitions or paleogeographic changes such as the closing of the Panama Seaway.



Already available
• Have feedback on our 

approach or methods?
• Interested in using our 

data?
• Let me know: 

eclites@berkeley.edu
• Or visit us @ 

https://epicctcn.org

• TCN products available
– Setting up GeoLocate 

collaborative portal
– Guide to labeling marine 

invertebrates
– Standard views of 

marine invertebrates for 
photography
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Now you’ve heard our approach—any ideas or suggestions for us? Please let me know! Some smaller products from the TCN are already available—these include a getting started guide to using the GeoLocate collaborative portal and guide for labeling and photographing marine invertebrate specimens. You can find them on our website. 

mailto:eclites@berkeley.edu
https://epicctcn.org
http://epicc.berkeley.edu/wp-content/uploads/2015/11/UsingGeoLocateforCollaborativeGeoreferencing_2016.pdf
http://epicc.berkeley.edu/wp-content/uploads/2015/11/Standard-Methods-of-Labeling-Marine-Invertebrates_02_14_17.pdf
http://epicc.berkeley.edu/wp-content/uploads/2015/11/Standard-Views-of-Invertebrates-for-Photography.pdf
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I would like to thank NSF for funding and all the people and institutions listed here. Thank you for your attention.
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