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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.
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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

e 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

e 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. 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 (Goodwin et al. 2015). 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.



Existing taxonomic standards

 World Register of Marine Species focused on
recent specimens

* Paleobiology Database incomplete
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Presentation Notes
Can we use existing standards to do this vetting? No, at least not easily.

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 patchy 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


Presenter
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. 


DATE
CREATEDBY | CREATED CATEGORY REFERENCE KINGDOM PHYLUM CLASS ORDER FAMILY GENUS SUBGENUS SPECIES
LACMIP 2/7/2017 C McLean (2013) Animalia Mollusca Gastropoda Acmaeidae Acmaea mitra
LACMIP 2/7/2017 G McLean (2013) Animalia Mollusca Gastropoda Cephalaspidea | Acteocinidae |Tornastra cerealis
LACMIP 2/7/2017 & McLean (2013) Animalia Mollusca Gastropoda Cephalaspidea | Acteocinidae |Tornastra culcitella
LACMIP 2/7/2017 G Hall (2002) Animalia Mollusca Gastropoda Cephalaspidea | Acteocinidae |Acteocina eximia
LACMIP 2/7/2017 G McLean (2013) Animalia Mollusca Gastropoda Cephalaspidea | Acteocinidae |Acteocina harpa
LACMIP 2/7/2017 G McLean (2013) Animalia Mollusca Gastropoda Cephalaspidea | Acteocinidae |Acteocina inculta
LACMIP 2/7/2017 G McLean (2013) Animalia Mollusca Gastropoda Cephalaspidea | Acteocinidae |Tornastra infrequens
LACMIP 2/7/2017 G McLean (2013) Animalia Mollusca Gastropoda Cephalaspidea | Acteocinidae |Acteocina oldroydi
G Moore (1376) Animalia Mollusca Gastropoda Cephalaspidea | Acteonidae Acteon chehalisensis
LACMIP 2/7/2017
LACMIP 2/7/2017 C McLean (2013) Animalia Mollusca Gastropoda Cephalaspidea | Acteonidae Rictaxis painei
C Moore (1376) Animalia Mollusca Gastropoda Cephalaspidea | Acteonidae Acteon parvuum
LACMIP 21712017
FAMILY GENUS SUBGENUS SPECIES AUTHOR ORIGINAL SYNONYMS AGE RANGE FOSSIL DISTRIBUTION
California: Pico [various sources], San Diego [Powell et
Acmaeidae Acmaea mitra Rathke, 1833 |Acmaea mitra |Acmaea mitra IPI-R ?late Pleistocene [Addicott & Emerson, 1858].
Acteocinidae |Tornastra cerealis (Gould, 1853) Tornastra cerealis R
California: Careaga Sandstone [Powell, unpubl. data], F
Acteocinidae |Tornastra culcitella (Gould, 1853) Acteocina culcitella, Tornating ePl-R datal, Pico [various sources].
Acteocinidae |Acteocina eximia (Baird, 1863) Acteocina eximia IQ-R
Acteocinidae |Acteocing harpa (Dall, 1871) Coleophysis harpa ePI-R California: Fernando [Powell, unpubl. data].
Acteocinidae |Acteocinag inculta (Gould, 1855) Acteocina inculta R
Acteocinidae |Tornastra infrequens (Adams, 1852) Acteocing anomala IQ-R
Acteocinidae |Acteocinag oldroydi Dall, 1925 Acteocinag oldroy Acteocina oldroydi R
. . . . i . Washinh, : TLi In Creek [M , 1976]. O H
Acteonidae Acteon chehalisensis |(Weawver, 1916) | Acteocina chehq Acteon chehalisensis E(p)-M(a) 1;?55]m gton: Tlincoln Creek [Moore 1. Oregon
Acteonidae Rictaxis painei (Dall, 1503) Rictaxis painei, Rictaxis painei IPI-R California: Pico [various sources].
Acteonidae Acteon parvuum Dickerson, 1913 Acteon parvuurn| Acteon parvuum E(p)-O(r) Washinhgton: TGries Ranch [Moore, 1976]. Oregon: Pi
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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 checking and possibly updating before uploading) and other data such as age range and fossil distribution and how name listed in prominent publications. 

Once completed, this concordance will be published as a data paper and can be incorporated into GBIF backbone.



Marking occurrences by stratigraphy

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



Presenter
Presentation Notes
As paleontologists we don’t mark an animal's occurrence by recording collecting date and geography but instead by recording what rock unit the fossils occur in. 
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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 data


)

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
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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.

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. 

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

e California (250+ stratigraphic units; Peter
Kloess, UC Berkeley/UCMP)

Name_{i&ﬁeolex} Lithostratigraphic_Unit Ages_{(in_Geolex) Formal Name? Yes_No Non-marine? (per I
Gualala Fm Formation Late Cretaceous Formal Marine
Hambre Sst of Monterey Grp* (recognized locally in San
Francisco region) Formation Miocene* Formal Marine
Hookton Fm Formation Pleistocene Formal non-marine: fluvial
Informal Not in Macrostrat
Hungry Valley Fm; Hungry Valley Fm of Ridge Basin Grp |Formation Miocene, |ate; Pliocene, early Formal non-marine: lacusti
Hurricane Deck Fm Formation Tertiary; Miocene Formal Not given
Imperial Fm* Formation Miocene, late* to Pliocene, late(?)* Formal Marine
lone Fm* Formation early Tertiary (Eocene)* Formal Marine
Irvington Grv Formation Pleistocene Formal Not given
Jacalitos Fm Formation Miocene; Pliocene Formal Marine
Jewett Sd*; /Freeman-lewett Sh Formation Tertiary; Miocene, early* Formal Marine
Juncal Fm* Formation Eocene* Formal Not given
Kellogg Mbr of Nortonville Sh; Kellogg Sh Mbr of
Markley Fm; Kellogg Sh Member Eocene Formal Not given
Informal Not in Macrostrat

Kirker Tuff* Formation Oligocene* Formal Marine
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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 unit

California has a very complex stratigraphic history with over 250 Cenozoic stratigraphic units. This effort is being led by UC Berkeley graduate student and part-time UCMP employee Peter Kloess.


Stratigraphic concordances

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

Geolex Name State Other names used in First published Geolex recongnized  Epoch ICS Age*
literature description & Members and/for
redefinitions Group names
57 Lookingglass Formation OR Baldwin (1974) Umpqua Group. Early Eocene Yprisian-Bartanian
Bushnell Rock, Olalla
Creek and Tenmile
members.
58 Roseburg Formation OR Umpgqua Formation Baldwin (1974) Umpgqua Group Early-Middle Eocene  Yprisian
59
60  Siletz River Volcanics OR Metchosin Volcanics Snavely and Baldwin Kings Valley Siltstone  Eocene Yprisian
(1948) Member
61 Fraser lowland glacial-marine WA No official name Pleistocene
depaosits
62 Sooke Formation BC Richardson (1876-1877); Carmanah Late Oligocene Chattian
Clapp and Cook (1917)
63 Formation BC Clapp and Cook (1917) Oligocene - Miocene  Rupelian-Chattian
64 Hesquiate Formation BC Jeletsky (1975) Carmanah Oligocene Rupelian-Chattian
65 Escalente Formation BC Bancroft (1837) Carmanah Eocene/Oligocene Bartonain-Priabonaian
boundary
66  Metchosin Volcanics BC Metchosin Igneous Complex  Clapp (1910) Paleacene-Eocene
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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

e 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
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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. 

Our goal: 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 visitus @
https://epicctcn.org

e TCN products available

— Setting up Geolocate
collaborative portal

— Guide to labeling marine
invertebrates

— Standard views of
marine invertebrates for
photography
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Presentation Notes
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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