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Abstract

Paleontology lies at the interface of earth sciences, biology and geologic time. When
matched to histories of environmental change, such data is ideally suited to understanding
how climate/environmental change affects biodiversity, and even how biodiversity change
affects climate. Paleontologic and earth science collections, the data derived from them,
and the global data infrastructures used in research are distinctively different than those in
biology. Geologic time-linked earth science collections are found in geologic surveys, the
oil industry and in museums as rock samples and sediment cores; paleontologic collections
in museums and (via the microscopic fossils they contain) in sediment core repositories.
Much published geologic time-linked earth science data is not tied to any collection
material, and collected fossils are mostly only loosely linked to earth science collections or
data. The exception is sediment cores and microfossils, where both earth science data and
microfossil specimens are taken from the same cores and are thus tightly linked to each
other. Lastly, most paleobiodiversity data used in research, even if derived from collection
material, is compiled from the published literature rather than from collection databases.

Three major types of linked earth science-paleontology data exist, each with its own data
infrastructure. Very long time scale (Phanerozoic: 600 million years [myr]-Recent) but low
time resolution (ca 10 myr) published fossil data is held in the Paleobiology Database
[PBDB] and/or the Geobiodiversity Database [GBDB], together with very limited earth
science data (mostly general rock type and approximate rock layer where found). PBDB in
particular has been very successful in documenting the history of biodiversity over the last
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600 my, and how a few major environmental events have affected it (mass extinctions and
recoveries). Poor time resolution, taxonomic coarseness (most records are only for
genera, not species) and poor links to earth science data have limited using this type of
data for detailed studies of paleodiversity-environmental change.

The NSB (formerly ‘Neptune') database of deep-sea marine microfossils holds published
fossil species occurrence data for the last ca 100 myr from the earth science sediment core
collections of the deep-sea drilling programs [DSDP, ODP, IODP] together with detailed
geochronologic data used to assign precise geologic ages to samples [.2-.02 myr
resolution]. Species names are mostly linked to the separate community taxonomic catalog
Mikrotax. All fossil occurrence data is also linked by sample name to the geologic core
section material it was derived from. Earth history data from these core sections is not held
in a central database, but a significant fraction is archived in the Pangea database, part of
the ICSU World Data Center system. Biodiversity and environmental data can be linked
directly via their shared sediment core sample locations, and/or by the high precision
geologic ages for data in the systems. This type of data has been used to study
biodiversity response to environmental change on many time and geographic scales,
including rapid warming or cooling events, and response to major environmental
catastrophes, e.g. the meteorite impact at the end of the Cretaceous.

Lastly, very high temporal resolution (.01-.0001 my), mostly microfossil, plus earth-science
data from land sections is held in the Neotoma system. This covers the last few my and is
mostly used in local or regional studies of biodiversity and environmental change.

New global data networking initiatives such as the Digital Deep Earth [DDE] initiative will
create new opportunities to link earth science and biodiversity data to each other.
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