Data-Driven Discovery in Geoscience:
Exploring the co-evolving geosphere and biosphere
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The Deep-Time Data Infrastructure

The Co-Evolution of
the Geo- and
Biospheres

An Integrated Program for Data-Driven,
Abductive Discovery in the Earth Sciences
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Data-Driven Discovery in Astrobiology

1. Mineral Evolution: E-a it S =\
mineralogy has changed =
dramatically over, deep time,
principally because ofiIelegy:

mneral-locaity ocourrences by max aje (=irmtan nted orce with = om any 192 row tramushion slements »
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Data-Driven Discovery in Astrobiology

2. Mineral Ecology: We can predict

numbers and characteristics of
Eart hosi inmi:Ss i, ngo mi n:e
offwhich are bielegically:mediated.
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Data-Driven Discovery in Astrobiology

3. Network Analysis: The distribution o f- Ear t
minerals, fossils, ore depesits and more bear
close similanties tesecial networks.




Mineral Evolution, Mineral Ecology,
& Network analysis: OBJECTIVES

A To document the diversity and distribution of
minerals on Earth.

"
8%
2.9



Mineral Evolution, Mineral Ecology,
& Network analysis: OBJECTIVES

A To document the diversity and distribution of

minerals on Earth.
alo different

A To compare the miner

terrestrial planets and moons.




Mineral Evolution, Mineral Ecology,
& Network analysis: OBJECTIVES

A To document the diversity and distribution of
minerals on Earth.

A To compare the mineral0 different

terrestrial planets and moons.

A To under st an evolving gebspherec o
and.pbiosphere.




Data-Driven Discovery in Mineralogy

All of these dISCOVENES
rely on integrated
deep-time data
[ESOUICES.




New Evolution Databas
>160,000 mineral  -locality

\

>5300
Species




