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From Rocks, Minerals and Meteorites
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GEOROC Understand

Meteorite Data

What

type of data ?
Why

Is it important ?
Where

do we need to go ?



Online-Service owned by
GeoPlatform UG,
the company behind MetBase

MAX PLANCK INSTITUTE
FOR CHEMISTRY

MetBase)

Find, Plot &

GEQRQC Understand

Meteorite Data

18,870  papers _ world's largest web-interface for
570,720  rock and mineral samples meteorite and mineral compositional data:
1,768,720 geochemical analyses
25,684,140  single data values 1. access, plot, and analyse data

2. online cosmochemistry course
3. 90,000 indexed references

used and cited in thousands of publications University Cologne Teaching Award
Meteoritical Society Service Award

http://georoc.mpch-mainz.gwdg.de/georoc/ https://metbase.org/
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GEOROC Understand

Meteorite Data

not
onnected

only via "Excel-File
Transport

b GenReM pete N
i e i EarthChem

PetDB
Geological and Environmental
Reference Materia

Hosted at the Lamont-Doherty Earth

Observatory of Columbia University.

ol \sShm-casty Part of the Interdisciplinary Earth Data
FOR CHEMISTRY Alliance Facility (IEDA).




not entirely FAIR
partly disconnected
not sufficiently interoperable
not user-friendly enough

data-base structure not up-to-date
data-input procedure needs improvement
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Meteorite Data

What
type of data ?



We analyse
major- and minor elements
(Si, Al, Fe, Mg, Ca, Na, K,..... Ti, P) trace elements ("the rest"),
and
stable and radiogenic isotopes
in rocks, minerals and meteorites
(and soil, water, sediments, fossils...)
since many decades, in many labs around the world,
with many different methods

Stable Isotopes: Radiogenic (long-lived) Isotopes):
H/D ..liZiBesiBisCi 2 Nang K/Ar Rb/Sr Sm/Nd

Mg Si S Cl Lu/Hf U-Th/Pb Re/Os

Ca Ti V Cr Mn Fe Cu Zn Se Radiogenic (short-lived) Isotopes:
Mo Ag Cd U-Th Ra-(Ba) Rn-Pb
Sr.Ba i Cosmogenic Isotopes:

Halogens Be, C, Al, Cl, He, Ne, Ar



MetBaseh

Find, Plot &

Research

Understand
Farth : Meteorite Data
IS made from meteorites

i BULK COMPONENTS LITERATURE Start Over B

Meteorite Class @) Literatwre(8) 119 Country & Location @) From: &)

ADIO-AN
ADIO-P -

X Uncheck & X Uncheck al X Uncheck a X Uncheck o X Unch
AEUC

v'ALLEN 77 ' (near Algerian border) -
AEUC-C - )

v'ALLEN 87 . Afghanistan - . 0852 - 0852 -
AEUC-M -

+ANNELLB7 . Algerta - Adamoua - 0856 - 0856 -
AEUC-P

v'BAEDEC,87 - Algeria or Morro - Addis-Ababa 0861 - 0861 -
AHOW -

v'BART 80 Algeria/Morocco + Adelie Land - 0892 - 0892 .
ALOD «

vBECKER74 - Angola - Adrar - 0921 0921 -

cva ALLEN 77 ALLEN 87 Maxico Crhahua 1069 1069

ANNELL AT BAEOEC A7
BAAT M0 DECKER, 74



Research

BEATTER  CATEGORY  NEPONT  MAN .

Legend

CECITITIIINR (Butk)
ECTCNCUTTTIE (Component)

X-Axis
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MetBaseh

Find, Plot &

Understand
Meteorite Data
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GEOROC Understand

Meteorite Data

Why
IS GEORO important ?



Basalts, basaltic (oceanic) and continental crust
on Earth have VERY differen trace element patterns

BE: 41500
-@- Ave. normal MORB_

Pb -@- Hawaii: Mauna Loa
, -@- HIMU: Mangaia
- . -A- EM-1: Pitcaim Sear different OIB-types
: & EM-2: Tahaa
-@®- Ave. Cont. Crust
-& GLOSS

Meteorite

e rrrn

=1
o
o

continental crust

. Global subducted sadiment

concentrations
normalized to Chondrite
)

L1 | Bp 3 o) g g EE 3 EE S
Rb Th U La Pb Sr Zr Ti Tb Er
Ba Nb K Ce Nd Sm Eu Gd Dy Yb

Hofmann (1997) Mantle geochemistry: the message from oceanic volcanism.
Nature review article vol. 385:219-224

Based on GEOROC data compilation




concentrations
normalized to Chondrite

Basalts, basaltic (oceanic) and continental crust
on Earth have VERY differen trace element patterns

enrichment — | _

different OIB-types

continental crust

- Global subducted sediment

Hofmann (1997) Mantle geochemistry: the message from oceanic volcanism.
Nature review article vol. 385:219-224

Based on GEOROC data compilation



Basalts, basaltic (oceanic) and continental crust
on Earth have VERY differen trace element patterns

enrichment — | _

)
“-—

es

Understanding
HOW :
continents formed on Earth
by processes DEEP inside our planet

LAY v

concentrations

Hofmann (1997) Mantle geochemistry: the message from oceanic volcanism.
Nature review article vol. 385:219-224

Based on GEOROC data compilation



When were continents formed on Earth ? |

Pangea Gondwana  Rodina _ Nuna GOE _ Supercontinent
assembly
P c— — - Supercontinent
breakup
1.8} ‘ — Detri{al
. Granitoid
1 .6 b N = 9 O 4 6

2700

=)
x 4 U-Pb age dates :
2 12t | :
3 Cambrian 1600 q
2 1} explosion: 7
el Life evolves !
2 08 !
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Episodic zircon ages, M isotopic compoaition, and the preservation rate of

Sart C Conde VI Boxford Mcrard C Aster, Dera Beouasove and Dawd W. Schol

Geological Soclety of America Bulletin

Age (Ma
global and regional glaciations



When were continents formed on Earth ?

Fges Gondwens Fodinis Nune GOE _  supercontinent
assembly
—— — — - Supercontinent

hraakin

Process and timing i :
of continent formation : %
are intimately linked to conditions | ;
of habitability on Earth z gi
iH
Wik

: sﬁfwoo 1500 2000 “%o 3000 3500 4000
Age (Ma
global and regional glaciations



Applications:

examples and potential links to
other NFDI-initiatives



Applications:

examples and potential links to
other NFDI-initiatives

trace element fingerprinting and
provenance of (human) artefacts



Applications:

examples and potential links to
other NFDI-initiatives

trace element fingerprinting and
provenance of (human) artefacts #

reference for soils and F0.ppm
soil contamination 1 ppm




Applications:

examples and potential links to
other NFDI-initiatives

trace elemt fingerprinting and
provenance of (human) artefacts

reference for soils and 350 ppin
soil contamination 1 ppm

linking remote sensing spectral datas &5 =
to surface rock types (incl. planetamgEexplc
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GEOROC Understand

Meteorite Data

Where
do we need to go ?



Our NFD,Earth Pilot

-  relates to long-tail Earth system science data on Deep Earth and Deep Time
it will ..

re

ble



Our NFD,Earth Pilot

- relates to long-tail Earth system science data on Deep Earth and Deep Time
it will ..

link GEOROC and MetBase and harmonize database structure to achieve
interoperability

- FAIR-conditions and apply international metadata-standards
-> EarthChem (international), national Community, DFG

- address the challenge of migrating and making long-tail data interoperable
- develop data analysis and visualisation tools for GEOROC and MetBase

-  provide advanced online-access to these services

and



Our NFD,Earth Pilot

- relates to long-tail Earth system science data on Deep Earth and Deept Time
it will ..

- link GEOROC and MetBase and harmonize database structure to achieve
interoperability beyond

- FAIR-conditions and apply international metadata-standards
-> EarthChem (international), national Community, DFG

- address the challenge of migrating and making long-tail data interoperable

- develop data analysis and visualisation tools for GEOROC and MetBase

- provide advanced online-access to these services
and

€ is intimately linked to a database initiative at University Frankfurt and a
€ recently funded DFG-LIS-Project at Gottingen aiming to

* restructure and update the GEOROC database,

* develop new tools for data entry and

* to link it other existing geochemical data bases

* and rock sample archives (IGSN)



