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Analogue samples are terrestrial samples presenting 
characteristics more or less representative of extra-terrestrial 

samples. 

Analogue samples are used to:

- Test and calibrate instrumentation

- Help in situ interpretation 

- Make science 

- Also analogue sites



A well  characterized collection of analogue rocks and 
minerals dedicated to testing the payload for in situ
missions.

An online database  with information on:
-the available samples,
-the sample lending system,
-data on the samples obtained using laboratory and 
space instruments.

www.isar.cnrs-orleans.fr

Bost et al., 2013, PSS 82-83, 113-127

Soon, the collection will be transferred to the 
Natural History Museum of London under the 

responsibility of ESA.





ESA-TN2:CAFÉ:  The Catalogue of Planetary Analogues 2013 
Louisa Preston, Monica Grady, Simeon Barber, OU, UK
i.e. Analogue sites





1A - Subaqueous sediments or hydrothermal sediments

1B - Hydrothermally and low-temperature fluid-altered rocks

2 - Unaltered igneous rocks

3 – Regolith

4 - Atmosphere

E2E priority listinghighlighting different rock 
types//geological environments in order of importance 
to satisfy the scientific objectives of MSR missions



Nature Type Relevance Example

Natural 

analogues

Site

Geology

Olivine rich sandy plains, Iceland (Mangold et 

al., 2011)

Geomorphology

Mobility training in Utah desert, USA (Foing et 

al., 2011)

Processes Acidic alteration in Cyprus (Bost et al., 2013a)

Mineralogy

Jarosite in Rio Tinto, Spain (Edwards et al., 

2007)

Astrobiology

Arsenic bacteria, Mono Lake, USA (Wolfe-

Simon et al., 2010)

Test and calibration AMASE in Svalbard (Amundsen et al., 2010)

Geological 

sample

Geology Impactite rocks

Mineralogy Anorthosite (Moon analogue)

Cosmochemistry Meteorites

Astrobiology

Rocks containing fossils of anaerobic 

microorganisms (Westall et al., 2011)

Test and calibration Diamond

Biological 

sample

Astrobiology

Extremophiles (Rothschilde and Mancinelli, 

2002)

Test and calibration Various bacteria (Parro et al., 2008)

Planetary protection

Various bacteria 

(http://planetaryprotection.nasa.gov/methods)

Chemical 

sample Cosmochemistry Organic compounds in meteorites

EuroCares report: 
Table 1. Analogues and calibration samples sorted by nature, type and relevance. 



Nature Type Relevance Example

Simulated 

analogues

Site Test and calibration

Lander touchdown and rover mobility 

(Richter et al., 2007)

Simulation 

chamber
Cosmochemistry

Cometary analogue simulation chamber 

(Danger et al., 2013)

Test and calibration Mars 500 experiment in ESA

Biological sample Astrobiology

Artificially fossilized microorganisms 

(Orange et al., 2009)

Chemical sample

Cosmochemistry

Analogue of tholins, Titan aerosols 

(Carrasco et al., 2013)

Astrobiology

Pigments for Raman spectroscopy (Vitek 

et al., 2009)

Test and calibration Pure molecules

Planetary protection Biomolecules

Material samples

Test and calibration Colour target for cameras

Handling and transportation

Gas to test airtightness of a sample return 

container

Planetary protection Resins used for space probes

EuroCares report: 
Table 1. Analogues and calibration samples sorted by nature, type and relevance. 



Analogue samples for Eurocares are terrestrial 
samples presenting compositional and physico-

technical characteristics that are relevant for 
sample handling, processing and staff training in a 

curation facility



For geology: rocks and minerals+ 
(including biosignature-containing 
rocks, ices and ice-organic mixtures.

For chemistry: molecules (PP)

For (astro-)biology: biological contaminants (PP).

 Materials used in in instruments used for taking 
samples and for storing them during a mission;

 Materials potentially in contact with the samples in 
the curation facility

 Still to be determined in detail



Minerals

Volcanic rocks
Sedimentary rocks

Artificial 
samples

Products of 
altered rocks

rocks»

Chert 00AU04 Chert 00AU05

Komatiite 10ZA09 Komatiite 11CA02

Basalt 11AR02Carbonate 11CY04

Slag 09IT01

Aragonite 12FR02

Apatite 12UN05

Epidote 12PK01

Dust, regolith



ANALOGUES WORKSHOP 4-5 FEBRUARY 2016

10 rocks, 14 minerals chosen because of their pertinance for :

 Composition/textural similarities with planetary materials;
 Relevance for sample handling, processing, training
 Contaminants
 N.B. Generic dust/regolith to be made up of mixtures of powdered

basalt and minerals as needed (with addition of H2O ice for SPA Basin 
on the Moon)

 Use of powdered meteorite to represent asteroidal material (N.B. rare 
therefore to be used only in specific cases)



Primitive basalt

Anorthosite

Dolerite

Tuff

Suevite impact breccia

Mudstone

Sulphate veins 
(gypsum)

Sandstone

Silica, amorphous
(opal)

Jarosite
Goethite
Hematite
Ca-carbonate
Fe carbonate
Mg carbonate
Gypsum
Anhydrite
Perchlorates
Sulphides
Mg smectites
Illite
Chlorite
Ices

Contaminants
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Rocks
Minerals



Analogue 
type Location

Mass 
availabl
e

How 
obtain
able Texture and Phys props

Indicative 
Density

Density 
Refs

Primitive 
basalt

Aeolian 
islands lots easy

Glassy, fine-grained, 
vesicular/non vesicular, 
fractured/unfractured

2600-2800 
kg/km3

ESA 
MREP doc

Indicative 
Strength(?)

Strength 
Refs Relevance

Descriptive 
Hardness 
(Ref)

Planetary 
basalts 
(shergottites) HARD



Primitive basalt

Anorthosite

Dolerite

Tuff

Suevite impact breccia

Mudstone

Sulphate veins 
(gypsum)

Sandstone

Silica, amorphous
(opal)

Silicates
(major rock-
forming mins)
Jarosite

Hematite
Ca-carbonate
Fe carbonate
Mg carbonate
Gypsum
Anhydrite
Perchlorates
Sulphides
Mg smectites
Illite
Chlorite
Ices

Contaminants
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Rocks

Minerals





Perspectives

 Complete list (also with biological and chemical samples)

 Choose best analogues of each catagory/type of rock at next
meeting (2 days between 18-20 May)

 Need specialists

 Iterate list with WP 4, 2

 Final report


