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PTAL terrestrial analogues sites

New Zealand
(Otago Schists)

India
(LonarCrater)

USA
(Granby Tuff)
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PTAL terrestrial analogue sites overview

Geology

ü Oneof the most activevolcanicregionson
Earth ς all types of volcanism and
geothermalactivity.

ü Combination of Iceland plume hot spot
volcanism(deepprimordial mantle source)
and MORBsςshallow depleted mantle
source.

ü Basaltsandgabbroicxenoliths.

ü Samplescollected from Reykjavikregion,
<700k.y. volcanism.

Highlight: recent tholeiitic basalt from depleted mantle



Canary Islands

Lekaophiolite

Oslo Rift

John Day, 
Oregon

Rum, Scotland

Granby Tuffs

JarosoRavine

Rio Tinto

Otago schists

Iceland

PTAL terrestrial analogue sites overview

Sampling sites

ü Tholeiiticpillow lava

ü Within the craters,ferropicrites

ü 16 samples from 5 sites, with masses 77 g-650 g.

ü Ferropicrites, tholeiitic pillow lava and sand of tholeiitic 
lava, solfatara precipitates.

ü Minor alteration in hydorthermal conditions: hematite, 
pyrite, native sulfur, zeolites, carbonates, hydrated 
silica, phyllosilicates.

ü Solfatara
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PTAL terrestrial analogue sites overview

Geology

Highlight: recent alkali basalt from metasomatized source

Tholeiiticbasalts

Oldestbasalts

Eruptive alkali-series

Youngestbasalts

ü ΨIŀǿŀƛƛ-ǘȅǇŜΩchainvolcanoswith severalstagesof evolution: pre-shield,shield-volcano,rejuvenation,
developedat a passivecontinentalmargin.

ü Oldest units ςtholeiitic rocks, Rejuvenationstage ςultra-alkaline rocks, naphelinites, basanites,
phonolites.
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PTAL terrestrial analogue sites overview

Sampling sites

ü In total 18 samplesfrom
9 sites,with masses66 g-
765g.

ü Phonolites,basanites

ü Altered phonolites with
hematite, carbonates,
zeolites, smectites,
sulfatesandsulfides.
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PTAL terrestrial analogue sites overview

Geology

ü Permian(310-240Ma) rift valley

ü Characteristicplutonic rocks, magmaplumbing system
of volcanicrift zone

ü Derived from mantle source via deep crustal magma
chambersĄ extensive fractional crystallization and
contamination.

ü FeandTi-richgabbros.

ü Associatedby hydrothermalactivity

Highlight: Ti and Fe-rich basalt, compositionally similar to martian surface
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PTAL terrestrial analogue sites overview

Sampling sites

ü Samplingin UllernåsenandBrattåsen

ü 3 samplesof Fe,Ti-rich gabbros,each~1kgin mass.
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Geology

ü Late Cambrian ophiolite complex,
related to supra-subduction zone,
exhumedmantle.

ü Rich in ultramafic rocks: dunites,
harzburgites, pyroxenites, and
gabbros- tholeiites.

ü Metamorphosed.

ü Partlyandcompletelyserpentinized
andcarbonatedperidotites.

Highlight: serpentinized and carbonated ultramafic and mafic rocks
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PTAL terrestrial analogue sites overview

Sampling sites

ü 17 sampleswith massesof
170ς764g

ü Dunites, harzburgites,
wehrlites partly and
completely serpentinized,
also carbonated
serpentinites and talc-
carbonaterocks.

ü Gabbros with chlorite as
alterationproduct
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Geology

ü JD formation in Oregonςbasaltic lavas and altered melt
rocks.

ü basalticvolcanicrocks and volcanicashes(tuffs) sequence.
Andesiticto daciticpyroclastismaterial.

ü Havebeenproposedasgoodanaloguefor extendedMawrth
Vallisdeposits

Highlight: Weathering profile of basaltic-andesitic pyroclastics
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PTAL terrestrial analogue sites overview

Sampling sites

ü HancockStation ü PaintedHill andesitesite

ü In total 26samplesfrom 3 sites(JohnDayValley,PaintedHillsandClarno),with masses150g-600g.

ü Basalts,alkali-olivinebasalts,andesitesςall weatheredandunweathered. Also,paleosols

ü Alterationin surfaceweatheringconditions.

ü PictureGeorge
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PTAL terrestrial analogue sites overview

Geology

Highlight: ferropicritic rocks

ü Rum island in Scotlandςeroded after
early Paleogenevolcaniccentre that was
activeduringopeningof North Atlantic.

ü Layeredultramafic rocksare remnantsof
volcano-feedingmagmachamber

ü Parent magma was either high-
temperature picritic basalt or feldspathic
peridotite
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PTAL terrestrial analogue sites overview

Sampling sites

ü 1 sample of ferropicrite, 150 g in mass, wasdonatedto PTAL
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PTAL terrestrial analogue sites overview

Geology

Highlight: Basaltic tuff with trioctahedral clays (vermiculite)

ü Hartford rift basin (Mesozoic), Connecticut.

ü HampdenBasalts and GranbyTuff formation ςbasalt 
flow intertwinned. with volcanic ash (pyroclastics).

ü Samples of vesicularbasalts with amygdales
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PTAL terrestrial analogue sites overview

Sampling sites

ü Sampling from Scenic Viewoutcrop

ü 4 samples of vesicularbasalt with masses 50-400 g.

ü ContainFe-rich, trioctahedralvermiculite+ saponite
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PTAL terrestrial analogue sites overview

Geology

Highlight: Type location of jarosite ïFe-sulfate

ü Calc-alkalineor shoshoniticvolcanism

ü Latevolcanichydrothermalandsupergenicjarosite

ü Precipitationin semiaridclimate.
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PTAL terrestrial analogue sites overview

Sampling sites

ü 3 samples,with masses17g-50g

ü Weatheredpegamtitesandmicaschists

ü Containjarositeandclays
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PTAL terrestrial analogue sites overview

Geology

Highlight: Acid weathering of sulfides

ü River deposits associated with very acidic (pH=2)
drainageandwater containingdissolvedFe.

ü Acid mine drainage in Iberian Pyrite Belt, that hosts
largeamountof ore andsulfidedeposits.
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PTAL terrestrial analogue sites overview

Sampling sites

ü 3 samples,with masses13g-130g

ü Containsulfides,sulfatesandiron oxides
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PTAL terrestrial analogue sites overview

Geology

Highlight: Trioctahedral-vermiculite formed anoxically after chlorite

ü Basement 
metamorphosedFe-
chlorite-bearingschists.

ü Late Cretaceous-Paleogene 
extension, fault formation.

ü Deposition along scarps. 
Short transport and limited 
oxidation of chlorite Ą
vermiculite.

ü Significant content of 
organic matter enabled 
anoxic, reduced 
conditions.

ü Alteration during 
diagenesis Ą
groundwaters and not 
transport Ą illitization of 
vermiculite (Al).
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PTAL terrestrial analogue sites overview

Sampling sites

ü 5 samples, 200-500g in mass

ü Samples represent: basement metamorphosedFe-chlorite-bearing
schists, vermiculitizedchlorite schistsand illitized vermiculite
formedvia alteration during diagenesisby groundwaters and not 
transport.

ü Sampling from old gold mine within Blue Spur Conglomerate
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PTAL terrestrial analogue sites overview

Geology

Highlight: Impact melt rich in organic matter

ü 5 km in diameter,complexcrater

ü Formed~546Ma in graniticgneissesandquarzitesof Precambrianbasement. Basementwasoverlain
by shalesin time of impact.

Gardnosbreccia

Central uplift

Suevite
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Sampling sites

ü 1 sampleof impactmelt, 100g in mass

ü Melt rich in chlorite,amphiboleandfeldspars

ü Matrix rich in organicmatter



Vredefort

Chesapeake 
Bay

Lonar

VargeaoDome

Gardnos

PTAL terrestrial analogue sites overview

Geology

Highlight: Archean crater

ü 2 Gaold crater,oldestknownon the Earth

ü Originally 160-300 km across, now siginificantly
destructed

ü Targetrockwasgranite
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PTAL terrestrial analogue sites overview

Sampling sites

ü 1 sampleof impactmelt, 130g in massavailable
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PTAL terrestrial analogue sites overview

Geology

Highlight: Carbonate-bearing impactite

ü 85 km in diameter,complexcrater

ü Formed35.4 Ma into a sedimentarytarget
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Sampling sites

ü Samplingprovidedfrom drill coreEyrevilleB

ü 2 samples,20 g in masseach

ü Samplesrepresentsueviteandmelt rock
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PTAL terrestrial analogue sites overview

Geology

Highlight: Impact melts in basaltic target + hydrothermal activity

ü Simple(1.9 km diameter)crater
ü Formedat 520-570ka
ü Into 65 Ma DeccanTraps,tholeiite basalt
ü Nowinfilled with lakeof alkalinepH.
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Samples

Increasingdegreeof shock

ü 3 samples,54-336g in mass,

ü Representtarget basalt,highlyshockedbasaltandimpactmelt,

ü Targetrockslightyweathered,

ü Vesiclesof impactmelt filled with alterationminerals.
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Geology

Highlight: Impactites in basaltic target

ü A compleximpact crater (12.4
km in d), formed 123Ma, in
late Cretaceous.

ü Formed in lavas and
sandstones of the Parana
Basin,Brazil.
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Sampling sites

ü 4 samples,130-260g in mass

ü Samplesrepresenttarget basaltandpolymictbrecciasof varioussorts

ü Containalterationminerals: oxides,saponite,kaolinite



The final list of terrestrial analoguesincludesa total of 106 samples,which were organizedin 15 different groups:

Group5: CanaryIslands-Tenerife (9 samples)

Tenerife
Sample 

place #
Sample # Sampled by Site Coordinates Weight

Mna. Reventada MR MR16-0001 DHS Mna. Reventada N28.16.20.7  W016.43.43.4 652 g

Mna. Reventada MR MR16-0002 DHS Mna. Reventada N28.16.20.7  W016.43.43.4 450 g

Adeje AD AD16-0001 DHS Adeje N28.06.50.7 W016.44.00.1 438 g

Mna. Amarilla AM AM16-0001 DHS Mna. Amarilla N28.00.34.4 W016.38.14.4 155 g

Mna. Amarilla AM AM16-0002 DHS Mna. Amarilla N28.00.34.4 W016.38.14.4 490 g

Los Azulejos TF TF16 -0002 FT Los Azulejos N28 13 07.67, W 16.37.40.39  61 g

Los Azulejos TF TF16 -0028 FT Los Azulejos N28 13 07.67, W 16.37.40.39 173 g

Los Azulejos TF TF16-0059 FT Los Azulejos N28 13 07.67, W 16.37.40.39 167 g

Los Azulejos TF TF16-0066 FT Los Azulejos N28 13 07.67, W 16.37.40.39  66 g

Scotland Sampled by Site Coordinates Weight

Rum RU RU16-0001 Dougal Jerram 158g

Group2: Scotland(1 sample)

Group3: Antarctica (1 sample)
Antartica Sampled by Site Coordinates Weight

Dry Vallies DV DV16-0001 Dougal Jerram 358g

Group4: CanaryIslands - GrandCanary(9 samples)

PTAL terrestrial analogue samples inventory

Group1: Iceland(16 samples)


