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Chondrites are characterized by
heterogeneous compositions
(Anders & Grevesse, 1989) and

petrologic characteristics. Rings

Chondrite groups are coming from
different reservoirs (rings?)

Protoplanetary disc surrounding the young star HL Tauri. Credit: ALMA
L (ESO/NAOJ/NRAO).



JONDRITE GROUPS VS. DISTINCTIVE ORIGIN
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SECONDARY ALTERATION PROCESSES AND ORIGIN OF WATER
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_UV-vis-NIR SPECTROMETER

in the UPC Center
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Reflectance measurements, performed at 82'¢
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The spectrometer consists of an integrating
sphere with two separated beams, one
going to the sample holder and the second
one to the reference holder (BaS)
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eflectante Spectra of CK-CV chondrites

reflectance Spe
spectrometer
Oxidized and reduced me
significant spectral difference
to distinctive mineralogy (Clout
2012)

The reduced CV subgroup may be the
precursor to the CV oxidized one
Magnetite modal abundance is variable,
and when present, it produces a

broad absorption band in the 1
micrometer region

CK4 ALH 85002
CV3ALH 84028

Reflectivity (%)

Fayalite absorption bands in MET 01074 90 1100 1300 1500 1700 1900 2100
is consequence of fayalite i)
formation under thermal metamorphism . AT REARTY
(Trigo et al, 2000 LPSC). ‘\& R r’i;'
L e



CK chondrites in the ultraviolet to near-
d range (or UV-NIR, 0.3 to 2.6 um)
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Image showing the progression between the different degrees of
. metamorphism on CK carbonaceous chondrites, using RELAB spectra.



rent degrees of metamorphism in CKs

ominated
by olivine
to CVs and C
metamorphose

The CK chondrites are extre
is attributed to aqueous alte
parent asteroid.

.
Some CKs have experienced significant
collisional processing, so they exhibit shock-
transformed minerals

The above cited processes have produced
serious fractionations in the bulk elemental
composition of CKs. (Rubin and Wasson, 2012)

ICN2 SEM Quanta 650 FEG
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Fractured chondrules and comminuted texture of ALH 85002

9



CK CARBONACEOUS CHONDRITES

ALANHILLS 85002 CK4 Carbonaceous Chondrite
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. Reflected light mosaic of the CK carbonaceous chondrite ALH 85002.



~ IMPLICATIONS FOR SAMPLE-RETURN

NIR reflectance spectra of carbonaceous chondrites:

- Unc in regions to recover samples in C-Type asteroids

- To deve k-induced metamorphism
- To get petrologic cl depth (self gravity of parent asteroid)
- To decipher the possib <

- Increase our capability to sele abusa 2.and OSIRIS-REX
. * 3 '

Image from the'ltokawa asteroid (ISAS/JAXA) Hayabusa at the surface of Itokawa (JAXA, left).



Results

i

o metamorphosed CV chondrites that could explain the
natura

2 asteroids.

In general, CKs are
CVs, showing a highe

orites and more shocked comparatively with
orphism.
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We also found some cons
* Indeed, a mixture of K and Cg-tyg
considered a good match for CK meteo
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The CKs have been tentatively related to asteroids \

exists yet.
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A deeper insight on the effect of impact darkening in carbon yg& r gS could be
of particular interest in the context of the Hayabusa 2 mission, Wmcﬁt e
samples from the rare Cg-type asteroid (162173) 1999 JU3. § ‘x é""
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