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Introduction:  Reflectance spectroscopy is current-

ly the main measuring method for the remote character-

ization of asteroidal bodies besides the laboratory 

characterization of asteroidal samples collected 

through space missions. It is thus important to improve 

the understanding we have of the different spectral 

features observed in the asteroidal reflectance spectra. 

As these features are generally very faint [e.g., 1] in the 

0.45 - 2.45 µm spectral region, this task becomes in-

creasingly difficult. Analyzing the reflectance spectra 

acquired for different carbonaceous and ordinary 

chondrite types in the laboratory allows to further in-

terpret the asteroidal spectra and establish some genetic 

links between meteorites and asteroids. This has been 

the subject of several papers in the past [e.g., 2]. Here 

we are taking advantage of a new spectro-radio goni-

ometer available at IPAG [3] to measure a large set of 

samples with a well-constrained post-accretion history. 

Our objectives are to (i) deepen our understanding of 

spectral features, (ii) understand if some of these fea-

tures are controlled by secondary processes such as 

thermal metamorphism, and (iii) establish some genetic 

link between asteroids and chondrites, that are in some 

cases only very faint. 

Samples and Methods:  In this work a total of 21 

CV chondrites, 15 CO chondrites, 4 CR chondrites and 

19 Unequilibrated Ordinary Chondrites (UOC) are 

measured using the SHADOWS instrument [3]. The 

measurements are done on powdered bulk material in 

the 0.4 – 4.2 µm spectral region, at 80°C and under 

vacuum (P < 10-4 mbar). These measuring conditions 

significantly improve the quality of the spectra. The 

selected samples feature a wide range of metamorphic 

grades, that were previously determined through Ra-

man spectroscopy [4]. Following previous works [e.g., 

2] a set of well-defined spectral properties, including 

absorption band depths, positions and spectral slopes, 

are considered to describe the individual whole-rock 

reflectance spectra. Additionally, 17 mean reflectance 

spectra from the asteroidal belt [1] of the types A, C, 

Cg, Cgh, Ch, K, L, O, Q, R, S, Sa, Sq, Sr, Sv, V, and 

Xk, 24 EOS family member spectra [5] and 8 CK 

chondrites (RELAB database 

(http://www.planetary.brown.edu/relab/)) were treated 

in the same way as the other chondrites and added for 

comparison purposes. 

Results and Discussion:  A large variability in the 

reflectance spectra of chondrites of the same group is 

observed. On the other hand, there are clear differences 

in the reflectance spectra of different chondrite groups. 

For example, UOCs systematically exhibit deeper ab-

sorption features which are located at lower wave-

lengths in comparison to carbonaceous chondrites. 

Type 2 CR chondrites exhibit absorption features in the 

1000 nm region at even lower wavelengths than UOCs, 

thus clearly separating them from type 3 chondrites. On 

the other hand, none of the considered spectral parame-

ters allow to separate CV and CO chondrites. This is 

not surprising due to their comparable mineralogical 

composition [6].  

Several spectral features appear to be controlled by 

the metamorphic grade of the samples. The depth of 

the 1000 nm absorption band becomes indeed deeper 

with increasing metamorphic grade along the consid-

ered series of CV chondrites. This was not observed 

previously [2]. This apparent discrepancy might be 

related to the significantly greater number of CV chon-

drites considered in this work. To be noted, this corre-

lation is not observed for the other chondrite groups. 

The absence of the trend within the considered CO 

chondrites might be explained by their metamorphic 

grades which are systematically lower than those of the 

considered CV chondrites. Perhaps it is only above a 

given metamorphic temperature that sufficient chemi-

cal modification of olivine [7] occurs resulting in sig-

nificant spectral changes. For CO chondrites, the 2000 

nm absorption feature becomes deeper with increasing 

metamorphic grade of the samples possibly due to the 

transfer of iron in the pyroxene in chondrules. This 

trend is absent for other chondrite groups. 

For UOCs, the visual slope becomes less steep with 

increasing metamorphic grade. Interestingly, two spe-

cific trends are observed. The cause of this dichotomy 

is not understood yet. A possible explanation, still to be 

investigated, could be the metal content in the sample. 

The spectral slope in the 2000 nm region seems to 

be negatively correlated to the metamorphic grade for 

all samples indicating a decrease in pyroxene content 

with increasing peak metamorphic temperature [2,4]. 

The comparison of spectral features of asteroids 

and chondrites led to a good match between the follow-

ing types: S-type asteroids have similar 1000 nm and 

2000 nm absorption band depths as ordinary chondrite 

samples. This is expected [8], and legitimates our ap-

proach. The parent bodies of CK and CV/CO chon-

drites have previously been suspected to be K-type 

asteroids, particularly EOS family members [e.g. 9]. 

This genetic affiliation is confirmed by our data for CK 
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chondrites which exhibit similar 1000 nm and 2000 nm 

absorption features as K-type asteroids. For CO/CV 

chondrites the absorption band depths and 1000 nm 

absorption band position match those of the EOS fami-

ly but also those of L-type asteroids (Fig. 1). The link 

between Calcium-Aluminum-Inclusion (CAI) rich 

chondrites and L-type asteroids has been suggested in 

previous works before [10,11]. 

Figure 1: 1000 nm spectral band depth over the 2000 

nm spectral band depth. Comparison of chondrites with 

asteroids. 
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