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      Introduction: Laboratory studies of the reflectivity 

of carbonaceous chondrites result a key area to estab-

lish ground truth association with the materials forming 

real asteroids [1-4]. The carbon rich undifferentiated 

asteroids belong to the more exotic and complex reflec-

tance spectra classes, exhibiting a diversity of shapes 

[5]. Successful sample return from missions like e.g. 

Hayabusa 2 and OSIRIS-Rex is a first step ahead in 

establishing a link with the rock-forming materials of 

carbonaceous asteroids. The characterization of aster-

oid primitive classes, some of them targeted by future 

sample-return missions, requires a better understanding 

of their mineralogy, the consequences of the exposure 

to space weathering, and how both issues affect the 

reflectance behavior of these undifferentiated asteroids.  

In this abstract we will present CV and CK chondrite 

groups reflectance spectra compared with these ob-

tained for Eos family members [6]. The spectral com-

parison demonstrates a good match between the Eos 

family and the CV-CK clan, and the specific reflec-

tance variations found between asteroids and these 

carbonaceous chondrites could be explained by differ-

entiated parent body evolution. In particular, the reflec-

tive differences found in the slope could be associated 

with different degree of collisional processing. Our 

results are consistent with a scenario in which CV and 

CK chondrites evolved differently as consequence of 

the catastrophic disruption of a moderately large pro-

genitor asteroid. The surviving asteroid fragments were 

dynamically separated and exposed to impacts with 

other bodies, so at the end the degree of oxidation was 

different. 

Technical procedure: We obtained reflectance 

spectra of the meteorites described in Table 1 using the 

procedure described in previous work [4,7]. Polished 

sections of the selected meteorites were measured us-

ing a Shimadzu UV3600 Ultraviolet to Near-infrared 

(UV-Vis-NIR) spectrometer. The standard stage for the 

spectrometer is an Integrating Sphere (ISR) with a 

working range in the current study of 400 to 900 nm, 

and operated under laboratory conditions.  

The meteorites studied here are listed in Table 1, 

and their reflectance spectra are compiled in Fig. 1. In 

that figure the meteorite spectra are compared with 

these of three Eos family asteroids.  

Meteorite Group Weath. Deg. 

Allende CV3 W1 
ALH 84028 CV3 W0 

ALH 85002 CK4 W1 

LAR 12265 CK5 W2 

LAR 04318 CK4 W1 

MET 00430 CV3 W2 

MET 01017 CV3-an W2 

MET 01074 CV3 W1 

MIL 07002 CV3 W2 

PCA 82500 CK3 W2-3 

Table 1: CV and CK carbonaceous chondrites 

studied. The wheatering degree scale appears in 3rd 

column. All specimens are oxidized, but MET 01017. 

Results and discussion: The spectral slope and 

features observed in the studied meteorites is compati-

ble with that of the Eos asteroid family. In general the 

CKs experienced a higher degree of shock [8]. All CK 

chondrites contain shock-induced fractured and dark-

ened silicates exhibiting tiny (< 0.3-10 µm) grains of 

magnetite and pentlandite throughout the interiors of 

many silicate grains. As consequence of shock, the 

main silicates were crushed and fragmented, producing 

shock-induced minerals and opaques that remained in 

the minerals matrixes. The existence of these secondary 

phases have direct consequence in the overall reflec-

tance. With increasing shock the reflectance decreases 

and the spectra change from red slope to a more neutral 

behavior in the NIR region. 

Conclusions: The spectral slope and some noticea-

ble features of the Eos asteroid family match well these 

exhibited by the CV and CK chondrite groups mem-

bers. 221 Eos and 661 Cloelia spectra exhibit two oli-

vine bands at 1050 and 1450 nm that are also noticea-

ble in our CK spectra, with exception of the anomalous 

LAR 04318. Also the minor band associated with pla-

gioclase feldspar at 1370 nm is also a common feature 

between the three asteroids and our CKs. In the NIR 

the reflectance spectrum of 221 Eos has resemblance 
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with the flat behavior of ALH 85002, while character-

istic is extreme for asteroid 742 Edisona that exhibits a 

NIR spectrum similar to the shock-darkened PCA 

82500. Concerning the CV reflectance spectra, they 

exhibit a similar slope, but the olivine features are not 

so marked as these exhibited by the 3 asteroid spectra. 
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Figure 1. The reflectance spectra of CK (left) and CV (right) chondrites compared with the reflectance spectra of 

asteroids a) 221 Eos, b) 661 Cloelia and c) 742 Edisona in the range between 900 nm to 1900 nm. 
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