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      Introduction: Comet 2P/Encke is a short-period 

comet that was discovered in 1786. It has an origin 

within the main asteroid belt, but also there is a possi-

bility that a fragmentation of an earlier larger comet led 

to significant changes in the aphelion distance of the 

resulting fragments [1]. The reflectance spectrum of 

2P/Encke typically exhibits a moderate red slope, being 

featureless [2]. On this study, we have been working 

with NASA Antarctic carbonaceous chondrites (hereaf-

ter CCs) in order to compare them with the spectrum of 

the Encke comet. In between the reflectance spectra 

comparisons we made, we found of intererest Meteor-

ite Hills 01017 (MET 01017) that was initially charac-

terized as a CV3 (possibly reduced) CC [3] but that as 

it exhibits anomalous properties was reclassified as a 

CV3-an. In fact, aqueous alteration is evident as half of 

its exterior has a weathered fusion crust with oxidation 

haloes. The section also exhibits mm-sized condrules 

quite well preserved, and has a fractured and weathered 

interior. It also contains metal-rich chondrules and 

CAIs in a dark matrix of FeO-rich phyllosilicates.  

Another sample studied here is Grosvenor Moun-

tains 95551 (GRO95551) as an ungrouped carbona-

ceous chondrite being a breccia formed by two main 

types of clasts, chondritic and achondritic. The chon-

dritic clasts consist of a variety of chondrules and 

chondrules fragments. The meteorite is anomalous, and 

resembles  Bencubbin [4]. Certainly it might be the 

complex material that what we expect to be the product 

of collisionally processed materials [5,6]. In order to 

gain insight  on the nature, mineralogy and the possible 

presence of meteorites from evolved comets like e.g. 

2P/Encke, we have compared the reflectance spectra of 

both meteorites with the reflectance spectrum obtained 

for evolved comet 2P/Encke [7]. 

Technical procedure: We obtained reflectance 

spectra of the meteorites described in Table 1 using the 

procedure described in previous work [8]. 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.  

We have compared the reflectance spectrum of 

2P/Encke with these obtained for specimens of CO, 

CV, CM and CR chondrites [see e.g. 8]. No clear si-

mililarity with 2P/Encke’s spectral behavior was found 

as a result of such comparisons. Then, we compared 

2P/Encke’s reflectance spectrum with these spectra 

obtained for several ungrouped carbonaceous chon-

drites and we found two quite reasonable matches (see 

Table 1 and Fig. 1). The reflectance properties of un-

grouped CCs have been extensively described by [9]. 

Given the diversity found, it seems quite promising to 

find ungrouped CCs that might match the overall re-

flectance spectra properties of a periodic comet. 

 

 Meteorite Group Weight (g) 

MET 01070 CV3-an 238.000 
GRO 95551 C-ung 213.389 

Table 1: Ungrouped carbonaceous chondrites 

found to have a reasonable similarity with the spectrum 

of 2P/Encke. 

Results and discussion: The spectral slope of the 

studied meteorites is compatible with that of 2P/Encke. 

The spectrum of 2P/Encke corresponds to one of the 

primitive asteroids, which are believed to be associated 

with carbonaceous chondrites. A tenative link between 

2P/Encke and the C-ung chondrites GRO95551 could 

be made, but we will perform additional comparisons 

and a more detailed study of the spectral behavior and 

possible common features in other regions of the elec-

tromagnetic spectrum. As can be seen in Fig. 1 the 

samples and the comet show signs of a common ab-

sorption feature at 700 nm. It is important to remark 

that 2P/Encke reflectance data in Fig. 1 was removed 

around 600 nm and around 750 nm due to several is-

sues related with the data reduction as explained in [7]. 

Concerning the reflectance spectra of MET01017, a 

weaker absorption feature around 470-520 nm can be 

also noticed, and appears to be compatible with a weak 

feature also found in the 2P/Encke reflectance spec-

trum. It is important to consider that comet surfaces are 

probably extensively processed due to solar heating 

and collisional gardening [6]. In addition to the reflec-

tance data, additional evidence has been recently ob-
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tained by fireball networks suggesting that Taurid bo-

lides associated with the largest 2P/Encke meteoroids 

could produce meteorites and even might contribute 

significantly to impact hazard [10-12].  

Conclusions: Even when seems to be difficult to 

draw a firm conclusion about the relationship between  

2P/Encke and some ungrouped CCs, we found several 

meteorite specimens that might be good candidates to 

be associated with evolved comets like 2P/Encke. A 

space mission to this comet, or to some of the asteroids 

forming its complex [13] could add additional insight 

on the nature and properties of periodic comets. In 

featureless spectra almost the only available parameter 

is the spectral slope, which is reasonably matched in 

our data. The difference between the spectrum of 

2P/Encke and C-ung and CV3-an chondrites are due to 

the presence of hydrated minerals in these chondrites. 

Then, a clear connection between 2P/Encke and some 

CCs available in our collections remains unclear, alt-

hought seems plausible from different lines of evi-

dence. 
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Figure 1. Reflectance spectra from 400 to 900 nm of the two ungrouped 

chondrites compared with the 2P/Encke comet spectrum (black dots) [From 

7]. All spectra were scaled and normalized to unity at 550 nm. Intensity 

is in arbitrary units.
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