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     Introduction: The ordinary chondrites, at 

around 80%, are the most abundant types of meteorites 
falling to Earth [1-3].  Based on Antarctic meteorite 
collections, this prevalence has been maintained for at 
least the past million years [4].  The ordinary chon-
drites are subdivided into three groups based on the 
ratio of metallic iron to oxidized iron. The L-chondrite 
meteorites are intermediate between the H- and LL-
chondrites in both abundance of NiFe metal, mafic 
mineral composition, and redox state. L-chondrites are 
the most abundant ordinary chondrite falls, comprising 
~38% of all meteorite falls [1-3].   

     Identifying the parent bodies for the ordinary 
chondrites has been an important goal of asteroid sci-
ence for more than thirty years [e.g., 5,6].  Linking 
meteorites to an asteroid, or asteroid family, makes it 
possible to pinpoint particular isotopic and mineralogi-
cal compositions to a specific location within the as-
teroid belt, which allows for a more robust understand-
ing of the thermal and compositional gradients present 
in the solar nebula [6].  
          An unambiguous determination of a genetic re-
lationship will most likely require a sample return mis-
sion.  However, probable or plausible parent bodies 
can be identified based on two main criteria.  A plausi-
ble meteorite parent body will be an astertoid that ei-
ther has a surface mineralogy compatible with that of 
the L-chondrite meteorites, or which is in an orbital 
location that can provide quantitative yields of the rel-
evant amount of meteoroids to the Earth.  A probable 
parent body will meet both criteria [6].   

    Evidence of the breakup event of the L-
chondrite parent body has been established from shock 
ages of the L-chondrites [7] and from fossil meteorites 
and extraterrestrial chromite found in Middle Ordovi-
cian Orthoceratite Limestone in a number of Swedish 
quarries [7-13]. The strata reveal a pronounced in-
crease in the influx of L-chondrite meteorites over a 
period of 1-2 Myr by up to two orders of magnitude 
compared to the flux today. [11] have further shown, 
using 40Ar-39Ar dating, that the breakup event occurred 
at 4706 Myr. Information put forth by [14] allows for 
a relatively fast delivery of fragments from the L-
chondrite breakup event via the 5:2 resonance with 
Jupiter [15] that could be as short as 100,000 years. 
This corresponds nicely with the revised geologic time 
scale [16] that dates the period of the L chondrite me-

teorite shower documented in the Swedish quarries at 
467.31.6 Myr.   

     Based on dynamical models, [15] have recently 
proposed that the Gefion family of asteroids may be 
the source of the L-chondrite meteorites.  The present 
study is using near-infrared spectral data gathered us-
ing the Spex instrument [17] on the NASA Infrared 
Telescope Facility at Mauna Kea Observatory to de-
termine the mineralogy of members of the Gefion fam-
ily.  The CCD spectra of 132 members of the Gefion 
family taken from the SMASS database are S-type 
asteroids, compatible with, but not diagnostic of, the 
L-chondrites. This work, which is part of an ongoing 
larger study, will provide quantitative mineralogical 
characterization of two core Gefion family members, 
testing both the hypothesis that this family is a possible 
source of the L-chondrite meteorites, and whether the 
Gefion family is a true genetic family.  

     Preliminary data gathered on Gefion family 
member (2905) Plaskett places the range of the aster-
oid’s measured band centers overlapping the L chon-
drite zone on the Band I versus Band II plot, as seen in 
figure 1.  

 
Figure 1. The spectral range of (2905) Plaskett  
                appears to overlap the L chondrite zone.   
 
However, on the Band I versus Band Area Ratio chart 
(figure 2), (2905) Plaskett plots outside the entire ordi-
nary chondrite zone. 
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Figure 2. Gefion member (2905) Plaskett plots outside  
                the ordinary chondrite zone (boot-shaped  
                area in center). 
 
This data precludes this asteroid from supporting the 
theory that the Gefion family is indeed the source of 
the L-chondrites. However, this study is in its infancy 
and (2905) Plaskett may prove to be an interloper 
within the Gefion family. More spectra are needed to 
validate this conclusion.  
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