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Introduction: Reflectance spectra of meteorites are
the best spectral analogs for asteroids. However, many
of the “rarer” meteorite types are not well represented
in spectral databases. To remedy this situation, we are
obtaining reflectance spectra of a number of “rarer” me-
teorite types. This project supports a broader study us-
ing machine learning to build an asteroid taxonomy us-
ing meteorite spectra for training [1-3]. Linking aster-
oids to particular meteorite groups will allow the cos-
mochemical significance of the taxonomic distribution
of main belt asteroid classes [4] to be better understood.

For machine learning methods to “learn” to predict
meteorite classes, multiple meteorite spectra of every
meteorite class are necessary to train models. To in-
crease the number of meteorite spectra available for our
machine-learning project, we have acquired over 100
Antarctic meteorite chips from the Meteorite Working
Group (MWG). We here discuss spectral properties of
some of the “rarer” meteorites in our sample with the
least amount of terrestrial alteration.

Data: Chips of a few hundred milligrams were re-
quested. All the meteorite chips were lightly crushed by
hand and then sieved to particle sizes less than 125 pm
and sent to the Keck/NASA Reflectance Experiment
Laboratory (RELAB) at Brown University. Reflectance
spectra were measured from 0.32 to 2.55 pum at a sam-
pling interval of 0.01 um. The incidence angle was 30°
and the emission angle was 0°.

Discussion: A relatively large number of the meas-
ured enstatite-rich meteorites have reflectance spectra
that appear mostly unweathered (Figure 1). All of the
spectra appear relatively “flat” and “featureless” due to
their virtually FeO-free silicates. Some spin-forbidden
bands in the visible are present in some of the spectra.
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Figure 1. Visible and near-infrared reflectance spectra
of the enstatite-rich meteorites.

A relatively large number of carbonaceous chon-
drites of petrologic types 3 to 6 also appears relatively
unweathered (Figure 2). All of the meteorites have ab-
sorption features of varying strength due to olivine. A
few of the meteorites have weak pyroxene features cen-
tered at ~1.9-2.0 um.
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Figure 2. Visible and near-infrared reflectance spectra

of the carbonaceous chondrites of petrologic types 3

through 6.

Conclusions: We are in the process of acquiring
more meteorite spectra for a machine-learning project to
mineralogically classify asteroids. The spectra pre-
sented here show the range of spectral properties of en-
statite-rich meteorites and carbonaceous chondrites of
petrologic types 3 to 6.

Acknowledgments: THB and MDD would like to
thank the Remote, In Situ, and Synchrotron Studies for
Science and Exploration 2 (RISE2) Solar System Ex-
ploration Research Virtual Institute (SSERVI) for sup-
port. This research utilizes spectra acquired at the
NASA RELAB facility at Brown University. We also
thank the Meteorite Working Group for allocating the
samples.

References: [1] Wallace S. M. et al. (2019) LPS 50,
Abstract #1097. [2] Wallace S. M. et al. (2020) LPS 50,
Abstract #1036. [3] Dyar M. D. et al. (2020) LPS 50,
Abstract #1037. [4] DeMeo F. E. and Carry B. (2013)
Icarus, 226, 723-741.



