Tracing meteorite terrestrial weathering effects on rare earth elements (REEs) distribution:
implications for meteorite weathering related to climate
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Following their fall to Earth, meteorites experience weathering. During this process, their mineralogy and chemical
composition can be deeply modified (e.g., Bland et al., 2006). In this study, we focus on REE modifications, owing to their
importance in studying meteorite petrogenesis and provenance. Our goal is to observe the effects of weathering on REE
composition of the most common meteorite types, the ordinary chondrites (OCs). Meteorites from Atacama (Chile) and Lut
(Iran) deserts were selected. Microscopic observations to study the alteration mineralogy were conducted. Then, the REE
concentrations and Nd isotope compositions of the samples were measured using ICP-MS and MC-ICP-MS.

Our data show the modification of REE distribution during weathering (Pourkhorsandi et al., 2017). LREE/HREE ratio is
typically higher than one and most of the desert meteorites show elevated > REE contents with respect to fresh OCs. Despite
being heavily weathered at the microscopic scale, meteorites from Lut have less modified REE compositions than those of the
moderately weathered meteorites from Atacama. Higher REE modification in the Atacama OCs than those from the Lut desert
is interpreted as due to the longer interaction of Atacama meteorites with the terrestrial environment in a drier climate.
Hydrated secondary mineralogy actually prevents the progression of alteration inwards because of the higher volume of
secondary minerals, hence acting as a barrier. An important outcome of this study is that even “freshlooking” meteorites can
have a chemically altered character (Pourkhorsandi et al., 2017). In addition to hot desert meteorites, we will present data on
REE contents of Antarctic OCs. We will also discuss the implications of terrestrial weathering on the Nd isotope systematics in
those samples. These samples are being used in cosmochemical studies and a special care should be taken into account while
working with them.
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