Northwest Africa (NWA) 15468: A New Kind of Ordinary Chondrite with a Shocking History
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Below: Chlorapatite (orange) cuts
across an olivine grain (green). Many
grains or veins are roughly aligned in
two approximately perpendicular
directions. While veins often border
clasts or chondrules, they also
frequently cut across grains or
chondrules.

Right: EDS + BSE map showing 6 readily
discernable partial chondrules.

* Olivine = brighter green

* Lo-Ca pyroxene = duller green/brown
* High-Ca pyroxene = salmon/red

* Feldspathic glass or grains = purple

* Troilite =yellow

* Metal =white

Below right: EDS + BSE map of area with less
discernable chondrules. Colors same as
above with

* Orange = chlorapatite

* Pink=chromite

Below: Feldspathic material is mainly glass, AT S ——
both chondrule mesostasis and matrix, B 4 QE T R i ] OSEI A
although some crystalline feldspar is present.
Feldspathic material is highly variable in
composition indicating little annealing or
metamorphism following formation.

Aggregate composed of metal
(white), troilite (yellow), chromite
(pink), enclosing olivine (green) and
high-Ca pyroxene (salmon) from an
adjacent poorly defined chondrule.

feldspar + glass Or
compositions

Metal, chromite, troilite vein cutting
across olivine and low-Ca pyroxene
(khaki) inside a chondrule.

Feldspathic-chromite assemblage
or FCA (aka chromite-plagioclase

assemblage [5]). Numerous FCAs

occur in this meteorite.

EBSD data suggests that the meteorite was strongly shocked, with olivine GOS .., (grain-scale-average misorientations with an area equivalent to a circular grain
> 50 um diameter) = 4.14+1.96, which indicates a weighted shock stage (WSS) ~ 4 [3, 4], comparable to a conventional shock stage of S4 [6]. EBSD data provides
evidence for shock at high temperatures, with model deformation temperature (T .:,,,,) = 998%+88 °C [3].
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