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Introduction: A group called as Martian meteorites is composed of shergottites, nakhlites, chassignites, and or-
thopyroxenite, and they are thought to be derived from Mars. Among the Martian meteorites nakhlites and chassig-
nites show similar cosmic-ray exposure (CRE) ages of 11-12 Ma, although petrologic characteristics are very differ-
ent between them. Both nakhlites and chassignites indicate similar cooling rates, and would have cooled in identical
scale of igneous bodies [e.g., 1, 2]. However, relationship between nakhlites and chassignites are still unclear, alt-
hough they might have ejected at the same time, i.e., by accidentally coincidental impact events occurred at different
places on Mars or by a single impact which excavated both nakhlites and chassignites resided in relatively small
area. Here we propose that the chassignites show genetically close relationship with nakhlites, i.e., both groups
could be located within a relatively narrow area from where a single impact could have launched those meteorites,
based on noble gas data obtained in our laboratory. If chassignites were really ejected with nakhlites by a single
impact, both types of meteorites will provide us with geological/petrological profile in the area where both pyrox-
ene-rich lava (nakhlites) and dunite-rich rocks (chassignites) are located close to Martian surface.

Samples: Meteorites measured Chassigrites Nakdites
Chassiny NWA 2737 NWA 8694 Nakhla# MIL 03346* MIL 090030# MIL 090032#  MIL 090136%
for nObIe gases’ measured masses' 49 1mg 88H 1093 mg65H  31.47 mg 95H 126 4 mg 85H 875 mg 158H 43.7mg9SH 443mg9SH 450 mg 9SH
and gas extraction methods (SH- 2219mg 135H 5.4 mg T™M 13.6mgT™M 352mgTM 475mg 16SH 5.18mg 17SH  5.16 mg 17SH
. - - 210.7 mg 165H
Stelese heatl ngl T M_tOtaI meltl ng 279 mg T™M * Reported in Nagao and Park (2008) [10]
at 1800°C) are summarized. 26.3 mg TM # Partly reported in Nagao et al. (2016) [11]

Results and discussion: 1) Average CRE ages based on cosmogenic *He, ?Ne and **Ar for nakhlites and
chassignites calculated following the methods by [3, 4] are 11.5 £ 0.7 and 12.3 + 3.6 Ma, respectively. The older age
range with larger uncertainties for chassignites is mainly due to higher and lower ages yielded from *He and *Ar,
respectively. It was already reported that *He yields consistently higher ages for Chassigny [5]. Both ages, however,
overlap within experimental uncertainties, and also with most of ages reported [e.g., 5, 6, 7, 8].

2) In plot of **Xe/***Xe versus 3*Kr/™*2Xe (see figure) Martian meteorites are shown to contain several noble gas
components of different origins, i.e., Martian interior (Chassigny), Martian atmosphere (Impact glasses in sher-
gottites), elementally fractionated Martian atmosphere (aqueous al- 26 _
tered minerals such as iddingsite), and elementally fractionated Earth Mprionatm . Mars atm.
atmospheric contamination. Our data for NWA 2737 plot along a
mixing line between Martian interior and atmosphere, suggesting a
presence of shock-implanted Martian atmosphere, consistent with the
heavily shocked feature of this meteorite. The third chassignite NWA
8694 shows important trend suggesting a presence of both Chassigny-
like and MIL-nakhlite-like noble gases. The characteristic trend for
MIL is different from those for other nakhlites [9, 10, 11]. The simi- Al Earth atm.
lar trends observed for NWA 8694 and MIL nakhlites suggest that '“"‘e”‘:m °
both rocks were affected by aqueous alteration under condition of ~ °8% T A
extremely fractionated Martian atmospheric noble gases. saKr/132xe

The identical CRE ages and characteristic noble gas compositions
observed for both MIL nakhlites and NWA 8694 chassignite strongly support that both nakhlites and chassignites
are launch-paired Martian meteorites.
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