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Introduction: The CV3 carbonaceous chondrites ic olivine phenocrysts, and subordinate amount ef F
are among the most investigated meteorite typehen t Ni nodules and mesostasis. At some olivine crystals
Earth [1]. The object of this study is the NWA 2086 contain small euhedral spinel inclusions.

CV3 type carbonaceous chondrite, which is related t b _—
3.3 petrologic types along with the Vigarano, o R Tota
Efremovka and Leoville [2].

Here, we present the petrographical and micro-
Raman analysis of chondrules and (Ca,Al)-inclusions
(CAI's) of the NWA 2086 CV3 carbonaceous chon-
drite, as well as the first evidence for attendamicéhe
dmisteinbergite (hexagonal Ca8I,0g) as refractory
mineral in a CV3 chondrite.

Methods: Petrography and the microscopic imag-
es of the sample have been carried out by using a
Olympus BX41 polarization microscope. ldentificatio
of distinct phases in chondrules and CAl's havenbee
made by using a THERMO Scientific DXR Raman
Microscope. The following settings were used during Figure 1. Plagioclase rich chondrule (PRC): a) PRC exhibits
the measurements: 532 nm laser line, 10 mwW laser9ranular texture ogt_er rim‘and a porphirit‘ic‘ tegtunner core; b)
power, 25m confocal aperture and 100X objective 26 ANoLc pagiocace cnat mither oreof PRCe
lens. The applied magnification leads to ~1 umaabti  forsteritic olivine.
resolution. The spectra were collected by a Peltier

cooled CCD. The gratings were 1800 line/mm resgitin ~__ Porphyriltic g)liv_ine IIDyr_ox??e chondrules (_FQP):
~2 cm' spectral resolution. The exposure time was 1 | '€ textural and mineralogical features are varylar

min at each spectrum in auto exposure working mode ©© PO types with some exceptions. Olivin phenos_ryst
with S/N:100 signal to noise ratio. and lath-shaped clinopyroxenes are the major niinera

Results: phases, with Fe-Ni nodules and higher amount of

Chondrules: Four characteristic chondrule types mesosta5|_s._ . . .
were distinguished in the sample. Barred Olivine chondrules (BO): This type is contai

Plagioclase rich chondrules (PRCs): The size of ing olivine Wi.th gllassy.mesostasis an.d Fe-Ni noslule
these chondrules can reach as high as 5 mm in thame (,C&'Al) ”Ch |_ncl u_scr)]ns _Th;ee dn‘felrent type of
hence, they represent the largest chondrule typleein CAl's can be distinguished in the sample.

sample. Many PRCs show double layered structure an _ SPinel rich type CAl's made by very small size
outer rim and an inner core (Fig. 1/a). The twotpar (few 10 um) grains. In this type anhedral spinel ag-

are separated by a thin opaque layer. The outer rim@lomerates are the major constituents. Tiny (39
shows porphyiritic equigranular texture and cossidt circular pgrovsklte inclusions can pe found in '
olivine and clinopyroxene phenocrysts. The inneeco part of this ggg_lomerat_es. Th? spinel agglomerates
exhibits lath-shaped anorthitic plagioclase, tabuea emt_)e_d_ded in fine gra_uned_ cI|r_10pyroxene ggsemblgge
lath-shaped clinopyroxene, olivine phenocrystserint exhibiting hedenbe.:rglte—dlopsme. composltlon. Mi-
sticial enstatite, mackinawite (Fe-Ni sulphide),-Ne Cropores are occuring frequently n _the cI_|nopy_|rm<e
nodules and crystalline mesostasis (Fig. 1/b). The as_sembla_ge._Subo_rdmately, forsterltlc_ grains “.‘”‘b'
mesostasis contains anhedral anorthitic plagiocdase micron size |Imen|te. are also oceurring in this eyp
clinopyroxene crystals. At some places the plagise! Sodalite and nepheline as secondary minerals ace al

and the clinopyroxene crystals form acicular ragial °CCuring rarely in the clinopyroxene assemblages.
intergrown texture. Type 2: CAl's are also containing fine mineral

Porphyritic Olivine chondrules (PO): Most of them grain_s howth_ar spi_nel is occurring much "?S.Ser aou
are rarely reach a few mm sizes in diameter. These!an in the spinel rich type. In these inclusiolisopy-

chondrules have been made by almost entirely fiste roxene assemblages are the main constituents. Andra
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dite garnet can be found as identical grains @ ¢en-
ter of diopside-hedenbergite aggregates. Perovakie
also occurring as small (3-pm) inclusions in diop-
side/augite assemblages. Forsterite grains withsitie
ic rim are also occurring subordinately.

The third type CAl's are made by large (>1,0)
anhedral to tabular shaped crystals and fine gidaine
crystal aggregates are occurring interstitially ago
larger crystals. The large grains are gehlenitestwh
contain small (~1@m) spinel and perovskite (4tBn)
grains and they are embedded poikilitic in geh&enit
The fine grained aggregates contain high temperatur
phases as well as anortite and diopside-hedenbergit
and low temperature secondary phase together with
grossular garnet.

Among the clinopyroxene-grossular and spinel-

gehlenite assemblage can be observed the dmistein

bergite by Raman spectroscopy which is a hexagonal
form of CaALSi,Og. (Fig. 2/a, b).

Discussion:

In the investigated sample the PRCs are the more
characteristic chondrules. They are show similan-mi
eralogical composition and textural features than c
be observed in reduced CV chondrites such as
Efremovka, Leoville or Vigarano [3]. In Efremovka
many PRCs are surrounded by porphyritic forsterite-
clinopyroxene rim as well as in the sample studiece
[3].

The melilite rich CAl-s are supposed to be inter-
mediate between type A and B inclusions based on
their petrographic features [4]. CAl's which comiag
spinel rich aggregates show similarities to spmet
fine grained inclusion type [4]. Spinel rich objectre
also occurring in other CV3 chondrites such asrille
de, Mokoia, or Kaba [5]. Nevertheless spinel rich
CAI's in the studied sample show wormy appearance.
Spheric type ones which are occur frequently in&ab
Allende and Mokoia [5] have not been observed in
NWA 2086 up to now.

The refractory mineral dmisteinbergite (hexagonal
CaAl,Si,Og) has not yet been detected in meteorite
before. This mineral along with its polytype svysito
vite (monoclinic CaAISi,Og) is only described from
the Earth or as a synthetic phase. They were fikshti
firstly from a southern Ural coal basin [6] andelat
from North Italian Alps [7]. In the nature, the dmi
teinbergite can be found in high temperature and hy
drothermal environment also [7]. In NWA 2086 the
high temperature origin are favourable due to the a

1152.pdf

servations and earlier works, it appears that tes-p
ence of this mineral could be an indicator of higim-
perature conditions and extremely rapid quenching.
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Dmisteinbergite from NWAJ;OBB CV3 chondrite
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Figure 2. a) anhedral dmisteinbergite among sp+gpxassemblage
abbreviations:  grs=grossular, cpx=clinopyroxene, I=ggnel,
gh=gehlenite, dm=dmisteinbergite; b) Raman speditthe crystal
from picture ‘a’, ep. refer to epoxy.
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