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Introduction: We identified a new intergrowth composed of
lamellar low-Ni sulfide and FeO-rich silica glass in the matrices
and rims of type I chondrules of several unequilibrated ordinary
chondrites (UOCs, Semarkona, MET 00526 and QUE 97008) [1].
In this study, we describe the texture and mineralogy of this in-
tergrowth using transmission electron microscopy (TEM). The
goal is to investigate the formation of these materials and to de-
termine the processes that form them. We focus on the effects of
the earliest stages of metamorphism and aqueous alteration on
these materials.

Results and discussion: Scanning electron microscope stud-
ies show that the new lamellar morphology of sulfides occurs
either in the matrices of UOCs or in the rims of type I chondrules.
Typically these type I chondrules contain microchondrules in
their rims [2]. The lamellar morphology occurs in discrete objects
that range in size from ~4 pm to 100 pm. The sulfide lamellae,
ranging from a few nanometers up to 1 um in size, occur inter-
grown with a lower Z phase. One intergrowth from Semarkona
was analyzed by TEM and was found to consist of pyrrhotite in-
tergrown with a porous FeO-rich silica glass (49.7 wt% SiOy;
36.1 wt% FeO). The glass contains elevated concentrations of
volatile elements (up to 6.9 wt% SO; and 6.1 wt% Na,0), as well
as significant concentrations of MgO (4.5 wt%) AL,Os (1.8 wt%),
K,0 (0.4 wt%) and CaO (0.5 wt%); avg. of N=15).

The glassy material in the lamellar intergrowth has the same
porous texture and chemical composition as the glass in porous
microchondrules [2], suggesting that there may be a genetic link
between them. We suggest that this lamellar texture could be
secondary and formed during short episodes of acid weathering
on the parent body [3], due to release of HCl derived from
HCI1-3H,0 during the melting of accreted water ice. The lamellar
texture could be formed by alteration of a sulfide (or metal)
where the alteration is controlled crystallographically. We know
that the matrix of Semarkona have been extensively altered [4-5],
so this texture could be secondary in origin. The lamellar sulfides
are embedded in a material, which may not be glass, but a low
temperature, hydrated gel-like phase. This Si-rich hydrous gel
probably formed as a result of enhanced mobility of silica in low
pH solutions.

If this texture is made by alteration processes and the glassy
material is a hydrated gel-like phase, this indicates that the
chemical composition of porous microchondrules was modified
by secondary processes. Furthermore, Dobrica and Brearley
(2014) showed that some of the porous microchondrules have
compositions similar to that of fine-grained matrix in Semarkona
and MET 00526 [2] suggesting extensive aqueous alteration
processes in the parent-body/-ies of UOCs.
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