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The Athabasca Basin (Canada) hosts numerous unconformity-
related U (URU) deposits located along structural corridors that
developed at intersections between basement-rooted reverse
faults and the basin-basement unconformity. LA-ICP-MS and
synchrotron-XRF (SXRF) analyses of fluid inclusions indicate
that ore fluid(s) in mineralized zones were significantly enriched
in U, REEs (La and Ce), Br, Fe, Sr, transition metals (Mn, Ni,
Cu, Zn) and Pb. However, it is not clear whether this U-rich fluid
circulated only in the mineralized zones or along entire corridors,
which is important in order to understand the key factors
controlling formation of URU deposits.

SXRF analysis indicates that primary fluid inclusions
entrapped in syn-ore quartz veins from the McArthur River
deposit and P2 fault zone (Fig. 1) contain high Br and similar
concentrations of U, Ca, Sr, REEs, base metals and Zr, regardless
of proximity to mineralized zones (Fig. 1). This finding is
consistent with the basin-scale circulation of U-bearing
diagenetic brines which were documented in quartz overgrowth
far from URU deposits in the Athabasca sandstone [1]. In
addition, the positive correlations between U, base metals (e.g.,
Cu in Figs. 1a and 1b), REEs and Zr, suggest a similar origin for
these elements along the entire corridor. These results suggest
that localization of ore zones in certain segments of the corridors
was independent of the geochemical composition of the ore-
forming fluid(s). We propose that other factors such as
permeability and flow rate of U-bearing and/or reducing fluids
played more important roles in localizing U mineralization.
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Fig. 1. Photomicrographs and SXRF elemental maps of fluid
inclusion-rich growth zones in drusy quartz veins proximal (a)
and distal (b) to the McArthur River URU deposit.




