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ABSTRACT

A hydrothermal quartz vein with REE-U-Au mineralization in the Zimna Voda (Gemeric Unit,
Western Carpathians, Slovakia) is associated with contact metamorphism between Permian granites
and host phyllites and metaquartzites. It contains unique REE minerals of the monazite and xenotime
groups. Monazite-(Ce), monazite-(Nd), monazite-(Sm), and Gd-dominant monazite [“monazite-(Gd)”],
along with xenotime-(Y) to Gd-dominant xenotime [“xenotime-(Gd)”] and Gd-rich hingganite-(Y)
show heterogeneous compositions and reflect a strong fractionation trend toward the enrichment of
MREE (Sm to Dy), particularly Gd. Here, the gadolinium abundance reported in “monazite-(Gd)”
(£23.4 wt% Gd,0;) and Gd-rich xenotime-(Y) to “xenotime-(Gd)” (<28.7 wt% Gd,0;) and accom-
panied by Gd-rich hingganite-(Y) (<15.8 wt% Gd,0;), is among the highest Gd concentrations ever
reported in natural minerals. The Gd-richest compositions show the following formulas: (Gdy3;Smg 4
Ndo.15Ce0.10L20.0sDY0.03 Y 0.03---)0.9sPO4 [“monazite-(Gd)”], (Gdos6Y032Dyo0.13Sme.05Tbo.os.--)o.os
(P0.96AS0.04)1.0004 [“xenotime-(Gd)”] and (Y.71Gdo.43Dy0.23Smg2:TbgosEr0.04Ndo.06---Cag.06)1.96
(Oos7Fed3)1 00(Ber 52Bo.15)2.00(Si1.90A80.10)2.0005(OH; 7000 30)2.00 [hingganite-(Y)]. The MREE-rich mona-
zites, xenotimes, and hingganite-(Y) precipitated in response to the alteration of primary uraninite,
brannerite, and fluorapatite by low-temperature hydrothermal fluids of heterogeneous compositions
on a microscale. These are responsible for the strong enrichment of individual MREE, especially Gd
in the secondary minerals. This is accompanied by the advancing development of the W-type tetrad
effect on REE through monazite species. The substantial incorporation of Gd into both REE-selective
monazite and xenotime structures that are accompanied by LREE vs. HREE segregation indicates the
possibility of differently sized REE** miscibility in REEPO, solid solutions, as well as the stabilization
of the Gd-rich orthophosphate structure by substitution of the remaining A4-site cations with smaller
HREE+Y in the xenotime-type, and/ or larger LREE in the monazite-type structure.
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