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Sample B-3-8 B-3-10 B-4-5 B-4-6 B-5-3 B-5-4 B-6-2 B-6-4
La 2 2 2 2 2 2 2 2
Ce 8 10 10 9 8 11 13
Pr <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05
Nd <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5
Sm 1.9 2.6 2.4 2.0 2.7 3.0 25 0.6
Eu 1.77 2.12 1.97 181 2.35 2.57 2.80 0.95
Gd 1.27 1.26 1.27 1.26 1.23 1.23 1.29 1.35
Th <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1
Dy <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1
Ho n.d. n.d. n.d. n.d. n.d. n.d. n.d. n.d.
Er <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1

™m <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1

Yb <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05

Lu <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1
>REE 14.94 15.98 17.64 17.07 17.28 14.80 19.59 17.90
Cel/La 4 4 5 5 4.5 4 55 6.5

Sample F-3-1 F-3-2 F-3-3 F-3-4 F-3-5 F-3-6 F-4-1
La <5 <5 <5 <5 <5 <5 <5
Ce 6.34 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5
Pr <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 0.05
Nd <0.5 <0.5 <0.5 <0.5 <0.5 0.57 <0.5
Sm <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 0.08
Eu <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5
Gd 0.11 <0.1 <0.1 0.14 <0.1 <0.1 0.19
Th <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1
Dy 0.07 <0.05 <0.05 0.16 0.07 0.06 0.13
Ho <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1
Er <0.1 0.14 0.14 <0.1 0.18 0.4 <0.1

Tm <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1
Yb <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1
Lu <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1
Ca 48.00 51.10 50.00 49.60 48.40 50.00 49.20

>REE 6.52 0.14 0.14 0.30 0.25 1.03 0.45

Th/Ca 1.56x1077 1.46x1077 1.50x1077 1.51x1077 1.55x1077 1.50x1077 1.52x1077

Thb/La 0.02 0.02 0.02 0.02 0.02 0.02 0.02
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United States—Economic and environmental
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Abstract

This study investigates the geochemistry of rare earth elements (REE) in barite and fluorite minerals to
determine the origin of the Ardakan barite deposit. Barite mineralization occurred in the form of veins
in dolomites and limestones of the middle triassic Shotori Formation in the northeast of Ardakan city
in Yazd province. barite is accompanied by the subordinate minerals fluorite, quartz, sphalerite,
malachite, chrysocolla as well as iron and manganese oxides and hydroxides. the nature of the
mineralization and the relationships between ore and host rock indicate that the barite mineralization is
epigenetic. Chemical analysis of the barite and fluorite samples shows very low levels of ZREE in these
minerals (ranging from 14.80 to 19.59 ppm and 0.14 to 6.52 ppm, respectively). low ¥REE and Ce/La
ratios in barite samples confirm a hydrothermal (terrestrial) origin of the barite. the low IREE
concentration and the Th/Ca vs. Th/La diagram confirm a hydrothermal origin of the fluorite from the
Ardakan deposit. as a result, the geochemical REE data in barite and fluorite minerals indicate a
hydrothermal origin of the Ardakan barite deposit.
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