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[ Tashk Formation

Cretaceous Cenozoic

[ Limestone, sandstone and shale Quaternary playa-type deposits, sand dunes

Jurassic [ Shale, sandstone, alluvial and fluvial gravel deposits

[ Shale, sandstone and limestone [// Chapedoni Complex (Anatectic granodiorite, migmatite and gneiss)
Triassic Inrtusive rocks

[ Shale, dolomite and sandstone Diabasic to dioritic dykes

Ordovician-permian Gabbro-diorite

[ Limestone and sandstone [E7 Quartz porphyry, leucogranite

Cambrian [E2 Granit to granodiorite

[ Sarkuh Complex (Porphyroblastic mica schists, marble interlayers) Symbols

=S Mila Formation (Limestone, dolomite, siltstone and sandstonc)

Zaigun and Lalun Formations (Shale and sandstonc) Gazestan deposit
[ Dolomite to dolomitic limestone (Upper CVSU) —— Fault

I Rhyodacite and andesite flows and tuffs, dolomitic limestone with gypseferous horizons (CVSU") B Town

Late Neoproterozoic * Village

I Rahmat abad Series (Dolomite, shale with intermediate to basic volcanic and intrusive rocks) " Road

. sandstone, slate,
Bohch shurow Complex (Schist, granitic gneiss and amphybolite with dolomitic marble interlayers)

(CVSU: Cambrian Volcano-Sedimentary Unit)
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Ap 1 Ap IV Ap 11T Apl Ap 111
Type 111
Na,0 029 | 0.02 1.1 1.84 | 031 | 0.04 0.41 033 | 002 | 002 [ 071 | 026 | 0.01 0.3 0.6 046 | 0.28
KZO 0.03 <0.01 0.02 <0.01 | <0.01 | <0.01 0.01 <0.01 | <0.01 0.01 0.01 <0.01 | <0.01 | <0.01 0.01 <0.01 0.01
MgO 0.07 | <0.01 | <0.01 | 0.01 | 0.02 | <0.01 0.01 0.03 | <0.01 | 0.01 | 0.03 | <0.01 | <0.01 | 028 | <0.01 [ 0.13 | 047
Ca0O 54.9 55.55 | 5526 | 53.93 | 53.57 | 56.65 54.63 53.63 54.3 5496 | 51.03 | 53.14 | 55.18 532 53.35 53.8 53.54
P,0, 4153 | 41.83 | 4095 | 4173 | 41.76 | 40.94 | 4149 | 41.84 | 4238 | 42.03 | 42.76 | 4239 | 4226 | 43.54 | 4224 | 42.79 | 42.75
MnO 0.03 0.02 0.01 0.03 0.03 0.01 0.02 0.01 0.03 0.01 0.02 0.02 0.01 0.02 0.01 0.02 0.02
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total 98.03 | 97.86 | 97.89 98.4 96.47 | 98.25 96.85 96.66 | 97.04 | 97.46 | 95.54 96.6 97.66 98 97.02 | 98.01 | 97.97
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Abstract

The Gazestan magnetite-apatite deposit in the Bafq mining district, Central Iran, is hosted in the upper Proterozoic-lower Cambrian
volcanic-sedimentary sequence, known as Rizu series, and shallow felsic-intermediate intrusions. Magnetite, commonly associated with apatite,
occurred in several discordant to semi-concordant massive ore bodies of variable sizes, as well as in veins, breccia bodies, and disseminations
in altered host rocks. In backscattered electron (BSE) images, the apatite displays irregular light and dark zones with variable compositions.
The dark zones contain inclusions of monazite and xenotime, and are distinguished by depletions in LREE+Y, Na and Cl, and enrichments in
Ca and P. Development of reaction rims around apatite crystals, the occurrence of monazite and xenotime as scattered fine grains as well as
filling microfractures in the dark zones, and the occurrence of the REE minerals at apatite-magnetite boundary provide evidence for alteration
of the original apatite crystals in Gazestan. There is evidence that the apatite crystals formed during original magnetite-apatite ore formation,
interacted and reequilibrated with fluids. During a coupled dissolution-reprecipitation process, the original apatite partially reacted with fluids
of external origin. This led to leaching/reprecipitation of certain components, in particular the REEs, and development of dark apatite zones
with fine, scattered monazite and xenotime grains, as well as the occurrence of fine REE mineral grains across microscopic fractures in apatite,

calcite and quartz.
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