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Geochemical and mineralogical characteristics of ion-adsorption type REE mineraliza-
tion: A case of Phuket, Thailand
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Origin of lithium in Uyuni salt flat, Bolivia: constraints from Li isotope ratio
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Rettig et al., 1980, Chem. Geol. 30, 57-79.

Alonso and Risacher, 1996, Revista Geol. Chile 23, 113-122.
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Relationship between granitic magmatism and formation of hydrothermal ore deposits

An example from Naegi granitic body
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Late Cretaceous to Paleogene granitoids located in the Inner zone of Southwest Japan are classified into three belts: t
Sanin-Shirakawa belt, the Sanyo-Naegi belt and the Ryoke belt (Ishihara, 1971). W-Sn-Cu mineralizations are characteristicall
associated with the granitoids of the Sanyo-Naegi belt. Although numerous geochemical studies have been made for the h
drothermal ore deposits accompanied with these granitoids, the entire process from the granitic magma crystallization to th
formation of hydrothermal ore deposits is still in debates.

The Naegi granitic body in the eastern part of the Sanyo-Naegi belt and related ore mineralizations have been investigated |
this study to clarify detailed chemical characteristics of ore forming fluids for a future discussion of the process.

The Naegi granite intrudes into the felsic ignimbrites called the Nohi rhyorite. A high Rb/Sr ratio and an REE pattern with a
distinct negative Eu anomaly were reported from the granite (Ishihara et al., 2001), implying its origin as a highly fractionated
magma. The granitic body is associated with numerous hydrothermal ore deposits, from center of the body to the surrounding:
(1) U-Th-REE-bearing pegmatites, (2) W-Sn-Bi-Be deposits, (3) W-As-Bi deposits, and (4) Cu-Pb-Zn-As deposits. Composi-
tions and the physicochemical conditions of ore fluids have been estimated from detailed petrographic studies, EPMA analyse
of minerals and LA-ICP-MS microanalyses of fluid inclusions for 14 elements (Na, K, Mn, Fe, Cu, Zn, Rb, Mo, Sn, Sb, Cs, W,
Pb and Bi). Temporal relations of fluid inclusions trapped in quartz and topaz crystals were investigated by microscopic observa
tions. Characteristics of the deposits are as follows:

(1) U-Th-REE-bearing granitic pegmatites are consisted of quartz, feldspar, biotite, muscovite and trace amounts of REE min
erals. Fluid inclusions show homogenization temperatures of 200-470C with salinities ranging 1-7wt%. Base metal (Cu, Pb, Zn
concentrations in fluid inclusions are 2-3 times higher than those of W, Sn and Bi concentration, while Sb concentrations are
relatively stable.

(2) W-Sn-Bi-Be deposits are of wolframite-cassiterite-native bismuth-topaz-beryl-quartz veins in the granite and the ign-
imbrites. Fluid inclusions show homogenization temperatures of 250-430C with salinities ranging 1-33wt%. Base metal con-
centrations are higher than those of W, Sn and Bi.

(3)W-As-Bi deposits are of wolframite-loellingite-arsenopyrite-native bismuth-quartz veins in the ignimbrites with silicifica-
tion. Fluid inclusions show homogenization temperatures of 185-360C with salinities ranging 1-7wt%. Base metal concentration:
are higher than those of W, Sn and Bi.

(4)Cu-Pb-Zn-As deposits are of sulfide (Cu-Fe-As-Zn-S) -chlorite-quartz veins in the ignimbrites. Fluid inclusions show ho-
mogenization temperatures of 150-360C with salinities ranging 1-6wt%. Almost all the metal concentrations, especially Cu, Pb
Zn, Fe, W and Mo, of fluid inclusions in (4) are 2-3 times higher than those of the other deposits.

Although the above physicochemical characteristics of the ore forming fluids have been clarified in the present study, muct
detailed examinations are required to investigate the entire process of ore formations and geneses and evolutions of the fluids.
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Precipitation condition of antimony-rich and gold bearing hydrothermal minerals associ-

ated with shallow-water hydrotherm
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Bazman epithermal gold-silver mineralization, Sistan and Baluchestan province, Iran
Bazman epithermal gold-silver mineralization, Sistan and Baluchestan province, Iran
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The study area is located 160 km northwest of Iranshar in Sistan and Baluchestan province, southeast of Iran. The area
geologically located in the SE-trending part of the Central Iran magmatic arc zone known as Sahand-Bazman magmatic zont
This zone extends to Turkey to the northwest and to Pakistan to the southeast. The Arabian Plate was subducted and collid
beneath Eurasian plate to form a few arc-trench systems in Turkey, Iran and west of Pakistan from Cretaceous to recent day
Among them is the active Makran subduction zone formed by the convergence of the Arabian plate and Lut block in Iran and
Helmand block in Afghanistan. The Neogene volcanoes of Bazman, Taftan in Iran and Sultan in Pakistan have spatial link with
this subduction zone. Epithermal mineralization occurs in Sahand?Bazman magmatic zone of Iran as a result of the Neoger
volcanism and related processes. The study area is located in the northeastern slopes of Quaternary Mount Bazman. Geology
the mineralized area consists of andesite, andesitic basalt, basalt, olivine basalt, and pyroclastic rocks that had all been erupit
from the Mount Bazman. Preliminary studies revealed considerable potential of gold and silver mineralization in the area. Min-
eralization occurs in a vast area and ore grade is high (up to 16 ppm Au and 120 ppm Ag). The mineralization mainly occurs ir
and around a few veins. The mineralized veins strike N 25 to 35 E and vary from 50 cm to 2 m in width and from 500 m to over
1000 m in strike length. The veins are generally crustiform banded to brecciated with colloform to cockade banding. Pure white
and milky quartz and chalcedony occur in central part of the veins (along axial line of the veins). The volcanic rocks close to
the milky pure quartz and chalcedony veins (seems as halo) are brecciated and strongly silicified and contains abundant pyrit
Phyllic, argillic and propylitic alteration occur peripheral to the veins. Mineralization is associated with the pyrite-rich brec-
ciated parts around the axial line of the veins. Other sulfides are chalcopyrite, covellite, silver-rich covellite, galena, sphalerite
tetrahedrite and an unknown Ag-rich phase. Quartz is main gangue mineral and occurs as large euhedral to microcrystallin
grains. Chalcedony occurs with quartz periodically in crustiform banded veins. Other gangue minerals are adularia, calcite an
phyllosilicates. The brecciation is first stage followed by silica precipitates as cockade structure. Finally crustiform quartz and
chalcedony were formed along central part of the veins. Pyrite is the most common sulfide. It occurs in every rock samples
Chalcopyrite and Ag-minerals occur as late veinlets. Gold (less than 1 micron up to 2-3 microns) occurs in the hydrothermal
breccias of final phase. This paper will discuss many data that obtained by polarization microscope, XRD, XRF and EPMA.
Keywords: Bazman deposit, epithermal gold-silver mineralization, Neogene volcanism, hydrothermal breccias, XRD, XRF and
EPMA



Japan Geoscience Union Meeting 2011 d
(May 22-27 2011 at Makubhari, Chiba, Japan) J

©2011. Japan Geoscience Union. All Rights Reserved. apan
JGet_)science
e
SRDO043-06 0 0:201A 00:50 220 10:15-10:30

Hydrothermal alteration and minerlization in Abdar Caldera, Kerman province, Iran
Hydrothermal alteration and minerlization in Abdar Caldera, Kerman province, Iran
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The Abdar Caldera is located in 35 km northeast of Shaher-e-Babak, southeast of Iran. This area is geologically a part o
northwest of the Dehaj-Sardueih Belt (a part of Uromieh-Dokhtar magmatic arc) that consists of a thick sequence of Eocene vol
canic, pyroclastic and volcanoclastic rocks and Oligo-Miocene intrusions. Post-collisional processes also produced adakitic an
alkaline rocks in this zone during the Plio-Pleistocene and Plio-Quaternary. Local geology consists of Eocene fine-grained tuffs
andesitic tuff, andesite, andesitic basalt, trachyandesite and basalt, and Oligo-Miocene, diorite and granodiorite. The above roc
are mainly porphyry in texture and contain plagioclase, K-feldspar, quartz, biotite and hornblende and minor titanite, magnetite
apatite and zircon. The volcanic and pyroclastic rocks were cut by numerous quartz veins in the area. Every vein surrounded L
an intense alteration halo. The quartz veins show banding and comb structures in their central part where contains large (up to
cm) pyramidal quartz. The quartz crystals decrease in size outward. Phyllic and propylitic alterations occur at the periphery o
the veins. Although hydrothermal alterations occur around the veins in a vast area but the veins are weakly mineralized. Mos
of the assemblages and fluid inclusions can be assigned to epithermal alteration and mineralization. Mineralization occurs &
sulfides and oxides. The sulfides are pyrite, galena, sphalerite, chalcopyrite, stibnite, tetrahedrite, tennantite, arsenopyrite al
covellite. The oxides are hematite, magnetite, pyrolusite and iron hydroxides. The gangue minerals are mainly quartz, barite
calcite and phyllosillicates. In this paper we document and interpret petrography and geochemistry of volcanic rocks using mi-
croscopic and XRF data. Alteration mineralogy checked by XRD. Sulfide and oxide minerals were analyzed by EPMA and the
mineral chemistry will be discussed in this paper.

Keywords: Abdar Caldera, Oligo-Miocene intrusions, porphyry copper, hydrothermal alteration, Iran
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