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Sample B 3 5 6 8 9 4 4'
SiO; 59.55 56.75 53.3 54.02 4825 53.16 54.06 53.14
Al,03 16.69 18.06 11.15 18.11 17.86 16.28 18.52 18.52
Fe;0s 5.95 4.99 10.1 5.42 9.36 8.91 6.39 6.34
Cao 6.11 9.23 7.41 7.16 10.71  7.32 6.34 6.34
Na;O 3.31 3.14 2.23 2.54 2.12 2.59 2.71 3.1
[¢10) 1.26 1.03 3.13 1.19 0.77 2.59 1.39 1.52
MgO 2.78 1.82 5.32 1.85 5.56 2.59 3.15 3.02
TiO; 0.635 0.925 1.05 0945 0932 0.872 0.778 0.779
MnO 0.112 0.063 0.1 0.048 0.143 0.189 0.049 0.063
P,0s 0.241 0.313 0.51 0.459 0.222 0.224 0.406 0.411
SO; 0.02 0.128 - 0.087 0.019 0.042 0.021 0.032
L.1.O 3.18 3.66 5 8.31 3.82 5.08 5.93 6.5
14 1
12 ¢
trachyte
i (g < 20%)
— 10 45:'0 trachydacite
R (g > 20%)
S 81 foidite tephrite rhyolite
~ (ol < 10%)
q basanite
\/ [ague B {al> 1004\
X o (&= V%) 57,0
+ 59 B
Q 41
0] andesite dacite
pr
% 1 picro-
basalt basalt basaltic
andesite
37 41 45 49 53 57 61 65 69 73 77
SiO, (wt.%)
ultrabasic ’ basic l intermediate acid
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Abstract

In Iran, silica gemstone mineralization has been occurred in different places
with suitable geological environments. In this research, possibility to detect
silica mineralization at depth has been carried out by Ground-penetrating radar
(GPR) and Resistivity geophysical methods at the Toroud silica mining area,
located in 120 km southwest of Shahrood City. The GPR and resistivity data
have been acquired along 10 and 2 survey lines, respectively. Mineralogical
and petrological studies has been done by polarized microscope, X-ray
fluorescence (XRF), Atomic Absorption (AA) and Raman spectroscopy.
Based on the geological studies, andesite, andesite-basalt and basalt are the
main rocks exposed in the study area. The silica mineralization has been
occurred as coarse grain quartz including purple, gray amethyst and rock
crystal; also light and dark agate and chalcedony as fine grain quartz. The
silica mineralization has filled the fractures inside andesite and andesite-
basalt rocks as geode or vein/veinlet structures. The GPR results have
revealed that where underline layers are nearly homogeneous, the reflected
waves show parallel patterns but at heterogeneous layers they show abundant
variations. Based on the resistivity results, the probable silica mineralization
has been detected in some places. To verify the revealed resistivity
anomalies, drilling in one of the probable places of resistivity anomalies was
carried out and the top of silica mineralization at the depth of 30 cm was
observed.

Keywords: Toroud, Silica, Amethyst, Geophysics, Ground-penetrating radar,
Resistivity
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