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core Tim core rim | core Tim core rim core Tim core Tim

Si02 36.11 | 33.96 | 36.53 | 37.61 | 36.45 | 37.20 | 36.66 | 35.41 | 36.79 | 35.68 | 66.54 | 34.26 | 36.12 | 35.28 | 37.27
TiO2 0.65 | 0.18 | 0.94 | 0.41 | 036 | 0.18 | 0.39 | 0.88 | 0.62 026 | 093 | 1.13 1.12 0.32 0.31

AI203 31.21 | 30.99 | 30.55 | 31.70 | 32.18 | 34.35 | 34.13 | 30.33 | 32.48 | 31.62 | 22.25 | 27.12 | 29.98 | 30.94 | 34.36
Cr203 0.00 | 0.05 | 0.00 [ 0.04 | 0.00 | 0.00 | 0.02 [ 0.05 | 0.00 0.00 | 0.00 | 0.11 | 0.00 0.01 0.06
FeO 10.49 | 9.48 | 11.87 | 14.41 | 12.54 | 10.63 | 8.63 | 14.06 | 10.34 | 14.89 | 11.77 | 16.07 | 6.92 | 13.76 | 9.33
MgO 451 | 333 | 464 | 3.19 | 357 | 3.51 | 499 | 3.33 3.85 217 | 2.00 | 4.05 | 8.14 3.06 522
CaO 0.05 | 0.01 | 047 [ 0.07 | 0.02 | 0.05 | 0.14 | 0.14 | 0.13 0.15 | 0.63 | 039 | 0.87 0.11 0.08
MnO 0.07 | 0.00 | 0.01 0.00 | 0.04 | 0.00 | 0.00 | 0.00 [ 0.00 0.06 | 0.00 [ 0.01 | 0.04 0.00 0.00
Na20 2.08 | 1.37 | 2.06 | 223 | 2.13 | 1.74 | 2.23 | 2.39 1.93 1.86 | 1.40 | 245 | 220 2.34 1.88
K20 0.00 | 0.06 | 0.00 [ 0.00 [ 0.05 ] 0.02 | 0.00 [ 0.00 | 0.00 0.02 | 0.09 | 0.04 | 0.03 0.06 0.00

Structural formula based on 31 anions (O, OH)

T; Si 6.039 | 6.037 | 6.035 | 6.080 | 6.011 | 6.005 [ 5.918 [ 5.977 | 6.043 | 6.008 | 7.881 | 6.284 | 6.477 | 6.715 | 6.885

Al 0.000 | 0.000 [ 0.000 | 0.000 | 0.000 | 0.000 [ 0.082 | 0.023 | 0.000 | 0.000 | 0.000 | 0.000 [ 0.000 | 0.000 | 0.000

Z: Al 6.000 | 6.000 | 5.949 | 6.000 | 6.000 | 6.000 [ 6.000 | 6.000 | 6.000 | 6.000 | 3.106 | 5.863 | 6.000 | 6.000 | 6.000

Mg [ 0.000 | 0.000 | 0.051 [ 0.000 | 0.000 | 0.000 | 0.000 [ 0.000 | 0.000 | 0.000 | 0.353 | 0.137 | 0.000 | 0.000 | 0.000

Y: Al 0.152 ] 0.493 | 0.000 | 0.040 | 0.255 | 0.535 | 0.411 [ 0.010 | 0.288 | 0.276 | 0.000 | 0.000 | 0.336 | 0.940 | 1.481
Ti 0.082 | 0.024 | 0.117 | 0.050 | 0.045 | 0.022 [ 0.047 [ 0.112 | 0.077 | 0.033 | 0.083 [ 0.156 | 0.151 | 0.046 | 0.043

Cr 0.000 | 0.007 | 0.000 | 0.005 | 0.000 | 0.000 [ 0.003 [ 0.007 | 0.000 | 0.000 | 0.000 [ 0.016 | 0.000 | 0.002 | 0.009

Mg | 1.124 | 0.882 | 1.092 [ 0.769 | 0.878 | 0.845 | 1.201 | 0.838 | 0.943 | 0.545 | 0.000 | 0.970 | 2.176 | 0.868 | 1.437

Mn [ 0.010 | 0.000 | 0.001 [ 0.000 | 0.006 | 0.000 | 0.000 [ 0.000 | 0.000 | 0.009 | 0.000 | 0.002 | 0.006 | 0.000 | 0.000

Fe 1.467 | 1.409 | 1.640 | 1.948 | 1.730 | 1.435 | 1.165 | 1.985 | 1.420 | 2.097 | 1.166 | 2.465 | 1.038 | 2.190 | 1.441

X:  Ca |0.009 [0.002] 0.083 [ 0.012 | 0.004 | 0.009 | 0.024 | 0.025 | 0.023 | 0.027 | 0.080 | 0.077 | 0.167 | 0.022 | 0.016
Na | 0.674 | 0.472 | 0.660 | 0.699 | 0.681 | 0.545 | 0.698 | 0.782 | 0.615 | 0.607 | 0.322 | 0.871 | 0.765 | 0.863 | 0.673

K 0.000 | 0.014 | 0.000 | 0.000 | 0.011 | 0.004 [ 0.000 [ 0.000 | 0.000 | 0.004 | 0.014 | 0.009 | 0.007 | 0.015 | 0.000
Xvacancy | 0.317 | 0.486 | 0.257 | 0.289 | 0.304 | 0.442 | 0.278 | 0.193 | 0.362 | 0.362 | 0.584 | 0.043 | 0.061 | 0.100 | 0.311

Fett 0.566 | 0.615 | 0.600 | 0.716 | 0.663 | 0.629 [ 0.492 [ 0.703 | 0.600 | 0.793 | 0.768 | 0.718 | 0.323 | 0.716 | 0.500

Na/Na+Ca | 0.986 [ 0.995 | 0.888 | 0.983 | 0.994 | 0.983 | 0.966 | 0.969 | 0.963 | 0.957 | 0.800 | 0.919 | 0.821 | 0.975 | 0.976

Mg/Mg+Fe | 0.443 | 0.384 | 0.399 | 0.283 | 0.336 | 0.370 | 0.507 | 0.296 | 0.399 | 0.206 | 0.232 | 0.282 | 0.677 | 0.284 | 0.499
Al(tot) 6.152 | 6.493 | 5.949 | 6.040 | 6.255 | 6.535 | 6.493 | 6.033 | 6.288 | 6.276 | 3.106 | 5.863 | 6.336 | 6.940 | 7.481

Ca+Na 0.683 | 0.474 | 0.743 | 0.711 | 0.685 | 0.554 | 0.722 | 0.807 | 0.845 | 0.634 | 0.402 | 0.948 | 0.932 | 0.886 | 0.689
Fe+tMg+Mn | 2.601 | 2.291 | 3.543 | 2.717 | 2.614 | 2.280 | 2.366 | 2.823 | 2.363 | 2.651 | 1.166 | 3.437 | 3.220 | 3.058 | 2.878

z 6.261 | 6.525 | 6.105 | 6.107 | 6.315 | 6.564 | 6.556 | 6.820 | 6.390 | 6.620 | 3.216 | 6.070 | 6.537 | 7.001 | 7.539

X+Y 3.284 | 2.765 | 4.286 | 3.428 | 3.299 | 2.834 | 3.088 [ 3.630 | 3.208 | 3.285 | 1.568 | 4.385 | 4.152 | 3.944 | 3.567
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Geochemistry of Quartz- Tourmaline Vein in Bagho Granitoid
Body, Damghan, NE Iran
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Abstract

Bagho granitoid is located in the southeast of Damghan and has been cut by many quartz-tourmaline veins with about 1 mm to 30 cm thickness.
Based on petrography and electron microprobe analyses, these tourmalines show schorl— dravite— foitite composition with a tendency toward
schorl end member, and located in alkali and vacancy groups. Compared with the ideal composition of schorl— dravite, many of tourmaline samples
have high Al contents and alkali — site vacancies. The increase in octahedral aluminum reflects a combination of substitutions in tourmaline
involving deprotonation (O—OH exchange) and vacancies in the alkali-site and then they have magmatic origin. In contrast, the presence of
zoning, its occurrence as vein form, having high Mg compared with Fe in some samples and tendency away from alkali- deficient and proton—
deficient tourmaline vectors, show that these tourmalines have hydrothermal origin. Then, based on these results, it appears that tourmaline veins
form by interaction of boron-rich magmatic-hydrothermal fluids of granitic-dacitic provenance with various quartz-tourmaline and metapelitic-

metapsammitic host rocks.

Keywords: Tourmaline veins, Granitoid, Geochemistry, Bagho, and Southeast of Damghan.
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Geotourism in Zanjan Province
By: R. Khoshraftar*
*Zanjan University, Tehran, Iran
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Abstract

Zanjan province with 22164 square kilometer is situated in North West of Iran. From geological point of view is a part of Central Iran and in geomorphologic
classification it is identified as North West geomorphologic unit. Volcanic formations, intrusive granite rocks, major faults, Miocene evaporative basins and karst
topography resulted in a variety of geosites in this province. Mountains and interval plains are stretching from north west to south east direction and drained
by Ghezel Ozan, its tributaries, Abharrud and Khrarud Rivers. Ghezel Ozan pours into Caspian Sea and others goes to Hoz-e-Soultan Lake in Central Iran. The
highest point in province is 3332 m above sea level in Belghaise Mountain and the lowest (250 m) located near to Sefidrood reservoir. Karstic caves such as
Katalekhor, Zarin and Kharmanesar caves in south east and north east of the province, Chehr-Abad historical salt mine (where six salt men were discovered in
north west of the province), tens of fingers of god and butte in conglomerate formations in Mahneshan and Angoran districts, badlands in Tarom area and west of
zanjan city, tens of diapir domes in Ghezel Ozan watershed, mushrooms in granite rocks, and several hot springs are examples of this geosites. For inventory and
analyses of these geosites in field work, topographical and geological maps of different scales and Global Positioning System (GPS) were used. Some of these

geosites can have national and international importance. The Province is thus having very favorable conditions for geotourism development.
Key words: Geotourism, Zanjan province, Katalekhor cave, Salt men, Earth pillars.
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