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Volcanic Rocks

Manganese Ores

12A 13 14 41 49 54 1 12B 27A 28 30B 32

Major Elements (%)
0.65

Sio2 6393  68.2 75.9 51 69.1 413 39.23 113 0.33 0.53 36.23
AI203 9.82 13.95 10.5 17.95 14.35 8.43 7.94 0.15 <0.01 <0.01 0.03 0o
Fe203 221 2.63 2.18 10.1 247 3.25 1.52 0.11 0.05 0.19 19.6 o
Ca0 0.33 0.34 0.49 8.79 1.01 1.87 2.56 20.09 0.48 0.48 0.88 0%
MgO 0.07 0.05 0.06 3.77 0.06 0.05 0.04 0.16 <0.01 <0.01 0.04 oo
Na20 0.59 0.64 0.56 2.97 3.06 2.34 0.97 <0.01 0.03 <0.01 <0.01 0ot
K20 7.34 11.15 7.81 1.45 7.37 3.66 51 0.3 0.18 0.16 0.01 028
Cr203 0.02 0.02 0.02 0.01 <0.01 0.02 <0.01 <0.01 <0.01 <0.01 <0.01 oot
TiOo2 0.32 0.46 0.34 1.14 0.46 0.26 0.26 <0.01 <0.01 <0.01 <0.01 0o
MnO 11.13  0.04 0.47 0.17 0.05 30.34 33.6 53.54 83.8 82.8 28.11 072
P205 0.11 0.09 0.05 0.27 0.06 0.06 0.06 <0.01 0.09 0.037 0.02 oot
SrO 0.05 0.01 0.02 0.07 0.01 0.23 0.12 1.24 0.49 0.49 0.3 o9
BaO 1.07 0.17 0.37 0.04 0.12 2.87 0.6 7.15 3.28 3.38 9 oo
LOI 2.70 0.49 1.37 2.05 1.07 45 7.66 15.9 10.9 11.66 55 .
Total 99.69  98.2 100 99.8 99.2 99.2 99.67 99.81 99.67 99.8 99.75 9980
Trace Elements (ppm)
Ag <1 <1 <1 <1 <1 <1 <1 2 <1 <1 <1 <1
Ba 9460 1500 3280 326 1085 >10000 4910 >10000 >10000  >10000  >10000  >10000
Co 33 0.8 14 29.7 14 74 3.7 24.9 12.5 11.8 6.4 21.3
Cr 160 130 170 50 <1 100 10 10 10 10 20 60
Cs 2.08 1.96 247 2.27 1.06 0.9 1.29 0.31 0.03 0.14 0.6 0.21
Cu 802 24 40 55 9 2680 1620 441 1630 3210 552 1210
Ga 15.9 15.2 115 22 16.5 26.4 233 28 42.8 405 20.9 40.9
Hf 5.7 8.5 6.6 2.6 8.6 52 4.3 0.3 <0.2 0.2 <0.2 0.2
Mo 34 7 7 2 3 31 12 327 118 108 65 137
Nb 12.4 19.7 13.8 6.6 19.1 9.5 45 0.2 <0.2 <0.2 <0.2 <0.2
Ni 10 5 5 10 <5 6 7 6 <5 <5 7 9
Pb 879 41 36 <5 5 >10000 5080 3020 >10000  >10000 120 1160
Rb 245 390 251 37.2 226 86.6 161 59 2.8 3.1 11 4.6
Sn 1 3 2 1 2 2 2 <1 <1 <1 <1 <1
Sr 388 73.1 152 607 1135 1685 904 8540 3150 3220 2140 6720
Ta 0.9 1.3 0.9 0.4 15 0.5 0.1 <0.1 <0.1 <0.1 <0.1 <0.1
Th 1055 154 11.6 2.88 15.75 8.43 7.81 0.32 0.05 0.23 <0.05 <0.05
TI 4.6 21 1 0.6 21 18.9 20.2 69.2 31.0 254 11 93.9

5.66 4.36 3.14 0.8 3.04 7.24 10.15 12.9 17.20 20.1 1.27 29.7
\% 128 24 19 298 21 381 237 838 238 891 6 596

12 8 9 3 72 15 1 1 1 1 75 1
Y 27 34.1 27.1 21.8 314 35 26.3 53 10.8 21.5 9.5 19.5
zn 366 28 49 111 37 271 1060 1540 1710 2780 55 2230
Zr 214 316 240 86 324 194 139 10 3 9 8 8
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Vs sl
Volcanic Rocks Manganese Ores

12A 13 14 41 49 54 11 12B 27A 28 30B 32
Rare Earth Elements (ppm)
Ce 55.1 62.5 54.2 31.9 63.8 78.5 47.9 9.6 60.3 1335 19.1 33
Dy 4.82 6.35 49 4.27 5.49 6.42 4.04 0.71 2.35 3.95 131 3.53
Er 2.95 4.08 3.09 244 3.67 3.19 2.37 0.31 111 1.69 0.91 1.29
Eu 1.20 1.30 1.10 1.50 1.30 2.32 11 0.54 1.07 1.63 0.44 1.63
Gd 5.51 6.43 5.24 4.67 5.58 9.69 5.14 1.82 1.79 741 1.79 8.51
Ho 1.01 13 1.03 0.89 1.21 1.24 0.81 0.13 0.41 0.64 0.31 0.56
La 40.6 31 26.3 153 32.1 75 453 32.7 112.5 163.5 12.9 96.5
Lu 0.44 0.63 0.48 0.34 0.63 04 0.34 0.04 0.13 0.15 0.17 0.1
Nd 274 29.4 229 185 27.4 49.3 21.7 12.3 37.2 57.8 6.6 58.3
Pr 7.18 747 6.07 4.26 7.31 12.8 747 342 12.20 17.35 1.85 15.3
Sm 53 6.34 4.86 4.47 5.57 9.32 4.85 1.66 4.88 6.77 151 9.1
Th 0.86 1.03 0.83 0.75 0.9 131 0.73 0.18 0.49 0.82 0.25 0.98
Tm 0.47 0.59 0.46 0.36 0.57 0.44 0.35 0.05 0.13 0.17 0.15 0.27
Yb 3.08 4.2 3.15 2.25 3.96 2.66 2.33 0.26 0.79 1.0 0.84 0.69
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the lithologic units, alteration, geophysical and geochemical results, tectonics, and copper mineralization. As a accurate decision can have a
considerable effect on exploration plans, so in this research efforts have been made to make use of new combination methods including index
overlay method, fuzzy logic method, and the analytical hierarchy process. These three methods support and complement each other and have
revealed highly potential copper and gold mineralization areas. Among these methods, Analytical hierarchy process is the best method for
combining the exploration data in this area. The investigations (for instance field evidences of outcrops, mineralization and also sampling of
7 trenches) carried out in the study area confirm this matter. Based on achieved results, geological perspective in central of studied area is

appropriate for continuing mining exploration, especially for subsurface exploration in future.

Key words: Porphyry, Dali, Index overlay Method, Fuzzy logic method, Analytical hierarchy process.
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The Pabdeh-Asmari Boundary Facies in Kuh e-Asmari Section :Evidence
for Unconformable Ruplian-Chattian Boundary in Iran
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Abstract

The uppermost layers of the Pabdeh Formation in Kuh e-Asmari section consist of microbial (tufa and stromatolite) facies interpreted to have
been deposited in a lacustrine environment. These deposits are unconformably overlain by basal anhydrite and transitional zone of the Asmari
and Pabdeh Formations. The transitional zone is correlated with the lower Asmari (with a basal unconformity or correlative conformity) in the
Gachsaran No. 31 and Aghajari No. 61 wells and in Kuh e-Mish, Shahzadeh Abdullah, Tang-Sorgh and Rag-Sefid surface sections. Therefore
the basal anhydrite and transitional zone should be considered as a part of the Asmari Formation. The drastic facies change near the Pabdeh and

Asmari contact is due to thrust-loading, relative sea-level changes and climatic variations close to Ruplian-Chattian boundary.

Keywords: Pabdeh Formation, Asmari Formation, Kuh e-Asmari, Ruplian, Chattian
For Persian Version see pages 59 to 66
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Study of Mineralogy and Geochemistry of Manganese Ore and Host Rocks
of the Robat Karim Manganese Deposit, Southwest Tehran
S. J. Moghaddasi'” & Y. Negahban'
'Department of Geology, Payame Noor University, Tehran, Iran.
Received: 2010 January 16 Accepted: 2010 October 05

Abstract

Robat Karim manganese deposit is located in 7 km northwest of Robat Karim (southwest of Teharan), within northeastern margin of Orumiyeh-
Dokhtar volcanic belt. Based on regional geology, the studied area is situated in the northern Saveh Eocene volcanic assemblage, composed of
rhyolite, trachyte, andesite and basalt. Manganese mineralization is occurred as veins, in faults, joints and fractures that crosscut the volcanic
rocks. According to mineralogical studies, the manganese ore of the studied area is composed of pyrolusite, psilomelane, ramsdelite and
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hollandite, as well as calcite and quartz. Intergrowths of manganese oxides and quartz (or calcite) associated with various open space filling
textures support the epithermal origin of the ore forming fluids in this area. Geochemistry of major and trace elements in Robat Karim
manganese ores, similarity of their chondrite normalized REE pattern with volcanic host rocks and other hydrothermal manganese deposits of
the world, as well as negative Ce anomaly indicate a probable epithermal origin of the deposit. Ore forming fluids could be originated from
meteoric and/or magmatic waters circulating through Eocene volcanic rocks, dissolve manganese and other metals and deposit them in fault
planes and major fractures. High pressure of the ore forming fluid has caused the formation of brecciated trachyte.

Keywords: Mineralogy, Geochemistry, Rare earth elements, Manganese, Robat Karim.
For Persian Version see pages 67 to 76
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Fracture System of Kopet-Dagh Fold Belt, NE Bojnurd
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Abstract

The Northern Khorasan is one of important active tectonics area. The main faults are strike slip (dextral and sinistral) and minor faults are
thrust faults. Many of thrust faults are older than strike- slip faults and some of them are younger and are active now. It is because of bending of
strike-slip faults that converts, them into thrust faults. We recognized active faults based on their characteristics. In this area we have two series
of tensile joints and two series of shear joints. Principal stresses have the fallowing attitudes: (6;=N9°E.,5%)-(6, =S1°W,86%)_(5,=N81°IV,1°)

Strikeslip faults can be sympathetic. For example the 1997 Bojnurd earthquake on the Yekke-shakh fault affects Baba -aman and Gharlegh faults.

Keywords: Strike-Slip Fault ,Thrust Fault, Bojnurd, Sympathetic Faults, Active Fault, Joint, Fault Zone.
For Persian Version see pages 77 to 86
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Structural Mechanisms of the Quaternary Basalts in Bijar Area,
West of Iran
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Received: 2010 May 29 Accepted: 2010 October 09
Abstract

In Sanandaj- Sirjan zone a vast outcrops of volcanic rocks, which founded as high terraces, are covered the Pre-Quaternany rocks. The
volcanic rocks are appeared in different shapes and morphological features. Based on the Zagros geodynamical evolution, mentioned rocks
assumed to be Post — Collissional, that are formed in an extentional system with a NW-SE trend. Three studied complexes in this paper
are Ahmad abad, Tahmures and Nadri. The structural investigation of three the sites are complementary data to the geochemical analysis. In
this regards, structural investigation done in those 3 mentioned sites. Studied faults shows different trends and age. Mechanism of faults are
normal, and their age are either Post- basalt or syn-basalt, that is, Contemprancous with the last deposition of late-Miocene marls. The age

of the oldest faults is late- Miocene, before basalt intrusion.

Keywords: Contamination, Assimilation, Gneiss, Alkali Basalt, Volcanic, Quaternary
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