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Il SH . adlias 5,50 hlin sl digmi ilegi gl 5 S5 5 (om0 i <) = ¥ Jpur
courb Il sbbe T = e asie <L CH — e il sl GHT,8 — 3323 oy j500 GH4,3 — ol ap

SHS 1SH4 SH4 GH4 GH3 GH1 GH8 CH6 CH2 T3 T6

SiO(2) 55.78 48.23 49.6 46.28 49.11 44 4144 587 54.27 48.53 45.76
Al(2)0(3) 1123 14.1 13.34 10.57 1359 95 9.576 16.115 1224 116 11.69
FT 13.63 14.8 15.08 15.01 12.71 1545 156 5.627 15.76 14.18 12.11
Fe(2)O(3) 6.048 355 375 5.098 4.42 4337 4468 341 32 333 312
FeO 7578 11.25 11.35 9.91 829 11.11 11.13 221 12.56 10.83 8.99
cao 511 527 511 1125 997 10.05 9.8 521 3.06 1547 19.79
Na(2)0 592 3.395 343 3437 457 2118 243 383 4.15 212 2.03
K(2) O 029 0.51 0499 154 057 1226 129 011 04 0095 0.13
MgO 3.16 11.17 1052 8.18 6.33 14.64 16.56 83 048 6.12 6.75
MnO 0.11 2.056 021 0.16 0.096 0.207 0.23 0.14 0.07 0.176 0.22
TiO(2) 4198 2.056 1.96 325 262 2516 264 177 1.437 1567 1.38
P(2)0(5) 0.576 0.248 0.257 0.318 0.424 0.289 0.42 0.205 0.129 0.137 0.13
L.O. 785 1552 13.79 12.78 13.62 1861 19.67 17.55 11.92 1582 17.58
S 10 13 15 10 24 543 554 15 16 77 179
Cl 94 29 57 3077 2876 1034 775 119 113 54 207
Y 339 229 230 285 259 223 214 253 225 208 183
Cr 64 343 344 303 76 615 688 522 463 269 413
Co 27 52 54 41 39 66 71 129 56 42 53
Ni 25 144 138 111 60 389 419 211 266 82 187
Cu 30 42 32 57 43 85 81 31 38 119 103
Zn 83 95 94 87 54 109 121 88 98 87 85
Rb 7 11 11 36 8 19 23 6 15 5 7
Sr 1029 1176 1168 1191 1165 972 1045 885 1224 946 1091
Y 40 21 20 29 26 23 22 18 18 18 17
Nb 30 14 14 20 20 17 19 10 10 10 9
Ba 750 394 381 700 490 416 496 217 332 225 214
W 2

Hf 12 15 14 17 15 15 16 13 16 8 10
Ga 27 26 26 30 29 24 35 20 26 22 24
Pb 10 4 2 7 6 1 6 5 7 1 2
Ce 23 19 21 14 13 6 19 12 12 10 15
La 20 16 15 10 16 10 9 10 10 5 12
Th 1 3 3 3 5 6 8 4 5 4 4
U 1 2 1 1 1 2 1 1 4 3 9
Zr 305 177 173 260 239 194 208 85 145 104 110
AN% 6.014 43.07 4021 312 29.35 50.08 73 43.06 27.9 54.92 83.76
Q 10.75 0 0 0 0 0 0 1347 176 1.077 0
or 181 3.05 305 95 35 75 7.9 067 26 058 079
ab 53 29.12 30.04 20.48 37.32 1327 4.4 33.46 394 185 4.47
an 3.39 22.03 202 929 1551 1332 119 2531 1525 22.54 23.06
ne 0 0 0 542 1608 291 923 0 0 0 7.15
di 1127 228 345 369 259 29.01 28.38 0 0.739 4546 51.83
hy 3.1 187 29.45 0 0 0 0 21.34 19.15 3.85 0
ol 0 15.05 4.14 3.9 367 2219 256 0 0 0 0
mt 0 523 519 722 622 6.06 625 0 48 46 43
il 57 39 38 64 52 49 52 031 31 31 27
ti 35 1 037 045 105 07 105 038 032 025 1.3

ap 141 058 062 077 102 069 1.01 049 033 033 0.31
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Abstract

In the base of Shemshak Formation in easthern Alborz zone , basic igneous rocks have
been reported as lavas However precise investigations of geological outcrops in
Shahmirzad , Cheshmehali , Tazareh and Gheshlagh regions in around of Shahrood ,
Damghan and Semnan show that these rocks in Shahmirzad and Cheshmehali regions
are lavas and in Tazareh and Gheshlagh regions are in the form of intrusive bodies (sill
and dike) . These rocks in Shahmirzad and Cheshmehali regions are alkali olivine
basalts and have been strongly altrated . Hence, lateritic and bouksitic layers in
Shahmirzad region resulting from altration of lavas are abundant . Alkali olivine basalts
have been formed of plagioclase , olivine and pyroxene phenocrysts in microcrystal
matrix and show intersertal and intergranular textures . Present pyroxenes are of the
orthopyroxene type . Igneous rocks in Tazareh region are called diabase . These rocks
are almost holocryistaline and show ophitice and poickilitic textures .Also phenocrysts
are of plagioclase and pyroxene type . In Gheshlagh outcrup , this complex is a
differentiated large sill with 200 meter thikness . Its differentiated spectrum changes ,
from bottem to top , from olivine gabrro to monzonite . These rocks have
hypidiomorphic granular and poickilitic textures . Plagioclase and amphibole are the
most abundent minerals . Apatite in this rocks is present as inclusions in plagioclases .
Amphiboles exist as both primary with uhedral crystals and rombohedral cleavage and
scondery . Olivine gabrros contain some olivines . Olivines doesn’t exist in dioritic and
monzonitic compositions . Samples of Shahmirzad ,Cheshmehali and Tazareh regions
have no petrographic variation , therefore various diagrams of this regions do not show
special trend in contrast to Gheshlagh region , where petrographic variaties are abundant
and differential trend can be seen . variation in main elements oxides of gheshlagh
samples show that crystallization of some minerals such as olivine and pyroxene result
in a decrease of FeO , MnO , MgO and increase of Si0O, , Al,O3 , Na;O in remaining
melt . Increasing trend of Na,O , Al,O3; , SiO; and decreasing trend of MnO , MgO
which are accompanied by a differentiation index increase is a natural phenomenon. Cr,
Ni and Co are compatible elements and their concentration decrease with increase in
differentiation index . Study of spider diagram normalized to conderite show that
samples have been enriched in LILE , LREE , HFSE and depleted in K and Ce . This
depletion is becouse of their mobility in the course of altration . Samples in magmatic
series identification diagrams lie in alkaline and subalkaline positions .Due to the
intensity of altration and alkalines mobility , these rocks tend to change to ward
subalkaline . All samples in tectonic diagrams lie in intraplate region . Petrographical
and geochemical studies show that these rocks were alkaline in nature and were formed
in continental intraplate setting . This tectonic setting corespondes quite well to the
tensional environment of Shemshak Formation . These rocks have been formed by low
degree melting of subcontinental lithospheric mantle .






