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Lodiges 95l )55 (il B S 5 g bl @V LT o

Faefdess gbaises Slzazsl sleaise (a
Wit Gh. al Gh. a2 Gh. bl Gh. b2 Gh a3 Gh. b3 Gh. a4 Gh. a5 Gh. b4
Si0, 45.21 48.22 41.57 42.83 | 4770 40.65 40.33 46.99 39.89
TiO, 2.783 2.956 2.999 3.032 | 1.061 2.734 1.703 2437 2544
ALO; 10.85 7.87 10.01 10.14 | 14.66 9.28 10.24 11.29 11.58
Fe,0, 13.28 532 9.08 9.06 8.95 15.05 10.40 4.40 123
MnO 0.074 0.264 0.164 0.165 | 0.119 0.152 0.344 0.135 0.058
Mgo 4.46 3.36 491 491 4.37 334 7.86 5.28 6.48
Ca0 5.67 11.15 9.87 9.89 7.97 11.08 9.57 9.81 5.21
N2,0 4.41 2.29 2.43 2.44 2.89 5.41 1.83 2.19 238
K,0 0.99 0.77 1.85 1.87 147 0.21 231 1.01 2.33
P05 0.926 1.720 1.807 1.827 | 0.195 0.457 0.919 0.581 1.498
L.O. I | 1112 15.67 14.77 1329 | 10.22 11.09 13.95 15.49 15.67
Total 99.77 99.35 99451 | 99.45 | 89.60 99.45 97.456 99.613 | 99.94
S 19 621 16 10 18 15 16 875 0
Cl 523 637 202 181 440 224 334 799 153
\4 204 168 202 207 158 189 257 275 200
Cr 26 21 17 11 58 93 92 77 7
Co 20 105 25 28 31 43 52 109 44
Ni 12 5 6 6 39 59 43 31 2
Cu 17 17 12 8 29 130 147 123 5
Zn 62 56 589 589 93 61 1394 39 91
Rb 21 6 34 35 35 10 28 6 22
Sr 940 940 1076 1073 | 1348 840 1152 987 153
Y 52 48 47 46 15 27 25 23 19
Nb 40 28 40 40 12 28 16 22 12
Ba 497 814 1735 1763 378 435 1003 624 435
Hf 10 14 12 10 13 9 16 15 15
Ga 26 25 24 18 20 24 36 24 20
Pb 10 1 10 8 9 4 189 1 2
Ce 30 37 46 35 10 2 24 16 20
La 26 27 25 30 10 10 16 12 10
Th 5 5 4 2 4 3 3 2
U 1 1 1 1 9 1 1 2
Zr 319 194 283 282 170 242 192 150 112
Q 1.23 2.61 1.29 242 3.98 0 0 10.51 0
Or 6.60 5.44 12.92 1284 | 973 1.40 15.98 7.10 16.35
Ab 42.04 23.12 24.25 23.93 | 27.33 29.06 15.03 2 23.87
An 7.75 10.64 12.89 1297 | 25.34 0.47 15.06 21.36 16.62
Ne 0 0 0 0 0 12.29 1.66 0 226
Di 14.28 21.67 25.76 2511 | 14.13 31.717 26.95 25.25 291
Hy 9.82 0 5.61 5.82 9.33 0 0 4.01 16.71
ol 0 0 0 0 0 0 1139 0 5.68
Mt 10 1.72 5.90 5.61 6.38 9.38 7.54 1.89 8.25
Iim 5.96 6.71 6.73 6.69 226 5.88 3.78 5.50 0
Hem 0.9 1.48 0 0 0 0 0 0.89 5.72
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ol yolie (55, p Sbromal Jlosl 5l bdigas guile)si (bl S oS 5 g (oliosday 125 0 V.Y Jioo

Wit Gh. al Gh. a2 Gh. bl Gh. b2 Gh a3 Gh. b3 Gh. a4 Gh. a5 Gh. b4
SiO, 50.99 57.495 49.084 49.707 | 53.364 46.007 47.166 55.858 47.335
TiO, 3.139 3.522 3.541 3.518 1.187 3.094 1.991 2.896 3.018
ALO; 12.238 9.377 11.819 11.768 16.4 10.502 11.975 13.42 13.741
Fe, 0, 6.899 2.66 4.07 3.87 4.4 6.47 5.2 2.19 5.692
FeO 8.08 3.67 6.64 6.62 5.6 10.559 6.93 3.03 8.9
MnO 0.083 0.0314 0.193 0.191 0.133 0.172 0.402 0.16 0.068
Mgo 5.03 4.003 5.797 5.698 4.888 3.779 9.192 6.276 7.689
CaO 6.395 13.286 11.654 11.478 8.916 12.539 11.192 11.661 6.182
Na,O 4.97 2.728 2.869 2.831 3.233 6.122 2.14 2.603 2.824
K,O 1.116 0.917 2.184 2.17 1.644 0.237 2.701 1.2 2.764
P,04 1.044 2.0465 2.133 2.120 0.218 0.517 1.074 0.690 1.777
L.O. I 11.12 15.67 14.77 13.29 10.22 11.09 13.95 15.49 15.67
S 19 621 16 10 18 15 16 875 0
Cl 523 637 202 181 440 224 334 799 153
v 204 168 202 207 158 189 257 275 200
Cr 26 21 17 11 58 93 92 77 7
Co 20 105 25 28 31 43 52 109 44
Ni 12 5 6 6 39 59 43 31 2
Cu 17 17 12 8 29 130 147 123 5
Zn 62 56 589 589 93 61 1394 39 91
Rb 21 6 34 35 35 10 28 6 22
Sr 940 940 1076 1073 1348 840 1152 987 153
Y 52 48 47 46 15 27 25 23 19
Nb 40 28 40 40 12 28 16 22 12
Ba 497 814 1735 1763 378 435 1003 624 435
Hf 10 14 12 10 13 9 16 15 15
Ga 26 25 24 18 20 24 36 24 20
Pb 10 1 10 8 9 4 189 1 2
Ce 30 37 46 35 10 22 24 16 20
La 26 27 25 30 10 10 16 12 10
Th 5 5 4 2 4 3 3 2 3
U 1 1 1 1 9 1 1 2 2
Zr 319 194 283 282 170 242 192 150 112
Q 1.23 2.61 1.29 2.42 3.98 0 0 10.51 0
Or 6.60 5.44 12.92 12.84 9.73 1.40 15.98 7.10 16.35
Ab 42.04 23.12 24.25 23.93 27.33 29.06 15.03 22 23.87
An 7.75 10.64 12.89 12.97 25.34 0.47 15.06 21.36 16.62
Ne 0 0 0 0 0 12.29 1.66 0 2.26
Di 14.28 21.67 25.76 25.11 14.13 37.77 26.95 25.25 2.91
Hy 9.82 0 5.61 5.82 9.33 0 0 4.01 16.71
Ot 0 0 0 0 0 0 11.39 0 5.68
Mt 10 1.72 5.90 5.61 6.38 9.38 7.54 1.89 8.25
IIm 5.96 6.71 6.73 6.69 2.26 5.88 3.78 5.50 0
Hem 0.9 1.48 0 0 0 0 0 0.89 5.72
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Wt% S-Ta-B | S-Ta-17 | S-Ta-2 | S-Ta-8 { S-Ta-13 | S-TA-10|S-TA-14 | S-TA-16
SiO, 42.06 52.91 50.16 47.75 49.9 53.02 51.2 50.39
TiO, 2.297 2.479 1.99 2.727 3.504 2.538 2.763 2.458
AlLO; 14.99 17.64 12.93 17.66 17.7 17.37 15.82 16.27
Fe,0; 15.13 10.98 12.65 15.03 15.25 11.19 12.23 12.05
MnO 0.056 0.158 0.14 0.097 0.153 0.079 0.121 0.202
Mgo 6.69 5.81 7.5 6.38 5.74 4.6 4.27 5.38
CaO 11.08 3.77 10.46 4.41 3.93 3.22 4.4 5.47
Na,O 1.499 2.549 1.135 1.147 3.518 2.48 3.71 2.74
K,O 1.48 1.3 1.59 3.71 1.22 2.64 0.94 0.9
\4 38 197 284 282 246 291 332 230
Cr 50 67 610 80 61 44 23 19
Ni 14 19 153 51 39 41 29 28
Cu 10 16 132 12 16 2 2 1
Zn 127 283 292 234 261 203 214 275
Rb 38 27 37 57 26 41 20 17
Sr 157 186 4135 109 186 105 178 148
Ba 127 193 212 421 200 306 181 131
Hf 8 9 8 14 20

Ga 12 11 10 23 14

Ce 34 26 30 28 19 45 16 34
La 28 39 42 29 36

Th

U 5 9 8 2 7 1 1 2
Zr 509 315 187 255 245 197 194 252
Wt% S-TA-18 | S-TA-25 TA-F F8 F12 G9 Gl11

Si0, 59.49 55.27 52.37 52.9 61.19 53.67 53.57

TiO, 2.805 3.063 2.681 2.753 2.553 3.229 2.223

Al,O3 16.81 14.89 17.11 17.01 13.8 15.14 15.01

Fe,0, 11.62 11.89 13.68 12.72 8.82 10.66 13.76

MnO 0.04 0.123 0.08 0.021 0.01 0.263 0.223

Mgo 1.43 1.79 4.03 3.21 1.64 6.32 6.43

Ca0O 1.89 5.72 4.08 1.33 1.38 2.36 2.82

Na,O 3.08 2.85 3.53 3.4 4.59 2.95 2.81

K,O 2.32 1.41 1.86 1.04 0.19 0.17 0.48

\4 292 265 328 278 226 310 233

Cr 3 1 28 1 4 17 68

Ni 1 2 29 35 1 18 37

Cu 1 1 2 1 3 4 3

Zn 75 110 132 36 29 205 230

Rb 39 27 29 21 10 9 13

Sr 98 145 113 280 304 107 153

Ba 298 254 226 159 169 189 361

Hf

Ga

Ce 74 164 76 28 17 23 55

La

Th

U 5 1 3 5 4 5 2

Zr 236 272 194 303 340 417 214
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Wt% 71 72 Bal Ba2
SiO, 42.56 43.82 56.23 52.59
TiO, 2.82 3.47 2.85 2.87
ALO; 16.37 15.42 16.48 4.81
Fe,0; 14.31 14.05 11.58 13.01
MnO 0.14 0.9 0.15 0.21
MgO 4.56 3.91 3.6 4.26
CaO 5.99 327 2.64 7.04
Na,O 1.98 2.79 3.85 3.75
K,O 1.77 0.64 2.62 1.6
v 278 279 163 173
Cr 99 90 48 163
Ni 0 0 85 90
Cu 0 0 0.03 490
Zn 145 142 146 407
Rb 64 38 75 28
Sr 995 61 250 273
Ba 0.15 440 481 402
Hf 4.84 7.19 5.47 7.95
Ga 8 10 0 0
Ce 34.63 56.91 1.7 104.7
La 18.38 30.01 28.84 51.51
Th 1.92 2.97 3.15 6.25
U 1 0.8 1.08 4.76
Zr 200 215 131 93
Sm 5.5 6.43 7.16 0.51
Tb 1.12 1.86 0.97 1.31
Dy 5.13 5.86 4.31 6.19
Ho 0.85 1.1 1.29 1.41
Yb 2.22 2.44 1.91 3.16
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Abstract

The study area is located in 35km Damghan-Semnan road adjacent to Ghoosheh
village. In the structural and geological classification zones; this area is located in
central Iran zone. In this research, the magmatic rocks of this area have been studies
in detailed due to the absence of petrological studies on them. The magmatic rocks
can be classified in to volcanic and hypabbysal associations. The volcanics are
exposed in Bozkooh and composed of vesicular basaltic to andesitic lavas. Their
vesiculs filled by calcite, zeolie and calcedony. These rocks have intersertal and
glomeroporphyric textures composed of plageoclase, pyroxenes and olivines in an
aphanitic matrix. The olivines formed euhedral and anhedral partially iddingsitized
crystals. In some cases the olivines have been filled by calcite pesodomorphs.
Plagioclase exists as phenocrysts and microlites and usually converted to prehnite.
Pyroxenes surrounded by plagioclase lates and as a result of uralitizations converted
to hornblende, actinolite and opaque minerals. Fe-Ti oxides(Hematite, Ghotite and
Ilmenite) , apatite and esphene exist as accessory minerals. Hypabysal associations as
dykes and small intrusions intruded in middle Cambrian sandstones and dolomites
have been named Vatans dolomites. These rocks have intergranular textures and
named microdiorite. Plagioclase, pyroxenes and rarely green homblende are the main
minerals in these rocks. Unhedral plagioclase crystals are the main phenocrysts and
usually have been undergone saussuritization process. Pyroxenes are found as
subhedral to unhedral crystals and usually uralitizaited. ~Amphiboles
pesodomorphosed by esphene and calcite. Fe-Ti oxides(Hematite, Ilmenite and
Gotite) exists as accessory minerals. Chemical composition variation diagrams of
these rocks(Harker and differentiation index) don’t show significant changes due to
their limited compositional ranges. Spider diagrams normalized to chonderite for all
of rocks show enrichments more than 10 times and for Ba, K more than 100 times
than the chondritic values. High enrichment values of LILE and other incompatible
elements can be resulted from the nature of metasomatized continental
sublithospheric mantle, low-grade partial melting of mantle(Alkaline character of the
parental magma) and contamination of magma with continental crust.

Related depletion of samples from Ce, Rb mostly related to alternated nature of the
rocks. Geochemical investigations, discrimination diagrams of magmatic suites,
comparable and tectonic settings indicate alkaline characters, within -plate setting
and low grade partial melting of sub continental lithospheric mantle source for these
rocks. These rocks are comparable with continental within-plate alkaline basalts of
middle and lower Paleozoic of central Iran(Abyaneh, Soh, Zefreh,Dalmeh and
Bagherabad) and the other within-plate alkaline basalts of the other parts of the world
(Fairbanks of Alaska, Caltasi of Turkey, Antarctica of American and Sikhote Alin of
Rossia and Colombia River).

Keywords: Petrology, Geochemistry, Volcanic rocks, Paleozoic,Ghoosheh.
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