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Separation of the Mahabad young basalts, trachytes and
trachy- andesites, geochemical and tectono- magmatic setting
aspects: necessity of the Mahabad 1:100000 sheet reform

Monir Modjarrad * and Yousef Rahim Souri
Geology Department, Faculty of Sciences, Urmia University, Urmia, Iran

Abstract

In the Mahabad region accompaniment of trachytes and trachy- andesites with OIB- like
alkali- basalts are shown. Trachytes at the Soltan Mountain heights, trachy- andesites as
darker enclaves in it and alkali- basalts in the three sites, Khatton Bagh, Bardarashan
and Badam are outcropped. Alkali- basalts have shoshonitic, met- aluminous and OIB-
like characteristics with LREE/HREE enrichment and generate at deep garnet peridotitic
source. Trachytes and its intermediate trachy- andesite enclaves at the Sltan Mountain
with shoshonitic, per- aluminous affinity have high LREE/HREE ratios with HFSE and
Ti depletion and continental arc relevant signatures. The Soltan Mountain trachytes
have adakitic nature which accompany with the High niobium basaltic) HNB) affinity
of Badam, Barderashan and Khatoon Bagh basalts of Mahabad and their similarities to
Ghorveh HNB could clarify the relationship between adakites and basalts along the
Neo- Tethys post collisional activities. Computer modelling clarify the fractional
crystallization opportunity for the intermediate to acidic terms production from mantle
basaltic liquid. In addition, very high contents of incompatible elements in the most
evolved rocks suggest the occurrence of open- system magmatic processes. Continuous
fractional crystallization from a primitive basaltic source, similar to post- plateau coeval
basalts, towards acidic terms combined with small rates of assimilation) AFC) in a
shallow magmatic reservoir, is best explains for the young volcanic association in the
Mahabad. These phenomena occurred after Neo- Tethys closure at the Quaternary.
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a6.00.0. E45°54'18",N36°54'29" X X X X
q0.00.04 E45°55'6",N36°52"43" X X X

q6.00.0 E45°55'9", N36°52"'36" X X X

a6.000.0v6 E45°57'15",N36°52'21" X X X

q6.00.) - E45°57'48",N3651'19" X X X

q6.00.40 E45°57'36",N36°53'54" X X

q0.00.0v E45°39'31",N36°45'53" X

qs.00.0Y E45°39'35",N36°45'33" X X X

q0.00.y- E45°29'2",N36°46'50" X X X X

q0.00.va0 E45°28"44" N 36°46'49" X X

qs.00.0v E45°28'34",N36°46'38" X X X

15.00.0A E45°37'15",N36°41'30" X X

qo6.000v. E45°37'15",N36°41'30" X X X

qo0.00.6.y E45°37'8",N36°41'30" X X X X
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av.00.04 E36°43'44", N45°56'05" X X X X X X
av.00.0v E36°43'46", N45°56'02" X X X X X
av.000vy E36°43'42",N45°56'07" X X X X X X
av.00.0ve E36°43'45", N45°56'23 X X X X X X
av000vy E36°43'53", N45°56"'14" X X X X X
av.00.0sy E36°43'42", N45°56"'13" X X X X X

qv.oo.os E36°43'42", N45°56'03" X X X X X
avo0Ove E36°43'40",N45°56'01" X X X X X X X
av000vs E36°43'40", N45°56'00 " X X X X X X X
av000vA E36°43'38", N45°56'02" X X X X X X X
av.00.0vy E36°43'38", N45°56'04" X X X X X X
av.0o.avy E36°43'40",N45°56'00" X X X X X
av.000y- E36°43'41",N45°56'06 " X X X X X X
av.00.0va E36°43'38", N45°56"'14" X X X X X X X
av.00.0fA E36°43'30",N45°55'50" X X X X X X
av.00.0o- E36°43'31",N45°55'50" X X X X X X X
av00.0fs E36°43'41", N45°56'06 " X X X X X X X X
av.o0.0osy E36°43'38", N45°56'12 X X X X X
ar.00.0v E36°43'42" N45°56'06" X X X X X X X
av000vy E36°43'39", N45°56'06 " X X X X

av.00.0va E36°43'41", N45°56'06 " X X X X

av.00.0vs E36°43'54" N45°56'21" X X X X X
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Sample No. 4800 48004 A.00. 45.000v 48.00.0A 48.000Y- qa.00.8. 48.00.0Y 48.00.40 Detection Limit
SiO, 42 41.1 38.9 43.2 42.4 41.5 47.3 43.7 41

Al,O3 12.85 12.4 11.65 12.1 12.05 12.6 14.65 12.5 12.6

Fe,05 9.28 9.05 8.3 9.47 9.38 9.22 7.22 9.22 9.07

CaO 12.85 13.7 16.5 13.1 12.35 13 11.95 11.45 13.8

MgO 10.25 10.1 9.7 12.2 11.65 10.35 3.97 11.65 10.2

Na,O 3.58 3.2 3.78 3.37 2.67 3.61 3.83 2.57 4.39

KO 2.28 2.21 0.54 0.48 1.79 1.98 2.52 0.63 0.4

Cr;04 0.04 0.04 0.04 0.06 0.05 0.04 0.02 0.06 0.04

TiO, 1.63 1.51 1.41 1.57 1.54 1.57 1.13 1.45 1.56

MnO 0.14 0.14 0.13 0.14 0.14 0.14 0.11 0.14 0.15

P,0s 1.47 1.4 1.34 1.27 1.27 1.47 0.81 1.07 1.43

SrO 0.26 0.24 0.24 0.24 0.22 0.25 0.18 0.2 0.26

BaO 0.13 0.12 0.11 0.12 0.12 0.14 0.14 0.17 0.13

La 129 120 120.5 121 120.5 131 97 94.5 132 0.5
Ce 221 206 212 209 207 228 162.5 169 227 0.5
Pr 21.6 20.4 21 20.9 20.5 223 15.75 17 22.8 0.3
Nd 86.4 81.1 82.5 84 83 89 61.3 68.5 89.5 0.1
Sm 11.35 10.85 11.3 11.2 10.95 12 8.46 9.72 11.7 0.03
Eu 33 3.08 3.18 3.08 2.94 3.19 2.11 2.61 3.18 0.03
Gd 7.85 7.28 7.53 7.5 7.56 8.21 5.56 6.88 8.18 0.05
Tb 0.96 0.93 0.91 0.96 0.97 1.01 0.7 0.9 0.96 0.01
Dy 4.73 4.94 4.78 4.59 4.5 5.38 3.81 4.49 5.08 0.05
Ho 0.83 0.83 0.85 0.77 0.8 0.84 0.66 0.78 0.82 0.01
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Er 2.18 2.22 231 1.99 2.17 2.33 1.76 2.08 2.15 0.03
m 0.26 0.25 0.22 0.26 0.28 0.24 0.22 0.25 0.25 0.01
Yb 1.78 1.8 1.75 1.57 1.54 1.92 1.63 1.71 1.71 0.03
Lu 0.23 0.26 0.23 0.21 0.22 0.25 0.21 0.21 0.25 0.01
Ba 1150 1080 1070 1115 1040 1285 1280 1565 1200 0.5
Co 46 46 41 51 50 47 30 50 46 1
Cr 330 320 320 450 430 330 170 470 320 10
Cs 1.43 1.46 1.43 1.23 1.09 1.41 1.22 5.76 1.28 0.01
Cu 55 61 55 63 64 45 33 69 67 1
Ga 17 16.6 16.5 17.8 17.2 17.7 20.8 18.1 18.1 0.1
Hf 4.7 4.7 6.3 4.5 4.9 5.1 4.7 4.9 5 0.2
Ni 221 217 214 364 330 232 54 333 227 1
Pb 13 21 125 12 13 13 11 13 66 2
Rb 43.6 41.1 14.3 20.8 36.9 45.4 50.8 15.9 25.8 0.2
Sc 21 20 19 21 20 20 12 21 21 1
Sr 1935 1810 1940 1950 1805 2000 1450 1620 2100 0.1
Ta 1.9 1.9 1.9 1.4 1.8 2.1 1.3 1.4 2 0.1
Th 12.7 12.1 12.1 11.55 11.85 12.6 15.55 12.4 12.25 0.05
U 2.8 295 2.55 2.23 2.71 2.94 331 2.86 2.68 0.05
\Y% 193 178 180 192 186 202 96 179 200 5
Y 24.1 23 23.4 225 225 25 19.7 22.8 24.5 0.5
Zn 98 98 113 104 101 98 86 93 123 2
Zr 225 208 281 206 222 224 221 213 223 2
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Sample No. 93.SM.R11 93.SM.R16 93.SM.R23 93.SM.R29 93.SM.R30 93.SM.R31 93.SM.R36 93.SM.R37 93.SM.R41 93.SM.R45
T-A T T T T T T T-A T-A T
SiO, 52.94 64.34 67.65 68.01 66.68 67.97 69.12 55.53 54.48 66.44
Al,O4 17.25 14.34 14.94 15.39 14.69 14.97 15.01 17.95 18.01 14.60
Fe,O3 6.78 2.69 2.64 3.01 2.70 2.87 2.59 6.78 6.73 2.53
CaO 8.09 5.15 2.21 2.00 3.55 2.92 1.95 6.67 6.26 3.73
MgO 2.72 0.88 0.63 0.77 0.43 0.82 0.76 2.58 2.63 0.63
Na,O 4.60 4.90 4.61 5.05 5.00 4.88 5.05 4.73 4.73 4.86
K,O 3.44 4.08 4.07 4.01 4.01 4.20 4.37 3.55 3.46 4.12
TiO, 0.716 0.322 0.30 0.342 0.326 0.33 0.299 0.712 0.702 0.301
MnO 0.16 0.10 0.06 0.1 0.07 0.13 0.1 0.17 0.14 0.08
P,0s 0.77 0.24 0.26 0.24 0.22 0.24 0.2 0.77 0.75 0.24
LOI 1.85 3.03 2.42 0.9 0.83 1.53 0.78 1.44 0.63 2.21
La 124 65.2 75 79.3 68.7 66.3 74.3 119 120 66.6
Ce 184 87 99 103 107 92 96 165 181 105
Nd 95 40 26 48 21 28 50 58 64 45
Sm 8.7 3.6 3.6 3.5 3.8 3.5 3 8.7 9 33
Eu 2 0.9 0.5 0.8 0.8 0.8 0.5 1 1.6 0.5
Yb 2 1.3 0.7 1.7 1.7 1.1 1.6 1.4 2.1 1.8
Lu 0.3 0.17 0.12 0.37 0.26 0.25 0.23 0.34 0.43 0.34
As 16 7 17 6 18 17 19 8 7 17
Ba 1940 1130 1140 1110 1080 1080 1120 1800 1800 1070
Be 3 5 6 4 5 5 5 4 3 5
Co 21 8 <1 <1 <1 8 <1 22 21 9
Cs <0.5 54 8.6 5.2 9.8 10.7 20 <0.5 <0.5 9.8
Cu 27 15 37 11 14 17 14 54 28 12
Hf 6.5 5.8 7.1 6.5 5.2 4.8 5.8 7.4 7.2 6.3
Ni 10 7 9 10 9 10 8 15 12 14
Pb 12 26 40 34 29 22 35 17 13 29
Rb <20 210 160 180 160 200 200 <20 <20 280
Sh <0.2 1.9 2.2 2.2 2.2 1.3 2.1 1.5 2 1.8
Sc 7.7 2.8 2.7 33 32 3.1 2.3 7.3 7.3 3.1
Sr 1816 814 988 980 757 775 732 1649 1661 766
Th 32 41.4 46 45.5 44.7 47.8 49.7 31.9 37 48.3
] 9.1 13.3 13.2 13.5 17.2 15.6 16.4 7.8 7.4 13.5
\Y 129 44 44 45 34 49 50 126 129 39
Y 21 13 11 24 13 21 20 23 22 12
zZn 78 54 46 58 51 59 58 127 80 46
Zr 233 174 184 188 180 189 188 245 243 189
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