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

In the Mahabad region accompaniment of trachytes and traodgsites with OlIBlike

alkali- basalts are shown. Trachytes at the Soltan Mountain heights,-teanclgsites as
darker enclaves in it and alkabasals in the three sites, Khatton Bagh, Bardarashan
and Badam are outcropped. Alkabasalts have shoshonitic, matuminous and OIB

like characteristics with LREE/HREE enrichment and generate at deep garnet peridotitic
source. Trachytes and its intermadi&rachy andesite enclaves at the Sltan Mountain
with shoshonitic, peraluminous affinity have high LREE/HREE ratios with HFSE and

Ti depletion and continental arc relevant signatures. The Soltan Mountain trachytes
have adakitic nature which accompanighathe 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. Commer 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 eggatem magmatic processes. Continuous
fractional crystallization from a primitive basaltic source, similar to-guateau coeval
basalts, towards acidic terms combined with small rates of assimilation) AFC) in a
shallow magmatic reservoir, is best eipk for the young volcanic association in the
Mahabad. These phenomena occurred after Nethys closure at the Quaternary.
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Sample No. G.R. ol Cpx PI Bt Opq A

95.Kh.5.1 E45°50 42 , N 36°49 X X X
42

95.Kh.R.1 E45°54 18 ,N36°54 X X X X
29

95.Br.19 E45°55 6 , N 36°52 X X X
43

95.Br.r E45°55 9 | N 36 °52 X X X
36

95.Thl.R15 E45°57 15 , N 36 ° 52 X X X
21

95.Bd.10 E 45°57 48 , N 36 51 X X X
19

95.Bd.11 E45°57 36 ,N36°53 X X X
54

95.Br.R7 E45°39 31 ,N36°45 X
53

95.Bd.12 E45°39 35 ,N36°45 X X X
33

95.Bd.10.1 E45°29 2 |, N 36°46 X X X X
50

95.Kh.19c¢ E45°28 44 , N 36°46 X X
49

95.Kh.R2 E45°28 34 , N 36°46 X X X
38

95.Br.R8 E45°37 15 , N 36 °41 X X
30

95.Br.R20 E45°37 15 , N 36 °41 X X X
30

95.Kh.5.3 E45°37 8 ,N36°141 X X X X
30

q ALP 1 IXE LB Vaynl SBA MLz BEALR B LL y § &P £ L ADLIE [bWPEICH TP &L «
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Sample No. G.R. PI Kfs Am Cpx Bt Ttn Opq A
93.SM.R9 E36°43 44 |, N 45° 56 X X X X X X
05
93.SM.R11 E36°43 46 , N 45° 56 X X X X X
02
93.SM.R32 E36°43 42 ,N 45° 56 X X X X X X
07
93.SM.R34 E36°43 45 , N 45° 56 X X X X X X
23
93.SM.R37 E36°43 53 ,N45°56 X X X X X
14
93.SM.R41 E36°43 42 ,N 45° 56 X X X X X
13
93.SM.R4 E36°43 42 ,N 45° 56 X X X X X
03
93.SM.R14 E36°43 40 , N 45° 56 X X X X X X X
01
93.SM.R16 E36°43 40 , N 45°56 X X X X X X X
00
93.SM.R18 E36°43 38 ,N45°56 X X X X X X X
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02

93.SM.R22 E36°43 38 ,N45°56 X X X X X X
04

93.SM.R23 E36°43 40 ,N45°56 X X X X X
00

93.9V.R30 E36°43 41 ,N45°56 X X X X X X
06

93.SM.R38 E36°43 38 ,N45°56 X X X X X X X
14

93.SM.R48 E36°43 30 ,N45°55 X X X X X X
50

93.SM.R50 E36°43 31 ,N45°55 X X X X X X X
50

93.SM.R45 E36°43 41 ,N45°56 X X X X X X X X
06

93.SM.R42 E36°43 38 ,N45°56 X X X X X
12

93.SM.R31 E36°43 42 ,N45°56 X X X X X X X
06

93.SM.R33 E36°43 39 ,N45°56 X X X X
06

93.SM.R29 E36°43 41 ,N45°56 X X X X
06

93.SM.R36 E36°43 54 , N 45°56 X X X X X
21
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Sample No. 95.8d.10 95.8d.11 95.8d.12 95.Br.R7 95.Br.R8 95.8r.R20 95.Kh.5.3 95.Kh.R2 95.Kh.19C Detection Limit
SiO, 42 41.1 38.9 43.2 42.4 41.5 47.3 43.7 41

Al,O3 12.85 124 11.65 12.1 12.05 12.6 14.65 12.5 12.6

Fe 03 9.28 9.05 8.3 9.47 9.38 9.22 7.22 9.22 9.07

CaOoO 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

K,O 2.28 2.21 0.54 0.48 1.79 1.98 2.52 0.63 0.4

Cr,03 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
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P,0s 147 14 134 127 127 147 0.81 1.07 1.43
Sro 026 024 024 024 022 025 0.18 0.2 0.26
BaO 013 012 011 012 012  0.14 0.14 0.17 0.13
La 129 120 1205 121 1205 131 97 945 132 05
Ce 221 206 212 209 207 228 1625 169 227 05
Pr 216 204 21 209 205 223 1575 17 22.8 03
Nd 864 811 85 84 83 89 61.3 68.5 89.5 0.1
sm 1135 1085 113 112 1095 12 8.46 972 117 0.03
Eu 3.3 308 318 308 294  3.19 2.11 2.61 3.18 0.03
Gd 785 728 753 75 756 821 5.56 6.88 8.18 0.05
Tb 096 093 091 096 097 101 07 0.9 0.96 0.01
Dy 473 494 478 459 45 5.38 3.81 4.49 5.08 0.05
Ho 083 08 085 077 08 0.84 0.66 0.78 0.82 0.01
Er 218 222 231 199 217 233 1.76 2.08 2.15 0.03
Tm 026 025 022 026 028 024 0.22 0.25 0.25 0.01
Yb 178 18 175 157 154  1.92 1.63 171 171 0.03
Lu 023 026 023 021 022 025 0.21 0.21 0.25 0.01
Ba 1150 1080 1070 1115 1040 1285 1280 1565 1200 05
Co 46 46 41 51 50 47 30 50 46 1
cr 330 320 320 450 430 330 170 470 320 10
Cs 143 146 143 123 109 141 1.22 5.76 1.28 0.01
Cu 55 61 55 63 64 45 33 69 67 1
Ga 17 166 165  17.8 172 17.7 208 18.1 18.1 0.1
Hf 4.7 4.7 6.3 45 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 436 411 143 208 369 454 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 18 2.1 13 1.4 2 0.1
Th 127 121 121 1155 11.85 126 1555 124 12.25 0.05
U 2.8 295 255 223 271 294 3.31 2.86 2.68 0.05
v 193 178 180 192 186 202 9% 179 200 5
Y 241 23 234 225 225 25 19.7 228 245 05
Zn 98 98 113 104 101 98 86 93 123 2
Zr 225 208 281 206 222 224 221 213 223 2
EWOLpBEEWCUCLE AddblzC M—£ CUC@o Kap CLY%A yaHLyey© Ll v
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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
SiOo, 52.94 64.34 67.65 68.01 66.68 67.97 69.12 55.53 54.48 66.44
Al,O3 17.25 14.34 14.94 15.39 14.69 14.97 15.01 17.95 18.01 14.60
Fe03 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 4.73 473 4.86
KO 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,Os 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 3.3
Eu 2 0.9 0.5 0.8 0.8 0.8 0.5 1 16 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 <1l <1 8 <1 22 21 9
Cs <0.5 5.4 8.6 52 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
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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
Sb <0.2 1.9 2.2 2.2 2.2 1.3 2.1 15 2 18
Sc 7.7 2.8 2.7 3.3 3.2 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
U 9.1 13.3 13.2 135 17.2 15.6 16.4 7.8 7.4 135
\Y 129 44 44 45 34 49 50 126 129 39
Y 21 13 11 24 13 21 20 23 22 12
Zn 78 54 46 58 51 59 58 127 80 46
Zr 233 174 184 188 180 189 188 245 243 189

vy #CUO063+BLWILY®YEI § HE~APpCoi | #Cu-~3° LI R
wi IALEz CEWWICH G Wi d %1 Ly , Ei ALL ¢ A RAUALEIZEA/LIWES v
AMLAYLMEE WAL LENL PELEYLYG. @ b & Ap wiEdvv Q)wiEw wiw au &i § ¥
¢ LICA WA W& LLLLTYV] G w BAYABANL [ # &EMISNEH~ $° Bd AT & ¢zy Wo Bl
0 TWHE & L Ui Y YAEAOWAC 8 Yo w &6l DMBLAG Y W v B %66 %i A &
WizE AcHANGE w REyWE | (/%0 E Czl &) CB(FAE COWNIES ©° b o A
) © PW(/ED TR SEWWANKN CY ACLLEWALLI °BALLIEAL LA
WIEL At EFAGE LP WG & VBLE AL ¢ ArAE JeAE-DABREIRIc °Ad Yz
1+ (Vv WOwE GF $ yew\Clisks €H A oAevdpyI BECERIEL )
° CLly A%l LAGEWLL V ¢ wLlU #CWAY °Ale] Ylsimle DEBER G &R |
¢ L CEA @Y & ¢ §EACHVDEE $:3C LA L Y@# ¢ vl L AEHBENL A we
#CU 7 ¥%°081 BAL{ Ceelids y #uOU/E VoA B D & B Ak B U Y
¢ L CatyLyaiwzu yé wipan £8 wAHY ¢ MAEERE APWEY 1 Cp\ PacHh
i@ CaHAL ~ | ¢ %Ca %A~ AdwmpAd AIARK GddiE [ AS/X%EA O i #
CywLi ¢LE%Oi § ¢CLAELHIGIVEWEEIACZ° YpeWEv G
¢LCHWCUD®LE %% | ¥ wWi SwaAc Ay ws P po EA
WLLE | v %L y%iL %L L, o063 #EwWhg° dainl | BBWLOTES jy IEE T Gywa
)T# @E COWEES © poAACH - YOO LWLBISALL E AE~ | 4
cMCU-3@ 1+ ¥ OAL{ Csewj ¢
(2% ¢LLICEGICIZ p Caayidwh bEin



T vt wle IZLWLILQUNACTJW ALLA 8 PPLIA R@mumaﬁ%y,@\a Lml,éww@@uu«fwlau
#0 b d et # A EpEHeLEW T owdw CSoowa s & LI w-EWALEW - G WE ! %



, . ABWALA | aBei EANMGpIA o wA o+

) H#4BByd Winchester Yowwb ¥aLL L L L L z v %z %! CuGEuU ¢
| -#+ $Le Maitre R ¢ 1EWAPPZE G-t % %40 160 RESBCA 3%z v %z %t €6 Wi
Cv¥hz CCEAd 2 WY LCAG®EYE Vi oW LAE 16185824 Vie ¢ AR L 2
) Caj) AANE CT Ut | ¢LOV¢WEY Y RWWABRWERE
GLE%dpLAwWCAwWLWRAWU E pAl AzwORNGAALNKE £ EA YLE/LA G W
afaASHaste RC LAWALDAEISY~ ¢ v pavzadilic -ReC VK YikE iy QY ¢ W& ¢
awCEx LempaB 1 (@ 671 ES$S ©° ECARAMERLPILNESA % ¢ wLL «
Ao - W@pCYEALEAH dwi &VES A GMviwony xowsd uij ¢é{wayal p
| v wlAy BOGU L BY °)En G ¢ L WA 1ZZz CaAALLEAwidy &Ewl¥a z
y A A pICY AR VENALEAG L LOav L LAedred 3% %L Novw %2 BL ICEYL $ © L
EL, Ozw GEALAWE @ \L B4 | W Yflidchester ZVi0, ¥ bi W BLuEdarg 1
P Awawsi AAp Csid04MRor %L L INKYL J 2FFidya St

| 0wl E¥%1$y#d 2% + & \CabWRZS L DanifIvEeAE @9 wd w 2ewAh i AR OpE RCy
CWABLAYEVY BE Cy e # €§ - LIAEOARRAN W B Bl & 1)V S4B GIREER W &
CzwlL a$shew CRELweHBICEQy ek AIS@AY, > SRR E 1 /EvAEIRIIGHa #/ i
U QWA Ejv  yw& %l



