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Geochemical, Petrological, Geodynamic and Radiometric Age

Dating Investigation of Aqdarreh Intrusion Massive
|| (North of Takab) Northwest of Iran
I

| By: Dr. M. H. Kholghi* & Dr. M. Vossoughi Abedini**
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Abstract

Aqdarreh intrusi body with an area of 30 km 2 s located in 34 km north of Takab, northwest of Iran. This batholith is situated
in Central Iran, cutting Paleozoic rocks. Radiometric age of Aqdarreh batholith by K-Ar method is 48.38 m. a,
corresponding to  Eocene magmatism.

Aqdarreh intrusive body consists of tonalite, granodiorite, alkali feldspar granite and monzogranite in which the main mafic
mineral isbiotite. Further more, there is not any enclave in these rocks.

Study of the investigated samples shows that Aqdarreh intrusive rocks have two different generations. Part of the collected
samples belongs to I-type granite (calc-alkaline) and others represent the A-type granite (alkaline). It seems that this processis
created by the contaminaton of akaline magma by crustal materials.

Geochemistry of the rare earth elements shows that the tectonic setting of the body is compatible with Post Orogenic
Granitoids (POG).

Key Word: Aqdarreh, Iran, contaminated A-Type granite, Eocene, bictite, calc-alkaline - akaline, metaluminous -
peral uminous, radiometric age dating.
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Rb
Ta
Sr
Zr
Y
Nb
Ce
Cu
Ga
La
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Cr

Ba
Na20/K20
Na20+K20

Na20+K20)/A1203
R1

R2
CIPW Norms

60 121 122 123 124 125 126 127 128

0.021 0.018 0.021 0.016 0.018 0.015 0.025 0.027 0.023
0.014 0.007 0.007 0.008 0.008 0.004 0.015 0.007 0.005
0.136 0.05 0.045 0.007 0.007 0.005 0.083 0.377 0.02%
0.42 0.085 0.093 0.159 0.154 0.84 0.235 0.07 0.097

0.22 0.19 0.16 0.21 0.21 0.58 0.48 0.23 0.26
0.838 0.188 0.184 0.317 0.306 0.166 0.47 0.14 0.193
0.41 0.78 0.81 0.86 011 0.26 0.12 0.08 0.18
1.26 0.28 0.28 0.48 0.46 0.25 0.71 0.21 0.29
6.61 4.16 3.54 3.67 3.28 4.42 3.55 8.41 1.78
0.72 447 5.43 5.05 5.058 5.01 4.97 017 4.9

138.21 168.33 22362 35517 254.71 145.68 253.16 120.71

1.37 166 165 139 116 132 1.1
52.55 <5 <5 <5 356.22 <6 17.82
17097 11039 9936 7963 8853 784 114586
61.29 5425  26.62 4083 ND. 47032 ND.
N.D. N.D. N.D. N.D. N.D. N.D. N.D. 1018
636.08 17T7.75 69.14 39.44 48.32 £655.38 68.74 N.D.
1348 234 1.67 235 N.D. N.D. N.D. N.D.
1849 2638 27,05 2976 2753 3145 27 43.33
100.3 <5 1494 3 1.39 <5 1416 76.69
461 < <1 <1 < < <1 <«
40.84 51.34 56.04 4121 50.18 40.87 3287 76.09
4568  N.D. 6.55 143 961 N.D. ND.  29.04
<1 <1 6.55 134 478 133 376 <1
9.81 <5 <5 <5 <5 <5 221 16.65
585 224 218 18 138 143 1.28 216

3.35 7.78 7.93 6.82 7.25 5.44 771 10.68
84.54 412.14 267.69 18.06 626 8B2.36 732 4257

8.04 0.93 0.65 0.73 0.85 0.88 07 6253
8.63 8.97 8.72 833 8.43 8.52 8.31
0.74 0.75 0.73 0.66 0.66 0,63 0.64

2654 26835 2875 2824 2196 2723 1678
288.94 290.98 291.91 303.92 277.44 364.85 30133 315.16

34.6 34.87 28.13 36.48 2257
* 0.06 0.39 ~
0.02 0.02 0.02 0.02
29.98 29.47 1.08
3108 30.04 74.18
092

0.02

- 0.8 -
. 0.47
0.36 012

0.0 0.02 0.02 032
- - - 0.51
0.05 0.05 0.05 0.05 0.05 0.05 o.o7 0.07 0.05

100.03 100.09 100.06 100.04 100.04 100.82 100.05 100.03 100.05
R1 & R2 are De La Rocke parametrs, R1=48I-11{Na+K)-2{Fe+Ti), R2=6Ca+2Mg+Al,
Di diopside. Hy Ol olivine, Mt Cm chromite. Hm hematite.

129 130 131 132 133 135 136 137 140
0.008 0.018 0.021 0.014 77.86 77.86 76.78 7718 7811
0.004 0.005 0.011 0.015 0.11 0.06 04 012 0.02
0.04 0.038 0.063 0.062 12,59 1271 13.85 12.87 12.63
011 0.243 0.287 0.302 0.36 0.42 077 0.81 0.22
0.14 0.3 0.28 0.43 0.12 0.14 0.26 0.27 0.07
0.22 0.484 0,692 0.603 0.24 0.28 0.51 0.54 0.14
0.76 071 1.04 0.74 0.004 0.005 0.013 0.013 0.004
0.33 0.73 0.88 081 0.52 0.76 0.31 0.35 0.11
4.32 376 6.55 381 0.26 0.025 0.21 027 0.03
255 4.88 243 4.89 618 4.26 247 135 7.91
13.23 12.38 12.42 12.94 0.95 363 618 4.54 011

178.71 191.61 262.08 138.75 162.22 21118 200.2 122.28
297 3.25 35 3.54 332 23z 24 318
92.33 100.21 82,62 113.89 8332 227.59 46.51 30.98
113.15 123.54 96.58 167.68 154.8 217.85 82..69 144.79
55.75 53.79 70.58 77.92 8451 51.43 677 52.19
344 N.D. N.D. 4.91 N.D. N.D. N.D. 15.5
27.14 102,33 N.D. N.D. N.D. 248 130.44 N.D.
2561 35 31.28 216 28.43 25.2 19.16 21.73
<2 <2 <2 <2 <2 <2 <2 <2
27.46 43.45 26.09 55.5 41.28 100.18 20.24 3319
<1 2.39 2.48 <1 <1 0.99 1.24 <1
73.57 428 37 80.28 7384 65.2 3283 80.81
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No QK0 wi'n
HIS

19

I
3 ECEN

S-\'J1 Wi,
[ Ultrsbasic [ Basic T Wedivm

Limit of magmaltic rocks [E Limit of ullrabasic, basie, medium and acidic racks
E Limit ol alkali feldespatic rocks E Lower limil of pyraxens and amphibol bearing
withoul alkali feldespar rocks E Limit of subalkali rocks m Limit of normative

quartz » 50 "/ bearing rocks Limit of subgroup rocks

l.quanz diorite 2.diorite 3.granodiarite &.low alkali granite S.tonalite 6.leuco granite
7.granite B.granite-leuco granite 9.subalkali granite 10.syenogranite 11, monzogranile
12.quartz syenite 13. alkali leuco gronite 1L alkali granite 15.pantellerite

16.quartz syenite- alkal leldespar syenite 17.alkali quartz syenite 18.alkali syenite
19. monzonite - monzodiorite 20.subalkali quartz diorite - monzonite 2. syenite
22.monzonite - monzodiorite 23.subalkali diorite - monzenite Zi.dierite - gabbro
25.diorite 26.alkoli gobbro 27.gabbro 28.subalkali gabbra 29 monzogabbre

30. gabbro
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60 alkall granite 3 granite tonalite leuco granite -

121 alkall granite —_ monzo granite alkali leuco granite syenogranite

122 alkall granite - monzo granite alkali leuco granite alkali leuco granite

123 alkall granite - menzo granite alkali leuco granite syenogranite

124 alkali granite alkali feldspar granite monzo granite alkali leuco granite syenogranite

125 alkali granite alkali teldspar granite monzo granite alkali leuco granite alkali leuco granite

126 alkall granite alkali feldspar granite * monzo granite alkali leuco granite syenogranite

127 alkall granite alkall feldspar granite quartz diorite alkali leuco granite alkall leuco granite ’
128 - granite quartz granite leuco granite — 7
129 - granite granodiorite leuco granite - ]
130 alkali granite alkali feldspar granite monzo granite alkali leuco granite syenogranite

131 alkall granite alkali feldspar granite granodiorite leuco granite syenogranite

132 syenogranite alkall feldspar granite monzogranite alkali leuco granite syenogranite

133 alkali granite granite tonalite leuco granite -

135 alkall granite alkall feldspar granite monzogranite-granodiorite leuco granite leuco granite

136 - granite monzogranite leuco granite leuco granite

137 alkali granite alkall feldspar granite monzogranite leuco granite leuco granite

140 alkall granite alkall feldspar granite tonalite leuco granite -
141+ e —_ —_ alkall basalt alkall basalt

142 alkall granita alkall feldspar granite monzogranite leuco granite syenogranite

143 | alkaligranite granite monzogranite leuco granite leuco granite

144 monzogranite granite monzogranite granite granite

145 alkali granite granite tonalite leuco granite syenogranite

146 —_ granite monzogranite leuce granite leuco granite

147 —— alkall feldspar granite alkali feldspar granite leuco granite —
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