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Geochemistry and petrogenesis of Eocene shoshonitic
and adakitic volcanic rocks in Sonajeel area
(Southeast of Heris, Eastern Azerbaijan)
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Department of Geology, Payameh Noor University, Iran

Abstract

The studied area is located in the SE of Heris (Eastern Azerbaijan province) and the
Alborz-Azerbaijan structural zone. The Eocene volcanic rocks in the area of under study
show various compositions ranging from olivine basalt, hornblende basalt, basaltic
andesite and andesite to trachy andesite. The studied basaltic rocks, except for
amphibole types, which show calc-alkaline affinity, mainly have shoshonitic and the
andesitic rocks are adakitic composition. According to primitive mantle and chondrite
normalized spider and REE diagrams, the studied rocks are characterized by LILE and
LREE enrichment and pronounced depletion in HFS elements. Based on geochemical
data the basaltic rocks have been originated from different degrees partial melting of a
heterogeneous lithospheric mantle that metasomatized by subduction agents. The
adakitic rocks have been generated from partial melting of thickened potassic mafic
lower crust that have been metamorphosed in eclogitic facies.
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al INTRUSIVE ROKS ( POST EOCENE)
Qal Q : Recent alluvium Md : Diorite to quartz monzodiorite H Da : Dacitic dome

(Incheh intrusive)
Sp : Q. monzodiorite - Granodiorite - Gb : Olivine gabbro

(Sonajeel porphyry) N
Mms : Micro monzosyenite to trachy andesi

Qt d : Gravel fan & young terraces

Qh: Trachy basalt and

basaltic lava flows Ma : Mimzesyenite

Di ' Di: Dioritic dykes

5 .
M : Sedimentary rocks including Sandstone, pp l I
ME siltstone , marl with volcanic fragments Db : Dibasic dykes

Mb : Mega po :
"M l bazgltlc Egke:{Eocen 0 Scale 1:5000

1Km
E'P; Andesitic volcanic rocks with minor interlayers of pyroclastic rocks h:H:H

‘ mmgﬂ.{ QUATERNARY

t
Es : sandstone , siltstone , conglomerate , tuff and volcanic breccia

; )
E E':ignembrite

CENOZOIC

b
E.ll : Basaltic to andesitic volcanic rocks

]’fb: Volcanic breccia with basaltic and meega porphyritic rocks interlayers and bolders
E®: Sandstone and siltstone with interlayers of tuff and minor lava flow

: Pillow basalt and andesitic basalts

E(‘ E! : Mainly proclastic rocks including tuff , lapilli tuff , aglomerate and
breccia with minor fine grain sedimenteray rocks and lava flowes interlayers

EOCENE

E Mainaly andesitic to basaltic lava flowes with minor pyroclastic interlayers

Ets:'l\lfl‘ green tuf , lapilli tuff , tuffites with interlayers of sedimentary rocks and minor andesite
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Rock Group Basalt Andesite and Basaltic andesite | Trachy andesite
. Amphibole Basaltic . Trachy- | Trachy-
R Olivine Basalt bgsalt andesite Andesite andesi}t/e andesi):e
SiO, 51.96 51.12 5227 50.15 50.02 5233 53.30 51.76 54.86 57.35 61.16 61.20
TiO, 088 090 1.02 084 1.02 0.82 1.02 0.84 1.10 0.68 0.52 0.54
Al,Os 18.49 17.33 17.03 1594 1934 18.87 19.32 17.43 16.46 1843 1873 19.61
Fe,OsT 891 958 986 9.77 829 7.18 7.75 10.19 9.03 6.91 3.53 2.98
MgO 517 290 4.01 438 429 538 2.40 5.68 2.97 2.60 1.23 1.33
MnO 018 015 012 0.27 0.17 0.15 0.11 0.18 0.14 0.16 0.11 0.12
CaO 6.19 10.28 7.16 12.74 837 7.18 7.75 7.22 8.13 6.00 3.53 2.98
Na,O 274 279 499 222 278 4.23 4,01 5.29 3.92 4.87 5.32 5.10
K,O 4,99 4.47 3.07 3.31 5.17 3.48 3.87 111 3.11 2.80 5.62 5.87
P,0s 048 048 046 037 054 037 0.47 0.31 0.28 0.20 0.27 0.27
LOI 475 889 748 553 6.98 2.36 3.59 4.69 8.49 6.08 1.89 2.32
Total 99.23 99.28 99.89 99.61 99.71 100.00  99.54 101.33 100.00 99.31 100.03  99.23
Sc 125 14.7 16.6 17.9 11.4 8 8.7 14.6 14.8 11.4 4.2 4
\Y/ 259 277 288 339 245 197 150 230 310 171 94.1 91.8
Cr 609 705 927 114 547 39.8 64.2 64.7 38 83.2 51.8 40
Co 277 293 364 38 283 194 21 335 30.5 11.6 8 8.3
Ni 21 28.7 42.1 115 25.4 10.5 18.2 30.1 17.7 22.2 5.6 5
Ga 19 18.3 19.4 16.4 17.2 14.7 19.8 16.5 19.2 19.2 194 185
Rb 87.7 111 118 425 91.7 432 83.2 111 47.4 28.9 71.6 69.5
Sr 749 595 737 785 620 623 1807 1356 491 433 302 282
Y 154 178 202 176 13.9 11 21.6 13.7 21.3 9.3 8.1 8.8
Zr 243 188 218 166 330 285 220 185 155 266 263 319
Nb 127 138 185 4.8 12.3 9.8 35.2 6.1 8.3 6.3 19 18.1
Cd 095 001 023 0.05 0.02 0.28 1.08 0.01 0.49 0.56 0.81 0.35
Cs 482 739 718 263 9.92 1020 25.90 0.60 4.25 19.30 7.89 4.83
Ba 920 892 994 558 1826 826 1068 504 546 1044 1532 952
La 26.6 30.2 44.5 19.9 28.9 20 55.7 13.1 15.9 11.4 7.7 8
Ce 153.1 152.01 133.84 133.49 98.8 110 115.56 111.67 108 13256 100.58 152.29
Pr 19.2 1891 16.43 16.91 14.25 12.55 12.99 14.28 12.25 15.56 13.47 18.16
Nd 25 29.7 40.8 23.6 27.6 18.6 43.5 155 194 11.8 7.71 8.49
Sm 525 598 801 6.20 5.86 4.08 8.17 3.50 461 3.12 2.48 2.62
Eu 1.59 1.73 217 181 191 1.29 2.52 124 1.34 1.13 1.20 1.00
Gd 545 640 851 6.34 570 419 8.84 3.90 5.47 2.96 2.09 2.43
Th 060 070 085 0.67 059 047 0.89 0.46 0.67 0.34 0.27 0.31
Dy 353 368 442 3.86 317 252 4.86 2.72 4.06 2.00 1.60 1.97
Ho 063 066 080 0.70 056 0.46 0.83 0.55 0.80 0.38 0.34 0.38
Er 1.68 1.88 213 1.94 1.57 1.29 2.39 147 2.29 1.05 1.02 117
Tm 023 026 029 0.28 021 019 0.33 0.22 0.35 0.15 0.17 0.17
Yb 140 150 160 1.70 130 1.20 2.20 1.30 2.10 0.90 1.00 1.10
Lu 021 023 026 0.26 0.19 0.20 0.34 0.20 0.33 0.15 0.18 0.19
Ta 166 1.09 091 0.63 0.84 0.64 1.86 0.52 0.65 0.61 0.91 1.03
W 1.00 160 180 1.10 090 0.70 1.90 0.60 1.10 1.00 3.10 1.50
Hf 294 246 255 236 189 248 4.79 2.00 2.70 1.23 4.15 3.90
Pb 15.00 14.00 13.00 12.00 10.00 15.00 13.00 3.00 6.00 12.00 19.00 15.00
Th 6.70 720 7.40 4.0 6.10 6.30 13.00 1.90 4.00 2.30 5.00 5.10
U 130 110 2.00 1.60 110 220 2.40 0.70 1.50 0.20 0.60 0.40
Na,0+K,0 773 726 8.06 5.53 795 7.72 7.88 6.39 7.03 767 10.94  10.97
K,0/Na,0O 182 160 061 149 186 0.82 0.97 0.21 0.79 0.57 1.06 1.15
Mg# 054 038 045 047 051 0.60 0.38 0.53 0.40 0.43 0.41 0.47
Eu/Eu* 091 086 081 0.89 1.02 0.96 0.91 1.03 0.82 1.14 1.62 1.22
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