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Abstract

The magmatic complex of Azadegan, composed of basalt, andesitic basalt, andesite,
gabbro and diorite, located 45 km northwest of Shahrekord and in the middle part of the
Sanandaj-Sirjan zone.. The study rocks are dominated by plagioclase, olivine, pyroxene,
hornblende as well as biotite and calcite as minor minerals. Geochemically, the rocks
under study are calc-alkaline in nature and are characterized by Ce, Zr, Ba, and Sr
depletion. Chondorite- normalized REE pattern illustrates LREE enrichment relative to
HREE. Geochemical data of the studied samples indicate partial melting of the mantle
source with the influence of fluids and sediments of the subducted crust during
subduction. The ratio of Th/Yb (2-2.75) values are in consistent with those of the mature
arc islands magma. Also, Ce /Y and Sr/Y ratios indicate the thickening of arc islands
along with orogenic processes and maturation of arc islands in the study area. The for
mentioned ratios also represent the thickness of crust up to 50 km., during orogenic
processes at the end of subduction stages of the Neotethys.
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Sample No. Samplel  Sample2 Sample3 Sample4 Sample5 Sample8 Samplel2 Samplel5 Samplel6  Samplel?
SiO2 41.65 47.06 48.8 50.35 53.69 51.8 44.36 47.93 49.58 52.75
TiO2 0.6 0.66 0.77 0.82 0.72 0.75 0.63 0.715 0.795 0.735
Al203 14.49 16.06 16.63 17.3 16.62 17.09 15.28 16.35 16.97 16.86
Fe203* 5.46 7.79 9.16 8.7 6.55 7.51 6.63 8.48 8.93 7.03
MnO 0.19 0.17 0.18 0.12 0.13 0.12 0.18 0.18 0.15 0.13
MgO 4.53 7.29 9.83 7.14 6.96 7.42 5.91 8.56 8.49 7.19
CaO 17.51 11.49 6.02 7.68 4.95 6.88 14.5 8.76 6.85 5.92
Naz20 2.26 2.1 3.21 1.35 2.41 3.54 2.18 2.66 2.28 2.98
K20 1.61 1.16 0.62 2.41 3.6 1.34 1.39 0.89 1.52 2.47
P20s 0.19 0.16 0.2 0.24 0.21 0.18 0.175 0.18 0.22 0.195
Total 88.49 93.94 95.42 96.11 95.84 96.63 91.22 94.68 95.77 96.24
LOI 11.51 6.06 4.58 3.89 4.16 3.37 8.785 5.32 4.235 3.765
Ba 204 160 94 532 294 205 182 127 313 249.5
Rb 51 31 19 63 99 37 41 25 41 68

Sr 184.6 204.6 349 531.5 203.9 328.6 194.6 276.8 440.25 266.25
Zr 22 17 27 36 24 25 19.5 22 315 245
Nb 6.1 6.4 7.2 6.3 5.1 5.6 6.25 6.8 6.75 5.35
Ni 46 115 139 82 29 47 80.5 127 110.5 38
Co 15.2 28.1 46.6 22 19.9 18.9 21.65 37.35 34.3 194
Zn 42 55 86 60 53 54 48.5 70.5 73 53.5
Cr 125 178 106 135 49 99 151.5 142 120.5 74

La 10 10 12 15 12 12 10 11 135 12
Ce 14 16 21 27 24 22 15 18.5 24 23

Pr 3.2 3.55 4.43 4.71 4.05 4.28 3.38 3.99 4.57 4.17
Nd 13.6 15.2 19.1 21 17.7 18.1 14.4 17.15 20.05 17.9
Sm 2.75 3.09 3.95 4.59 3.43 3.56 2.92 3.52 4.27 3.50
Eu 0.99 1.07 1.01 2.05 0.94 1.48 1.03 1.04 1.53 1.21
Gd 3.28 3.43 4.23 4.3 3.67 4.14 3.355 3.83 4.265 3.91
Tb 0.48 0.5 0.61 0.62 0.53 0.59 0.49 0.56 0.62 0.56
Dy 3.28 3.37 3.9 4.15 3.49 3.81 3.325 3.64 4.03 3.65
Er 1.82 1.97 2.42 2.64 2.01 2.32 1.90 2.20 2.53 2.17
Tm 0.26 0.26 0.34 0.36 0.28 0.35 0.26 0.3 0.35 0.32
Yb 1.8 1.8 2 2.2 1.8 2 1.8 1.9 2.1 1.9
Lu 0.29 0.25 0.33 0.36 0.26 0.34 0.27 0.29 0.35 0.30
Y 14.20 13.70 16.70 18.10 14.90 16.80 13.95 15.20 17.40 15.85
Cs 11 0.7 0.6 1 2.3 0.7 0.9 0.65 0.8 1.5

Fe20z3*: Fe203 as a total iron; LOI: Loss On Ignition
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Sample No. Samplel  Sample2 Sample3  Sample4 Sample5 Sample8 Samplel2 Samplel5 Samplel6 Samplel?
Ta 0.62 0.68 0.68 0.62 0.57 0.61 0.65 0.68 0.65 0.59
Hf 1.81 15 1.81 1.99 1.55 1.7 1.66 1.66 19 1.63
Sc 28.7 31.7 39.4 331 22.2 28.2 30.2 35.55 36.25 25.2
Be 0.6 0.5 0.5 0.7 0.5 0.6 0.55 0.5 0.6 0.55
Sn 0.7 0.7 0.6 0.8 0.5 0.8 0.7 0.65 0.7 0.65
Th 4.31 4.17 4.01 5.16 4.95 5.16 4.24 4.09 4.59 5.06
U 2.3 1.3 0.8 1.6 1.2 1.04 1.8 1.05 1.2 1.12
\% 257 226 272 253 217 213 2415 249 262.5 215
W <1 <1 <1 <1 <1 <1 <1 <1 <1 <1
Pb <1 <1 4 <1 <1 <1 <1 <1 <1 <1
Mo <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1
Cu 71 55 26 55 30 56 63 40.5 40.5 43
As 15.7 15.7 9.6 7 6.7 3.9 15.7 12.65 8.3 5.3
Sb <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5
Ag <0.1 0.1 0.2 0.2 <0.1 <0.1 <0.5 0.15 0.2 <0.1
A 15
13
11 Trachydacite
9 Trachy e
3« 4 andesite :\_\:“ba\\ga ne
T > . i
Q & .
s 7 % Rhyoli
z yolite
g ®
’ " Basalt
A e S
1/
37 4145 49 53 57 61 65 69 73 77 Th Nb/16
Si0,
C s
““
05 [ “
Rhyolite el
'I'rachy(c\\\
Rhyodacite/Dacite ~"~===aa_
o 0.05 e, Trachy-
& Andesite """ssal andesite "
= S
D y. ',"/ asanite
o005  AndesiteBasalt . Nephelinitd
Alk- Basalt
SubAlkaline Basalt
0.001
0.01 0.05 0.1 05 1 5
Nb/Y

Wood, ) Th-Hf-Nb ,Law lsges (B «(LeMaitreetal., 1989) NaO+Kz0 45,0 SOz o0 (A 130 (0131 4,31 sladiges -5 S
IAB = island arc basalt; CAB = calk-alkaline basalt; N-MORB = normal ) (Pearce, 1983) Zr/TiO2 pl,,0 NO/Y a4 (C «(1980

(MORB; E-MORB =enriched MORB; WPT =within-plate tholeiites; WPA = within-platealkali basalts
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