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Geochemistry and Tectonic Setting of Basaltic Lavasin
Deh-Sard Area, South of Kerman: Implications for

| Melting and Enrichment Processesin an “Off-Axis” Environment.

By: N. S. Mahdavi* & Dr. M. Arvin*
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Abstract

The upper Jurassic to lower Cretaceous volcano-sedimentary rocks of Deh-Sard are located in southern part of
Sanandaj-Sirjan  zone in the south of Kerman. They consist of intermittent lava flows (mainly basalt, basaltic-andesite and
trachy-basaltic-andesite), pyroclastics (various types of tuffs and bereccias) and sedimentary rocks (limestones and shales).
The Deh-Sard basalts composed essentially of plagioclase and clinopyroxene microphenocrysts, set in a matrix of the same
mineralogy associated with opaque minerals and apatite as accessory phases. The existence of disequilibrium textures in
Deh-Sard basalts reveal s the rapid changes in the pressure of rising magma.
The pyroclastic rocks are less common in the area and consist mainly of crystal litic tuffs, in which crystals are mainly
plagioclases and lithic fragments mainly basaltic-andesites and trachy-basalt-andesites. The sedimentary rocks were formed

in a shallow marine environment.
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The Deh-sard basalts shows a selective enrichment of elements with low ionic potentia (eg., K, Rb, Sr, Ba,+ Th) and a
depletion in elements having high ionic potential (eg., Nb, Ce, P, Y, Cr)compared to N-type MORB. Based on the
geochemical data, trace and REE element diagrams, the Deh-Sard basalts show characteristics of transitional tholeiitic basalt.
MORB and chonderitic normalized trace element patterns are believed to reflect that the Deh-Sard basalts have affinities
toward subduction and within-plate basalts. A rift environment formed on transitional continental-oceanic crust “off-axis”
from the spreading center is suggested for the formation of Deh-Sard basaltic rocks. In this case, off-axis magmas do not
represent the same range of chemical variation as magmas delivered to the axial system, but they show similarity with
seamount-type volcanism. The occurrence of intermittent limestones and lava flows may suggest that Deh-Sard basalts might

have formed in arift environment on transitional continental-oceanic crust “off-axis” from the spreading center.

Keywords: Deh-Sard, transitional basalt, subduction zone, off-axis, within-plate.
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Sample | A-M-16 | A-M-3 | A-M-44 | A-M-55 | A-M-7 O 5"$ : 4
© e\ S 1
Rock Name| Basalt Basalt Basalt |Tr.Andesite| Ves. Basalt g‘
5i02 50.64 16.45 4742 52.96 4226 = 10 —
A2O3 17.41 15.99 16.46 15.87 11.96 e E b
Fe203 3.898 4318 3.198 1.993 3.822 E .
Fe0) 5491 8.401 6.601 2.306 7.887 L ]
(a0 7.85 962 8.24 6.4 12.41 i
K20 3.14 1.05 1.89 0.53 0.08 r )
Na20 3.17 2.551 3127 7.406 3.603 I I R O N I R
MeO 6.03 .93 7.254 3.274 6.905 1
MO 0.221 0.249 0.197 0.126 0.261 WBaTh U KNbLaCeSrNdZr Ti Y
1i02 1.546 1.6 1339 1.236 1.663
P205 0.466 0.329 0.251 0.285 0.193 ol sl Hel . . .
LOI 1.1064 1.0521 3.08260 8.044 8.471 Sty 02 Sl s e A S5
Total 10097 | 100.54 99.06 100.43 99.78 (Thompson,1982) =, ,us™ el
U 2 2 4 4 2
Th 6 1 4 8 6
Pb 12 11 10 13 9
W 238 2 203 183 1
Ba 835 395 346 91 44
Mo 2 2 2 2 3
Nb 12 11 13 19 14
It 201 157 228 312 133 W g1 7 T 1 1 T 7 3
Y 35 36 36 37 37 E 5
Sr 510 480 478 424 291 E 7
Rb 29 2 30 7] 3 r 1
Ga 21 22 22 16 18 10 = =
7 64 105 68 70 91 £ 3
Cu 60 32 213 10 35 - i
Ni 68 107 73 50 113 é'é " I
Co 62 50 81 58 43 e 1 =
Cr 126 170 135 84 288 s d 3
v 224 239 200 132 258 - - -
Cl 153 94 172 120 54 =, r 7
3 6 57 1 5 3 g 01 .
Nd a3 16 22 16 19 % £ \ 3
Ce 41 10 38 18 6 r \ 3
La 46 27 20 21 19 - ! ﬁ}
0.01 o 3
E -
o 3
001 | |- | i [ (- || | 1
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Sample B-M-76 | C-M-12 D-M-2 Sample B-M-2 B-M-35 | B-M-40 | B-M-58 | B-M-64-D
Rock Name| Basalt | Tr.Andesite| Ves.Basalt Rock Name|Tr.Andesite] Basalt | Ves.Basalt |Tr.Andesite] Diabase
Si02 50.26 58.15 53.29 Si02 55.94 48.11 51.25 54.55 45.33
Al203 15.64 16.25 15.3 Al203 16.28 15.21 14.79 14.7 15.94
Fe203 5.341 3.856 3.444 Fe203 3.551 3.669 3488 4.508 3.951
FeO 7.908 3.433 4.975 FeO 3.638 7.85 4.561 5.532 8.058
CaQ 7.48 247 4.87 CaO 6.4 8.8 7.1 5.71 11.31
K20 2.44 2.85 0.54 K20 2.11 0.41 0.76 0.64 0.62
Na20 3.495 7.01 5.081 Na20 6.579 1.865 6.304 6.371 2.726
MgO 3.732 2.502 8.621 MgO 2.592 12.495 5.607 4.812 9.053
MnO 0.191 0.042 0.217 MnO 0.113 0.242 0.16 0.187 0.193
TiO2 2972 1.325 1.518 TiO2 1.085 1.026 1.503 1.496 1.478
P205 0.643 0419 0.394 P205 0.254 0.149 0.271 0.375 0.273
LOI1 1.1068 1.6458 2.663 LOI 2.114 1.153 3.894 1.821 2.05
Total 100.51 9995 100.91 Total 100.66 100.98 99.69 100.7 100.98
U 5 7 5 U 5 4 4 5 2
Th 7 13 4 Th 10 1 4 9 2
Pb 15 8 11 Pb 8 ] 8 10 6
W 2 422 85 W 541 116 157 1 100
Ba 644 593 134 Ba 508 60 116 173 118
Mo 3 2 2 Mo 1 3 2 1 3
Nb 22 34 13 Nb 31 6 14 36 9
Zr 309 557 202 Zr 485 103 334 507 132
Y 55 54 25 Y 72 25 46 61 35
Sr 414 170 235 Sr 150 286 349 341 357
Rb 39 45 7. Rb 29 12 7 6 15
Ga 27 24 13 Ga 24 19 19 24 21
Zn 107 35 155 Zn 39 90 43 419 104
Cu 74 ] 4122 Cu 6 165 7 222 97
Ni 18 6 108 Ni 29 210 66 25 128
Co 36 56 52 Co 90 78 51 18 65
Cr 2 1 222 Cr 62 286 123 45 254
3 249 76 156 \ 100 174 140 181 228
Cl 131 102 114 Cl 107 164 122 133 248
S 81 5 85 S 9 2 5 5 174
Nd 40 44 19 Nd 24 14 23 37 22
Ce 81 105 24 Ce 41 3 30 77 21
La 42 51 36 La 23 14 16 42 32
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