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Geochemistry and petrogenesis of Mata
Lower Jurassic basaltic rocks (Southeast Kerman):
Implication to Southern Sanandaj- Sirjan zone evolution

Zahra Badrzadeh *
Department of Geology, Payame Noor University, Iran

Abstract

Lower Jurassic volcanic- sedimentary sequence in the southern end of the Sanandaj-
Sirjan zone, north of Mata village (southwest Jiroft), composed of tuffaceous limestone,
calcareous tuff, limestone, including felsic volcaniclastic and basaltic volcanic rocks
with northwest-southeast trend; which here geochemical characteristics and
petrogenesis of the basaltic rocks of this sequence have been studied. The texture is
dominantly microporphyritic with clinopyroxene and plagioclase as the main minerals
set in an intergranular to intersertal of plagioclase, clinopyroxene, apatite, opaque
minerals and chlorite originally glassy matrix. On the basis of petrographic and
geochemical data, the basaltic rocks have tholeiitic affinity. These basalts are Light
REE- depleted tholeiites similar to that of the REE pattern of N-MORB, However they
are characterized by the enrichment of LILE over HFSE and negative Nb-Ta anomalies,
which are subduction zone trace element signatures. Based on trace element ratios, the
Mata basaltic rocks were derived from partial melting of a depleted lithospheric mantle
source which enriched by subduction zone components. Meanwhile, they fractionated
on upwelling. Based on field and geochemical data, the Mata basalts are interpreted to
have formed in an initial back-arc basin behind the Sanandaj- Sirjan magmatic arc at
Lower Jurassic time.
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Sample No. GB-1 GB-2 GB3 GB4 GB5 GB6 GB-7 GB-8 GB-9 GB-10 GB-11 GB-12 GB-13
SiO; 4911 4911 4920 49.07 49.68 4887 5012 5047 5108 5120 5158 5186 50.79
TiO, 0.81 0.85 0.85 0.86 0.88 0.97 0.99 1.25 1.35 1.39 143 1.50 1.80
Al,O3 16.21 17.04 1693 1632 16.10 16,51 15.07 1480 1530 1413 1434 1397 1279
Fe,03 10.60 10.15 949 1029 1020 1165 1093 1229 1262 1292 1315 13.62 13.58
MnO 0.19 0.16 0.16 0.19 0.16 0.19 0.31 0.18 0.26 0.17 0.18 0.23 0.27
MgO 8.29 8.08 8.19 8.55 8.11 7.57 8.90 6.84 5.99 6.68 6.32 5.89 4,59
CaO 11.73 1248 13.07 1216 12.67 12.02 951 11.66 9.65 9.40 9.01 8.68  12.20
Na,O 2.82 1.90 1.93 2.29 2.04 211 3.64 2.33 3.24 3.93 3.65 3.99 3.74
K,0 0.17 0.17 0.11 0.20 0.06 0.06 0.45 0.06 0.40 0.04 0.22 0.11 0.06
P,0s 0.06 0.06 0.07 0.07 0.09 0.06 0.07 0.10 0.11 0.12 0.13 0.13 0.17
LOI 2.86 2.73 2.29 3.03 2.18 1.80 3.00 1.39 2.45 2.80 2.58 2.60 3.94
Co 42.0 39.0 38.0 40.0 395 42.0 42.9 41.5 41.9 40.4 38.0 41.2 41.2
Cr 2700 2900 3110 260.0 2581 1900 267.0 126.0 54.0 59.2 46.6 57.7 44.8
Ni 110.0 80.0 87.9 1000 1023 80.0 84.5 61.1 441 435 40.0 40.9 39.1
Sc 39.0 40.0 36.4 39.0 38.9 43.0 421 39.8 39.1 39.0 37.5 40.6 37.4
\Y4 2730 2770 250.0 2720 2571 3110 2930 3280 3520 3620 358.0 4050 421.0
Cu 1400 1400 1200 130.0 1342 1500 1340 129.0 1420 1220 1050 1170 1220
Pb 4.00 4.00 0.87 4.00 1.53 4.00 6.00 0.94 1.73 1.45 1.95 1.44 1.08
Zn 70 70 70 70 78 80 170 108 100 95 101 109 112
Rb 3.00 2.00 1.83 3.00 1.18 1.90 7.12 0.72  10.90 0.63 6.05 1.58 1.03
Ta 0.08 0.09 0.12 0.09 0.07 0.09 0.10 0.13 0.12 0.16 0.20 0.17 0.19
Ba 37.0 44.0 22.3 67.0 18.6 28.0 55.7 22.9 76.3 14.6 31.8 29.7 17.1
Sr 2240 1270 1220 1650 1960 1220 1470 1150 2410 525 167.0 87.0 87.8
Ga 14.0 15.0 16.3 14.0 14.0 15.0 15.8 18.5 18.7 19.3 18.2 18.6 15.9
Nb 1.00 0.99 0.93 0.98 1.00 0.94 1.06 1.54 1.38 1.99 2.32 2.30 2.14
Hf 1.20 1.20 1.41 1.20 1.39 1.50 1.54 2.24 2.28 2.42 2.60 2.60 3.38
Zr 40.0 43.0 42.9 42.0 56.3 48.0 47.6 70.1 70.9 76.4 77.6 80.0 99.9
Y 20.0 22.0 211 21.0 22.2 23.0 22.5 30.8 31.6 30.2 30.8 31.6 42.3
Th 0.30 0.30 0.31 0.30 0.18 0.20 0.33 0.41 0.38 0.53 0.75 0.57 0.44
U 0.08 0.08 0.09 0.09 0.06 0.08 0.07 0.11 0.10 0.16 0.17 0.15 0.17
La 2.10 2.20 191 2.20 2.00 2.20 191 2.88 3.03 347 3.93 3.75 415
Ce 5.90 6.30 5.30 6.30 4.97 6.40 5.40 8.35 8.52 951 10.40 9.89 11.80
Pr 0.97 1.06 0.90 1.02 0.96 1.06 0.95 1.42 1.47 1.64 1.72 1.67 2.13
Nd 4.90 5.50 5.06 5.50 4.78 5.70 5.19 7.92 7.93 8.75 9.56 936 11.10
Sm 2.00 2.00 1.85 1.90 1.88 2.20 1.93 2.76 281 2.89 3.16 3.10 3.98
Eu 0.79 0.81 0.69 0.80 0.74 0.82 0.76 1.07 1.14 1.10 1.23 1.20 1.40
Gd 2.60 2.90 2.83 2.80 2.40 3.00 3.00 4.20 4.34 4.47 4.61 4.72 6.02
Tb 0.50 0.60 0.50 0.50 0.52 0.60 0.55 0.79 0.76 0.77 0.79 0.84 1.08
Dy 3.40 3.60 3.53 3.40 3.56 3.80 3.66 5.30 5.26 5.01 5.64 5.40 7.00
Ho 0.70 0.80 0.78 0.70 0.75 0.80 0.81 1.12 1.15 1.05 1.19 1.19 154
Er 2.10 2.20 2.38 2.10 2.35 2.30 243 341 3.35 3.17 3.56 3.58 4.78
Tm 0.30 0.33 0.33 0.30 0.33 0.35 0.35 0.50 0.48 0.47 0.49 0.51 0.70
Yb 1.90 2.20 217 2.00 2.15 2.30 2.26 3.33 3.16 291 3.37 3.34 4.40
Lu 0.31 0.35 0.34 0.33 0.33 0.36 0.35 0.52 0.51 0.46 0.54 0.55 0.73
Mg# 61 61 63 62 61 56 62 52 48 51 49 46 40
Eu/Eu* 1.06 1.03 0.92 1.06 1.06 0.98 0.97 0.96 1.00 0.94 0.99 0.96 0.87
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