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Discriminating functionl = - 0.0447 SiO, - 0.972 TiO, + 0.008 Al,03-0.267Fe,03 +0.208FeO - 3.082MnO
+ 0.140MgO + 0.195Ca0 + 0.719Naz0 - 0.032K:0 + 7.510P205 + 0.303

Discriminating function2 = - 0.4217SiO; + 1.988TiO; - 0.526Al,03 -0.551Fe,03 - 1.610FeO + 2.720MnO
+0.881MgO - 0.907Ca0 - 0.177Na20 - 1.840K,0 + 7.244P,0s + 43.57
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Samples ‘ MD-

S50 l SS12 I SS16

| ss17 |

SS34
SiO, 62.52 49.29 59.9 58.09 81.82 59.44 86.74
Ti 0.79 2.59 0.56 0.86 1.02 0.26 0.89 0.46
Al,O; 4 16.34 17.84 20.16 19.65 5.89 19.82 6.22
Fe,O4' 6.49 13.79 8.59 8.95 8.22 3.84 6.87 2.89
1.77 1.97 7.60 2.59 3.28 1.09 2.67 1.41
0.11 0.06 0.17 0.17 0.13 0.08 0.11 0.04
0.50 1.90 10.18 0.35 0.34 2.26 0.36 0.24
0.79 1.33 1.26 1.19 1.03 1.24 1.35 0.56
3.66 2.97 1.54 3.57 4.56 0.59 3.72 0.05
0.08 0.03 0.045 0.05 0.02 0.03 0.04 0.17
2.39 1.23 2.97 2.26 3.44 2.93 4.72 1.04
100 99.98 100.045 100.05 99.78 100.03 99.99 99.82
ppm

38.70 <0.50 7.40 8.90 39.40 7.10 12.20 41.70

363 458 152 358 442 67 441 10
1.80 1.70 1 3.90 2.20 0.80 2.70 0.70

Cu 2 18 38 34 4 65 51 42 32 25

Cr 82 79 106 135 113 111 127 108 103 93
Co 15.40 8.30 10.10 27.50 28.60 24.10 29.30 12.20 13.70 5.20




Cs 10.70 4.30 16.40 12.50 5.10 12.10 5.70 1.30 3.90 <0.50

Ce 59 51 70 74 17 77 64 39 75 3050
Cd 0.10 0.20 0.20 0.20 <0.10 0.20 0.20 0.20 0.10 <0.10
Dy 3.60 3.80 3.50 5.70 3.50 3.10 4.20

Eu 0.66 1.09 0.87 1.86 0.5 0.96 091

Er 1.40 1.20 1.20 2.60 1.60 0.90 2

Gd 4.56 434 5.08 6.21 2.78 5.17 4.32

Hf 2 2 2.40 1.90 2.30 ‘ 2 2.50

Li 57 40 62 61 43 89 65

13.60 36.70 | 1284.60
3.52 9.66 368.39
17 18 13
0.80 174 0.95
2 6.50 176.80
4350 | 139.80 | 5250
43 20 7.9
0.50 1.40 0.50
0.20 0.90 15.60
2.70 15.40 17.80
<0.10 0.30 0.40
0.60 2 3.40
39 174 33
<1 1.10 <1
4.80 1530 | 45.20
0.34 2.05 1.73
19 81 8
abgye Glsls o ge,8 5 Slo)So ((F3jlso Slo il ¥ Jgur
MD-1 MD-2 st s2 s4 S50 ss12 | Ss16 | SS17 | SS34
cl 74/80 76/14 81/21 | 72/49 | 5788 | 7978 | 76/82 | 59/02 | 78/50 | 87/98
cl 93/61 87/10 94/31 | 8350 | 60/93 | 92/90 | 93/48 | 62/73 | 92/06 | 88/60
ICV? 0/89 0/70 0/65 1/50 1/67 0/87 0/94 1/58 0/80 0/90

1. CIA= [Al,05/Al,03+Ca0+Na;0+K,0]*100
2. CIW= [Al,05/Al,03+Ca0+Na;0]*100
3. ICV= (Fe,03+K0+Na,0+Ca0+MgO+TiO,)/Al,05
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Abstract

The studied metamorphic rocks occur around the Sefid- nd Malekchahr

plutons in the southwest of Nehbandan. Field and petrog ns indicate tha

comprise two main groups: regional and contact ary minerals in
metamorphic rocks include andalusite, garnet, plagi i vite, quartz, tourmaline, calcite,

clay minerals, and opaque minerals, exhibiting porphyr ic, and granoblastic textures.
The contact metamorphic rock y a granulartextu mposed of quartz, chlorite,

muscovite, biotite, plagioclase, epidote, and opaque

Its reveal that these rocks fall wit range of from 49.29 to 86.74 wt%,
t%, TiO, from 0.26 to 2.59 wt%, and MgO from
1.09 to 7.60 nt with metapelites derived from fine-grained
sedimentary, source es. The relative enrichment of LILE and LREE

compared t EE an nomalies in Nb, Ti, and P, indicates the evolution of

Geochemical re
Al,O5 from 5.89

these rogks in a subductio i ntinental margin. Furthermore, the negative Eu anomaly
(EwE S3) i i ith the characteristics of calc-alkaline rocks in this setting. High values of
ClAa I e chemical weathering in the source environment, comparable to values

‘s Additionally, high ICV values in most samples indicate immature sediments
i osited at an active continental margin.

edimentary source rock, Shale-greywacke, Active continental margin,
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