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PR28

PR29 | PR30 PR31

38.99

37.11 37.61 37.64

4.79 6.54 6.83 6.23

13.11 12.44 12.31

12.78

11.22 15.25

15.44 14.90

0.08 0.08 0.08 0.09

18.72

14.27 14.30 15.05

0.00 0.03 0.02 0.01

0.37 0.94 0.59 0.53

10.65 10.08

10.14 10.35

97.94

96.74 97.32 97.60

5.87 5.79 5.82 5.80

2.32 2.29 2.25 2.32

0.19 0.00 0.00 0.00

0.54 0.77 0.79 0.72

1.41 1.99 2.00 1.92

0.01 0.01 0.01 0.01

4.20 332 3.30 3.45

0.00 0.01 0.00 0.00

0.11 0.28 0.18 0.16

2.04 2.00 2.00 2.03

Rock Type PR26 PR27
Sio, 38 38.15
TiO, 6.81 6.18
AlLO, 12.71 13.01
FeO 13.00 12.20
MnO 0.07 0.09
MgO 15.88 16.92
CaO 0.00 0.00
Na,O 0.54 0.53
K0 10.41 10.36
Total 97.44 | 97.47

Si 5.81 5.80
ALT 2.29 2.33
AlY 2.19 2.20
AV 0.10 0.13

Ti 0.78 0.71

Fe 1.66 1.55
Mn 0.01 0.01
Mg 3.62 3.84

Ca 0.00 0.00

Na 0.16 0.16
K 2.03 2.01
Mg/(Mg+ Fe*) | 0.69 0.71

0.75 0.63 0.62 0.64

VO
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Samples | 93-PR4 | 93-PRS | 93-PR8 | 93-PR12 | 93-PR3 | 93-PR6 || Samples | 93-PR4 | 93-PR5 | 93-PR8 | 93-PR12 | 93-PR3 | 93-PR6

Sio, 51.41 51.6 52.16 52.25 53.4 58.5 Sc 26.97 23.36 21.86 22.73 20.65 8.18
ALO, 15.77 16.395 16.435 16.333 16.798 16.908 Sb 0.246 0.235 0.256 0.389 0.421 <L.D.
FeO, 9.584 9.094 8.633 8.514 8.138 4.747 Sm 6.457 6.407 6.487 6.864 6.319 6.947
MnO 0.1547 0.1434 0.1388 0.1374 0.1304 0.064 Sn 2.464 2.543 2.559 3.018 2.544 3.278
MgO 5.538 4.726 4.275 4.412 423 1.197 Sr 576.2 585.2 592 569.1 654.6 4583
CaO 7.864 7.404 7.179 7.253 6.976 2.079 Ta 0.964 0.919 1.154 1.156 1.106 1.802
Na,0 2.997 3.239 3.217 3.307 3.165 4.099 Tb 0.812 0.805 0.817 0.86 0.806 0.854
K20 3.691 3.953 4.234 4.031 4.42 7.89 Th 12.23 11.35 9.986 13.37 14.35 20.24
TiO, 1.136 1.176 1.112 1.11 1.039 1.032 Tm 0.376 0.359 0.369 0.396 0.363 0.425
PO, 0.48 0.53 0.51 0.5 0.5 0.33 o) 3.528 3.022 2.773 3.847 3.938 5.513

PF 0.87 1.5 1.23 1.22 1.24 2.21 A% 213.6 205.5 191.6 186.6 170.7 56.61
Total 99.49 99.76 99.12 99.06 100.03 99.06 w 2.392 2.164 154.5 2.606 2.79 2.191

As 3.047 2.119 2.052 2.629 3.847 <L.D. Y 27.04 26.49 26.09 27.91 25.8 28.35

Ba 799.2 869.5 895.5 830.8 866.8 771.7 Yb 2.54 2.427 2.469 2.667 2.445 2.953

Be 2.803 2.781 2.542 3.39 3.272 3.293 Zn 91.82 88.82 90.54 86.49 85.72 44.87

Bi 0.164 0.128 <L.D. <L.D. 0.214 <L.D. Zr 175.4 209.6 153.9 180.2 196.8 291

Cd 0.127 0.131 0.161 0.124 0.131 0.188 Ce/Yb 28.76 24.84 27.01 27.95 26.14 26.14

Ce 63.09 65.55 64.53 69.71 70.33 82.53 Rb/Zr 0.87 0.83 0.70 1.06 1.00 0.92

Co 29.9 26.25 35.02 23.67 23.24 6.476

Cr 153.2 155.3 105 147 121.8 14.23

Cs 5.703 6.035 4.916 6.921 5.965 2.034

Cu 96.51 108.9 109.2 92.03 93.29 126.8

Dy 5.016 4.801 4.871 5.135 4.808 5.152

Er 2.59 2.52 2.591 2.729 2.573 2.878

Eu 1.6 1.664 1.749 1.669 1.596 1.681

Ga 18.91 18.22 18.86 19.05 18.73 18.64

Gd 5.358 5.471 5.625 5.856 5.555 5.674

Ge 1.47 1.431 1.499 1.521 1.459 1.143

Hf 4.436 4.859 3.947 4.886 4.694 7.038

Ho 0.999 0.975 0.987 1.041 0.976 1.053

In <L.D. <L.D. <L.D. <L.D. <L.D. <L.D.

La 31.08 32.25 32.13 34.82 34.63 40.4

Lu 0.387 0.376 0.383 0.405 0.383 0.456

Mo 1.741 1.883 1.511 1.909 2.062 2.159

Nb 13.57 13.61 12.35 15.92 15.54 25.47

Nd 30.54 30.58 30.84 32.44 31.24 34.65

Ni 63.2 57.77 50.86 51.13 57.61 <L.D.

Pb 16.1297 16.7943 | 17.1871 17.7714 15.8428 10.45

Pr 7.51 7.769 7.86 8.346 8.137 9.437

Rb 146.3 146.5 154.5 166.5 170.6 308

Vof
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Rock Type PR9 | PR10 | PRIl | PR21 | PR22 | PR23 | PR39 | PR40 | PR41 | PR18 | PRI19 | PR20
Sio, 53.10 | 51.16 | 52.57 | 51.33 | 50.55 | 50.39 | 52.69 | 51.53 | 50.80 | 52.54 | 52.68 | 52.92
TiO, 0.38 1.04 0.12 0.86 1.05 1.04 0.28 0.84 0.96 0.21 0.21 0.17
AlLO, 0.89 2.86 0.69 2.16 291 2.88 1.01 2.09 2.47 0.68 0.52 0.45
Cr,0, 0.04 0.03 0.02 0.02 0.03 0.02 0.01 0.01 0.01 0.01 0.00 0.00
FeO 1037 | 9.19 | 10.00 | 8.83 9.11 9.38 9.35 9.65 9.23 | 23.52 | 23.16 | 23.40
MnO 0.37 0.27 0.38 0.35 0.25 0.30 0.36 0.34 0.31 0.81 0.83 0.82
MgO 14.06 | 1437 | 1425 | 14.09 | 14.28 | 14.00 | 14.59 | 14.75 | 14.49 | 21.98 | 21.77 | 22.00
CaO 21.13 | 21.55 | 22.54 | 21.61 | 21.87 | 21.68 | 21.91 | 20.86 | 21.84 | 1.00 0.99 1.13
Na,O 0.45 0.40 0.23 0.41 0.37 0.39 0.35 0.71 0.42 0.11 Wo0.37 | 0.05
K,0 0.04 0.02 0.00 0.02 0.01 0.00 0.01 0.05 0.01 0.06 0.05 0.02
Si 1.97 1.88 1.95 1.92 1.87 1.87 1.95 1.89 1.88 1.95 1.95 1.96
Ti 0.01 0.03 0.00 0.02 0.03 0.03 0.01 0.02 0.03 0.01 0.01 0.00
Al 0.04 0.12 0.03 0.09 0.13 0.13 0.04 0.09 0.11 0.03 0.02 0.02
AlY 0.02 0.09 0.03 0.06 0.10 0.10 0.04 0.08 0.10 0.03 0.02 0.02
AV 0.02 0.04 0.00 0.03 0.03 0.03 0.00 0.01 0.01 0.00 0.00 0.00
Fe** 0.04 0.08 0.09 0.06 0.10 0.09 0.07 0.13 0.12 0.08 0.09 0.05
Fe** 0.28 0.21 0.22 0.22 0.18 0.20 0.22 0.17 0.17 0.65 0.63 0.67
Mn 0.01 0.01 0.01 0.01 0.01 0.01 0.01 0.01 0.01 0.03 0.03 0.03
Mg 0.78 0.79 0.79 0.78 0.79 0.78 0.80 0.81 0.80 1.21 1.20 1.22
Ca 0.84 0.85 0.89 0.86 0.87 0.86 0.87 0.82 0.86 0.04 0.04 0.04
Na 0.03 0.03 0.02 0.03 0.03 0.03 0.03 0.05 0.03 0.01 0.03 0.00
Wo 44.20 | 46.08 | 46.94 | 46.27 | 47.18 | 47.02 | 4584 | 45.62 | 47.17 | 2.08 2.10 232
En 40.92 | 42.75 | 41.29 | 41.98 | 42.86 | 42.24 | 42.47 | 44.88 | 43.55 | 63.71 64.17 | 62.94
Fs 14.89 | 11.17 | 11.76 | 11.75 | 9.96 | 10.74 | 11.69 | 9.50 9.28 | 34.21 33.73 | 34.74

AN
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Location Plg Af
Sample No. | PRI PR2 PR3 PR4 | PR12 | PRI3 PR14 PR5 PR6 PR7 PR8 | PR15 | PRI6 PR17
Sio, 56.30 | 57.06 | 57.33 | 53.85 | 58.00 | 54.17 | 54.32 | 64.80 | 64.74 | 63.04 | 63.41 | 64.11 | 6490 | 64.36
TiO, 0.09 | 0.10 | 0.09 | 0.08 | 0.10 0.10 0.10 0.14 0.12 0.10 | 0.05 | 0.14 0.18 0.18
ALO, 26.40 | 26.16 | 25.86 | 28.41 | 25.79 | 28.63 | 28.78 19.01 18.92 | 19.62 | 1831 | 19.25 | 19.25 19.32
Cr,0, 0.00 | 0.01 0.01 0.00 | 0.00 0.00 0.00 0.00 0.01 0.00 | 0.00 | 0.00 0.00 0.00
FeO 045 | 042 | 038 | 031 0.33 0.37 0.33 0.14 0.19 020 | 0.19 | 0.13 0.17 0.29
MgO 0.00 | 0.04 | 0.03 0.03 0.02 0.02 0.00 0.00 0.00 0.00 | 0.02 | 0.02 0.02 0.00
CaO 9.57 | 899 | 8.69 | 11.59 | 8.63 11.67 11.57 0.68 0.73 1.52 | 0.59 1.13 1.12 1.15
Na,0 5.95 6.27 | 6.58 | 498 | 6.26 5.01 4.98 3.30 3.44 3.92 | 3.35 3.95 3.89 3.60
K0 0.77 | 0.86 | 0.65 0.38 | 0.85 0.41 0.31 12.71 1244 | 11.13 | 13.07 | 11.03 | 11.13 11.28
Total 99.54 1 99.92 | 99.62 | 99.63 | 99.99 | 100.38 | 100.40 | 100.78 | 100.59 | 99.54 | 99.00 | 99.77 | 100.66 | 100.19
Si 254 | 256 | 258 | 244 | 2.6l 2.44 2.45 293 2.93 2.87 | 291 291 2.93 2.92
Ti 0.00 | 0.00 | 0.00 | 0.00 | 0.00 0.00 0.00 0.00 0.00 0.00 | 0.00 | 0.00 0.01 0.01
Al 1.41 1.39 1.37 1.52 1.37 1.52 1.53 1.01 1.01 1.05 | 0.99 1.03 1.02 1.03
Cr 0.00 | 0.00 | 0.00 | 0.00 | 0.00 0.00 0.00 0.00 0.00 0.00 | 0.00 | 0.00 0.00 0.00
Fe** 0.02 | 0.02 | 0.01 0.01 0.01 0.01 0.01 0.01 0.01 0.01 0.01 0.00 0.01 0.01
Mg 0.00 | 0.00 [ 0.00 | 0.00 [ 0.00 0.00 0.00 0.00 0.00 0.00 | 0.00 | 0.00 0.00 0.00
Ca 0.46 | 043 042 | 0.56 | 0.42 0.56 0.56 0.03 0.04 0.07 | 0.03 | 0.06 0.05 0.06
Na 0.52 | 0.55 0.57 | 0.44 | 0.55 0.44 0.43 0.29 0.30 035 | 030 | 0.35 0.34 0.32
K 0.04 | 0.05 0.04 | 0.02 | 0.05 0.02 0.02 0.73 0.72 0.65 | 076 | 0.64 0.64 0.65
XAn 45.03 | 42.09 | 40.66 | 55.05 | 41.15 | 54.98 | 55.22 3.12 3.35 6.95 | 2.66 | 528 5.23 5.45
XAb 50.66 | 53.12 | 55.72 | 42.80 | 54.02 | 42.72 | 43.01 27.41 28.60 | 32.44 | 27.29 | 33.38 | 32.88 | 30.88
XOr 431 479 | 3.62 | 2.15 | 4383 2.30 1.76 69.47 | 68.05 | 60.61 | 70.05 | 61.34 | 61.89 | 63.67

o LSS SsSB4 s -0 Jsdr
(! a.»\.ATC,..»:A.:[)}__SI\‘ b bl Jse %) (W%)

Rock Type | PR32 | PR33 | PR34 | PR35
Sio, 3593 36 3591 | 36.05
TiO, 0.03 0.03 0.03 0.05
ALO, 0.01 0.03 0 0.03
FeO 34.46 | 3432 | 3439 | 35.06
MnO 0.83 0.8 0.75 0.77
MgO 29.31 | 28.87 | 28.93 | 29.19
CaO 0.11 0.13 0.11 0.07
Na,O 0.07 0.18 0.04 0.07
K,0 0 0.02 0.01 0.01
Si 0.99 0.99 0.99 0.99
Ti 0.00 0.00 0.00 0.00
Al 0.00 0.00 0.00 0.00
Fe** 0.03 0.01 0.01 0.02
Fe?* 0.76 0.78 0.78 0.78
Mn 0.02 0.02 0.02 0.02
Mg 1.20 1.19 1.19 1.19
Ca 0.00 0.00 0.00 0.00
Te 0.96 0.93 0.87 0.89
Fo 59.58 | 59.32 | 59.37 | 59.15
Fa 39.30 | 39.56 | 39.59 | 39.86
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Abstract

A gabbro to monzonite sill is injected into the Karaj tuffs at the north of Parachan village, North of Karaj. The main minerals of these rocks
are plagioclase, pyroxene, K feldspar, olivine and biotite. Clinopyroxene mineral chemistry studies carried out on the intrusive bodies, indicate
two types of diopside and augite clinopyroxene composition. The chemical composition of the pyroxenes shows that these rocks have been
crystallized in a subduction geological setting. The average crystallization temperature of clinopyroxenes is about 1120 to 1170 °C, and it
seems that clinopyroxenes crystallized at lower temperature than orthopyroxenes. Plagioclase composition in these rocks is variable, changing
from andesine to labradorite. K feldspars are in the orthoclase range and olivine are hyalosiderite. Biotite is one of the most prominent
ferromagnesian minerals in the studied bodies. Compositionally, it is plotted between the fields of annite and siderophyllite. Most of these
biotites are primary magmatic and some are plotted in the re-equilibrated filed. Petrological evidence represent that fractional crystallization
from gabbro to monzonite had main role in genesis of these rocks. Enrichment in LILE) Ba, Rb and Th(and also depletion in HFSE (Nb
and Ti) in Rare Earth Elements distribution pattern in spider diagrams, indicate features of subduction-related rocks. Also they are enriched
in LREE rather than HREE, the characteristic which is usually observed in the rocks from subduction environments and active continental
margins. Chemical and petrological studies, indicate role of fractional crystallization in the evolution of magma, although, minor amounts of
assimilation and contamination of magma by crustal rocks occurred. This alkaline magma has been formed by low degree of partial melting of
an enriched sub-continental lithospheric garnet-lherzolite mantle source.
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