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Abstract:

Hornblende-biotite tonalites are the most aged igneous rocks of the area that intruded into
the metamorphic rocks and flisch. Based on microprobe analyses of biotite show they are
annite — siderophyllite in composition. According to the composition of biotite they have a
magmatic series were peraluminous to calcalkaline. Temperatures gained by application of Ti
in biotite thermometry method are 500 to near 700 °C in 4 to 6 kbars.
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Sample No. Si0, TiO, Al,O05 Cr,03 FeO MnO MgO Ca0 Na,O K,O Total
588 35.94 | 3.05 | 16.64 0.01 2196 | 0.42 | 790 | 0.05 | 0.10 | 9.32 | 95.39
589 35.75 | 3.34 | 16.66 0.02 2211 | 0.37 | 767 | 0.08 | 0.11 | 9.14| 95.26
590 35.83 | 3.21 | 16.77 0.00 2171 | 0.33 | 781 | 0.03 | 0.09 | 9.46 | 95.24
591 36.05 | 2.95 | 16.84 0.03 21,79 | 0.40 | 793 | 0.04 | 0.13 | 9.26 | 95.40
623 36.43 | 1.83 | 17.48 0.01 2090 | 0.35 | 8.19 | 0.19 | 0.16 | 9.24 | 94.77
626 36.43 | 1.85 | 17.67 0.00 2132 | 043 | 8.15 | 0.12 | 0.09 | 9.24 | 95.31
627 36.03 | 1.82 | 17.72 0.00 2147 | 045 | 821 | 0.16 | 0.17 | 9.36 | 95.39
628 35.60 | 2.02 | 17.69 0.01 21.84 | 0.39 | 8.00 | 0.04 | 0.09 | 9.43 | 95.11
630 35.83 | 1.95 | 18.03 0.00 21.68 | 0.38 | 8.13 | 0.08 | 0.09 | 9.36 | 95.54
651 36.03 | 1.94 | 17.66 0.00 2154 | 0.41 | 8.11 | 0.15 | 0.10 | 9.33 | 95.26
653 36.15 | 1.61 | 17.30 0.00 21.03 | 0.34 | 837 | 0.18 | 0.13 | 9.36 | 94.45
654 35.68 | 1.64 | 17.57 0.01 21.88 | 0.35 | 833 | 0.08 | 0.10 | 9.43 | 95.07
655 36.19 | 1.76 | 17.76 0.02 21.24 | 0.33 | 831 | 0.16 | 0.13 | 9.33 | 95.22
658 35.98 | 1.87 | 17.92 0.02 21.06 | 0.43 | 7.84 | 0.22 | 0.16 | 9.09 | 94.61
662 35.88 | 2.04 | 17.35 0.02 21.77 | 0.38 | 827 | 0.19 | 0.12 | 9.01 | 95.02

lsample No. Si AV [ A | AR [T Cr Fe Mn [ Mg Ca Na K OH* | Total

588 5.49 | 2.51 | 0.49 | 3.00 | 0.35 | 0.00 | 2.81 | 0.05 | 1.80 | 0.01 | 0.03 | 1.82 | 4.00 | 19.82

589 5.47 | 2.53 | 0.48 3.01 0.38 | 0.00 | 2.83 | 0.05 1.75 | 0.01 | 0.03 1.79 | 4.00 19.76

590 5.48 | 2.52 | 0.50 3.02 0.37 | 0.00 | 2.78 | 0.04 | 1.78 | 0.00 | 0.03 1.85 | 4.00 19.80

591 549 | 251 | 0.52 3.02 0.34 | 0.00 | 2.78 | 0.05 1.80 | 0.01 | 0.04 | 1.80 | 4.00 19.82

623 5.54 | 2.46 | 0.68 3.14 0.21 | 0.00 | 2.66 | 0.05 1.86 | 0.03 | 0.05 1.79 | 4.00 19.88

626 5.52 | 2.48 | 0.68 3.16 0.21 | 0.00 [ 2.70 | 0.06 | 1.84 | 0.02 | 0.03 1.79 [ 4.00 19.87

627 5.48 | 2.52 | 0.66 3.18 0.21 | 0.00 | 2.73 | 0.06 | 1.86 | 0.03 | 0.05 1.82 | 4.00 19.90

628 5.46 | 2.54 | 0.65 3.20 0.23 | 0.00 | 2.80 | 0.05 1.83 | 0.01 | 0.03 1.84 | 4.00 19.85

630 5.45 | 2.55 | 0.68 3.23 0.22 | 0.00 | 2.76 | 0.05 1.84 | 0.01 | 0.03 1.82 | 4.00 19.86

651 5.49 | 2.51 | 0.66 3.17 0.22 | 0.00 | 2.74 | 0.05 1.84 | 0.02 | 0.03 1.81 | 4.00 19.87

653 5.54 | 246 | 0.66 3.12 0.19 | 0.00 | 269 | 0.04 | 191 | 0.03 | 0.04 | 1.83 | 4.00 19.90

654 5.47 | 2.53 | 0.65 3.18 0.19 | 0.00 | 2.81 | 0.05 1.90 | 0.01 | 0.03 1.84 | 4.00 19.90

655 5.50 | 2.50 | 0.68 3.18 0.20 | 0.00 [ 2.70 | 0.04 | 1.88 | 0.03 | 0.04 | 1.81 | 4.00 19.89

658 5.50 | 2,50 | 0.73 3.23 0.22 | 0.00 | 2.69 | 0.06 | 1.79 | 0.04 | 0.05 1.77 | 4.00 19.82

662 5.48 | 2.52 | 0.61 3.13 0.23 | 0.00 | 2.78 | 0.05 1.88 | 0.03 | 0.04 | 1.76 | 4.00 19.84
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