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Pointno. | 401 | 404 | 407 | 410 | 413 | 416 | 423 | 426 | 429 | 435 | 447 | 450 | 460 | 463 | 466 | 469 | 472 | 476 | 479 | 483 | 486 | 490 | 493 | 496 | 499 | 502 | 505 | 508 | 511 | 514
SiO, 38.55|38.42 | 38.24 | 38.30 | 38.16 | 38.43 | 38.33 | 38.40 | 38.24 | 38.46 | 38.70 | 38.18 | 38.45 | 38.02 | 37.99 | 38.37 | 38.15 | 38.01 | 38.16 | 38.12 | 38.07 | 38.27 | 38.22 | 38.16 | 38.22 | 38.22 | 38.31 | 38.31 | 38.36 | 38.42
TiO, 034 | 031 | 035 033 | 029 | 029 | 0.28 | 0.37 | 0.36 | 0.35 | 0.31 | 0.37 | 0.14 | 0.45 | 0.40 | 0.27 | 0.51 | 0.40 | 0.36 | 0.42 | 0.34 | 0.41 | 027 | 0.44 | 042 | 0.36 | 0.36 | 0.33 | 0.32 | 0.44
ALO, 21.40 | 21.55 [ 21.31 | 21.28 | 21.35 [ 21.44 | 21.29 | 21.13 | 21.24 | 21.45 | 21.40 | 21.16 | 21.59 | 21.05 | 21.49 | 21.53 | 21.19 | 20.93 | 21.31 | 21.20 | 21.40 | 21.39 | 21.44 | 21.17 | 21.30 | 21.26 | 21.18 | 21.27 | 21.57 | 21.36
Cr,0, 0.00 | 0.01 | 0.03 | 0.02 | 0.00 | 0.02 [ 0.00 | 0.00 | 0.00 [ 0.01 [ 0.00 | 0.00 [ 0.00 [ 0.00 | 0.00 | 0.00 [ 0.01 | 0.00 [ 0.00 [ 0.00 | 0.01 | 0.01 { 0.00 | 0.05 | 0.01 | 0.01 | 0.00 | 0.00 | 0.02 | 0.00
FeO 28.90 | 29.05 | 28.87 [ 29.31 | 29.14 | 29.26 | 28.33 | 28.28 | 28.59 | 28.50 | 29.02 | 28.39 | 29.35 | 29.10 | 29.75 | 29.44 | 29.45 | 29.47 | 29.22 | 28.55 | 29.29 | 29.39 | 29.47 | 29.30 | 29.54 | 28.94 | 29.15 | 29.18 | 29.34 | 28.78
MnO 1.62 | 1.72 | 1.68 | 1.84 | 1.77 | 1.70 | 1.93 | 2.02 | 2.13 | 2.26 | 2.07 | 2.11 | 2.52 | 2.51 | 2.52 | 2.40 | 2.26 | 2.46 | 2.14 | 2.12 | 2.34 | 2,18 | 2.12 | 2.01 | 2.05 | 1.87 | 1.94 | 2.00 | 1.99 | 1.84
MgO 495 | 471 | 4.65 | 463 | 468 | 460 | 5.14 | 5.02 | 5.07 | 458 | 441 | 457 | 4.18 | 3.58 | 3.45 | 3.48 | 3.18 | 3.10 | 3.16 | 3.13 | 3.15 | 3.19 | 3.12 | 3.26 | 3.27 | 3.11 | 3.35 | 3.37 | 3.46 | 3.39
Ca0O 549 | 541 | 543 | 543 | 530 | 531 | 522 | 526 | 526 | 543 | 547 | 579 | 5.03 | 6.18 | 5.70 | 6.02 | 6.65 | 5.99 | 6.76 | 6.97 | 6.39 | 6.58 | 630 | 6.72 | 6.48 | 7.17 | 6.82 | 6.56 | 6.57 | 6.81
Na,O 0.05 | 0.00 | 0.05 | 0.00 [ 0.02 [ 0.03 | 0.05 | 0.03 | 0.02 | 0.03 | 0.02 | 0.00 | 0.00 | 0.02 | 0.01 | 0.04 | 0.05 | 0.01 | 0.03 | 0.05 | 0.00 | 0.00 [ 0.01 | 0.03 | 0.01 | 0.05 | 0.02 | 0.05 | 0.00 | 0.03
K,0 0.00 | 0.00 | 0.00 [ 0.00 | 0.00 | 0.00 [ 0.02 | 0.02 | 0.00 [ 0.08 [ 0.01 | 0.03 | 0.00 [ 0.00 | 0.00 | 0.00 [ 0.00 | 0.03 | 0.02 [ 0.00 | 0.00 | 0.00 [ 0.00 | 0.01 | 0.01 | 0.00 [ 0.01 | 0.04 | 0.04 | 0.00
Total 101.3 | 101.2 [ 100.6 | 101.1 | 100.7 [ 101.1 | 100.6 | 100.5 [ 100.9 | 101.2 | 101.4 | 100.6 | 101.3 | 100.9 | 101.3 | 101.6 | 101.5 | 100.4 | 101.2 | 100.6 | 101.0 | 101.4 | 100.9 [ 101.2 | 101.3 | 101.0 | 101.1 | 101.1 | 101.7 | 101.1

Si 3.00 [ 2.99 | 3.00 | 2.99 | 2.99 | 3.00 | 3.00 | 3.01 | 2.99 | 3.00 | 3.01 | 2.99 | 3.00 [ 2.99 | 2.98 | 3.00 | 2.99 | 3.01 | 3.00 | 3.01 | 3.00 | 3.00 | 3.00 | 3.00 | 3.00 | 3.00 | 3.00 | 3.01 [ 2.99 | 3.01

ALY 0.00 | 0.01 | 0.00 | 0.01 | 0.01 [ 0.00 | 0.00 | 0.00 [ 0.01 | 0.00 | 0.00 | 0.01 | 0.00 | 0.01 | 0.02 | 0.00 | 0.01 [ 0.00 | 0.00 | 0.00 | 0.00 [ 0.00 [ 0.00 [ 0.00 | 0.00 | 0.00 | 0.00 | 0.00 [ 0.01 | 0.00
Al 196 | 197 | 1.97 | 1.95 | 1.96 | 1.97 | 1.96 | 1.95 | 1.94 | 1.97 | 1.96 | 1.95 | 1.99 | 1.95 | 1.97 | 1.98 | 1.95 | 1.96 | 1.97 | 1.97 | 1.98 | 1.97 | 1.99 | 1.96 | 1.97 | 1.97 | 1.96 | 1.97 | 1.98 | 1.97

Ti 0.02 | 0.02 | 0.02 | 0.02 | 0.02 | 0.02 | 0.02 | 0.02 | 0.02 | 0.02 | 0.02 | 0.02 | 0.0 | 0.03 | 0.02 | 0.02 | 0.03 | 0.02 | 0.02 | 0.03 | 0.02 | 0.02 | 0.02 | 0.03 | 0.02 | 0.02 | 0.02 | 0.02 | 0.02 | 0.03

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 | 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 [ 0.00 | 0.00
Fe?* 1.86 | 1.88 | 1.88 | 1.89 | 1.89 | 1.90 | 1.83 | 1.83 | 1.84 | 1.85 | 1.88 | 1.84 | 1.92 | 1.89 | 1.95 | 1.92 | 1.91 | 1.94 | 191 | 1.88 | 1.93 | 1.92 | 1.95 | 1.91 | 1.93 | 1.90 | 1.90 | 1.91 | 1.91 | 1.89
Fe’* 0.02 | 0.01 | 0.01 | 0.03 | 0.02 | 0.01 | 0.02 | 0.02 | 0.03 | 0.01 | 0.01 | 0.02 | 0.00 | 0.02 | 0.00 | 0.00 | 0.02 [ 0.01 | 0.01 | 0.00 | 0.00 [ 0.00 [ 0.00 | 0.01 | 0.01 | 0.00 | 0.01 | 0.01 [ 0.00 | 0.00
Mn 0.11 | 0.11 | 0.11 | 0.12 | 0.12 | 0.11 | 0.13 | 0.13 | 0.14 | 0.15 | 0.14 | 0.14 | 0.17 | 0.17 | 0.17 | 0.16 | 0.15 | 0.17 | 0.14 | 0.14 | 0.16 | 0.14 | 0.14 | 0.13 | 0.14 [ 0.12 | 0.13 | 0.13 | 0.13 | 0.12
Mg 0.57 | 0.55 | 0.54 | 0.54 | 0.55 | 0.54 | 0.60 | 0.59 | 0.59 | 0.53 | 0.51 | 0.53 | 0.49 | 0.42 | 0.40 | 0.41 | 0.37 | 0.37 | 0.37 | 0.37 | 0.37 | 0.37 | 0.37 | 0.38 | 0.38 | 0.36 | 0.39 | 0.39 | 0.40 | 0.40

Ca 0.46 | 045 | 046 | 045 | 0.44 | 0.44 | 044 | 044 | 044 | 0.45 | 0.46 | 049 | 042 | 0.52 | 0.48 | 0.50 | 0.56 | 0.51 | 0.57 | 0.59 | 0.54 | 0.55 | 0.53 | 0.57 | 0.54 | 0.60 | 0.57 | 0.55 | 0.55 | 0.57
Sum 8.00 | 8.00 | 7.99 | 8.00 | 8.00 | 7.99 | 8.00 | 7.99 | 8.00 | 7.99 | 7.99 | 8.00 | 7.99 | 8.00 | 8.00 | 7.99 | 7.99 | 7.98 | 7.99 | 7.98 | 7.99 | 7.99 | 7.99 | 7.99 | 7.99 | 7.99 | 7.99 | 7.99 | 7.99 | 7.98
Almandine | 62.28 | 62.97 | 62.96 | 63.41 | 63.37 | 63.55 | 61.41 | 61.29 | 61.68 | 61.88 | 62.80 | 61.63 | 63.99 | 63.41 | 64.95 | 64.14 | 64.11 | 64.94 | 63.83 | 62.84 | 64.27 | 64.10 | 65.21 | 64.02 | 64.45 | 63.30 | 63.47 | 63.71 | 63.79 | 63.18
Pyrope 19.50 | 18.43 | 18.39 | 18.33 | 18.48 | 18.08 | 20.35 | 20.04 | 20.13 | 18.02 | 17.39 | 18.20 | 16.30 | 14.33 | 13.56 | 13.62 | 12.67 | 12.50 | 12.50 | 12.46 | 12.42 | 12.59 | 12.26 [ 12.99 | 12.94 | 12.34 | 13.33 | 13.36 | 13.53 | 13.37
Grossular | 14.59 | 14.79 | 14.88 | 14.10 | 14.19 | 14.56 [ 13.90 | 14.08 | 13.38 | 15.05 | 15.17 | 15.38 | 14.11 | 16.55 | 15.86 | 16.91 | 18.12 | 16.92 | 18.85 [ 19.91 | 18.06 | 18.43 | 17.80 | 18.43 | 18.00 | 20.15 | 18.82 | 18.42 | 18.28 | 19.32
Spessartine | 3.63 | 3.81 | 3.78 | 4.15 | 3.96 | 3.81 | 433 | 459 | 481 | 505 | 4.63 | 479 | 5.60 | 571 | 5.63 | 534 | 5.10 | 5.63 | 482 | 479 | 525 | 488 | 473 | 456 | 4.61 | 421 | 439 | 451 | 441 | 4.13
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Point no. 210 | 211 | 212 | 213 | 214 | 215 | 216 | 217 | 218 | 219 | 220 | 222 | 223 | 224 | 225 | 226 | 227
Sio, 36.87(37.13|37.44|37.09|36.97|36.83(37.17(37.13|37.01{36.93|36.66|37.00|{37.10|{37.10|37.26|37.19|37.17
TiO, 0.02 1 0.04 | 0.04 | 0.10 | 0.15 | 0.20 | 0.19 | 0.30 | 0.14 | 0.15 | 0.15 | 0.17 | 0.15 | 0.10 | 0.14 | 0.11 | 0.00
ALO, 21.49(21.62|21.60|21.40(21.51(21.47(21.49{20.97|21.51|21.55|21.36|21.49|21.78|21.40|21.24|21.55|21.30
Cr,0, 0.01 [ 0.01 | 0.01 | 0.04 | 0.00 | 0.01 | 0.00 | 0.01 [ 0.00 | 0.00 | 0.04 | 0.00 | 0.00 | 0.01 | 0.04 | 0.00 | 0.02
FeO 35.60(35.02(35.50|35.73|34.89|34.97(34.48|34.79(33.61(33.66|33.74|34.08|33.99|34.55|34.68|35.17|35.37
MnO 4.38 | 4.30 | 4.72 | 3.89 | 4.88 | 4.75 | 4.89 | 5.38 | 6.05 | 6.11 | 6.17 | 550 | 5.17 | 4.82 | 4.68 | 4.37 | 4.76
MgO 1281191190 (2.04|193|180|190|1.85|197|1.74|1.77|1.65|1.882.02 192|193 |1.62
CaO 0.17 1046 | 0.18 | 0.49 | 0.43 | 0.43 | 0.44 | 0.34 [ 0.39 | 0.42 | 0.40 | 0.47 | 0.45 | 0.47 | 0.45 | 0.43 | 0.18
Na,O 0.04 1 0.01 | 0.02 | 0.02 | 0.00 | 0.03 | 0.04 | 0.01 | 0.04 | 0.06 | 0.03 | 0.01 | 0.02 | 0.02 | 0.01 | 0.01 | 0.03
K, 0 0.00 | 0.00 | 0.00 | 0.02 | 0.00 | 0.00 | 0.00 | 0.01 | 0.00 | 0.00 | 0.00 | 0.04 | 0.00 | 0.00 | 0.00 | 0.01 | 0.00
Total 99.9 1100.5(101.4|100.8{100.8|100.5{100.6{100.8|100.7|100.6|100.3|100.4|100.5|100.5{100.4{100.8|100.4

Si 299 (2981299 298|297 |297|298|3.00 (297|297 297298297 |2.99]3.00|298|3.00

Ti 0.01]0.02 0.01 [ 0.02|0.03]0.03|0.02|0.00]|0.03]0.03|0.03|0.02|0.03|0.01|0.00|0.02|0.00
AlY 2.0512.04|2.032.01(202]202]202]|199]|202]2.02]|2.01|2.03]|2.04]|2.02]2.02]2.03]|2.03
AlY 0.00 | 0.00 | 0.00 | 0.01 | 0.01 | 0.01 | 0.01 | 0.02 | 0.01 | 0.01 | 0.01 | 0.01 | 0.01 | 0.01 | 0.01 | 0.01 | 0.00
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 | 0.00 | 0.00 | 0.00
Fe* 2481240 (241243238240 |236|236|230]|231|231|235|234|236|237|240 243
Fe* 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 | 0.00 | 0.00 | 0.00
Mn 0.30]0.29 [ 0.32 | 0.26 | 0.33 | 0.32 | 0.33 | 0.37 | 0.41 | 0.42 | 0.42 | 0.38 | 0.35 | 0.33 | 0.32 | 0.30 | 0.33
Mg 0.15]0.230.23 10.240.23 0.22|0.23|022]024]|0.21|0.21|0.20|0.22|0.24 | 0.23 | 0.23 | 0.19
Ca 0.01 | 0.04 | 0.02 | 0.04 | 0.04 | 0.04 | 0.04 | 0.03 | 0.03 | 0.04 | 0.03 | 0.04 | 0.04 | 0.04 | 0.04 | 0.04 | 0.02
Sum 8.00 | 8.00 | 8.00 | 8.00 | 8.01 | 8.00 | 8.00 | 7.99 | 8.00 | 8.00 | 8.01 | 8.00 | 8.00 | 8.00 | 7.99 | 8.00 | 8.00
Almandine |83.69|80.76(80.87(81.35|79.61|80.31|79.49|79.12|76.84|77.42(77.29(78.90(78.77(79.16|79.87|80.67|81.67
Spessartine |10.44|10.05|10.89| 8.97 [11.29(11.04|11.42|12.40|14.01|14.23|14.32|12.89|12.13|11.20(10.93[10.16|11.12
Pyrope 537|7.84|7.70 826 |7.85|738|780|751|803]|7.12|722|6.82|7.78|8.26|7.88 790 |6.68
Grossular 050135054142 (125|1.26|130|098|1.13|1.23|1.18|1.39|1.33|1.39 |1.32|1.27 [0.532
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Point no.| 680 | 681 [ 682 | 683 | 684 | 685 [ 688 | 689 | 690 | 691 | 692 [ 693 | 694 [ 695 | 696 [ 697 | 698 | 699 | 700 | 702 | 703 | 705 | 706
SiO. 37.21(37.19 [ 36.87 | 37.05 | 37.30 | 37.28 [ 37.13 | 36.47 | 36.82 | 36.85 | 36.81 [ 37.08 | 36.95 | 36.98 | 37.39 | 37.18 | 37.04 | 37.03 | 37.33 | 37.39 | 37.50 | 37.09 | 37.11

2
TiO, 0.06 | 0.08 | 0.11 | 0.10 [ 0.14 | 0.13 | 0.21 | 0.24 | 0.16 | 0.11 | 0.15 | 0.17 | 0.13 | 0.13 | 0.15 | 0.18 | 0.18 | 0.18 | 0.11 | 0.14 | 0.21 | 0.20 | 0.11
ALO, |21.27|21.56|21.49|21.36|21.36 |21.42(21.20|21.07 | 21.32 | 21.44 [21.41 |21.42|21.04 | 21.33 [ 21.19 | 21.38 | 21.35 | 21.42 | 21.31 | 21.24 | 20.98 | 21.13 | 21.38
Cr,0, | 0.01 | 0.02 | 0.03 | 0.02 | 0.00 | 0.04 | 0.03 | 0.01 | 0.03 | 0.00 | 0.01 | 0.01 | 0.00 [ 0.00 | 0.03 | 0.00 | 0.01 [ 0.02 | 0.00 | 0.02 | 0.03 | 0.00 | 0.02
FeO 36.86 [ 36.79 [ 37.05 | 37.25 [ 37.00 | 36.46 | 36.10 | 36.31 | 36.15 | 36.45 | 36.07 | 35.80 | 35.70 | 35.70 | 36.15 | 35.94 | 35.92 | 36.02 | 35.84 | 35.64 | 35.65 | 36.47 | 36.64
MnO 298 | 296 | 2.68 | 2.50 | 2.68 | 3.14 | 3.73 | 3.46 | 3.36 | 3.30 | 3.30 | 3.80 | 4.16 | 421 | 3.84 | 3.73 | 3.71 | 3.73 | 3.68 | 3.86 | 4.09 | 2.88 | 2.91
MgO 1.96 | 1.99 | 2.06 | 1.95 | 1.95 | 2.02 | 1.91 | 1.92 | 1.94 | 2.02 | 2.00 | 1.77 | 1.32 | 1.57 | 1.82 | 1.89 | 1.93 | 1.80 | 1.87 | 1.87 | 1.75 | 2.07 | 2.01
CaO 0.47 | 041 | 0.43 | 042 | 0.44 | 043 | 043 | 0.44 | 0.44 | 0.43 | 0.44 | 0.42 | 042 | 0.46 | 0.42 | 0.46 | 0.47 | 0.41 | 0.43 | 0.42 | 0.41 | 0.45 | 0.44
Na O 0.04 | 0.00 | 0.00 | 0.04 | 0.01 | 0.01 | 0.04 | 0.01 | 0.01 | 0.01 [ 0.01 | 0.03 | 0.00 | 0.03 | 0.04 | 0.04 | 0.03 [ 0.03 | 0.03 | 0.0 | 0.06 | 0.03 | 0.03
K,0 0.03 | 0.00 | 0.01 | 0.0 [ 0.00 | 0.00 | 0.00 | 0.00 | 0.02 | 0.00 | 0.00 | 0.01 | 0.01 | 0.01 | 0.00 | 0.00 | 0.00 | 0.01 [ 0.00 | 0.01 | 0.00 | 0.01 | 0.00
Total |100.88(101.01|100.73(100.71{100.88|100.93(100.78| 99.93 [100.25{100.59|100.20{100.50| 99.73 {100.41{101.04|100.81|{100.64(100.66{100.61{100.62(100.70|100.34(100.65

Si 299 | 298 | 297 | 298 | 299 | 299 | 299 | 297 | 298 | 297 | 2.97 | 2.98 | 3.00 | 2.99 | 3.00 | 2.99 | 2.98 | 2.98 | 3.00 | 3.00 | 3.02 | 2.99 | 2.98

Ti 0.01 | 0.02 | 0.03 | 0.02 | 0.01 | 0.01 | 0.01 | 0.03 | 0.02 | 0.03 | 0.03 | 0.02 | 0.00 | 0.01 [ 0.00 | 0.01 | 0.02 [ 0.02 | 0.00 [ 0.00 | 0.00 | 0.01 | 0.02
AlY 2.01 | 2.02 | 2.01 | 2.02 | 2.02 | 2.02 | 2.00 | 1.99 | 2.01 | 2.01 | 2.02 | 2.02 | 2.02 | 2.02 | 2.01 | 2.02 | 2.01 | 2.02 | 2.02 | 2.02 | 1.99 | 2.01 | 2.02
AlY 0.00 | 0.00 | 0.01 | 0.01 | 0.01 | 0.01 | 0.01 | 0.01 | 0.01 | 0.01 | 0.01 | 0.01 | 0.01 | 0.01 [ 0.01 | 0.01 | 0.01 | 0.01 [ 0.01 | 0.01 | 0.01 | 0.01 | 0.01
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 [ 0.00 | 0.00 | 0.00 [ 0.00 | 0.00 [ 0.00 | 0.00 | 0.00 | 0.00
Fe?* 2.50 | 250 | 2.52 | 2.54 | 2.52 | 248 | 2.46 | 2.49 | 2.48 | 248 | 2.47 | 2.46 | 2.47 | 245 | 2.46 | 245 | 2.45 | 2.46 | 2.45 | 2.44 | 243 | 249 | 250
Fe** 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 | 0.00 | 0.00 | 0.00 | 0.00 [ 0.00 | 0.00 | 0.00 | 0.00 | 0.00
Mn 0.20 | 0.20 | 0.18 | 0.17 | 0.18 | 0.21 | 0.25 | 0.24 | 0.23 | 0.23 | 0.23 | 0.26 | 0.29 | 0.29 | 0.26 | 0.25 | 0.25 | 0.25 [ 0.25 | 0.26 | 0.28 | 0.20 | 0.20
Mg 024 | 0.24 | 025 [ 0.23 |1 023 | 024 | 0.23 | 0.23 | 0.23 | 0.24 | 0.24 | 0.21 | 0.16 | 0.19 | 0.22 | 0.23 | 0.23 | 0.22 | 0.22 | 0.22 | 0.21 | 0.25 | 0.24
Ca 0.04 | 0.04 | 0.04 | 0.04 | 0.04 | 0.04 | 0.04 | 0.04 | 0.04 | 0.04 | 0.04 | 0.04 | 0.04 | 0.04 | 0.04 | 0.04 | 0.04 [ 0.04 | 0.04 [ 0.04 | 0.04 | 0.04 | 0.04
Sum 8.00 | 8.00 | 8.01 | 8.00 | 8.00 | 8.00 | 8.00 [ 8.01 | 8.00 | 8.01 | 8.00 | 8.00 | 7.99 | 8.00 | 7.99 | 8.00 | 8.00 | 8.00 | 7.99 [ 7.99 | 7.98 | 7.99 | 8.00
Almandine| 83.84 | 83.88 | 84.23 | 85.06 | 84.58 | 83.25 | 82.34 [ 82.90 | 82.96 | 82.97 | 82.85 | 82.62 | 83.41 | 82.37 | 82.47 | 82.27 | 82.17 | 82.72 | 82.50 | 82.08 | 82.07 | 83.53 | 83.77
Sp tine| 6.87 | 6.83 | 6.17 | 5.78 | 6.20 | 7.25 | 8.62 | 8.01 | 7.81 | 7.60 | 7.67 | 8.88 | 9.85 | 9.83 | 8.88 | 8.65 | 8.60 | 8.68 | 8.57 | 9.00 | 9.54 | 6.69 | 6.73
Pyrope | 7.94 | 8.09 | 835 | 7.94 | 794 | 823 | 7.78 | 7.80 | 7.92 | 8.19 | 8.19 | 7.26 | 549 | 645 | 7.42 | 7.72 | 7.85 | 7.38 | 7.66 | 7.68 | 7.16 | 8.46 | 8.21
Grossular| 1.36 | 1.20 | 1.26 | 1.22 | 129 | 1.27 | 125 | 1.29 | 1.30 | 1.24 | 1.29 | 1.24 | 1.25 | 1.35 | 1.23 | 1.36 | 1.38 | 1.22 | 1.28 | 1.23 | 1.22 | 1.32 | 1.29
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Sl e YV Aol 5322 5201 lakises 5 62 YT Aol s g slanel ees 53 1.2 5 1] Gladise 5 s St o g (G Yo

Sl dilale (glacs 4 b g e Sch gl Lot

Location N36° 21.862> N36° 21>46.9» N36° 20> 02.7» N36° 19> 48.2»
E059° 24.609> E059° 24,48.1» E059° 25> 0.1» E059° 25> 11.1»
Rock type Schist DTG 1 DTG 2 DTG 3
Sample no. Sch TD- 4 TD-3 TD-1 152 1.1 2 2.1
(Wt%)
Sio, 52.28 65.37 64.18 63.12 66.60 66.25 65.98 66.50
ALO, 20.56 13.21 14.25 15.18 14.32 15.02 14.74 14.54
TiO, 0.90 0.72 0.69 0.69 0.46 0.43 0.50 0.49
Fe,0, () 15.57 7.37 7.07 7.07 4.98 4.68 5.21 5.09
MnO 0.16 0.14 0.13 0.13 0.12 0.11 0.11 0.10
MgO 1.69 2.56 252 2.14 2.29 2.12 2.28 2.28
CaO 0.59 4.61 529 5.86 4.80 4.81 4.62 4.52
Na,O 0.66 1.62 .71 1.85 2.03 2.29 2.22 2.09
K,0 2.58 2.93 2.54 235 2.62 2.65 2.63 2.71
PO, 0.09 0.21 0.23 0.23 0.16 0.16 0.16 0.14
LOI 4.09 1.15 1.19 1.22 1.09 1.25 0.96 1.08
Total 95.08 98.72 98.61 98.61 99.47 99.77 99.41 99.54
K,0+Na O 3.24 4.54 426 4.20 4.65 4.94 4.85 4.81
(ppm)
Cl 177 188 192 164 103 88 166 166
S nd* nd nd 45 43 121 nd nd
Ba 463 509 518 475 625 605 513 619
Co 27 9 9 13 24 33 29 31
Cr 116 nd nd 8 6 nd 3 4
Cu 13 1 15 32 42 60 17
Ni 47 2 2 3 nd 4 18 40
Pb 27 21 31 23 52 65 68 51
Rb 138 82 83 86 132 126 150 151
Sr 207 335 441 486 727 687 734 734
v 127 65 71 76 115 99 117 110
W nd 1 4 5 nd nd nd nd
Y 26 18 19 21 28 31 31 27
Zr 166 140 153 172 226 196 236 241
Zn 133 99 91 106 139 142 119 139
Nb nd nd nd nd 31 27 23 22
U 5 nd nd 1 nd nd 5 nd
Th nd nd nd nd 4 10 14 7

*nd= not determined
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Abstract

The Dehnow area is located in the northwest of Mashhad city and in the structural zone of Binalood, along the east Alborz range. The major
rock units in the study area include tonalite (to diorite and granodiorite), hornfels and surrounding schist. The regional metamorphism that
produced the schists occurred in Triassic, while the granitoids intruded in them during Upper Triassic, a thin layer of hornfels (~ 200m) has
occurred in the intrusion, and schists contact. The Dehnow plutonic rocks, hornfels and schist contain garnet as an accessory mineral. In this
work, diffusion effect of Fe, Mn, Mg and Ca in the garnet was studied. According to the geochemical data, low content of Ca in the garnet rim,
falling trend of Fe from core to rim, low diffusion rates of these elements and the large size of garnets indicate that the garnets within tonalite
are not distinctly affected by diffusion of these elements, but their elemental variation is resulted mostly by the chemical evolution of the melt
from which they crystallized. In addition, erratic trends of Fe and Mn and the constant Ca and Mg trends from core to rim of garnets within
the schist and hornfels, and also the low temperature of crystallization and the short time of garnets growth in these rocks show that diffusion

effects on these garnets growth is negligible.
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