TABLE 2. Chemical composition of investigated tourmaline samples

AT6 AT7 AT9 AT10 AT11  AT13 AT14 AT16 AT17 AT18 AT19 AT20 AT21 AT23 AT25 AT28 ATA4T7

Na 0.401 0370 0576 0512 0.558 0.508 0.431 0.298 0420 0.207 0.255 0.192 0.208 0.222 0.550 0.604 0.276
K - --- --- --- --- --- 0.004 0.002 0.002 0.002 0.004 0.002 0.002 0.004 0.004 --- 0.004
Ca 0.342 0542 0.022 - 0.049 0421 0240 0617 0485 0.719 0.633 0.750 0.695 0.714 0.158  0.022 0.600

Vacancy 0.257 0.088 0402 0488 0.393 0.071 0325 0.083 0.093 0.072 0.108 0.056 0.095 0.060 0.288 0.374 0.120

Sum X 1.000 1.000 1.000 1.000 1.000 1.000 1.000 1.000 1.000 1.000 1.000 1.000 1.000 1.000 1.000 1.000 1.000

Li 1.366 1416 0.903 1.272 1.541 0.331 1630 1287 1.771 1.798 1.822 1848 1.734 1.336 1.087 1.639
Mg - - - - 2.892 0.002 0.024  0.001 0.001 0.001 0.001 0.005
Ti** - 0.118 0.002 - 0.033 - 0.001
V3+ o o o o o o o o o o o o o o o o o
crt — - — — - - — — - — — — - — — — —
Mn?* 0.007 0.084 0.009 0.007 0.064 0.000 0.001 0.020 0.117 0.026 0.015 0.016 0.012 0.054 0.088 0.004 0.021
Fe* 0.005 0.211 0.003 - 0.013 0.009 0.006 0.005 0.179 0.001 - 0.001 0.012 0.016 0.011
Ccu® — - — — - - — — - — — — - — — — —
Zn?* — - — — - - — — - — — — - — — — —
Al 1622 1.289 2.085 1.721 1.382 2430 1345 1360 1.201 1187 1.161 1138 1.199 1.555 1.909 1.328

SumY 3.000 3.000 3.000 3.000 3.000 3.019 2772 3.000 3.000 3.000 3.000 3.000 3.000 3.000 3.000 3.000 3.000

Mg — 0119 -
Al 6.000 6.000 6.000 6.000 6.000 5.881 6.000 6.000 6.000 6.000 6.000 6.000 6.000 6.000 6.000 6.000  6.000

Sum Z 6.000 6.000 6.000 6.000 6.000 6.000 6.000 6.000 6.000 6.000 6.000 6.000 6.000 6.000 6.000 6.000 6.000

B — 1225 -
Al
Si 5915 5918 5800 6.010 6.126 5873 4.871 5938 5868 5978 6.021 5989 6.027 5969 5977 5883  5.955

SumT 5915 5918 5800 6.010 6.126 5873 6.096 5938 5868 5978 6.021 5989 6.027 5969 5977 5.883 5.955

B 3.000 3.000 3.000 3.000 3.000 3.000 3.000 3.000 3.000 3.000 3.000 3.000 3.000 3.000 3.000 3.000 3.000
OH 3.508 3.501 3.263 3.792 3522 3.899 3.304 3.653 3299 3265 3.207 3.265 3.115 3.268 3.363  3.488 3.200
F 0.492 0499 0.737 0.208 0478 0.101 0.053 0.347 0.701 0.735 0.793 0.735 0.885 0.742 0.637 0.512 0.800

Sum W 4.000 4.000 4.000 4.000 4.000 4.000 3.357 4.000 4.000 4.000 4.000 4.000 4.000 4.000 4.000 4.000 4.000




TABLE 2. Continued

AT48 AT49 AT50 AT51 ATS52 AT53 AT54  AT55 ATS6  AT57  ATS58  AT59  AT60 AT61  AT62 AT63  AT64

Na 0.289 0.609 0415 0522 0507 0409 0490 0.756 0.515 0401 0.628 0.229 0.205 0.202 0.607 0.609 0.687
K 0.002 0.004 - - 0.002 0.006 - 0.004 - 0.002 - - --- --- 0.002 0.008 0.004
Ca 0.669 0.013 0.093 0.075 0.038 0.548 0.084 0.072 0.007 0476 0.144 0.762 0.768 0.769 0.130 0.177 0.168

Vacancy 0.040 0.374 0.492 0403 0453 0.037 0426 0.168 0478 0.121 0.228 0.009 0.027 0.029 0.261 0.206 0.141

Sum X 1.000 1.000 1.000 1.000 1.000 1.000 1.000 1.000 1.000 1.000 1.000 1.000 1.000 1.000 1.000 1.000 1.000

Li 1480 1.065 0.892 0.926 1.250 0.162 1.299 0.113 1.211 0.083 0.160 0.056 0.112 0.050 1.336 0.236 0.842
Mg 0.033  0.021 —  0.002 - 2648 - 2681 — 2815 2535 2879 2789 2774 -~ 2446 0.153
Ti*t 0.010  0.001 - 0.002 0.001 0114 - 0028 -~  0.007 -- 0028 0034 0036 --  0.050 0.095
Vadd — 0073 -~ 0024 0059 0.122 -~  0.031 0.003
cr* — 0022 -~ 0005 0006 0.010 -~  0.007 0.001
Mn?* 0.075 0.061 0.016 0.013 0.004 - 0017 - 0016  -- - 0275 0.003 0.090
Fe?' 0.178 0.100 0.023 0.015 -- 0053 0.001 0.043 0043 --  0.021 0004 -—-  0.008 0.064 0.007 1.054
cu® - 0.004

Zn* — 0.005 -  0.004
Al 1224 1752 2.068 2.042 1745 - 1683 0135 1730 - 0284 - — 1320 0.220 0.758

SumyY 3.000 3.000 3.000 3.000 3.000 2977 3.000 3.000 3.000 3.000 3.000 3.000 3.000 3.000 3.000 3.000 3.000

Mg — 0510  -- - 0356 - 0447 0318 0516 -
Al 6.000 6.000 6.000 6.000 6.000 5490 6.000 6.000 6.000 5644 6.000 5553 5682 5484 6.000 6.000 6.000

Sum Z 6.000 6.000 6.000 6.000 6.000 6.000 6.000 6.000 6.000 6.000 6.000 6.000 6.000 6.000 6.000 6.000 6.000

B — 0447 0792 -
Al - 0.081 0023 0043 -~  0.042 0030 0043 0337 0449 0377 -- 0082 0.136
Si 5901 5917 5553 5208 5919 5977 5957 6.000 5958 5970 5957 5663 5551 5623 6.038 5918 5.864
Sum 5901 5917 6.000 6.000 6.000 6.000 6.000 6.000 6.000 6.000 6.000 6.000 6000 6.000 6.038 6.000 6.000
B 3.000 3.000 3.000 3.000 3.000 3.000 3.000 3.000 3.000 3.000 3.000 3.000 3.000 3.000 3.000 3.000 3.000
OH 3.248 3610 3673 3.906 3.785 3.497 3563 3.874 3.833 3238 3929 3169 3.263 3.195 3408 3.861 3.442
F 0752 0.390 -- 0094 0215 0503 0437 0.126 0.167 0762 0.071 0831 0737 0.805 0592 0.139 0.558

Sum W 4.000 4.000 4.000" 4.000 4.000 4.000 4.000 4.000 4.000 4.000 4.000 4.000 4.000 4.000 4.000 4.000 4.000




TABLE 2. Continued

AT65 AT66 AT67 AT68 AT70 AT71  AT71  AT71  AT71  AT72 AT73 AT73  AT73  AT75 AT75 AT76
NMR1 NMR7 NMR9 NMR10 SHM1 SHM2 SHM3 SHW1 SHW2
Na 0.522 0.209 0.228 0202 0.210 0.265 0.315 0438 0494 0846 0.603 0.587 0639 0.547 0.531 0.663
K - 0.000 0.001 — 0002 -~ 0002 0002 0.004 -
Ca 0.067 0.721 0770 0774 -~ 0654 0614 0497 0436 0.109 0.057 0.060 0.056 0.199 0.272 0.017
Vacancy 0.411 0.070 0.001 0.024 0.790 0.079 0.071 0.063 0.068 0.041 0340 0.353 0.305 0254 0.197 0.320
Sum X 1.000 1.000 1.000 1.000 1.000 1.000 1.000 1.000 1.000 1.000 1.000 1.000 1.000 1.000 1.000 1.000
Li 1527 1793 0.050 0.081 -~ 1608 1523 1341 1222 - 1034 1015 1006 1.339 1373 0.421
Mg - 2820 2737 1440 0.014 0.002 0.010 0.012 2454 -
Ti** - 0.005 0.030 003 -- 0.002 0001 0001 0001 0050 -- 0006 0.038 0.024 0.002 0.022
v -~ 0.003 0.057 0125  --
cr - 0.002 0.036 0022 @ --
Mn** 0.021 0.023  0.001 — 0052 0.197 0404 0513 --  0.051 0087 0172 0.043 0.060 0.739
Fe** - 0016 0.003 -~ 0130 0.049 0.020 0036 0.033 0.021 0.001 0004 0.307 0.032 0.005 0.003
cu® - — — — — — — - — — — - — — — -
Zn* -~ 0.002 0.002 -
Al 1454 1156 - — 1420 1275 1257 1208 1219 0475 1914 1.888 1477 1565 1562 1.815
SumY 3.002 3.000 3.000 3.000 2990 3.000 3.000 3.000 3.000 3.000 3.000 3.000 3.000 3.003 3.002 3.000
Mg — 0484 0400 — 0486
Al 6.000 6.000 5516 5600 6.000 6.000 6.000 6.000 6.000 5514 6.000 6.000 6.000 6.000 6.000 6.000
Sum Z 6.000 6.000 6.000 6.000 6.000 6.000 6.000 6.000 6000 6.000 6.000 6.000 6000 6.000 6.000 6.000
B — 0598 0592 0300 0225 0270 @ -
Al — 0.027 0.389 0488 -
Si 6.103 5973 5611 5512 6.000 5939 5930 5924 5908 5908 5402 5408 5700 5775 5730 5716
Sum T 6.103 6.000 6.000 6.000 6.000 5939 5930 5924 5908 5908 6.000 6.000 6.000 6.000 6.000 5716
B 3.000 3.000 3.000 3.000 3.000 3.000 3.000 3.000 3.000 3.000 3.000 3.000 3.000 3.000 3.000 3.000
OH 3.521 3.179 2957 3.192 4000 3.181 3.024 2982 3153 3925 3.833 3.833 3937 3.582 3.581 3.624
F 0479 0.821 1.043 0808 0.000 0.819 0976 1.018 0.847 0075 0.167 0.167 0.063 0.418 0414 0.376
SumW  4.000 4.000 4.000 4.000 4.000 4.000 4.000 4.000 4.000 4.000 4.000 4.000 4.000 4.000 3.995 4.000





<<
  /ASCII85EncodePages false
  /AllowTransparency false
  /AutoPositionEPSFiles true
  /AutoRotatePages /All
  /Binding /Left
  /CalGrayProfile (Dot Gain 20%)
  /CalRGBProfile (sRGB IEC61966-2.1)
  /CalCMYKProfile (U.S. Web Coated \050SWOP\051 v2)
  /sRGBProfile (sRGB IEC61966-2.1)
  /CannotEmbedFontPolicy /Warning
  /CompatibilityLevel 1.4
  /CompressObjects /Tags
  /CompressPages true
  /ConvertImagesToIndexed true
  /PassThroughJPEGImages true
  /CreateJDFFile false
  /CreateJobTicket false
  /DefaultRenderingIntent /Default
  /DetectBlends true
  /DetectCurves 0.0000
  /ColorConversionStrategy /LeaveColorUnchanged
  /DoThumbnails false
  /EmbedAllFonts true
  /EmbedOpenType false
  /ParseICCProfilesInComments true
  /EmbedJobOptions true
  /DSCReportingLevel 0
  /EmitDSCWarnings false
  /EndPage -1
  /ImageMemory 1048576
  /LockDistillerParams false
  /MaxSubsetPct 100
  /Optimize true
  /OPM 1
  /ParseDSCComments true
  /ParseDSCCommentsForDocInfo true
  /PreserveCopyPage true
  /PreserveDICMYKValues true
  /PreserveEPSInfo true
  /PreserveFlatness true
  /PreserveHalftoneInfo false
  /PreserveOPIComments false
  /PreserveOverprintSettings true
  /StartPage 1
  /SubsetFonts true
  /TransferFunctionInfo /Apply
  /UCRandBGInfo /Preserve
  /UsePrologue false
  /ColorSettingsFile ()
  /AlwaysEmbed [ true
  ]
  /NeverEmbed [ true
  ]
  /AntiAliasColorImages false
  /CropColorImages true
  /ColorImageMinResolution 300
  /ColorImageMinResolutionPolicy /OK
  /DownsampleColorImages true
  /ColorImageDownsampleType /Bicubic
  /ColorImageResolution 300
  /ColorImageDepth -1
  /ColorImageMinDownsampleDepth 1
  /ColorImageDownsampleThreshold 1.50000
  /EncodeColorImages true
  /ColorImageFilter /DCTEncode
  /AutoFilterColorImages true
  /ColorImageAutoFilterStrategy /JPEG
  /ColorACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /ColorImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000ColorACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000ColorImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasGrayImages false
  /CropGrayImages true
  /GrayImageMinResolution 300
  /GrayImageMinResolutionPolicy /OK
  /DownsampleGrayImages true
  /GrayImageDownsampleType /Bicubic
  /GrayImageResolution 300
  /GrayImageDepth -1
  /GrayImageMinDownsampleDepth 2
  /GrayImageDownsampleThreshold 1.50000
  /EncodeGrayImages true
  /GrayImageFilter /DCTEncode
  /AutoFilterGrayImages true
  /GrayImageAutoFilterStrategy /JPEG
  /GrayACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /GrayImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000GrayACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000GrayImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasMonoImages false
  /CropMonoImages true
  /MonoImageMinResolution 1200
  /MonoImageMinResolutionPolicy /OK
  /DownsampleMonoImages true
  /MonoImageDownsampleType /Bicubic
  /MonoImageResolution 1200
  /MonoImageDepth -1
  /MonoImageDownsampleThreshold 1.50000
  /EncodeMonoImages true
  /MonoImageFilter /CCITTFaxEncode
  /MonoImageDict <<
    /K -1
  >>
  /AllowPSXObjects false
  /CheckCompliance [
    /None
  ]
  /PDFX1aCheck false
  /PDFX3Check false
  /PDFXCompliantPDFOnly false
  /PDFXNoTrimBoxError true
  /PDFXTrimBoxToMediaBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXSetBleedBoxToMediaBox true
  /PDFXBleedBoxToTrimBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXOutputIntentProfile ()
  /PDFXOutputConditionIdentifier ()
  /PDFXOutputCondition ()
  /PDFXRegistryName ()
  /PDFXTrapped /False

  /Description <<
    /CHS <FEFF4f7f75288fd94e9b8bbe5b9a521b5efa7684002000500044004600206587686353ef901a8fc7684c976262535370673a548c002000700072006f006f00660065007200208fdb884c9ad88d2891cf62535370300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c676562535f00521b5efa768400200050004400460020658768633002>
    /CHT <FEFF4f7f752890194e9b8a2d7f6e5efa7acb7684002000410064006f006200650020005000440046002065874ef653ef5728684c9762537088686a5f548c002000700072006f006f00660065007200204e0a73725f979ad854c18cea7684521753706548679c300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c4f86958b555f5df25efa7acb76840020005000440046002065874ef63002>
    /DAN <>
    /DEU <>
    /ESP <>
    /FRA <>
    /ITA <>
    /JPN <>
    /KOR <FEFFc7740020c124c815c7440020c0acc6a9d558c5ec0020b370c2a4d06cd0d10020d504b9b0d1300020bc0f0020ad50c815ae30c5d0c11c0020ace0d488c9c8b85c0020c778c1c4d560002000410064006f0062006500200050004400460020bb38c11cb97c0020c791c131d569b2c8b2e4002e0020c774b807ac8c0020c791c131b41c00200050004400460020bb38c11cb2940020004100630072006f0062006100740020bc0f002000410064006f00620065002000520065006100640065007200200035002e00300020c774c0c1c5d0c11c0020c5f40020c2180020c788c2b5b2c8b2e4002e>
    /NLD (Gebruik deze instellingen om Adobe PDF-documenten te maken voor kwaliteitsafdrukken op desktopprinters en proofers. De gemaakte PDF-documenten kunnen worden geopend met Acrobat en Adobe Reader 5.0 en hoger.)
    /NOR <>
    /PTB <>
    /SUO <>
    /SVE <>
    /ENU (Use these settings to create Adobe PDF documents for quality printing on desktop printers and proofers.  Created PDF documents can be opened with Acrobat and Adobe Reader 5.0 and later.)
  >>
  /Namespace [
    (Adobe)
    (Common)
    (1.0)
  ]
  /OtherNamespaces [
    <<
      /AsReaderSpreads false
      /CropImagesToFrames true
      /ErrorControl /WarnAndContinue
      /FlattenerIgnoreSpreadOverrides false
      /IncludeGuidesGrids false
      /IncludeNonPrinting false
      /IncludeSlug false
      /Namespace [
        (Adobe)
        (InDesign)
        (4.0)
      ]
      /OmitPlacedBitmaps false
      /OmitPlacedEPS false
      /OmitPlacedPDF false
      /SimulateOverprint /Legacy
    >>
    <<
      /AddBleedMarks false
      /AddColorBars false
      /AddCropMarks false
      /AddPageInfo false
      /AddRegMarks false
      /ConvertColors /NoConversion
      /DestinationProfileName ()
      /DestinationProfileSelector /NA
      /Downsample16BitImages true
      /FlattenerPreset <<
        /PresetSelector /MediumResolution
      >>
      /FormElements false
      /GenerateStructure true
      /IncludeBookmarks false
      /IncludeHyperlinks false
      /IncludeInteractive false
      /IncludeLayers false
      /IncludeProfiles true
      /MultimediaHandling /UseObjectSettings
      /Namespace [
        (Adobe)
        (CreativeSuite)
        (2.0)
      ]
      /PDFXOutputIntentProfileSelector /NA
      /PreserveEditing true
      /UntaggedCMYKHandling /LeaveUntagged
      /UntaggedRGBHandling /LeaveUntagged
      /UseDocumentBleed false
    >>
  ]
>> setdistillerparams
<<
  /HWResolution [2400 2400]
  /PageSize [612.000 792.000]
>> setpagedevice


