
M
I
N

E
R

A
L
O

G
I
C

A
L
 
M

A
G

A
Z

I
N

E  
F

eb
ru

ary 2
0

1
8

 
| V

o
l. 8

2
 (1

), N
o. 5

3
6

 
p

p
. 1

–
2

4
1

C
on

te
n
ts

Continued on Inside Back Cover

FEBRUARY 2018

Submit a paper online at HTTP://WWW.EDITORIALMANAGER.COM/MINMAG/

 MINERALOGICAL

 MAGAZINE
JOURNAL OF MINERAL SCIENCES

CHAO CHANG, WEN-XUAN HU, QI FU, JIAN CAO, XIAO-LIN WANG, YE WAN and SU-PING YAO:
Characteristics and formation processes of (Ba, K, NH4)-feldspar and cymrite from a lower Cambrian
black shale sequence in Anhui Province, South China 1

MARIKO NAGASHIMA and DAISUKE NISHIO-HAMANE: Transmission electron microscopy study of the
epitaxial association of hedenbergite whiskers with babingtonite 23

GURMEET KAUR, ROGER H. MITCHELL and SUHEL AHMED: Mineralogy of the Vattikod lamproite dykes,
Ramadugu lamproite field, Nalgonda District, Telangana: A possible expression of ancient subduction-
related alkaline magmatism along Eastern Ghats Mobile Belt, India 35

LUKE L. GEORGE, NIGEL J. COOK, BRYONY B. P. CROWE and CRISTIANA L. CIOBANU: Trace elements in
hydrothermal chalcopyrite 59

ADAM J. ROPER, PETER LEVERETT, TIMOTHY D.MURPHYand PETER A.WILLIAMS: The stability of the rare
sodium antimonate, brizziite, and it’s role in Sb mobility 89

DANIELA NOVEMBRE, CARLA PACE and DOMINGO GIMENO: Synthesis and characterization of
wollastonite-2M by using a diatomite precursor 95

MARCELO B. ANDRADE, DANIEL ATENCIO, LUIZ A. D. MENEZES FILHO and JOHN SPRATT: Melcherite,
trigonal Ba2Na2Mg[Nb6O19]·6H2O, the second natural hexaniobate, from Cajati, São Paulo, Brazil:
Description and crystal structure 111

MARCELO B. ANDRADE, HEXIONG YANG, ROBERT T. DOWNS, GUNNAR FÄRBER, REYNALDO R. CONTREIRA

FILHO, STANLEY H. EVANS, CLAYTON W. LOEHN and BENJAMIN N. SCHUMER: Fluorlamprophyllite,
Na3(SrNa)Ti3(Si2O7)2O2F2, a new mineral from Poços de Caldas alkaline massif, Morro do Serrote,
Minas Gerais, Brazil 121

LUIZ A. D. MENEZES FILHO, MARIO L. S. C. CHAVES, NIKITAV. CHUKANOV, DANIEL ATENCIO,
RICARDO SCHOLZ, IGOR PEKOV, GERALDO MAGELA DA COSTA, SHAUNNA M. MORRISON, MARCELO

B. ANDRADE, ERICO T. F. FREITAS, ROBERT T. DOWNS and DMITRIY I. BELAKOVSKIY: Parisite-(La), ideally
CaLa2(CO3)3F2, a new mineral from Novo Horizonte, Bahia, Brazil. 133

ROBERTA OBERTI, FERNANDO CÁMARA, FABIO BELLATRECCIA, FRANCESCO RADICA, ANTONIO GIANFAGNA

and MASSIMO BOIOCCHI: Fluoro-tremolite from the Limecrest-Southdown quarry, Sparta, New Jersey,
USA: crystal chemistry of a newly approved end-member of the amphibole supergroup 145

ANATOLY V. KASATKIN, JAKUB PLÁŠIL, RADEK ŠKODA, DMITRIY I. BELAKOVSKIY, JOE MARTY,
NICOLAS MEISSER and IGOR V. PEKOV: Redefinition of théres̀emagnanite, NaCo4(SO4)(OH)6Cl·6H2O:
new data and relationship to ‘cobaltogordaite’ 159

E. GARCÍA-ROMERO and M. SUÁREZ: A structure-based argument for non-classical crystal growth in
natural clay minerals 171

STUART J. MILLS, ANDREW G. CHRISTY and GEORGES FAVREAU: The crystal structure of ceruleite,
CuAl4[AsO4]2(OH)8(H2O)4, from Cap Garonne, France 181

ROBERTA OBERTI, MASSIMO BOIOCCHI, FRANK C. HAWTHORNE, MARCO E. CIRIOTTI, OLAV REVHEIM and
ROBERTO BRACCO: Clino-suenoite, a newly approved magnesium-iron-manganese amphibole from
Valmalenco, Sondrio, Italy 189

 Cambridge Core
For further information about this journal 
please go to the journal website at: 
cambridge.org/mgm

0026461X_82-1.indd   1-30026461X_82-1.indd   1-3 05/04/18   11:53 AM05/04/18   11:53 AM

https://doi.org/10.1180/mgm.2018.77 Published online by Cambridge University Press

https://doi.org/10.1180/mgm.2018.77


PAVEL ŠKÁCHA, JIŘÍ SEJKORA and JAKUB PLÁŠIL: Bytízite, a new Cu-Sb selenide from Prí̌bram, Czech
Republic 199

MARIO TRIBAUDINO, LUCIANA MANTOVANI, FRANCESCO MEZZADRI, GIANLUCA CALESTANI and
GEOFFREY BROMILEY: The structure of P21/c (Ca0.2Co0.8)CoSi2O6 pyroxene and the C2/c–P21/c phase
transition in natural and synthetic Ca–Mg–Fe2+ pyroxenes 211

CNMNC Newsletter 41
U. HÅLENIUS, F. HATERT, M. PASERO and S. J. MILLS: New minerals and nomenclature modifications
approved in 2017 and 2018 229

Obituaries
DAVID STEPHENSON: Charles Henry Emeleus (1930–2017) 235

BERNARD ELGEY LEAKE: Douglas Saxon Coombs (1924–2016) 239

COLIN G. MACPHERSON: Jon Paul Davidson (1959–2016) 241

Contents – continuedMINERALOGICAL MAGAZINE
ISSN 0026–461X
Principal Editors

r. h. mitchell, Department of Geology, Lakehead University, Thunder Bay,
Ontario P7B 5E1, Canada

p. a. williams, University of Western Sydney, Locked Bag 1797, Penrith, NSW 2751, Australia
s. j. mills, Museum Victoria, Melbourne, Australia

(Manuscripts should be submitted on-line at http://www.editorialmanager.com/minmag/)

Associate Editors
m. arima, Yokohama National University, Japan
d. atencio, University of Sao Paulo, Brazil
f. bosi, University of Rome, Italy
s. broom-fendley, Camborne School of Mines, UK
l. campbell, University of Manchester, UK
a. chakrabarty, Indian Institute of Science Education 

and Research Tirupati, India
a. g. christy, Australian National University, Canberra, 

Australia
c. l. corkhill, University of Sheffield, UK
i. coulson, University of Regina, Canada
g. della ventura, Università Roma Tre, Roma, Italy
i. galuskina, University of Silesia, Poland
g. d. gatta, Università degli Studi di Milano, Italy
c. a. geiger, University of Salzburg, Austria
i. graham, University of New South Wales, Australia
e. s. grew, University of Maine, USA

j. harvey, University of Leeds, UK
d. hibbs, University of Sydney, Australia
a. r. kampf, Natural History Museum of Los Angeles 

County, USA
s. krivovichev, St Petersburg State University, Russia
m. lee, Glasgow University, UK
j. majzlan, University of Jena, Germany
l. melluso, Università di Napoli Federico II, Italy
k. momma, National Museum of Nature and Science, 

Tokyo, Japan
t. mueller, University of Leeds, UK
b. o’driscoll, University of Manchester, UK
k. pfaff, Colorado School of Mines, Golden, USA
m. j. rumsey, Natural History Museum, London, UK
o. siidra, St Petersburg State University, Russia
c. d. storey, University of Portsmouth, UK

Reviews Editor: s. j. mills
Structures Editor: p. leverett

Production Editor: h. c. kerbey

MINERALOGICAL SOCIETY
[Registered Charity No. 233706]

Officers and Council for 2018
President: H. Downes

Treasurer: J. M. Adams       P.R.O.: Philip Pogge von Strandmann           General Secretary: J. M. Horák
Principal Editors of the Magazine: S. J. Mills, R. H. Mitchell, P. A. Williams

Principal Editor of ‘Clay Minerals’: G. E. Christidis
Ordinary Members of Council: M. Anand, A. Bird, A. Bray, S. Broom-Fendley, C. Corkhill, S. Gibson, J. Harvey, 
H. Hughes, S.J. Kemp, C. Petrone, V. Phoenix, E. Tomlinson, A. Walker, C. Warren, M. Widdowson, D. Wray

Office address: 12 Baylis Mews, Amyand Park Road, Twickenham TW1 3HQ, UK
Website: www.minersoc.org
Tel.: +44 (0)20 8891 6600; Fax: +44 (0)20 8891 6599; e-mail: info@minersoc.org

Mineralogical Magazine is published six times per year in February, April, June, August, October and December. The 
Journal is now primarily an online one.

The subscription price (excluding VAT) to Mineralogical Magazine for volume 82 (2018), which includes print and 
electronic access, is £718 (USA, Canada and Mexico US$930) and includes delivery by air; single parts are available at 
£138 (USA, Canada and Mexico US$178) plus postage. The electronic-only price available to institutional subscribers is 
£556 (USA, Canada and Mexico US$720). EU subscribers (outside the UK) who are not registered for VAT should add 
VAT at their country’s rate. VAT registered subscribers should provide their VAT registration number. Orders, which 
must be accompanied by payment, may be sent to any bookseller or subscription agent or direct to the publishers: 
Cambridge University Press, UPH, Shaftesbury Road, Cambridge CB2 8BS, or in the USA, Canada, and Mexico to 
Cambridge University Press, Journals Fulfillment Department, 1 Liberty Plaza, Floor 20, New York, NY 10006, USA. 
Japanese Prices for institutions are available from Kinokuniya Company Ltd, P.O. Box 55, Chitose, Tokyo, Japan.

All subscription enquiries should be sent to: journals@cambridge.org 

Front cover picture: Secondary electron microscopy photograph of ceruleite blades showing prominent striations on the 
{001} face. Field of view = 100 μm across. See Mills et al. (this issue).

Typeset by Nova Techset Private Limited, Bengaluru and Chennai, India
Printed by Henry Ling Ltd., Dorchester, Dorset, UK
Published by Cambridge University Press, Shaftesbury Road, Cambridge, UK

0026461X_82-1.indd   4-60026461X_82-1.indd   4-6 05/04/18   11:53 AM05/04/18   11:53 AM

https://doi.org/10.1180/mgm.2018.77 Published online by Cambridge University Press

https://doi.org/10.1180/mgm.2018.77


CONTENTS OF No. 538, February 2018 Page

CHAO CHANG, WEN-XUAN HU, QI FU, JIAN CAO, XIAO-LIN WANG, YE WAN and SU-PING YAO:
Characteristics and formation processes of (Ba, K, NH4)-feldspar and cymrite from a lower Cambrian
black shale sequence in Anhui Province, South China 1

MARIKO NAGASHIMA and DAISUKE NISHIO-HAMANE: Transmission electron microscopy study of the
epitaxial association of hedenbergite whiskers with babingtonite 23

GURMEET KAUR, ROGER H. MITCHELL and SUHEL AHMED: Mineralogy of the Vattikod lamproite dykes,
Ramadugu lamproite field, Nalgonda District, Telangana: A possible expression of ancient subduction-
related alkaline magmatism along Eastern Ghats Mobile Belt, India 35

LUKE L. GEORGE, NIGEL J. COOK, BRYONY B. P. CROWE and CRISTIANA L. CIOBANU: Trace elements in
hydrothermal chalcopyrite 59

ADAM J. ROPER, PETER LEVERETT, TIMOTHY D.MURPHYand PETER A.WILLIAMS: The stability of the rare
sodium antimonate, brizziite, and it’s role in Sb mobility 89

DANIELA NOVEMBRE, CARLA PACE and DOMINGO GIMENO: Synthesis and characterization of
wollastonite-2M by using a diatomite precursor 95

MARCELO B. ANDRADE, DANIEL ATENCIO, LUIZ A. D. MENEZES FILHO and JOHN SPRATT: Melcherite,
trigonal Ba2Na2Mg[Nb6O19]·6H2O, the second natural hexaniobate, from Cajati, São Paulo, Brazil:
Description and crystal structure 111

MARCELO B. ANDRADE, HEXIONG YANG, ROBERT T. DOWNS, GUNNAR FÄRBER, REYNALDO R. CONTREIRA

FILHO, STANLEY H. EVANS, CLAYTON W. LOEHN and BENJAMIN N. SCHUMER: Fluorlamprophyllite,
Na3(SrNa)Ti3(Si2O7)2O2F2, a new mineral from Poços de Caldas alkaline massif, Morro do Serrote,
Minas Gerais, Brazil 121

LUIZ A. D. MENEZES FILHO, MARIO L. S. C. CHAVES, NIKITAV. CHUKANOV, DANIEL ATENCIO,
RICARDO SCHOLZ, IGOR PEKOV, GERALDO MAGELA DA COSTA, SHAUNNA M. MORRISON, MARCELO

B. ANDRADE, ERICO T. F. FREITAS, ROBERT T. DOWNS and DMITRIY I. BELAKOVSKIY: Parisite-(La), ideally
CaLa2(CO3)3F2, a new mineral from Novo Horizonte, Bahia, Brazil 133

ROBERTA OBERTI, FERNANDO CÁMARA, FABIO BELLATRECCIA, FRANCESCO RADICA, ANTONIO GIANFAGNA

and MASSIMO BOIOCCHI: Fluoro-tremolite from the Limecrest-Southdown quarry, Sparta, New Jersey,
USA: crystal chemistry of a newly approved end-member of the amphibole supergroup 145

ANATOLY V. KASATKIN, JAKUB PLÁŠIL, RADEK ŠKODA, DMITRIY I. BELAKOVSKIY, JOE MARTY,
NICOLAS MEISSER and IGOR V. PEKOV: Redefinition of théres̀emagnanite, NaCo4(SO4)(OH)6Cl·6H2O:
new data and relationship to ‘cobaltogordaite’ 159

EMILIA GARCÍA-ROMERO and MERCEDES SUÁREZ: A structure-based argument for non-classical crystal
growth in natural clay minerals 171

STUART J. MILLS, ANDREW G. CHRISTY and GEORGES FAVREAU: The crystal structure of ceruleite,
CuAl4[AsO4]2(OH)8(H2O)4, from Cap Garonne, France 181

ROBERTA OBERTI, MASSIMO BOIOCCHI, FRANK C. HAWTHORNE, MARCO E. CIRIOTTI, OLAV REVHEIM and
ROBERTO BRACCO: Clino-suenoite, a newly approved magnesium-iron-manganese amphibole from
Valmalenco, Sondrio, Italy 189

https://doi.org/10.1180/mgm.2018.77 Published online by Cambridge University Press

https://doi.org/10.1180/mgm.2018.77


PAVEL ŠKÁCHA, JIŘÍ SEJKORA and JAKUB PLÁŠIL: Bytízite, a new Cu-Sb selenide from Prí̌bram, Czech
Republic 199

MARIO TRIBAUDINO, LUCIANA MANTOVANI, FRANCESCO MEZZADRI, GIANLUCA CALESTANI and
GEOFFREY BROMILEY: The structure of P21/c (Ca0.2Co0.8)CoSi2O6 pyroxene and the C2/c–P21/c phase
transition in natural and synthetic Ca–Mg–Fe2+ pyroxenes 211

CNMNC Newsletter 41
U. HÅLENIUS, F. HATERT, M. PASERO and S. J. MILLS: New minerals and nomenclature modifications
approved in 2017 and 2018 229

Obituaries
DAVID STEPHENSON: Charles Henry Emeleus (1930–2017) 235

BERNARD ELGEY LEAKE: Douglas Saxon Coombs (1924–2016) 239

COLIN G. MACPHERSON: Jon Paul Davidson (1959–2016) 241

https://doi.org/10.1180/mgm.2018.77 Published online by Cambridge University Press

https://doi.org/10.1180/mgm.2018.77

	OFC.pdf
	IFC.pdf
	MGM_82_1_Contents.pdf


<<
  /ASCII85EncodePages false
  /AllowTransparency false
  /AutoPositionEPSFiles false
  /AutoRotatePages /None
  /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 /Error
  /CompatibilityLevel 1.3
  /CompressObjects /Tags
  /CompressPages true
  /ConvertImagesToIndexed true
  /PassThroughJPEGImages true
  /CreateJobTicket false
  /DefaultRenderingIntent /Default
  /DetectBlends true
  /DetectCurves 0.1000
  /ColorConversionStrategy /LeaveColorUnchanged
  /DoThumbnails false
  /EmbedAllFonts true
  /EmbedOpenType false
  /ParseICCProfilesInComments true
  /EmbedJobOptions true
  /DSCReportingLevel 0
  /EmitDSCWarnings false
  /EndPage -1
  /ImageMemory 1048576
  /LockDistillerParams true
  /MaxSubsetPct 100
  /Optimize false
  /OPM 1
  /ParseDSCComments true
  /ParseDSCCommentsForDocInfo true
  /PreserveCopyPage false
  /PreserveDICMYKValues true
  /PreserveEPSInfo false
  /PreserveFlatness true
  /PreserveHalftoneInfo false
  /PreserveOPIComments false
  /PreserveOverprintSettings true
  /StartPage 1
  /SubsetFonts true
  /TransferFunctionInfo /Remove
  /UCRandBGInfo /Remove
  /UsePrologue false
  /ColorSettingsFile ()
  /AlwaysEmbed [ true
  ]
  /NeverEmbed [ true
  ]
  /AntiAliasColorImages false
  /CropColorImages true
  /ColorImageMinResolution 150
  /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 150
  /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 400
  /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 (None)
  /PDFXOutputConditionIdentifier ()
  /PDFXOutputCondition ()
  /PDFXRegistryName ()
  /PDFXTrapped /False

  /CreateJDFFile false
  /Description <<
    /CHS <FEFF4f7f75288fd94e9b8bbe5b9a521b5efa7684002000410064006f006200650020005000440046002065876863900275284e8e9ad88d2891cf76845370524d53705237300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c676562535f00521b5efa768400200050004400460020658768633002>
    /CHT <FEFF4f7f752890194e9b8a2d7f6e5efa7acb7684002000410064006f006200650020005000440046002065874ef69069752865bc9ad854c18cea76845370524d5370523786557406300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c4f86958b555f5df25efa7acb76840020005000440046002065874ef63002>
    /DAN <>
    /DEU <>
    /ESP <>
    /FRA <>
    /ITA <>
    /JPN <FEFF9ad854c18cea306a30d730ea30d730ec30b951fa529b7528002000410064006f0062006500200050004400460020658766f8306e4f5c6210306b4f7f75283057307e305930023053306e8a2d5b9a30674f5c62103055308c305f0020005000440046002030d530a130a430eb306f3001004100630072006f0062006100740020304a30883073002000410064006f00620065002000520065006100640065007200200035002e003000204ee5964d3067958b304f30533068304c3067304d307e305930023053306e8a2d5b9a306b306f30d530a930f330c8306e57cb30818fbc307f304c5fc59808306730593002>
    /KOR <FEFFc7740020c124c815c7440020c0acc6a9d558c5ec0020ace0d488c9c80020c2dcd5d80020c778c1c4c5d00020ac00c7a50020c801d569d55c002000410064006f0062006500200050004400460020bb38c11cb97c0020c791c131d569b2c8b2e4002e0020c774b807ac8c0020c791c131b41c00200050004400460020bb38c11cb2940020004100630072006f0062006100740020bc0f002000410064006f00620065002000520065006100640065007200200035002e00300020c774c0c1c5d0c11c0020c5f40020c2180020c788c2b5b2c8b2e4002e>
    /NLD (Gebruik deze instellingen om Adobe PDF-documenten te maken die zijn geoptimaliseerd voor prepress-afdrukken van hoge kwaliteit. 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 best suited for high-quality prepress printing.  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 /ConvertToCMYK
      /DestinationProfileName ()
      /DestinationProfileSelector /DocumentCMYK
      /Downsample16BitImages true
      /FlattenerPreset <<
        /PresetSelector /MediumResolution
      >>
      /FormElements false
      /GenerateStructure false
      /IncludeBookmarks false
      /IncludeHyperlinks false
      /IncludeInteractive false
      /IncludeLayers false
      /IncludeProfiles false
      /MultimediaHandling /UseObjectSettings
      /Namespace [
        (Adobe)
        (CreativeSuite)
        (2.0)
      ]
      /PDFXOutputIntentProfileSelector /DocumentCMYK
      /PreserveEditing true
      /UntaggedCMYKHandling /LeaveUntagged
      /UntaggedRGBHandling /UseDocumentProfile
      /UseDocumentBleed false
    >>
  ]
>> setdistillerparams
<<
  /HWResolution [2400 2400]
  /PageSize [612.000 792.000]
>> setpagedevice



<<
  /ASCII85EncodePages false
  /AllowTransparency false
  /AutoPositionEPSFiles false
  /AutoRotatePages /None
  /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 /Error
  /CompatibilityLevel 1.3
  /CompressObjects /Tags
  /CompressPages true
  /ConvertImagesToIndexed true
  /PassThroughJPEGImages true
  /CreateJobTicket false
  /DefaultRenderingIntent /Default
  /DetectBlends true
  /DetectCurves 0.1000
  /ColorConversionStrategy /LeaveColorUnchanged
  /DoThumbnails false
  /EmbedAllFonts true
  /EmbedOpenType false
  /ParseICCProfilesInComments true
  /EmbedJobOptions true
  /DSCReportingLevel 0
  /EmitDSCWarnings false
  /EndPage -1
  /ImageMemory 1048576
  /LockDistillerParams true
  /MaxSubsetPct 100
  /Optimize false
  /OPM 1
  /ParseDSCComments true
  /ParseDSCCommentsForDocInfo true
  /PreserveCopyPage false
  /PreserveDICMYKValues true
  /PreserveEPSInfo false
  /PreserveFlatness true
  /PreserveHalftoneInfo false
  /PreserveOPIComments false
  /PreserveOverprintSettings true
  /StartPage 1
  /SubsetFonts true
  /TransferFunctionInfo /Remove
  /UCRandBGInfo /Remove
  /UsePrologue false
  /ColorSettingsFile ()
  /AlwaysEmbed [ true
  ]
  /NeverEmbed [ true
  ]
  /AntiAliasColorImages false
  /CropColorImages true
  /ColorImageMinResolution 150
  /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 150
  /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 400
  /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 (None)
  /PDFXOutputConditionIdentifier ()
  /PDFXOutputCondition ()
  /PDFXRegistryName ()
  /PDFXTrapped /False

  /CreateJDFFile false
  /Description <<
    /CHS <FEFF4f7f75288fd94e9b8bbe5b9a521b5efa7684002000410064006f006200650020005000440046002065876863900275284e8e9ad88d2891cf76845370524d53705237300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c676562535f00521b5efa768400200050004400460020658768633002>
    /CHT <FEFF4f7f752890194e9b8a2d7f6e5efa7acb7684002000410064006f006200650020005000440046002065874ef69069752865bc9ad854c18cea76845370524d5370523786557406300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c4f86958b555f5df25efa7acb76840020005000440046002065874ef63002>
    /DAN <>
    /DEU <>
    /ESP <>
    /FRA <>
    /ITA <>
    /JPN <FEFF9ad854c18cea306a30d730ea30d730ec30b951fa529b7528002000410064006f0062006500200050004400460020658766f8306e4f5c6210306b4f7f75283057307e305930023053306e8a2d5b9a30674f5c62103055308c305f0020005000440046002030d530a130a430eb306f3001004100630072006f0062006100740020304a30883073002000410064006f00620065002000520065006100640065007200200035002e003000204ee5964d3067958b304f30533068304c3067304d307e305930023053306e8a2d5b9a306b306f30d530a930f330c8306e57cb30818fbc307f304c5fc59808306730593002>
    /KOR <FEFFc7740020c124c815c7440020c0acc6a9d558c5ec0020ace0d488c9c80020c2dcd5d80020c778c1c4c5d00020ac00c7a50020c801d569d55c002000410064006f0062006500200050004400460020bb38c11cb97c0020c791c131d569b2c8b2e4002e0020c774b807ac8c0020c791c131b41c00200050004400460020bb38c11cb2940020004100630072006f0062006100740020bc0f002000410064006f00620065002000520065006100640065007200200035002e00300020c774c0c1c5d0c11c0020c5f40020c2180020c788c2b5b2c8b2e4002e>
    /NLD (Gebruik deze instellingen om Adobe PDF-documenten te maken die zijn geoptimaliseerd voor prepress-afdrukken van hoge kwaliteit. 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 best suited for high-quality prepress printing.  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 /ConvertToCMYK
      /DestinationProfileName ()
      /DestinationProfileSelector /DocumentCMYK
      /Downsample16BitImages true
      /FlattenerPreset <<
        /PresetSelector /MediumResolution
      >>
      /FormElements false
      /GenerateStructure false
      /IncludeBookmarks false
      /IncludeHyperlinks false
      /IncludeInteractive false
      /IncludeLayers false
      /IncludeProfiles false
      /MultimediaHandling /UseObjectSettings
      /Namespace [
        (Adobe)
        (CreativeSuite)
        (2.0)
      ]
      /PDFXOutputIntentProfileSelector /DocumentCMYK
      /PreserveEditing true
      /UntaggedCMYKHandling /LeaveUntagged
      /UntaggedRGBHandling /UseDocumentProfile
      /UseDocumentBleed false
    >>
  ]
>> setdistillerparams
<<
  /HWResolution [2400 2400]
  /PageSize [612.000 792.000]
>> setpagedevice




