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

 On The Records   

Estimation, not signifi cance   1 
 Steven M. Holland 

   Confl ict and complementarity of paleontological and molecular chronologies?   7 
 Ofi r Katz 

Articles

   Hyper-longirostry and kinematic disparity in extinct toothed whales   21
 Matthew R. McCurry and Nicholas D. Pyenson  

     On the probabilities of branch durations and stratigraphic gaps in phylogenies of fossil taxa when rates 30 
of diversifi cation and sampling vary over time   
 Peter J. Wagner 

   Diversity patterns of nonmammalian cynodonts (Synapsida, Therapsida) and the impact of taxonomic   56 
practice and research history on diversity estimates 
 Marcus Lukic-Walther, Neil Brocklehurst, Christian F. Kammerer, and Jörg Fröbisch   

   Climate change and the latitudinal selectivity of ancient marine extinctions  70
 Carl J. Reddin, Ádám T. Kocsis, and Wolfgang Kiessling 

   Deep-sea ostracod faunal dynamics in a marginal sea: biotic response to oxygen variability and  85
mid-Pleistocene global changes   
 Huai-Hsuan May Huang, Moriaki Yasuhara, Hokuto Iwatani, Tatsuhiko Yamaguchi, 
Katsura Yamada, and Briony Mamo 

   Identifying disruptions to the ecological balance of nature: a foraminiferal example across the initiation   98 
of the Paleocene–Eocene thermal maximum 
 Lee-Ann C. Hayek, Martin A. Buzas, and Ellen Thomas 

   Quantifying successional change and ecological similarity among Cretaceous and modern cold-seep faunas   114 
 Joshua D. Laird and Christina L. Belanger 

   Paleocommunity mixing increases with marine transgression in Dinosaur Park Formation  136
(Upper Cretaceous) vertebrate microfossil assemblages   
 Matthew P. J. Oreska and Matthew T. Carrano 

   The effects of skeletal asymmetry on interpreting biologic variation and taphonomy in the fossil record   154 
 Brandon P. Hedrick, Emma R. Schachner, Gabriel Rivera, Peter Dodson, and Stephanie E. Pierce 

   Biting mechanics determines craniofacial morphology among extant diprotodont herbivores:  167
dietary predictions for the giant extinct short-faced kangaroo,  Simosthenurus occidentalis    
 D. Rex Mitchell and Stephen Wroe 

   The function(s) of bone ornamentation in the crocodylomorph osteoderms: a biomechanical model  182
based on a fi nite element analysis   
 François Clarac, Florent Goussard, Vivian de Buffrénil, and Vittorio Sansalone 

   The evolution of the dicynodont sacrum: constraint and innovation in the synapsid axial column   201 
  Christopher T. Griffi n and Kenneth D. Angielczyk 

VOLUME 45  |    ISSUE 1   |   2019

•     VO
LU

M
E 45   |    ISSU

E 1   |   2019     •         PAG
ES 1–220

45

VOLUME 45  |    ISSUE 1   |   2019

PPaleobiologyaleobiology

Paleobiology

00948373_45_1.indd   1-300948373_45_1.indd   1-3 22/02/19   8:19 PM22/02/19   8:19 PM

https://doi.org/10.1017/pab.2019.7 Published online by Cambridge University Press

https://doi.org/10.1017/pab.2019.7


JOURNAL POLICY

Paleobiology publishes original research contributions dealing with any aspect of biological paleontology 
and geobiology. Papers should emphasize biological or paleobiological processes and patterns and seek 
to answer a question or test a hypothesis or broad signifi cance. Appropriate topics or themes include, 
but are not limited to, speciation, extinction, development, natural selection, evolution, and patterns of 
variation, abundance, and distribution in space and time. Papers concerning research on recent organisms 
and systems are appropriate if they are relevant to paleontologists.
 All manuscripts should be in English. A guide to manuscript preparation is published online at: https://
www.cambridge.org/core/journals/paleobiology. All manuscript submissions and the review process are 
handled online at: https://mc.manuscriptcentral.com/pab. Submission of a manuscript to Paleobiology 
implies that it is not simultaneously being considered for publication by another journal. 
 Manuscripts are typically 50 pages or less (including text, references, tables, and fi gures); shorter 
manuscripts are encouraged. Supplementary materials for accepted manuscripts are not published in the 
print version, and must be archived at Dyad at http://datadryad.org. Previously unpublished datasets used in 
analyses must be archived in Dryad. Authors are not required to upload all aspects of the datasets; however, 
the archived data must be suffi cient to reproduce all results presented in the manuscript. Any custom written 
programs (e.g., R scripts) used in analyses and graphing must be archived in Dryad as well. The archiving is 
required only for accepted manuscripts and the authors are not required to upload those fi les to Dryad during 
the initial submission of the manuscript. Pre-submission inquiries about potential suitability of manuscripts 
should be directed to the editors at: paleobiology@cambridge.org.

MANUSCRIPT ACCEPTANCE POLICY

It is understood that, in return for publication, the journal has the nonexclusive right to publish the 
contribution and the continuing right, without limit, to include the contribution as part of any reprinting 
of the issue or volume of the journal in which the contribution fi rst appeared by any means and in 
any format, including computer-assisted storage and readout, in which the issue or volume may be 
produced by the publisher or by its licensed agencies.

PALEOBIOLOGY

E D I TO R S

Mark Patzkowsky, Editor-in-Chief, Pennsylvania State University, USA
Kevin Boyce, Stanford University, USA
James Crampton, GNS Science, New Zealand
Nadia Fröbisch, Museum für Naturkunde Berlin, Germany
Wolfgang Kiessling, Friedrich-Alexander University of Erlangen-Nürnberg, Germany

A S S O C I AT E E D I TO R S
Martin Aberhan, Museum für Naturkunde Berlin, Germany
Catherine Badgley, University of Michigan, USA
Paul Barrett, Natural History Museum, London, UK
Julia Clarke, University of Texas, USA
Laurel Collins, Florida International University, USA
Kristina Curry Rogers, Macalester College, USA 
John Finarelli, University College Dublin, Ireland
David L. Fox, University of Minnesota, USA
Anjali Goswami, University College London, UK
Jason Head, University of Cambridge, UK
Melanie Hopkins, American Museum of Natural History, USA
Cynthia Looy, University of California Berkeley, USA
Jonathan Marcot, University of California, Los Angeles, USA

M A NAG I N G E D I TO R:
Jessica Kastigar, Cincinnati, Ohio, USA, paleobiology@cambridge.org

F O U N D I N G E D I TO R S:
Thomas J. M. Schopf and Ralph G. Johnson

M E M B E R S H I P  I N F O R M AT I O N

Members of the Paleontological Society automatically receive electronic subscriptions to Paleobiology and 
the Journal of Paleontology as a benefi t of membership. To apply for individual membership, please go 
to the Paleontological Society’s homepage at http://paleosoc.org/, where links to an electronic application, 
a printable paper application form, and a complete list of membership benefi ts are provided under the 
Membership heading.

P
A

L
E

O
N

TOLOGical SO
C

IE
T

Y

00948373_45_1.indd   4-600948373_45_1.indd   4-6 22/02/19   8:19 PM22/02/19   8:19 PM

https://doi.org/10.1017/pab.2019.7 Published online by Cambridge University Press

https://doi.org/10.1017/pab.2019.7


The Patrons Fund was established to broaden
the basis of financial support for Paleobiology
and thus to encourage paleontological
publication.

The Paleontological Society gratefully
acknowledges the following Patrons of
Paleobiology:

To become a Patron, send a check payable to
Paleobiology to:

Paleobiology Patrons Fund
The Paleontological Society
P.O. Box 9044
Boulder, CO 80301-9044

PALEOBIOLOGY PATRONS

RICHARD P. ALVORD
ROBERT L. ANEMONE
DAVID J. BOTTJER
WILLIAM A. CLEMENS
PAULO CUSTODI
WILLIAM A. DIMICHELE
DOUGLAS H. ERWIN
BOBBY EZELL
MICHAEL J. FOOTE
JOHN C. HANDLEY
AUGUST ILG
JEREMY B. C. JACKSON
DAVID R. LINDBERG
ERNEST L. LUNDELIUS, JR.
HARUYOSHI MAEDA
GEORGE R. McGHEE, JR.
ARNOLD I. MILLER
WILLIAM C. MILLER, III
MARK E. PATZKOWSKY
DAVID L. RODLAND
IN MEMORY OF TOM SCHOPF
JAMES SPRINKLE
JACEK K. SULANOWSKI
SHERMAN SUTER
ROGER D. K. THOMAS
BRUCE H. TIFFNEY
GEERAT J. VERMEIJ
RON F. WASZCZAK
JOHNNY WATERS
SCOTT L. WING

https://doi.org/10.1017/pab.2019.7 Published online by Cambridge University Press

https://doi.org/10.1017/pab.2019.7


SUBSCRIPTION INFORMATION
Paleobiology [ISSN 0094-8373] is published four times a year (February, May, August, and November) by
Cambridge University Press (One Liberty Plaza, 20th Floor, New York, NY 10006) for the Paleontological
Society. Members of the Paleontological Society automatically receive electronic subscriptions to Paleobiology
and the Journal of Paleontology as a benefit of membership. Institutional subscriptions can be purchased direct
from Cambridge University Press or through any major subscription agent. Print-only, online-only, and
bundled print and online prices are all available, and subscription prices are tiered according to institution
type and size.

Please contact Cambridge University Press for further details:
For customers in North America
Email: subscriptions_newyork@cambridge.org
Phone: (800) 872-7423, option 4
For customers outside of North America
Email: journals@cambridge.org
Phone: +44 (0)1223-32-6070; Fax: +44 (0)1223-32-5150

Downloads of individual articles are available on https://www.cambridge.org/core/journals/
paleobiology.
Reprints of individual articles may be ordered. For information on reprints, please contact Cambridge Uni-
versity Press.
Archives of previous issues are available on https://www.cambridge.org/core/journals/paleobiology.

Permissions All rights reserved. Permissions and reproduction policies, request forms, and contacts are
available at: http://www.cambridge.org/about-us/rights-permissions/

ADVERTISING
To advertise in the journal please contact M. J. Mrvica Associates, 2 West Taunton Avenue, Berlin, NJ 08009;
Phone: 856-768-9360; Fax: 856-753-0064; Email: mjmrvica@mrvica.com

ABSTRACTING AND INDEXING
Abstracting and indexing information for Paleobiology is available at: https://www.cambridge.org/core/
journals/paleobiology/information/abstracting-and-indexing

POSTAL INFORMATION
Periodicals postage rate paid at New York, NY, and at additional mailing offices. POSTMASTER: Send
address changes in the USA, Canada, andMexico to: Paleobiology, Cambridge University Press, Journals Ful-
fillmentDepartment, One Liberty Plaza, 20th Floor, NewYork,NY 10006. Send address changes elsewhere to
Paleobiology, Cambridge University Press, Journals Fulfillment Department, UPH, Shaftesbury Road, Cam-
bridge CB2 8BS, England.

Copyright © 2019 The Paleontological Society. All rights reserved.

Printed in the United States of America

https://doi.org/10.1017/pab.2019.7 Published online by Cambridge University Press

https://doi.org/10.1017/pab.2019.7

	OFC
	IFC
	PAB_FM
	PAB_Subscription


<<
  /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




