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new insights from a female Octopus vulgaris in the wild 1341
Morton, B. The biology and functional morphology of the predatory septibranch Cardiomya costellata (Deshayes, 1833) 

(Bivalvia: Anomalodesmata: Cuspidariidae) from the Acores: survival at the edge 1347
Mercurio, S. & Sugni, M. Comparing in vivo and in vitro approaches to study the hormonal regulation of sea urchin 

reproduction 1363

00253154_96-6_00253154_96-6  28/07/16  4:32 PM  Page 1

https://doi.org/10.1017/S0025315416000977 Published online by Cambridge University Press

https://doi.org/10.1017/S0025315416000977


JMBA
JOURNAL OF THE MARINE BIOLOGICAL ASSOCIATION

OF THE UNITED KINGDOM
EDITOR IN CHIEF: PROFESSOR M.C. THORNDYKE

Royal Swedish Academy of  Sciences, University of  Gothenburg, Sweden.

P. ANDERWALD, University College Cork, Ireland
M. ARVEDLUND, University of  Copenhagen, Denmark
J.A. BAEZA, Smithsonian Marine Station, USA
C.N. BIANCHI, University of  Genova, Italy
J. CARTES, Institut de Ciències del Mar de Barcelona, Spain
B.K.K. CHAN, Research Centre for Biodiversity Academia Sinica, Taiwan
M. COCK, Algal Genetics Group, France
M.J. COSTELLO, Leigh Marine Laboratory, NI, New Zealand
M. CUNLIFFE, Marine Biological Association of  the United Kingdom, UK
P.J.F. DAVIE, Queensland Museum & Science Centre, Australia
J. ELLIS, Centre for Environment, Fisheries & Aquaculture Science (Cefas), UK
M.R. ELPHICK, Queen Mary University of  London, UK
G. FAUVILLE, Sven Lovén Centre for Marine Sciences, Sweden
K. FLYNN, University of  Swansea, UK
A.D. FOOTE, University of  Bern, Switzerland
N. HICKS, Scottish Association for Marine Science
J.G. HIDDINK, Bangor University, UK
D. JOLLIVET, Roscoff  Marine Laboratory, France
W.J. LANGSTON, Marine Biological Association of  the United Kingdom, UK
V. LAPTIKHOVSKY, Falklands Department of  Fisheries, Falkland Islands

J. LI, University of  Maryland, USA

F. MCGOWAN, Open University, UK; Hanze University, Netherlands

D.A. MCHUGH, Colgate University, USA

T. MOENS, University of  Ghent, Belgium

L.F. MØLLER, Technical University of  Denmark, Denmark

P.D.R. MØLLER, Natural History Museum of  Denmark

B. OKAMURA, Natural History Museum, London, UK

P.J. PALSBØLL, University of  Groningen, The Netherlands

N.D. POPE, Marine Biological Association of  the United Kingdom, UK

A. PULSFORD, Wharf  Arts Centre, UK

N. QUEIROZ, CIBIO, Vairão, Portugal

J.A. RAVEN, FRS, University of  Dundee, UK

M.M. RIVADENEIRA, Universidad Católica del Norte, Chile

J.M. RUIZ, Universidade da Coruña, Spain

M. RUSSELL, Villanova University, PA, USA

D. THIELTGES, NIOZ Royal Netherlands Institute for Sea Research;  
Utrecht University, Netherlands

B. WIGHAM, Newcastle University, UK

N. WHITELEY, School of  Biological Sciences, Bangor, UK

THE MARINE BIOLOGICAL ASSOCIATION 

OF THE UNITED KINGDOM

TERMS OF MEMBERSHIP FOR 2016

PUBLISHED BY THE PRESS SYNDICATE OF THE UNIVERSITY OF CAMBRIDGE
The Pitt Building, Trumpington Street, Cambridge, CB2 1RP, United Kingdom

This journal issue has been printed on FSC-certified paper and cover board. FSC is an 
independent, non-governmental, not-for-profit organization established to promote the 
responsible management of  the world’s forests. Please see www.fsc.org for information. 

Printed by Bell and Bain Limited, Glasgow

CAMBRIDGE UNIVERSITY PRESS
Journals Fulfillment Department, UPH, Shaftesbury Road, Cambridge CB2 8BS, United Kingdom

1 Liberty Plaza, Floor 20, New York, NY 10006, USA
477 Williamstown Road, Port Melbourne, VIC 3207, Australia

C/ Orense, 4, planta 13, 28020, Madrid, Spain
Dock House, The Waterfront, Cape Town 8001, South Africa

MBA MEMBERSHIP
(prices per annum)

Young Marine Biologist (YMB)

Student Member

Associate Member

Professional Member, Mem.MBA

MBA Fellow, FMBA

Institutional Member

Price from 1st March 2016

£12.50

£25.00

£40.00 (direct debit discount £5)

£45.00 (direct debit discount £5)

£120.00 (direct debit discount £5)

£340.00

JOURNAL SUBSCRIPTION 
(MBA price added to the above membership fees, with the exception of  YMB as no Journal option for this category)

The Association is a learned society founded in 1884 and
incorporated by Royal Charter in 2013. The Marine Biological
Association (MBA) provides a unified, clear, independent voice on
behalf  of  the marine biological community. In 1888, the MBA
opened the Plymouth laboratory at Citadel Hill. 

The MBA is also a registered charity with its key aims being to
promote scientific research into all aspects of  life in the sea,
including the environment on which it depends, and to disseminate
to the public the knowledge gained. The Patron of  the Association
is His Royal Highness the Duke of  Edinburgh, who is also an
Honorary Fellow. The other Honorary Fellows are His Serene
Highness Prince Albert of  Monaco, Dr Sylvia Earle, Sir Tim Hunt
and Professor James Lovelock.

The work of  the Association is controlled by the Council elected
annually by its subscribing members.

The Marine Biological Association, under the direction of  its
Council, has undertaken research in all branches of  marine science
and many of  the results have been published in this Journal. An
account of  the history of  the first hundred years of  the Association
and Journal may be found in Volume 67 (pp. 463 and 465).

Since its foundation the Association has been supported by
grants from Research Councils and by subscriptions and donations
from private members, universities, learned societies, the
Fishmongers’ Company and other public bodies.

The Plymouth Laboratory was opened in June 1888 and, since
that date, considerable additions have been made to the buildings,

including a library, resource centre, extensive laboratory
accommodation and seawater facilities.

The Association and the research programme are based entirely
at the Citadel Hill Laboratory. The building is shared with
SAHFOS (Sir Alister Hardy Foundation for Ocean Science).

The Marine Biological Association retains the lease of  the
building on Citadel Hill and continues as a very active scientific
learned society with a large international membership. The MBA
manages a research programme carried out by research fellows
together with scientific visitors, publishes and International Journal,
Annual Report, Newsletters and organizes scientific meetings.

Subscriptions can be paid by cash/cheque, direct debit from a
UK bank account or credit card. *Subscriptions are reduced by £5
per annum if  paying by direct debit.

Members of  the Association have a wide range of  rights and
privileges including the use of  post-nominals (FMBA for MBA
Fellows, Mem.MBA for Professional Members) and being entitled
to receive the Marine Biologist Magazine. The Commissioners of
Inland Revenue have approved the Association for the purposes of
Section 16, Finance Act, 1958, and that the whole of  the annual
subscriptions paid by a member who qualifies for relief  under the
section will be allowable as a deduction from his emoluments
assessable to income tax.

All correspondence should be addressed to: The Membership
Secretary, Marine Biological Association, The Laboratory, Citadel
Hill, Plymouth, PL1 2PB, UK (Tel. +44 (0) 1752 633207; Fax. +44
(0) 1752 633102; e-mail: membership@mba.ac.uk).

Online Journal                

Print Journal   

Print & Online Journal

£20.00

£60.00

£80.00

ASSOCIATE EDITORS

EDITORIAL BOARD

M. COCK, Station Biologique de Roscoff, France

N. DE VOOGD, Naturalis Biodiversity Center, The Netherlands

S. DUPONT, University of  Gothenburg, Sweden

P. G. H. EVANS, Sea Watch Foundation, UK

M. FROST, Marine Biological Association of  the United Kingdom, UK

A. GLOVER, Natural History Museum, London, UK

C. HAUTON, University of  Southampton, UK

D. M. PATERSON, University of  St Andrews, UK

D. POWER, University of  the Algarve, Portugal

H. SOLO-GABRIELE, University of  Miami, Florida, USA

EDITORIAL POLICY
The Journal of  the Marine Biological Association UK (JMBA) is an international

journal, publishing original research and reviews on all aspects of  marine biology, to
support the aims of  the MBA. The topics of  present interest for JMBA are: 

• Marine ecology, behaviour and fisheries; 
• Biodiversity and population studies of  marine ecosystems, especially potential

impacts of  global warming, ocean acidification and climate change on ecosystem
resilience;

• Physiology, biochemistry, genetics and molecular biology of  marine organisms,
including microbiology, particularly related to the integrative ecophysiology of
marine organisms;

• Taxonomic syntheses, including molecular phylogenies;
• Morphology, life history and developmental biology of  marine organisms,

especially model systems;
• Chemical and physical oceanography, as directly relevant to marine biology;
• Marine environmental health, and in particular its relationship to human health

and well-being.

In addition to papers describing original research, the journal will also publish
short reviews and original viewpoints on topics of  current marine biological interest. 

Papers describing work involving experimental procedures on living animals will
be published only if  they comply with the legal requirements of  the UK Home Office.
In the case of  species not covered by the current law, papers will be published only if
it is judged that the experiments have been conducted in a humane manner and
adequate precautions taken to minimize stress.

Authors may like to know that papers published in the JMBA are covered by the
following abstracting or indexing services: Animal Breeding Abstracts, ASFA, Biological
Abstracts, Biological and Agricultural Index, Chemical Abstracts, Current Advances in Ecological
Sciences, Current Contents, Current Titles in Oceanography, FISHLIT, Geological Abstracts, GeoRef,
Helminthological Abstracts, Lead Abstracts, Nutrition Abstracts, Oceanic Abstracts, Selected Water
Resources Abstracts, Zincscan.

SUBSCRIPTIONS
The JMBA-Journal of  the Marine Biological Association of  the United Kingdom (print ISSN

0025-3154; electronic ISSN 1469-7769) is published eightfold in February, March, May,
June, August, September, November and December. The 2016 subscription price
(excluding VAT) of  a volume, which includes print only is £1290 (US $2067 in USA,
Canada and Mexico), print and online access, is £1462 (US $2339 in USA, Canada and
Mexico). The online-only price available to institutional subscribers is £1108 (US $1770
in USA, Canada and Mexico).

Orders, which must be accompanied by payment, may be sent to a bookseller,
subscription agent or direct to the publisher: Cambridge University Press, Journals
Fulfillment Department, UPH, Shaftesbury Road, Cambridge CB2 8BS, UK, or in the
USA, Canada and Mexico, to Cambridge University Press, 1 Liberty Plaza, Floor 20,

New York, NY 10006, USA. 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. Japanese prices for institutions are available from:
Kinokuniya Company Ltd, PO Box 55, Chitose, Tokyo 156, Japan.

Periodical postage paid at New York, NY, and at additional mailing offices.
Postmaster: send address changes in USA, Canada and Mexico to Journal of  the Marine

Biological Association, Cambridge University Press, 100 Brook Hill Drive, West Nyack, New
York 10994–2133, USA.

Claims for missing issues should be made immediately on receipt of  the subsequent
issue.

COPYRIGHT/PHOTOCOPYING
The journal is registered with the Copyright Clearance Center, 222 Rosewood

Drive, Danvers, MA 09123, USA. Organizations in the USA which are also registered
with CCC may therefore photocopy material (beyond the limits permitted by sections
107 and 108 of  US copyright law) subject to payment to CCC of  the per-copy fee of
$16.00. This consent does not extend to multiple copying for promotional or
commercial purposes. Code 0025-3154/2016.

ISI Tear Sheet Service, 3501 Market Street, Philadelphia, PA 19104, USA, is authorized
to supply single photocopies of  separate articles for private use only. Organizations
authorized by the UK Copyright Licensing Agency may also photocopy material subject
to the usual conditions. For all other use, permission should be sought from Cambridge or
the American branch of  Cambridge University Press. Microfilm copies of  back numbers
are available from University Microfilms International, 300 North Zeeb Road, MI
48106–1346, USA.

No part of  this publication may otherwise be reproduced, stored or distributed by
any means without permission in writing from Cambridge University Press, acting for
the copyright holder.

Cover image:  Gastropods on a Mangrove tree. © marco/Shutterstock. 

©2016 Marine Biological Association of  the United Kingdom
(Registered Charity no. 226063)

Information on the JMBA

ELECTRONIC ACCESS
JMBA: Journal of the Marine Biological Association of the United Kingdom
is one of  the titles included in the Cambridge Journals Online service
which can be found at: http://journals.cambridge.org
Further information on this and on other Press titles can be found at
http://journals.cambridge.org/ or http://www.cambridge.org/

Address all correspondence to: Journal of  the Marine Biological Association, The Laboratory, Citadel Hill, Plymouth, PL1 2PB, UK. (Tel: +44 (0) 1752 633100;
Fax: +44 (0) 1752 633102; e-mail: journal@mba.ac.uk)

00253154_96-6_00253154_96-6  28/07/16  4:32 PM  Page 2

https://doi.org/10.1017/S0025315416000977 Published online by Cambridge University Press

https://doi.org/10.1017/S0025315416000977

	OFC.pdf
	IFC.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




