
JOURNAL OF THE MARINE BIOLOGICAL ASSOCIATION OF THE UNITED KINGDOM         VOL. 100   NO. 2   MARCH 2020
PAGES 193–329

JMBA
JOURNAL OF THE MARINE BIOLOGICAL ASSOCIATION OF THE UNITED KINGDOM
VOLUME 100.2  MARCH 2020

Cambridge Core
For further information about this journal 
please go to the journal web site at:
cambridge.org/mbi

MIX
Paper from

responsible sources

FSC® C007785

®

CONTENTS

EDITORIAL  
Lewis, J.  Metals in the marine environment 193

REVIEW
Rainbow, P.S. Mining-contaminated estuaries of Cornwall – field research laboratories for trace metal ecotoxicology 195

ARTICLES
dos Santos, T.M.T. and Aviz, D. Effects of a fish weir on the structure of the macrobenthic community 

of a tropical sandy beach on the Amazon coast 211
Langeneck, J., Del Pasqua, M., Licciano, M., Giangrande, A. and Musco, L. Atypical reproduction in a syllid worm: the stolon 

of  Syllis rosea  (Annelida, Syllidae) takes care of its offspring 221
Telahigue, K., Ghali, R., Nouiri, E., Labidi, A. and Hajji, T. Antibacterial activities and bioactive compounds of the ethyl acetate 

extract of the sea cucumber  Holothuria forskali  from Tunisian coasts 229
Navarro-Barranco, C., Irazabal, A. and Moreira, J. Demersal amphipod migrations: spatial patterns in marine shallow waters 239
Stillman, J.H., Fay, S.A., Ahmad, S.M., Swiney, K.M. and Foy, R.J. Transcriptomic response to decreased pH in adult, larval and 

juvenile red king crab,  Paralithodes camtschaticus , and interactive effects of pH and temperature on juveniles 251
Southworth, L.K., Ratcliffe, F.C., Bloor, I.S.M., Emmerson, J., Watson, D., Beard, D. and Kaiser, M.J. Artificial light improves escapement 

of fish from a trawl net 267
Jacobina, U.P., Torres, R.A., de Mello Affonso, P.R.A., dos Santos, E.V., Calado, L.L. and de Araújo Bitencourt, J. DNA barcoding 

reveals cryptic diversity and peculiar phylogeographic patterns in mojarras (Perciformes: Gerreidae) from the Caribbean and 
South-western Atlantic 277

Eighani, M., Bayse, S.M., Paighambari, S.Y. and Broadhurst, M.K. Mono-  vs  multifilament gillnets: effects on selectivity of 
narrow-barred Spanish mackerel Scomberomorus commerson in the Persian Gulf 285

Nolte, C.R., Nel, R. and Pfaff, M.C. Determining body condition of nesting loggerhead sea turtles ( Caretta caretta ) in the 
South-west Indian Ocean 291

Campos, L.B., Lopes, X.M., da Silva, E. and Santos, M.C.deO. Feeding habits of the franciscana dolphin ( Pontoporia blainvillei ) 
in south-eastern Brazil 301

Olaya-Ponzone, L., Espada, R., Martín Moreno, E., Cárdenas Marcial, I. and García-Gómez, J.C. Injuries, healing and management 
of common dolphins ( Delphinus delphis ) in human-impacted waters in the south Iberian Peninsula 315

CORRIGENDUM
Rossi, S., Sánchez-Sarmiento, A.M., dos Santos, R.G., Zamana, R.R., Prioste, F.E.S., Gattamorta, M.A., Ochoa, P.F.C., Grisi-Filho, J.H.H. and 

Matushima, E.R. Monitoring green sea turtles in Brazilian feeding areas: relating body condition index to fibropapillomatosis 
prevalence—CORRIGENDUM 327

Seabra, M.I., Cruz, T., Fernandes, J.N., Silva, T. and Hawkins, S.J. Recruitment of the limpet  Patella ulyssiponensis  and its relationship 
with crustose coralline algae: patterns of juvenile distribution and larval settlement – CORRIGENDUM 329       

VOL. 100, NO. 2    MARCH 2020

Journal of the Marine Biological
Association of the United Kingdom

ISSN: 0025-3154

JMBA
100TH

VOLUME

JOURNAL O
F 

TH
E 

M
A

RI
N

E 
BI

OLO
GICAL ASSOCIATION

 O
F TH

E U
N

ITED
 KINGDOM  •

00253154_100-2_00253154_100-2  25/03/20  4:16 PM  Page 1

https://doi.org/10.1017/S0025315420000235 Published online by Cambridge University Press

https://doi.org/10.1017/S0025315420000235


JMBA
JOURNAL OF THE MARINE BIOLOGICAL ASSOCIATION

OF THE UNITED KINGDOM
EDITOR IN CHIEF: PROFESSOR JANE LEWIS

Shetland College, UHI, Shetland, UK

P. ANDERWALD, Swiss National Park, Switzerland

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, Biodiversity Research Centre, Academia Sinica, Taiwan

J. ELLIS, Centre for Environment, Fisheries & Aquaculture Science (Cefas), UK

M.R. ELPHICK, Queen Mary University of  London, UK

C. FRID, Griffith University, Australia

S. FOWLER, Save our Seas Foundation 

N. HICKS, Scottish Association for Marine Science, UK

J.G. HIDDINK, Bangor University, UK

M.Y. HU, University of  Kiel, Germany

W.J. LANGSTON, Marine Biological Association of  the United Kingdom, UK

V. LAPTIKHOVSKY, Falklands Islands Fisheries Department, UK

M. LOUIS, University of  St Andrews, UK

F. MALTAGLIATI, University of  Pisa, Italy

T. MOENS, University of  Ghent, Belgium

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

A. SCHULZE, Texas A&M University, USA

M. STUMPP, Helmholtz Centre for Ocean Research Kiel, Germany

J. TAYLOR, University of  Salford, UK

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

Utrecht University, Netherlands

P. THOR, Norwegian Polar Institute, Norway

O. S. WANGENSTEEN, University of  Barcelona, Spain

D. WILCOCKSON, Aberystwyth University, UK

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

ASSOCIATE EDITORS

EDITORIAL BOARD

M. COCK, Roscoff  Marine Station, France

N. DE VOOGD, Netherlands Biodiversity Center, The Netherlands

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

M. FROST, Marine Biological Association of  the United Kingdom, 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 2019 subscription price
(excluding VAT) of  a volume, which includes print only is £1570 (US $2513 in USA,
Canada and Mexico), print and online access, is £1778 (US $2844 in USA, Canada and
Mexico). The online-only price available to institutional subscribers is £1349 (US $2153
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 0025-3154/2020.

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: The estuary of  the West Looe River draining the old lead mining area
of  Herodsfoot, Cornwal. Photo Credit by: Philip Rainbow.

©2020 Marine Biological Association of  the United Kingdom
(Registered Charity no. 1155893)

Information on the JMBA

ELECTRONIC ACCESS

JMBA: Journal of the Marine Biological Association of the United Kingdom
is one of  the titles included on Cambridge Core which can be found at:

http://cambridge.org/MBI

Further information on this and on other Press titles can be found at

http://www.cambridge.org/core

Address all correspondence to: Journal of  the Marine Biological Association, The Laboratory, Citadel Hill, Plymouth, PL1 2PB, UK. (Tel: +44 (0) 1752 426493;
e-mail: journal2@MBA.ac.uk)

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

00253154_100-2_00253154_100-2  25/03/20  4:16 PM  Page 2

https://doi.org/10.1017/S0025315420000235 Published online by Cambridge University Press

https://doi.org/10.1017/S0025315420000235

	OFC
	IFC


<<
  /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




