THE MARINE BIOLOGICAL ASSOCIATION
OF THE UNITED KINGDOM

TERMS OF MEMBERSHIP FOR 2016

MBA MEMBERSHIP Price from 1st March 2016
(prices per annum)

Young Marine Biologist (YMB) £12.50

Student Member £25.00

Associate Member £40.00 (direct debit discount /£5)

Professional Member, Mem.MBA £45.00 (direct debit discount £5)

MBA Fellow, FMBA £120.00 (direct debit discount £5)

Institutional Member

£340.00

JOURNAL SUBSCRIPTION

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

Online Journal £20.00
Print Journal £60.00
Print & Online Journal £80.00

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 i1s 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
1s 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 Coouncils 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).

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
32 Avenue of the Americas, New York, NY 10013-2473, 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

https://doi.org/10.1017/50025315416000047 Published online by Cambridge University Press


https://doi.org/10.1017/S0025315416000047

|MBA

JOURNAL OF THE MARINE BIOLOGICAL ASSOCIATION OF THE UNITED KINGDOM
VOLUME 96.1 FEBRUARY 2016

CONTENTS

SPECIAL ISSUE: OCEANS AND HUMAN HEALTH
McGowan, F., Thorndyke, M., Solo-Gabriele, H. & Fleming, LE. Oceans and human health I

OCEANS AND HUMAN HEALTH 2014 WORKSHOP
White, M.P, Pahl, S., Wheeler, B.W., Fleming, L.E.F. & Depledge, M.H. The ‘Blue Gym’: What can blue space do for you and what

can you do for blue space? 5
Legat, A., French, V. & McDonough, N. An economic perspective on oceans and human health 13
Appleby, T., Kinsey, S., Wheeler, B. & Cunningham, E. The marine biology of law and human health 19
Lloret, J., Ritz, H.-J.,, Lleonart, ). & Demestre, M. ~Challenging the links between seafood and human health in the context

of global change 29
Gribble, M.0., Karimi, R., Feingold, B.J., Nyland, |.F., O’hara, T.M., Gladyshev, M.l & Chen, C.Y. Mercury, selenium and fish oils in

marine food webs and implications for human health 43
Berdalet, E., Fleming, L.E., Gowen, R., Davidson, K., Hess, P, Backer, L.C, Moore, S.K., Hoagland, P. & Enevoldsen, H. Marine harmful

algal blooms, human health and wellbeing: challenges and opportunities in the 2Ist century 6l
Young, N. The association between marine bathing and infectious diseases— a review 93

Solo-Gabriele, H.M., Harwood, V.., Kay, D., Fujioka, RS., Sadowsky, M.]., Whitman, R.L., Wither, A., Canica, M., Carvalho Da Fonseca, R,
Duarte, A., Edge, TA, Gargaté, M.J., Gunde-Cimerman, N., Hagen, ., McLellan, S.L., Nogueira Da Silva, A., Novak Babic, M., Prada, §.,
Rodrigues, R., Romao, D., Sabino, R., Samson, RA., Segal, E., Staley, C., Taylor, H.D., Verissimo, C., Viegas, C., Barroso, H.

& Branddo, J.C. Beach sand and the potential for infectious disease transmission: observations and recommendations 101
Staley, C. & Sadowsky, M.). Application of metagenomics to assess microbial communities in water and other environmental matrices 121
Sarafraz, |., Rajabizadeh, M. & Kamrani, E. The preliminary assessment of abundance and composition of marine beach debris

in the northern Persian Gulf, Bandar Abbas City, Iran 131
Doyle, JJ., Ward, J.E. & Mason, R. Exposure of bivalve shellfish to titania nanoparticles under an environmental-spill scenario:

Encounter, ingestion and egestion 137
Jaspars, M., De Pascale, D., Andersen, |.H., Reyes, F., Crawford, A.D. & lanora, A. The marine biodiscovery pipeline and

ocean medicines of tomorrow 151

OCEANS AND HUMAN HEALTH RELATED
Morley, S.A., Bates, A.E., Lamare, M., Richard, |., Nguyen, K.D., Brown, |. & Peck, LS. Rates of warming and the global sensitivity

of shallow water marine invertebrates to elevated temperature 159
Gras, M, Safi, G., Lebredonchel, H., Quinquis, J., Foucher, E. Koueta, N. & Robin, J-P. Stock structure of the English Channel common

cttlefish Sepia officinalis (Linnaeus, 1758) during the reproduction period 167
Derbali, A., Taieb, A.H., Kammoun, W., Gouirah, ]., Wannes-Ghorbel, A., Zamouri-Langar, N., Ghorbel, M. & Jarboui, 0. Stock assessment,

spatial distribution and biological parameters of the clam Vemerupis decussata along the Sfax coasts (Tunisia, Central Mediterranean) 171
Ihao, C., Feng, W., Wei, |., Zhang, L., Sun, P. & Chang, Y. Effects of temperature and feeding regime on food consumption, growth,

gonad production and quality of the sea urchin Strongylocentrotus intermedius 185
Xu, Q, Xu, Q., Zhang, X,, Peng, Q. & Yang, H. Fatty acid component in sea cucumber Apostichopus japonicus from different

tissues and habitats 197
Johnstone, K.M., Rainbow, PS., Clark, PF., Smith, B.D. & Morritt, D. Trace metal bioavailabilities in the Thames estuary:

continuing decline in the 2Ist century 205
Cambridge Journals Online ®
For further information about lthis journal @ Pa::':fom C AMBRI D GE
Please g0 to the |ou'rna| web site at': FSC responsible sources
journals.cambridge.org/mbi oo FSC® C007785 UNIVERSITY PRESS

https://doi.org/10.1017/50025315416000047 Published online by Cambridge University Press


https://doi.org/10.1017/S0025315416000047


<<
  /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




