
I.Introduction

TheEnglishChannelisfacingmajorchal-

lengesduetohumanactionsthatarecausing

unprecedentedimpactson ecosystem health

［1］.Thisisacrisisthatneedstobeappre-

hendedasitthreatensthecollapseofitsliving

resourcesandthebenefitstohumansocietyof-

feredbythisecosystem.

TheCHARM projectaimstoawakencon-

sciousnessandemphasizeacommitmentofa

cross-sectionofinternationalexpertsonthe

Channeltofocusonhowtobettersustainand

conservethisfragileecosystem.Itfocuseson

habitatswhichisanimportantfactorespe-

ciallyinexplainingtheoccurrenceanddistri-

bution ofliving resourcesthatlivesin it.

Studyinghabitatscanalsoprovideinformation

aboutmodificationsinabundanceofbiological

resourcesandidentifythefactorsthatcanlead

tothesechanges.

In2003,FrenchandEnglishresearchersfrom

eightinstitutesweregatheredtocollaboratein

establishinganinitialprotocolforcollecting

environmentalandbiologicaldataalongthe

DoverStrait［2］.Duringthesecondphase
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（2006�2008）,scientificeffortsweregearedon

exhaustivedatacollectionandmap-basedrep-

resentationofenvironmental,socialandbio-

logicalinformation oftheEastern English

Channel（Fig.1）.Initialattemptswerealso

donetodescribeanddetermineecosystemstate

aswellasdefiningbettermanagementandcon-

servationoptionsinordertoslow downthe

system・sdegradationprocess［3］.Scientificex-

pertsassembledweredevotedindeveloping

synthesizeddatafocusedonspecificissuesand

actionstoachieveabettercomprehensionof

system healthandpindowncurrentthreats

whileoutliningtheconsequencesrelatedto

identifiedchallengesandgaps.Thisisatthe

sametimeprovidinganopportunityforthe

popularizationofinformationandapproaches

developedwithinthecontextoftheproject.

Criticalneedsthatwereidentifiedandcovered

bytheprojecttodateinclude:（1）providein-

formationonbiologyandecologyofaquatic

livingresources,（2）establishecologicallinks

andfunctioning,（3）comprehensionoffisher-

iesdynamics,（4）synthesisanddistributionof

availabledata（5）fishers・perceptionofmarine

environmentandtheirsocio-economiccontext

（6）enhancecomprehensionandfacilitateim-

plementation ofregulation in andbetween

statesand（7）knowledgeonecosystem man-

agementandconservation.

II.Documenting,mappingandmodeling

Inordertoproduceacomprehensiveatlas,

thereisaneedtoprovideacensusofmarine

life.Thismeansthatitwasnecessarytoiden-

tifytheexistingspecies,wheretheyoccurand

whatistheirhabitat.Informationonenviron-

ment（physicalandhydrobiologicalfeatures）,

livingresources（fishandbenthicorganisms）,

fisheriesandexploitationsandexistingregula-

tionswerecollectedforthefirstandsecond

phasesoftheprojectwerebasedonexisting

historicalandnewlycollecteddata（Fig.2）.A

summaryofcollectedinformationareenumer-

atedbelow.Thesealongwithdataintegration

modelingtechniques（habitat,foodweband

systematicconservationmodels）usedintheat-

las［3］canbefoundintheatlasandcanbe

downloadedinthisURLsite:http://www.

ifremer.fr/charm.

A.Physicalenvironment

Mostofthedataconcerningthephysicalfac-

torssuchaswatertemperatureandsalinity

werefrom in-situmeasurementsprovidedby

IFREMER・sChannelGroundFish（CGFS）［4］

andBeamTrawlSurveys（BTS）［5］.Thesesci-

entificseasurveyscollectabioticparameters

asidefromprovidingspeciesabundanceindices

intheeasternChannelsince1988and2007,re-

spectively.Chlorophyll-aconcentrationwere

derivedfrom theSea-viewingWideField-of-

View Sensor（SeaWIFS）［6］satelliteimages

andIBTSin-situdata.Remotesensingalso

providedcomplementaryinformationontem-

peratureandsuspendedparticulatematter［7］.

Hydrodynamicmodelswereusedtomapbed

shearstress（proxydatafortidalcurrentpres-

surefromAldridgeandDavies［8］）anddepth.

SedimenttypeswerebasedfromLarsonneuret

al［9］.

B.Biologicalspecieslist

Threelargebiologicalgroupswereconsid-

ered in the project:benthicinvertebrates,

cephalopodsandfishes.

Informationonbenthicorganismswerefrom

two sources.A qualitativebutexhaustive

benthiccommunityinvestigationcollecteddur-

ingtheearlyseventiesthroughcooperativere-

searchprogram entitled・BenthosdeManche・

（RCPManche）［10］.Thesedatawerecomple-

mented by characterization studies of

macrobenthiccommunitiesmadeunderthe

MAcroBEnthosoftheEasternEnglishChan-

nel and the south of the North Sea

（MABEMONO）programmefrom2004�2006.
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Fig.1.TheDoverStraitandtheEasternEnglish
Channel（Source:www.geoportail.com）.



Forfishandcephalopodspeciesdatawere

mainly basedon CGFS andCEFAS・Beam

TrawlSurvey（BTS）fromtheperiodbetween

1988until2006and1986�2006,repectively.For

fish species,data concerning differentlife

stageswerecollected.Forfisheggswerein-situ

collectionsusingaContinuousUnderwayFish

EggSampler（CUFES）employedduringIBTS

surveys.Larvaewerefrom bongonetsample

fromtwospringperiods:1995and1999.Juve-

nileandadultfisheswerecollectedduringsum-

merandautumnannuallyintheeasternpart

oftheChannelfrom 1989until2006.Comple-

mentarydataonjuvenileswerecollectedat

nurseryareas（i.e.,estuarymouth,coastalar-

eas）from YoungFishSurveys（YFS）from

1977until2006（seeatlasforfurtherinforma-

tionregardingsamplecollectionduringsea

surveys）.

C.Fisheriesanddynamics

Afteridentifyingvesseltypesandgearsused

forcommerciallittoral,in-shore,artisanalor

mixedfisheries,landingsandfishingeffortsby

commercialfishing vessels were collected.

FrenchandEnglishfisherydataweretaken

fromthenationalcentreofstatisticalanalyses

（CNTS）andfromtheDepartmentforEnviron-

ment,FoodandRuralAffairs（DEFRA）,re-

spectively.Forotherstatesexploitingthearea,

datawerealsocollectedbutinformationwere

mainlybasedonEuropeanlogbooksandfrom

auctionhallsforvesselslongerthan10mand

/orsoatseaformorethan24hours.For

France,dataarealsocollectedforvesselsless

than10m inlength.Averagelandingperspe-

ciesandfishingfrequencynumbersperfleet

weremappedatcoarseresolutionperInterna-

tionalCouncilfortheExplorationoftheSea

（ICES）divisioncells（i.e.,eachcellis1�longi-

tudeand0.5�latitudegrid）.

D.Fishermencommunities

Acertainnumberofsemi-structuredinter-

views（20�100minutes）amongseveralfishing

categorieswerecarriedoutmainlyfocusedon

small-scale fishing communities.Question-

nairesincludedinformationconcerningfishing

activitiesandmethods,targetedspeciesand

distributionoffishinglocations.Fishermen

wereinterviewedregardingtheirlifehistoryin

10English（Ramsgate,Folkstone,Ryeand

Hastings）andFrench（Calais,Boulogne-sur-

Mer,BayofSomme,Dieppe,CaenandPort-en-

Bessin） cities. We also conducted the

participantobservationofvariousfishingprac-

tices.Informationgatheredfrom fieldinter-

viewswerethenusedtoproducesmoothed

rasterpolygonswhichwerethenusedtomap

fishing・hotspots・perspecies.

E.Actsoflegislation

A thoroughbibliographicandinformation

researchwasmadeinordertocompilerelevant

regulationsonfourmajorthemes:fisheries,

management,habitatconservationandmarine

pollutionatthecommunal,internationaland

state（UKandFrance）levels.Regulationscol-

lectedwerecarefullyvalidatedbyfishermenin-

volvedintheChannelmanagement.Inthe

atlas,regulationswerelistedandexplained.

Onlyalimitednumberofmapswereproduced

anddepictsonlythemostpertinentregulations

intheEasternEnglishChannel.

F.DataIntegration

Dataintegrationinvolvestheuseofdatacol-

lectedandanalyzedinmodels.Alldatacol-

lectedon speciesabundanceandoccurrence

（presence-absence）weretestedfornormality

using histograms,skewness and Kurtosis

analyses.BasedonskewnessandKurtosisval-

uesobtained,dataweretransformedifanor-

malizing function fordataimprovementis

found.Kriging interpolation［11］wasthen
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Fig.2.Schematicrepresentationofdatacollectedand
dataintegrationapproachesusedduringthesec-
ondphaseoftheproject.



usedtoproducemostofthedistributionmaps.

Preferentialand potentialhabitats were

modelled using generalized linear model

（GLM）［12］andRegressionQuantile（RQ）

［13］fromabundancedatawhileprobablehabi-

tatsweremodeledusinggeneralizedadditive

model（GAM）［14］wasusedforpresence-

absencedata［15,16］.

Asidefrom habitatspatialmodeling,other

modelingtechniqueswereemployed.Inorder

todefineandprovideasnap-shotpictureofeco-

systemstructure,atrophicmodelwasbuiltus-

ingtheECOPATHsoftware［17］.Thefoodweb

modelrepresentsthe1995stateoftheeastern

English Channel.Thisinvolvesidentifying

functionalgroupsfrom primaryproducersto

toppredatorsandestablishingpredator-prey

interactionstodepictbiomasstransferfrom

onetrophicleveltoanother.

Systematicconservationplanningapproach

wasalsoimplementedinordertoidentifypri-

orityconservationzonesusingtheMARXAN

software.Thisinvolvesdefiningplanningre-

gionsasunitsandcalculatingconservationpri-

oritiesorcostsperunit.Basedontheinitial

prioritiesspecifiedinthemodel,thedesired

conservationtargetsareselectedbasedonthe

minimized costofplanning units selected

closelylocatedtoeachotherastoavoidconser-

vationareafragmentation.

III.Easternenglishchannel:acomplexeco-

system

1.Physicalenvironment

Severalmapswereproducedshowingthedif-

ferentphysicalandhydrologicalfeaturesofthe

EasternEnglishChannel.Meanaveragemaps

fordepth,bedshearstressandseabedsediment

typesaresomeoftheexamplesshowninFig.3.

EnvironmentalmappingoftheEasternEnglish

Channelshowsthatthisecosystemhasdiverse

geomorphology.Waterdepthvariesfrom40to

100meters（Fig.3above）.Itisamacrotidal

ecosystem.Elevatedcurrentintensitiesarelo-

catedalongthefrontiersoftheEasternEng-

lishChannel;thenarrow areaoftheDover

Straitandtheeastern-westernchannelborder

（Fig.3middle）.Asaresultofanimportanthy-

drodynamicforcing（i.e.,increasingcurrent

gradientbothcoasttooffshoreandwestto

east）,sedimentspresentaspecificdistribution

withpebblesandcoarsesedimentsinthezones

ofstrongtidalcurrentsandsandymuddysedi-

mentsinzoneswithweakercurrents（Fig.3）.

2.Biologicalspeciesdescriptionandhabitats

TheEasternEnglishChannelhasanelevated

speciesrichnessandbiodiversityowingtodi-

versehabitatfeaturesandadjacentestuaries.

However,intheatlasonlythemostsignificant

speciesinthefoodwebandcommunitystruc-

tureandmostabundantinscientificsurveys

wereconsidered.

Intheatlasweconsideredatotalof55

benthicinvertebrate,cephalopodandfishspe-

cies.Thesespecieswerethemostabundantand

judgedrelevantintheecosystem・sstructure.

Foracompletelistofspeciesconsidered,please
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Fig.3.Depth（above）,bedsheardata（middle）and
bottomsedimenttype（below）mapsoftheEast-
ernEnglishChannel.



consulttheatlas［3］.

Foreachspecies,informationprovidedin-

cludesspeciesdescriptionforpossibleidentifi-

cation,biology,feeding behavior,habitat,

geographicaldistribution（Fig.4middle）.

Thesespecieswereconsideredforhabitatand

fisheriesmodeling.Averageabundancemaps

perspecieswerealsoproducedbasedonscien-

tificsurveys.Anexampleisshowninfig.4for

codintwodifferentperiods:summer（July）

andautumn（October）.

3.Fisheriesanddynamics

Fishing activity in the Eastern English

Channeliseconomicallysignificant.In2005,a

totalof90763tonswerecapturedonlyby

Frenchcommercialfishingvessels（614）and

landedin42ports（landingsdeclaredtothe

French Maritime affaire）.This generated

about218millionEuros.Demersalspeciesare

highlyexploited,especiallytheflatfishes（com-

monsole）andgadoids（whiting）aswellas

Scombroidsandclupeids.Atlanticscallopsare

also highly exploited.In 2003,production

reachedupto8500tonssoldat24017Euros.

Intheatlas,theFrenchfishinggearsand

vesselsareenumeratedbasedonthreemain

categories:littoral,inshore（＜12nm）and

mixed（＞12nm）fisheries.Fig.ure5showsa

bottom trawlusedtocatchdemersalspecies

andhowthisgearisputoutatseaandtaken

backon-board.Acompletedescriptionofeach

fishinggearsisavailableintheatlas.

4.Fishingcommunities

Small-scalefishingcommunitiesinterviewed

intheprojectreactedwelltothefree-styleform

ofsurvey.Atotaloffiftyfishermenwereinter-

viewedinthe10cities/portscitedabove,leading

toabout1�4fishersinterviewedperportand

perfishinggear.IntheFrenchside,mainly

trawlersandnetterswereinterviewedwhereas

intheEnglishside,somelonglinersandpotters

werealsointerviewedasidefrom thetrawlers

andnetters.Responsesaccumulatedfrom the

differentfishersinterviewedaremainlysubjec-

tiveandreflectedtheopinionsandperception

oftheintervieweeregardingthecurrentstate

andthefutureofthefishingindustry.Based

ontheresultsofourinterviewsandobserva-

tionswecaninferthatthefishingactivitiesin

thestudyareaarecomplexanddiversedueto

thefishinghistoryandpractices,numberof

fishingvessels,regulations,etc.thataffects

thefishingindustryindifferentports.Fishing

zonesaredeterminedbythedifferenceinthe

sizeandpowerofthefishingfleetsbetweenUK

andFrance,whichisthedirectresultofthe

regulation difference.In Boulogne-sur-Mer

（France）with1000fishersemployingmedium-

sizedtrawlingfleets（120）withhighmobility,

fishingzonescovermostlytheeasternpartof

thechannelwhilstforUKsmallports,suchas

Ramsgate,withalmostallunder10m netting

boats（15�20vessels）,fishonlyalongtheir

coastalarea（Fig.6）.

5.GovernanceintheEasternEnglishChannel

Atotalof216regulationswerecompileddue

totheirrelevancetothestudysite（Table1）.

Thispartoftheworkwasdoneinordertoen-

hancetheunderstanding,encouragetheappli-

cation and facilitatecoordination ofthese
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Fig.4.Codabundancedistributionbasedontwosci-
entificsurveys.

Fig.5.Traditionalbottom trawl（above）.Below:
Shoot（left）andhaul（right）ofthetrawlatthe
stern（back）ofthevessel.



legislation.Amongthefourthemesconsidered,

regulationsonfisheriesarethemostnumerous

totalingupto133laws（bindingandsoft）,

byelaws,directives,etc.atfourapplicationlev-

els.Mostinternationallawsinfisheriesare

non-binding for contracting parties.State

regulationscomplementcommunity regula-

tionsandareputintoapplicationswhenthe

latterisbreached.TheFrenchfisherieshave

thehighestnumberofregulations.Mosttech-

nicalmeasures（e.g.,authorizedgears,percent-

ageofcatches,etc.）relatedtofisheriesare

coveredbythecommunityregulations.

Thisisfollowedbypollutionandsecurity

regulations（40）focusedonenvironmentpro-

tection.Measuresaresetupatthecommunity

levelbutcooperationattheinternationaland

betweenstatesarehighlyencouraged.

Regulationsonconservation（36）focuson

preservingmarinehabitatsandspeciesand

protectioninvolvestheinterdictionofsomeex-

ploitationmethodsandpractices.Conservation

toolsandestablishmentofconservationareas

areestablishedatthestateandcommunity

levels,respectively.

Formarineworks,regulations（7）areestab-

lishedonlyattheinternationalandstatelevels.

Acompletelistingoftheseregulationsaswell

ascorrespondingexplanationscanbeconsulted

intheatlas［3］.

6.Towardsanecosystemapproach

6.1.Geostatisticalanalyses

6.1.1.Mappingspeciesinteractionwithhabi-

tats

Severalhabitatmapsproducedforthe55spe-

cieswereconsideredinthesecondvolumeofthe

atlas.Thisisespeciallytrueforthefishgroups

whoseabundancedistributionweremappedat

differentlifestages:eggs,larvae,juvenileand

adult.Thisincludes23benthicinvertebrates,3

cephalopodsand29fishes.Habitatmodelings

weredonetopredictprobable,preferentialand

potentialhabitatsformostofthespeciescon-

sideredintheatlas.From thethreemodeling

techniquesutilized（GLM,GAM andRQ）,it

wasobservedthatRQ-basedmodelspredicted

themaximalresponseofspeciesunderideal

considerableconditionsandarejudgedmost

suitableforprecautionaryconservationhabitat

planning［16］.Anexampleusingwhitingis

showninfig.6whereGLM andRQ-basedmap

modelsarecompared（Fig.7）.Comparedwith

GLM analysis,RQ-basedmodelsconsiderthe

upperboundsofspecies-environmentinterac-

tionsthusprovidingaclearerdescriptionof

howtheenvironmentislimitingspeciesdistri-

bution.

6.1.2.Mappingfishingcommunities

Usinginterviewsconductedinthefishing

communities,fishinghotspot,seasonalityand

family history mapswerecreated.Fishers

drawingsofpopularfishingareasperspecies/-

gearwereusedtocreatetheshapefilepolygons

andoncedataarecumulated（overlaymaps）

willproducefishinghotspotmaps.Thisis,

however,asubjectivesnap-shotpictureoffa-

voredfishingzonesasthenumberoffishers

（50）interviewedinthecourseoftheproject

doesnotcertainlyrepresentthemajorityof

fishersintheEasternEnglishChannel.Infig-

ure8hotspotsforsolefisheryalongtheDover

Straitzoneisshown.

Lamer49,201188

Table1.RegulationscompiledrelevanttotheEastern
EnglishChannelonfourmajorthemesand
atfourapplicationfields.

Application
fields
Theme

Interna-
tional

Com-
munity

French British

Conservation 7 5 16 8

Fisheries 13 29 68 23

Pollution&
Security

7 17 7 9

Marine
works

1 - 1 5

Fig.6.Recordedfishingzonesbasedonfishersinter-
viewedatBoulogne-sur-Mer（France,left）and
Ramsgate（UK,right）ports.



6.1.3.Mappingcatch

Distribution ofaverage annuallandings

from2000�2006for25ofthemostexploitedfish

andcephalopodspeciesweremappedperICES

division.Foreachspecies,informationonan-

nualproductionbystateaswellascommercial

valueisalsoprovided.Fig.ure9showsanex-

ampleoffishingfrequencynumbers（tripnum-

bers）ofbottomtrawlsforstrippedredmullet

foreveryquarterofyear.Wecanobservethat

thefishingactivitiesoccurconsiderablyalong

thesouthoftheNorthSeaduringthethird

quarterandprogressslightlytothemiddleof

theeasternpartoftheChannelduringthe

fourthquarteroftheyear.Thisspeciesisof

high commercialinterest and is targeted

mainlybyFrenchfleetscapturingupto97%of

annuallandings.Exploitationstartedin1990

withlessthan300tonsandafter15years,re-

cordedlandingshadincreasedtentimes.

6.2.Foodwebmodeling

Atotalof51functionalgroupsincludingde-

tritus（1）,primary producers（2）,inverte-

brates（15）,fishes（29）,mammals（2）and

seabirds（1）wereconsideredinanECOPATH

［17］model.Thistypeofmodelingworkpro-

videdasyntheticsnap-shotrepresentationof

theecosystem structuredefinedbyfoodweb

linksandenergytransfersfrom onetrophic

level（TL）intoanotherintheecosystem［18］.

TheEasternEnglishChannelfoodwebconsists

offourtrophiclevels:TLIconsistsofprimary

productionanddetritus,TLIIincludeinverte-

bratessuchasbivalves,gastropods,smallcrus-

tacean（i.e.,zooplankton）,smalldemersal

fishes（i.e.,strippedredmullet）andforage

fishes（i.e.,goby）,TLIIIismainlyoccupiedby

largedemersal,bentho-demersalandbenthic

fishspecies（i.e.,cod,plaice,sole）andTLIV

consistsofhighpredators（i.e.,shark,mam-

mals,seabirds）.Itisaphytoplankton-based

ecosystemowingtothisprimaryproduction・s

contributiontosupporttheupperTLs.Mean

trophiclevelofcaptureisatTLII.TLVhas

verylowexploitationlevelasfunctionalgroups

belongingtothisTLincludesmainlymarine

mammalsandseabirds（Fig.10）.Throughthis

work,keystoneness［19］andimportanttrophic

rolesofspeciesweredetermined.Throughthis

typeofmodeling,itwasalsointerestingtosee

thecombinedtrophiceffectsoffishing.This

figureshowsthatthecombinedeffectsoffish-

ingactivitesintheEasternEnglishChannel

willhavedetrimentaleffectstomostbiomasses

offunctionalgroups.

6.3.Systematicconservationplanning

TheEasternEnglishChannelisaninterest-

ingareafordesigningmarineprotectedarea
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Fig.7.Preferential（GLM-based,left）andpotential
（RQ-based,right）habitatmodelsbasedonthe
interpolatedmeanabundancedatafromOctober
1988�2006surveys（whitingphotocourtesyof
IFREMER）.

Fig.9.Landingdistributionintonnesofstrippedred
mulletmappedperICESdivision（strippedred
mulletphotocourtesyofIFREMER）.

Fig.8.Mappingoffishers・interview responsesin
fishingcommunities.Mappedfishinglocations
forthecommonsole（left）madefrom raster
maps（middle,orange）andshapefilepolygonhot
spotmaps（right）.（commonsolephotocourtesy
ofIFREMER）.



（MPA）networksduetothesignificantecosys-

temservices（i.e.,jobs,gravelextraction,wind-

farming,etc.）itoffers.Preliminarysystematic

conservationplanning［20］wasdoneinthe

EasternEnglishChannel.Thisinvolvedidenti-

fyingasetofconservationfeatures（i.e.,spe-

cies,jobs,ecologicalprocesses,etc.） then

setting numericaltargetsforconservation.

Oncethisisdone,theplanningregionisdivided

intoplanningunits（PU）thensimulationruns

aremadeusingannealingtechniquestoesti-

matealargenumberofnear-optimalsets（or

portfolio）ofPUs.Atotalof1466PUswerecre-

atedandabout17conservationfeatureswere

identified.From theidentifiedPUs,47were

considered as ・conserved・ while 123 were

classifiedasscenario-excludedforcostmetrics

simulationruns.Oneofthehypothesestested

wastheestimation ofthetotalperimeter

lengthoftheplanningunitportfoliomultiplied

by a boundary length modifier（BLM）.

MARXAN［21］minimizestheboundarylength

costbychoosingpatchesoverisolatedPUs.

Fromouranalyses,wechoseaBLM of500to

ensurethattheconservationportfoliopatches

formed（dark bluepatches）weregenerally

largeenoughtobeecologicallyviable（Fig.11）

basedonthemetriccostsused.Inthisscenario,

establishingseveraldiscontinuedMPAsseemed

efficientinincreasingbiodiversityandmitigat-

ingeffectsofdiverseanthropogenicactivities.

Modifyingmetricsofcostfromtheoneconsid-

eredhere,however,maygiveotherresultsand

mayrequireBLMadjustments.Otheranalyses

includetestingdifferentmetriccostsandtar-

getvaluesonresultingpriorityareaspatial

pattern.

IV.Reachingbeyondscientificborders

Thisprojecthasbeencarriedoutinfour

years（twophases）.Theamountofresultsgen-

eratedthroughoutthisperiodisconsiderable

owingtothemotivationanddedicationofsci-

entistswhocollaboratedtogethertoproduce

theatlas.Producingtheatlaswasnotaneasy

task.Scientificpartnersworkingonthissince

itsconceptionhaveovercomeseveralchallenges

inordertoaccomplishthiswork.Resultsob-

tainedareinnovativeinthesensethatcompil-

ingfragmenteddatafromdifferentfieldsinto

auser-friendly,conciseandfreely-distributed

toolhasprovidedanopportunitytosafeguard

andrevalorizeexistinginformation.

Thesuccessofscientificinitiativeslaunched

intheprojectsinceitsconceptionistheincreas-

ingscientificrecognitionreflectedbytheon-

goinggrowth,intermsofcollaborationsand

scientificproductions,oftheCharm Consor-

tium.Itprovidedanopportunityofbridging

thegapbetweenscientists,managers,stock-

holders,policy-makers,fishermen and the

grandpublic,creatingasocial-learninginstitu-

tionamongdifferentsectorsthatareconcerned

withmarinemanagement.Theatlashasbe-

comeasignificantreferencematerialofknowl-

edgeontheEasternEnglishChannelandits

Lamer49,201190

Fig.10.Asimplifiedrepresentationofenergyfluxes
pertrophicleveloftheEasternEnglishChannel.

Fig.11.BestconservationportfoliousingaBLM of
500.



livingresources.Themainforcereliesoneffi-

cientcommunicationofsimplified,conciseand

usefulinformationtodifferentsectors.Itwas

initiallydedicatedtoprovidingcontemporary

map-basedinventoriesofhabitatsandliving

resourcesintheEasternEnglishChannel［22］

andisactuallymovingtowardsagreaterambi-

tionofimplementinganecosystem-basedap-

proach.Since2009,thethirdphaseofthe

projecthasbegun covering morescientific

themesandchallenges.ScientificFrenchand

Englishresearchinstitutesandlaboratories

participatinginthisphasedoubled.Currently,

thewholeEnglishChannelisbeingcoveredand

moreintegrativemodelingworkdealingon

habitatclassification,economicsandclimate

changeareconsideredasidefrom thetrophic

network and systematicconservation plan

modelingduringthesecondphase.
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