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Thebenthiczonerefersto theecologicalzonelocated atthebottom ofanymarineor

freshwaterbody,suchasariver,ocean,lakeorpond.Thebenthiczoneincludesthesediment

surface.Benthiczonesarefoundallacrosstheworld,whereverthereisanappreciablewater

body.

Now,thebenthiczonebeginsattheshoreandextendstothebottom oftheocean.Thisimplies

thatthebenthiczonecouldbeasshallowasafewcentimeters,butmayreachadepthofafew

thousand meters.On accountofthe depths itcan reach,the benthic zone is usually

characterizedbylowtemperature,highpressureandminimalsunlight.

Well,suchconditionsaren’toptimalforthesustenanceofavastamountoffloraandfauna,but

sedimentlayersinthebenthiczonehelpintherecyclingofnutrients,whichinturnmakesit

possibleforthesustenanceofrichaquaticlifeintheupperwatercolumn.Thebenthiczone

mightnotbebrimmingwithvividaquaticcreatures,butmanycrustaceans,snails,sponges,sea

starsetc.arefoundhere.

Let’snowlookintothreekeycharacteristicsofthebenthiczone.

Temperature

Forbenthiczoneslocatedclosetotheshoreorwithnotablyshallowdepth,thetemperatureis

warmer,butforthoselocatedhundredsofmetersdeep,temperaturescanfallto2°Cto3°C

(neartheabyssalzone).Aquaticlifethatcansurviveinsuchextremecoldtemperaturesis

limitedandthosefoundthereoftenmoveataslowpacetoconserveenergy.

Pressure

Justliketemperature,pressurealsovariesacrossthebenthiczone.From beinglowforshallow

benthiczonestoveryhighforthoselocatedafewthousandmetersdeep.TheMarianaTrench,

whichhappenstobethedeepesttrenchonEarth(around10,000metersbelowsealevel),isthe

extremeexampleforaveryhigh-pressurebenthiczone.Here,thepressureisroughly1000

timesthenormalpressure(sealevel).

High-pressure benthic zones lead to a very homogenous environment,which produces

organismswithdistinctivetraits.Onepeculiarexampleistheenlargedsizingofcertainmarine

creatures.Also,atgreatoceanicdepth,thequantityofdissolvedoxygeninthewaterishigher,

whichmakesorganismsgrowlargerthantheircounterpartsinmoretemperatezones.

Light

Theintensityoflightdecreaseswithdepth.Itbecomeslimitedatdepthsbelow 250meters;

between250and1000meters,theintensityoflightbeginstodissipateveryquickly.Thiszone

iscalledthedysphoticzoneandperformingphotosynthesishereisverydifficult.Beyonda



depthof1000meters,lightavailabilityisalmostzero,withphotosynthesisnolongerbeing

feasible.

Benthos

Because the benthic zone can occurin varying environments,chemicaland physical

characteristicsvarygreatlyandareoftendependentoncontext.Nutrientavailabilityinthedeep

seaisalsoscarce,soorganismsneedtoadaptthemselvesaccordinglytosurvivehere.

Organismsliving inthebenthiczonearecalled benthos.Benthoshavespeciallyadapted

themselvestoliveonthebottom substrateindeep-waterbodieswithelevatedpressureand

coldtemperatures.Infact,organismsthatinhabitthedeep-waterpressureareascannotsurvive

intheupperpartsofthewatercolumn.Mostofthesebenthosaredetritivores.

Duetothescarcityoflight,thesourceofenergyforbenthosisoftenindeadorganicmatter

from theorganismshigherupinthewatercolumnthatsettleonthebenthicbeltafterdeath.

Thisdeadorganicmatterprovidesnutritiontobenthosandcompletestheaquaticfoodchain

andnutrientrecycling.

Basedonwhethertheymaketheirhomeontheoceanfloororbeneaththeoceanfloor,benthos

canbecategorizedintotwotypes.Creatureslivingonornearthesurfaceoftheoceanfloorare

called epifauna,whereas those thatlive burrowed underitare called infauna.Certain

extremophiles(organismsthrivinginextremeenvironments)thatcanhandlehigh-pressure

ambiencealsoliveonthebenthicfloor.

NutrientFlow

Benthosplayanimportantroleinregulatingthenutrientflow betweenthewatercolumnand

sedimentlayers.Benthos,whichmostlyconsistofdetritivoressubsistingondeadanddecaying

matter,helpindeceleratingtheflowofnutrientsbystoringthenutrientsintheirbodyforlong

periodsoftime.Thisactsasabufferthatisusefulinpreventinganexcessiveinfluxofelements.

Forinstance,microalgaebuffernutrientsthatpreventphytoplanktonoverexploitation,which

wouldotherwiseleadtoeutrophication.

In shallow benthiczones thatreceive manageable amountsofsunlight,micro algae are

ubiquitous.TheycanphotosynthesizebytakingupCO2andahandfulofmicronutrients.Most

ofthecarbonconsumedbythem islaterreleasedasextracellularpolymericsubstances,

commonlycalledslime.EPSisstickyorganicmattercomprisedofbiofilmsandfacilitatesthe

attachmentofcellularsubstancesto thesedimentsurface.ThestickinessofEPS holds

sedimentparticlestogethersotheycanavoidresuspension,whichhelpsinstabilizingthe

dissolvedoxygenlevels.Moreover,thebacteriaontheoceanbedcanrapidlymetabolizethis.


