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In2010,the Deepwater Horizonoilspillreleased210milliongallons
of crude oilinto the Gulf of Mexico. Crude oilhasbeenshownto
havecardiotoxiceffectsonfishandpriorworkonmahimahihas
highlightedareduced cardiacoutputinresponsetoshort-term
oil exposure. We investigated the effects of acute and chronic
crudeoilexposureonthecontractility ofisolated cardiactissue
fromadultmahimahiandusedchemicalinhibitorstoidentifyany
effectoncalciumcyclingtargetingthesarcoplasmicreticulum
andadrenergicsignallingpathways. Directexposureofcardiac
muscletohighenergy wateraccommodatedfractions (HEWAF)of
crudeoilat 10% concentrationhadnoeffectonmuscle contractility.
Further, cardiactissuecollectedfromfishexposedto 10% HEWAF
solutionfor24hdidnotdisplayreduced contractility, compared
with controls. Concurrentwiththis, therewasnodifferencein
thecontribution of the sarcoplasmicreticulumto contractility
betweenfishexposedtoHEWAF for24handunexposedfish. Our
dataisconsistentwiththeeffectsofoiloncellularcalciumcycling
inmahimahibutcontrarytodatapreviously obtained forblue-
fintunaandsuggeststhatthereducedcardiacoutputpreviously
observedinjuvenilemahimahiafteroilexposuremayresultfrom
somefactorotherthancontractility.
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AriseinpCOzresultsinhigherdissolutioninoceansurface water.
ThisleadstoadecreaseinoceanpH,referredasoceanacidification.
Thisisapotentialthreattomarinefish,andeffectsmaygetworse
forestuarinefishwhichdealwiththeadditionalstressofsalinity
changesduetothemigrationintolowsalinitywater. Tounderstand
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theinteractive impact of these two environmental stresses on
theecophysiologalperformanceoffish, weinvestigated various
physiological,biochemicalandion-regulatoryadaptiveresponse
inEuropeanseabassatpCOlevelsof380patm,900patmand 1900
patm, alongwith salinity gradients of 32ppt, 10pptand 2.5ppt.
Overall,wehypothesizethateffectofoceanacidificationwould
beexacerbatedwithashifttodecreasedambientsalinity.Plasma
acid-basebalance,iono-osmoregulation,oxygenconsumption,
ammoniametabolism,energybudgetandion-regulatoryenzymes
wereassayedasthepotentialindicesof compensatoryresponses.
Resultsshowthatammoniaexcretionratewasfacilitatedunder
thecombinedeffectofoceanacidificationandsalinityreduction
while oxygen consumption and hepatic energy budget of fish
werewellregulated. Acid-basebalanceintermsofplasmapHand
HCOs3-wereadversely affectedfollowingoceanacidificationand
salinitystressassingleandcombinedfactor. Na*and Cl-levelsin
plasmaremainedstable, suggestinganexcellention-regulatory
capacityofthefishwhichwasalsoreflectedbythekineticprofile
of Na*/K'-ATPaseactivity.Inbrief, thecombinedeffectofocean
acidificationandsalinityreductionsignificantly affect thefishacid-
basebalance,butnotiono-osmoregulationorenergymetabolism.
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Macroalgalblooms (‘greentides’)areagrowingproblemonmany
coastlines worldwide, including here in the UK. These blooms
can suffocate marine life and decimate local populations, but
their environmental and anthropogenic drivers remain poorly
understood. Accordingly, weareusingthebloom-forminggreen
seaweedspecies, Ulvaspp.(a.k.a.‘sealettuce’) tounderstand how
thephysiologyoftheirgrowthandreproductioncanbothleadto
bloomsandbeexploitedforconservation. Usingacombinationof
mathematicalmodelling, high-resolutionimaging,andmolecular
approaches, weasktwomainquestions:a) howdophysiological
responsesatthecellularscaledriveseaweedthallusgrowthand
b)howcanpatternsofthallusgrowthinformmarineconservation
efforts? Currently, the main method of tracking the growth of
macroalgal biomass is its physical removal and measurement
onweighingscales. Thismethodislimited byits poortemporal
resolution and intrusiveness. We have therefore developed an
opticalimagingsystemlinkedtoautomatedimageanalysissoftware
toallowreal-timemeasurementofcircadiangrowthrhythmsin
responsetotheenvironmentalfactorsthatdetermine Ulvaspp.
proliferation. Thesemacroscopicgrowthresultsare supplemented
byLightSheetMicroscopydataofstainedsamples, whichcorrelates
overallgrowthrateswithpatternsofcellularsizeanddistributions.
Thiscombinationof methodsprovidesmuch greaterresolution of
thegrowthresponsesof Ulvainvarious conditions; thisisnowbeing
linkedtoglobalbloomformationusinghydrodynamicmodels.




