
IntroductionIntroduction WhereWhere coastalcoastal bottlenosebottlenose dolphinsdolphins ((TursiopsTursiops truncatustruncatus)) rangerange overover largelarge distancesdistances
((RobinsonRobinson etet alal..,, 20122012),), establishingestablishing robustrobust estimatesestimates forfor individualindividual birthbirth ratesrates cancan bebe inherentlyinherently difficultdifficult..
Nevertheless,Nevertheless, ascertainingascertaining reproductivereproductive historieshistories isis particularlyparticularly significantsignificant forfor managementmanagement.. BetweenBetween--
femalefemale variationvariation inin reproductivereproductive outputoutput providesprovides aa strongstrong measuremeasure ofof reproductivereproductive fitness,fitness, forfor exampleexample
((PomeroyPomeroy etet alal..,, 19991999)).. Accordingly,Accordingly, thethe intervalsintervals betweenbetween birthsbirths maymay bebe oneone ofof thethe mostmost importantimportant
determinantsdeterminants forfor reproductivereproductive successsuccess inin thesethese animalsanimals..

InIn thethe MorayMoray FirthFirth inin northeastnortheast Scotland,Scotland, studiesstudies carriedcarried--outout sincesince thethe latelate 19801980ss havehave greatlygreatly increasedincreased
ourour understandingunderstanding ofof thesethese coastalcoastal delphinidsdelphinids andand assistedassisted inin theirtheir conservationconservation managementmanagement ((ThompsonThompson
etet alal..,, 20112011)).. IntegratedIntegrated datasetsdatasets provideprovide aa currentcurrent estimateestimate ofof ~~200200 animalsanimals forfor thisthis populationpopulation ((CheneyCheney etet
alal..,, 20132013),), aa largelarge percentagepercentage ofof whichwhich evidentlyevidently useuse thethe outerouter MorayMoray FirthFirth areaarea ((CullochCulloch && Robinson,Robinson,
20082008;; CheneyCheney etet alal..,, 20132013)).. Indeed,Indeed, thethe southernsouthern coastlinecoastline ofof thethe outerouter MorayMoray FirthFirth ((FigureFigure 11)) isis thoughtthought toto
provideprovide favourablefavourable calving/nurserycalving/nursery areasareas forfor thethe populationpopulation ((CullochCulloch && Robinson,Robinson, 20082008)) andand dedicateddedicated
markmark--recapturerecapture studiesstudies byby thethe CRRUCRRU researchresearch teamteam sincesince 19971997 havehave documenteddocumented nono lessless thanthan 171171 calvescalves
byby 7777 identifiableidentifiable mothersmothers inin thisthis regionregion toto datedate..

InIn thethe presentpresent study,study, thethe reproductivereproductive raterate andand interinter--birthbirth periodperiod (IBIs)(IBIs) forfor allall adultadult femalesfemales knownknown toto havehave
producedproduced atat leastleast 22 oror moremore calvescalves betweenbetween 19971997 andand 20132013 werewere examinedexamined fromfrom thethe longlong--termterm CRRUCRRU
datasetdataset..
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producedproduced atat leastleast 22 oror moremore calvescalves betweenbetween 19971997 andand 20132013 werewere examinedexamined fromfrom thethe longlong--termterm CRRUCRRU
datasetdataset..

DiscussionDiscussion AsAs withwith otherother temperatetemperate bottlenosebottlenose populations,populations, calfcalf birthsbirths peakedpeaked duringduring thethe midmid--summersummer
months,months, inin associationassociation withwith increasingincreasing waterwater temperaturestemperatures andand foodfood suppliessupplies.. FemalesFemales attainedattained sexualsexual
maturitymaturity earlyearly inin lifelife.. Indeed,Indeed, twotwo primiparousprimiparous femalesfemales gavegave birthbirth atat 66 andand 77,, suggestingsuggesting sexualsexual maturitymaturity
waswas reachedreached asas earlyearly asas 55 andand 66 yearsyears ofof ageage.. IBIsIBIs forfor femalesfemales withwith survivingsurviving calvescalves werewere similarsimilar toto otherother
studiesstudies (see(see FruetFruet etet alal..,, 20142014)).. FemalesFemales werewere foundfound toto investinvest moremore inin reproductionreproduction earlyearly inin life,life, changingchanging
theirtheir rolerole fromfrom “breeding”“breeding” toto “nursing”“nursing” individualsindividuals atat olderolder agesages withwith ensuingensuing reproductivereproductive senescencesenescence..

TheThe highhigh proportionproportion ofof firstfirst--yearyear mortalitiesmortalities observedobserved inin thisthis populationpopulation waswas attributedattributed toto maternalmaternal
inexperience,inexperience, latelate weaningweaning andand aa highhigh--incidenceincidence ofof congenitalcongenital oror inflictedinflicted deformitiesdeformities inin calvescalves (e(e..gg..
HaskinsHaskins && Robinson,Robinson, 20062006;; Robinson,Robinson, 20142014)).. However,However, thethe health,health, ageage andand subsequentsubsequent bodybody conditioncondition ofof
reproductivereproductive femalesfemales (as(as alsoalso relatedrelated toto resourceresource access,access, ee..gg.. MannMann etet alal..,, 20002000)) werewere thoughtthought toto bebe thethe
primaryprimary causecause ofof calfcalf mortalitymortality andand betweenbetween--femalefemale variationvariation inin reproductivereproductive outputoutput andand successsuccess..
ReproductiveReproductive successsuccess andand calfcalf survivorshipsurvivorship thereforetherefore provideprovide aa tangibletangible measuremeasure ofof thethe overalloverall healthhealth ofof
thethe population,population, demonstratingdemonstrating thethe importanceimportance ofof longlong--termterm monitoringmonitoring studiesstudies forfor demographicdemographic andand viabilityviability
analysesanalyses..

ResultsResults
 CalvesCalves werewere producedproduced betweenbetween MayMay andand October,October, withwith aa peakpeak numbernumber ofof birthsbirths duringduring AugustAugust..

 CalvingCalving ratesrates werewere highlyhighly variablevariable betweenbetween yearsyears andand betweenbetween females,females, withwith annualannual calfcalf birthsbirths rangingranging
fromfrom 44 toto 1616 birthsbirths perper yearyear withwith anan averageaverage ofof 88 calvescalves perper yearyear forfor thethe studystudy areaarea..

 IBIsIBIs forfor femalesfemales withwith survivingsurviving calvescalves rangedranged fromfrom 22 toto 88 yearsyears withwith anan averageaverage ofof 33..7272 ±±11..2929 forfor allall
calvescalves ((3333 femalesfemales withwith 107107 assignedassigned calvescalves == 7474 interinter--birthbirth intervals)intervals)..

 PrimiparousPrimiparous femalesfemales producedproduced theirtheir firstfirst youngyoung atat aa minimumminimum ageage ofof 66 yearsyears andand thethe IBIIBI betweenbetween firstfirst
andand secondsecond--bornborn calvescalves waswas significantlysignificantly higherhigher thanthan betweenbetween allall subsequentsubsequent IBIsIBIs..

 TheThe raterate ofof calfcalf productionproduction decreaseddecreased withwith increasingincreasing ageage ofof knownknown femalesfemales ((FigureFigure 22))..

 AnAn averageaverage calfcalf mortalitymortality ofof 1010..44%% waswas determined,determined, withwith firstfirst yearyear calvescalves accountingaccounting forfor 8989%% ofof allall
documenteddocumented mortalitiesmortalities ofof animalsanimals betweenbetween 00 andand 33 yearsyears oldold..

Fig. 1. Map showing the position of the
Moray Firth in NE Scotland and the CRRU
study area along the southern coastline of
outer Moray Firth embayment, where the
present mark-recapture dataset was collated.
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Fig. 2. General additive model showing the
effect of increasing IBI on the probability of a
calving event for female coastal bottlenose
dolphins in the Moray Firth population.
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Plate 1. Primiparous (first-time) female
bottlenose with newborn calf in tow. Note the
distinctive foetal folds on the young calf.
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