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Albacore  tuna,  Thunnus  alalunga,  is  a  very  important  commercial  species  in  the  western
Indian Ocean (WIO). Despite its long history of exploitation, limited information is available on
the trophic and nutritional ecology of this species in the region. Such studies are helpful to assess
and predict  the impacts  that  fisheries  and climate on marine resources,  as well  as providing
essential information to support an ecosystem approach to fisheries management. 

The  trophic  ecology  of  albacore  tuna,  sampled  in  the  WIO  from  2013  to  2015,  was
investigated through neutral  fatty acid and, baseline and lipid corrected stable  isotope (SIcorr)
analyses  of  muscle  tissue.  Generalized  additive  mixed models  (GAMMs) were employed  to
understand the spatiotemporal patterns and drivers of fish nutritional  condition indices (NCI:
omega 3 to omega 6, ω3/ω6, and total fatty acid content, TFA), carbon and nitrogen SIcorr, and
known fatty acid trophic markers (FAT) of primary producers. Several intrinsic and extrinsic
variables  were  taken  into  consideration,  including  fork-length  (LF),  fishing  position,  month,
chlorophyll-a (Chla) and sea surface temperature (SST). Both Chla and SST were significant as
single explanatory variables for FAT, NCI and SIcorr. The ω6 protists FAT, ω3/ω6 and nitrogen
SIcorr were best predicted by the stand-alone model with SST while LF only was the best model
for the dinoflagellate versus diatom FAT and TFA. A combined model of  LF, fishing position
and month was the best model for carbon SIcorr. GAMMs for the FAT, NCI and SIcorr were used
to  produce  oceanographic  spatial  contour  maps  which  clearly  demonstrated  geographical
gradients in the region. Distinct regional differences in all trophic markers were found between
albacore from the northern tropical areas and those sampled from the more southern, temperate
zones. Moreover, a higher dinoflagellate contribution was observed in the tropical-caught than
the  temperate-caught  albacore.  Our analysis  also indicated  comparatively  lower condition  of
tropical than temperate albacore, which suggests that increased SST as a result of climate change
could negatively affect population dynamics and nutritional quality of albacore and consequently
impacting human consumption. 

The study identified the spatiotemporal patterns of these ecological aspects which is essential
for proper management of the population of this economically important species. This is also



particularly  crucial  in  areas  where  oceanographic  conditions  and  seawater  temperatures  are
changing at a fast rate.
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