Tuna’s in the Indian Ocean. From single to multispecies management

The Indian Ocean is an area of great commercial interest for European fishing industries.
Among others, European fleets target bigeye, yellowfin and skipjack, three tuna species
that form the tropical tuna fisheries in the Indian Ocean. These species inhabit
international and national jurisdiction waters, which makes them prone to their collective
management through Regional Fisheries Management Organizations (RFMO). The Indian
Ocean Tuna Commission (IOTC) is an intergovernmental organization responsible for the
management of tuna and tuna-like species in the Indian Ocean. Within IOTC, the
Maximum Sustainable Yield (MSY) has been used as a recommended target reference
point for the tropical tuna fisheries. In this study we investigate how the tuna species can
best be managed under the MSY framework aiming for high and stable yields, as
indicated to be the preferred outcomes of fisheries management according to
stakeholders in this field.

The case study and approach

The European fleets targeting tropical tunas in the Indian Ocean are mostly French and
Spanish fleets using purse seine gears. The catch from European fleets represents
approximately a third of the total harvest of bigeye, yellowfin and skipjack in the Indian
Ocean. Therefore, there is a strong interest in the adequate management of these
stocks. IOTC is in the process of developing Management Strategy Evaluation (MSE)
frameworks in order to produce robust management due to the many uncertainties on
tuna species dynamics. Here, we combine hypotheses on the fish stocks’ interactions
with the Southern Oceanic Index (SOI) and investigated the possibility of a management
system, based on the overall productivity of large pelagic fisheries: Tropical tunas
fisheries appear to operate in a single species environment, but in fact make decisions in
a multispecies context. In the case of tropical tunas, this is a salient aspect due to the
compensatory influence of the Southern Oceanic Index on the main three species
considered (bigeye, yellowfin and skipjack tunas). In order to explore this scenario, we
use hypotheses on the interaction of the SOI on (a) the individual stocks and (b) the
overall productivity of the three aggregated species. We reduce the fishing mortality on
each of the species and look at the predicted yield, variability in yield and ability to reach
management targets under a single-species and multi-species context. The results of the
multi-species scenario are shown on the left while the results on the single-species
scenario are given on the right.
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The figures show that taking multi-species considerations into account makes a
substantial difference in the perception of stock management. The ability to manage the
stocks with low TAC variability for Bigeye (higher Inter Annual Variation IAV) and
Yellowfin (lower IAV) is markedly different. The catches are similar under both scenarios
for Bigeye and Skipjack but markedly lower for Yellowfin under the multi-species
scenario. Overall, the probability to meet conservation objectives is higher under the
multi-species scenario at values close to Fysy than under the single species scenario
where, on average, species must be fished 25% or more below Fysy to meet these
conservation objectives.

The main driver behind the differences is the Southern Oceanic Index. There is a
differential impact on each stock and in the multispecies management, only the overall
impact is considered. SOI will allow increasing the catch of yellowfin significantly and this
cannot be predicted with the multispecies model. This study provides relevant
information on the misperception of management, and potential to reach MSY, when
overlooking multi-species considerations. This is highlighted by the results on Yellowfin
which differ most in yield and stability in yield between the two scenarios. If management
were to pursue single-species management, there is a high risk to overexploit Yellowfin
at or below Fysy. If multispecies targets would be implemented however, the risk is
substantially lower, and will result in sustainable and precautionary management at
values just below Fysy but a considerable loss of production potential.

The implementation of a multi-species approach has consequences for the fishing fleet
i.e. there is a trade-off between landings of each species, which is not apparent from
single-species considerations. Owing to these trade-offs, choices have to be made to
desirable exploitation targets for each fish species, but being consistent with the multi-
species approach for all three species at the same time. It is therefore that the results
need to be discussed with stakeholders and the Fysy scenarios evaluated to be scored in
terms of preference for these stakeholders to balance interests and work towards a multi-
species management plan for the tuna fisheries in the Indian Ocean.






