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2 INCOIS- SATTUNA S

(Satellite Telemetry of Tuna in Indian Ocean)

INCOIS, FSI and CMFRI
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Batch-2 Pop-Off
Batch-1 Pop-Off
Batch-2 Tagging
Batch-1 Tagging
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Arabian Sea Bay of Bengal

Indian seas combined

The data showed fishes swimming in relatively
cooler waters in the Bay of Bengal.

88.5% of the time fishes stayed within 27-30 °C
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Arabian Sea basin
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Affinity towards surface and no significant
deep diving behavior, especially in the Bay
of Bengal region.

Tuna in Arabian Sea accessed indistinct
three zones, viz. surface (=3om), sub-
surface (50-7om) and deep (9o-100m).

Proportion of data records (%) (bars)
Cumulative frequency (%) (line)
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Arabian Sea Bay of Bengal
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Fishes tend to spend more time (~70%) in the
periphery of divergence zones (between +6cm
SSHa) with frequency peak slightly towards
negative side (Mean & Median of -1.1cm).

Proportion of time spent by fish at SST (%)
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Sea surface height anomaly (SSHa, cm) 7 of 24
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Validation from fishina S

Realtime Mesoscale

—

Fishing boat: Gill Netter
Fishing Date: 29" July

Catch: Tuna

Sea Surface Height |
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Fishing Date: 20t Jan - b 20-Jan-2014 |

Fishing boat: Gill Netter

Catch: Yellowfin and Bluefin Tuna

Fishermen feedback validates
hypothesis about SSH and SST

' Sea Surface Height
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Platform 21696

Indian Ocean Platform 21697

The Maldives Platform 21700

Platform 21703

Platform 21712

Platform 21716
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SEXUALLY MATURE TUNAS
RELEASE EGGS AND SCAWN FOR
\ EXTERNAL FEETILIZATION.

-~

TUNA EGGS HATCH
0P AFTER G 4 pars
000 (SiZ€ |mm)

TUNA LARVAE FiRST
SURVIVE ON THE Oil-

iN THE EGG SAC . THEN
THEY BEGIN TO GAT OTHER
ORGANISMS, (SiZ€ Awmm)

JUVENILE TUNA EAT VORALIOUSLY
AND START SHOALING. (SIZE 12 wmm)
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Tuna’s unique physiological energetics
Early-life

Large body ontogenetic developments

Small reserve
. High expenditures
Maximize reproduction

Evolution

Vulnerable to starvation
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Body size
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Simplified family tree of the
vertebrates

First jaws .
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A fish like a mammal?

* Randall et al.,2014.

* Endothermic traits
 Countercurrent heat-exchange
* Artery reserves

* Larger gills (speed attack!)
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What about Gasps?

* ‘Virtual swimming’ tanks
* Resilience
* Sensitivity

* Implications

* Bushnell, Brill, and Bourke, 1990.
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Convergence, positive SLA

Low Chl, High Chl,
less forage fish, ’ more forage fish,
less food for tuna more food for tuna

£

Upwelling, shallow thermocline

Convergence, positive SLA

‘virtual” tuna
corridor
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Downwelling, deeper oxycline Upwelling, shallow oxycline
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CO2 + warming

Expansion of oxygen minimum zones may reduce
available habitat for tropical pelagic fishes

Expanded OMZ o ) , ,
Lothar Stramma', Eric D. Prince®*, Sunke Schmidtko®!, Jiangang Luo?, John P. Hoolihan®,
Martin Visbeck', Douglas W. R. Wallace'$, Peter Brandt' and Arne Kértzinger'

Future
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