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BACKGROUNDS

Winter-spring cohort and autumn cohort of
the neon flying squid

Spawning grounds, feeding grounds and migration routes of the neon flying squid.
Because spawning grounds is confined by SST (21°C-25°C), spawning grounds are separated seasonally.
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METHODS

To estimate future Chl-a concentration in the winter-
spring spawning grounds

e Select the global warming scenarios

e Select the climate models that simulate future
climate change on the basis of the selected
scenarios

 Estimate Chl-a concentration by using model SST
and mixed layer depth (MLD).



METHODS

Climate change scenarios
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METHODS

Climate models

We compared 23 climate models and choose 2 models that
have sufficient reproducibility around the squid spawning

grounds.
Organization Country AlB A2 Horisontal
resolution
MIROC3.2(hires) CCSR and Japan (@) x O | 1.125°x0.28
JAMSTEC 0
—— |
CGCM3.1(T47) CCCMA Canada (o) (o) O 1.9°x1.9°

Each model forecasts physical parameters (temperature,
salinity, etc.) from 2001 to 2100.

At first, we planned to use 4 models. MIROC, CGCM, CSIRO model and
MRI model, however, reproducibility of CSIRO and MRI is not good.



METHODS

How to estimate Chl-a concentration
In the spawning grounds?
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Mixed layer depth and Chl-a distribution 1
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Mixed layer depth and Chl-a distribution 2

1. Create the Chl-a concentration
map in each longitude on the basis
of the distance from MLF by using
current observation data.
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2. Detect the MLF in the forecast models. (MLF is defined by latitudal gradient of MLD.)

3. Estimate the Chl-a concentration in the forecast models.



METHODS

Example of the Chl-a estimation

2000s MLD 2000s chl-a
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Effect of the mixed layer shoaling
onthe Chl-a l

Comparison of Feb-MLD distribution between 2000s and 2090s
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However, the effect of the mixed

layer shoaling on the Chl-a
concentration is not so simple.




Effect of the mixed layer shoaling
on the Chl-a 2
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South of SMLF

- South of SMLF AN

Significant positive correlation between
Chl-a concentration and autumn-winter
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North of SMLF
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Why clear correlation between Chl-a and MLD is not seen?

In a part of the north of SMLF, too deep winter mixed layer sometimes inhibits

photosynthesis. In the region, Winter mixed layer shoaling cause high winter Chl-
a concentration (Yasuda and Watanabe, 2007).

For that reason, global warming may not link to the decrease of Chl-a concentration
in winter when squid spawns.

However, since we cannot detect significant correlations between Chl-a
concentration and MLD, we did not take into account the effect of the
mixed layer shoaling in the north of SMLF.



RESULTS

Chl-a variation during the 215t Century
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DISCUSSION

Growth and life history of WS cohort

In future, because of the better feeding condition
In the spawning grounds
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DISCUSSION

Future works

The growth speed increase links to the stock increase?

Previous studies suggested that “Bigger is better hypothesis” is
applicable to the neon flying squid (Ichii et al., 2011, Nishikawa et al, 2014).
Growth speed is related to the survival rate and stock level only if
predation pressure is constant from year to year.

But predator’s behavior will also change by global warming.

Predator information is insufficient! :
[ SWOfg fish ] [ Pomfret }

N\ &
It is difficult to research the food S

web in the oceanic subtropical [ Scab ik ]/
region, however, understanding of

the interspecies relationship is \
necessary to estimate the neon Albacore
flying squid (and other related

species) stock in future. Possible predators

~... Blue shark




Thank you for listening!
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