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Introduction
: Global Climate Change

Research motivation

: Investigation of zooplankton food web structure

Materials and methods

: Stable isotopes & Fatty acid concentration

Results and discussions

: Response of zooplankton community according
to phytoplankton biomass

Conclusion

: Proposal of future research direction



Background Climate change
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= Seabirds (upper trophic level species) face dire threats from climate change

= Changes in species composition and population of fishery resources

The global fishery industry is facing a serious crisis



Fisheries, shipping industries to reduce J33
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Water Resources
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Background Zooplankton

Large fish

Decrease of catch
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= The dietary shift of fish and decrease in the fishing ground could be occurred by this

mechanism
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Zooplanktons serve as an intermediate species in the marine food web,
transferring energy from phytoplankton (primary producers) to the upper trophic level
consumers (fish)

The effects of environmental disturbances can be detected through changes in species

composition, abundance, spatial distribution, body size and physiology of
zooplanktons
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Materials & methods Stable isotop®s

Research

Characteristics Information
approach

= Fractionation occurs during metabolic

) processes (C: 1%o, N: 3.4%o0) * Trophic position
Bulk stable isotope : : : : :
3Cy.1, 35N, 1) =  Whole tissue 1s used to investigate the = Proportion of the
: : overall food web structure diet sources

= Less time consuming and cheap
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Materials & methods Fatty acid

Research

Characteristics Information
approach

= Differing biosynthetic pathways for each

Fatty acid composition taxon (algae, plant, bacteria..)

. . L _ = Basal resources
analysis = Essential fatty acid in primary producers

transfer to the consumers by trophic transfer

(a) = Eicosapentaenoic Acid H

-— T carboxyl o
~ 20 :-?w_g\ 3 methyl
7 location of o) “
ERA no. carbon no. double 1st double bond s

atoms bonds from methyl end

= — COOH
® gue 1 producer biomarker fatty acids
@® consumer-modified fatty acids ‘.‘ o _ -
[ A%

Eicosapentaenoic acid
(EPA, CH3003)

COOH

Docosahexaenoic acid
(DHA, Cy;H3,0,)

primary producers primary, secondary consumers apex predators
-
»
kelp, phytoplankton, ice bivalves, urchins, zooplankton, large fish, birds, D : ﬂ ll
algae, etc. forage fish, crabs, etc. pinnipeds, bears, etc. 1n0 age ate
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Materials & methods

A Figure. Sampling site of this study
39
= Season: August 2020 ~ August 2021
- = Site: 105-05(Coastal region, 37.56°N,
2 3 Lo — “ ¢ 129.37°E), 105-11(Offshore region,
R o o 37.56°N, 131.29°E)
= Sy . . .
'*g 37 Republic of Korea East Sea/ .Japan Sea Analy51s 1tems ) )
— 1. Carbon stable isotope (6'3C): Diet
" source
2. Nitrogen stable isotope(6'°N):
1 Trophic position, nitrogen source
> P 3. Fatty acid: Diet source
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Longitude (E®)

Euchaetidae Chaetognatha Euphausiid Amphipod
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Background Environmental condition

a) Temperature [°C] b) Salinity [psu] ) Dissolved Oxygen [ml/L] d) Ammonia [pM]
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It is impossible to determine whether environmental factors will actually be
transmitted to the upper trophic level species only by observation data

¥

Verification using biochemical biomarkers
(Stable isotope & Fatty acid) required



Results & Discussions Chlorophyll£a

2) Coastal region b) Offshore region
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Chl-a < 50mg/m?

= In coastal region, total and micro-size chlorophyll-a concentrations peaked in Feb
2021 and Aug 2021

= In offshore region, the total and nano-size chlorophyll-a concentration reaches its peak
in Apr 2021

= Zooplankton community comparison was performed during highly productive season
and low productive season
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Results & Discussions Bulk Stabledsotope

To investigate changes in the basial food web and relative trophic position of
zooplankton according to the seasons

a) b)
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Results & Discussions Fatty acid 2*

Coastal region Offshore region
a) C20:5n-3 (EPA) b) C20:5n-3 (EPA)
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= The proportion ratio of EPA (diatom) and DHA (dinoflagellate), which are
indicators of phytoplankton in total fatty acids, was highest in February 2021

= The proportion of phytoplankton indicators was low during August 2020 and October
2020.
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Results & Discussions Fatty acid %

Quantitative and qualitative changes in main dietary resource from zooplanktonic
fatty acids occurred according to season

Coastal region Offshore region
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1. The diet consumption of zooplankton decreases, and accordingly, fewer fatty acids
might be stored in their tissue

2. The high temperature reduces the total fatty acid concentrations and changes the ratio
of each fatty acid synthesized by phytoplankton
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Results & Discussions NMDS

NMDS analysis was performed using the 8'3C, 8'°N, and fatty acid composition to
estimate the difference between zooplankton community according to productivity.

2) High production b) Low production
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Relatively simplified options of diet choice in environment during low
productivity season

Diversification of diet available caused by the proliferation of primary

producers during Feb 2021 caused high dissimilarity between
zooplankton taxa.




Conclusion

= The diet intake of zooplankton can be reduced (restricted) due to the transition to
small-sized plankton

* Long-term monitoring of the trophic dynamics of zooplankton is required

We have nothing to eat!
we will die!

This food is mine!!
I won the competition!!
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