|
YES Cold Water

Importance of the bottom cold-water mass as an over-
summering refuge for Euphausia pacifica in the Yellow Sea

"1,‘;_?;-_/’ b3 .
Euphausia pacifica

Se-J. Jul, J. Chae?, D. Lee?, A.R. Ko, H. Lee! and D.H. Kang?

'Korea Ocean Research and Development Institute (KORDI)
2Korea environmental Research Center for Hydrosphere



contents

|. Backgrounds (Target area/species)

1. Question




Backgrounds (1/2) —

> Yellow Sea is one of highly
productive Large Marine Ecosystems
in the world ocean
- total catch is 5% (3 million tons/yr)
of global catches (FAO)




Backgrounds (2/2)

> Yellow Sea has a unique physical feature called YSBCW (=<10°C)
which forms through winter cooling and mixing and it is persistently
observed in the deep central region of YS during summer.

» It may provide a refuge (i.e. over-summering sites) for some

organisms (i.e. Euphausia pacifica) to survive through the hot
summer (>25 in surface water).

> Euphausia pacifica is one of key spemes
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Questions —

v How Euphausia pacifica survive through the high temp. and
low Chl-a condition during the summer in Yellow Sea ?

» Does E. pacifica utilize YSBCM as an over-summering refuge ?

» If they do, how ? Lower metabolism, hibernate, ...
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Sampling & Analysis (1/2)

Field works — April & August 10 & 11
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- Net sampling : vertical tow from bottom (—5m) ; s
to surface/targeted depth (MBL) \ ~_
using 3 different types of net e e oo _uro g

(Conical and Trawler;
mesh 330, 417, 475 um)
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-Acoustic : 200 kHz split-beam transducer
(BioSonics, USA)
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Sampling & Analysis (2/2)

Analysis in the lab.

v'Preserved samples

- Sorted and enumerated E£. pacifica with
development stages:
egg, nauplii, calyptopis, furcilia, juvenile, and adult

- Gut content analysis using SEM

v'Frozen samples 7 1
- Lipid extracts L T—
- Total lipid and lipid class analysis (TLC-FID)
- Fatty acid analysis (GC-FID & GC-MSD)




Physical properties
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Spatial distribution of £. pacifica
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Behavior - diel vertical migration
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Energy store - lipid content

— Lipid contents (5 ~ 11 % DW) and class compositions (dominated by
phospholipids & triacylglycerols) of £. pacifica were not significantly
different between seasons (No energy stored ! ).

- Lipid contents of £. pacifica from YS were similar level as those from
California Current System.

Lipid contents in E. pacifica (CCS vs. YS)
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Feeding — gut & dietary FA markers

Spring Summer
Some diatoms, dinoflagellates,
Almost diatoms protozoa and detritus

D/p/onevs.§p o 574 Silicoﬂagellaz:é"‘

" Adone/s 5. b E

25um

(" 5oum* julls ? 25um

B saturated B Monounsaturated

60 - ] Polyunsaturated B Branched

PUFA- Algal origin
50 A =

40 A

30 A Bacterial origin

20

10

Relative abundance (% of total FA)

spring summer




Summary —

v Major spawning occurs in spring.
(even it was weak, still some spawning activity occurred in
summer)

v’ E. pacifica showed strong DVM but, during the summer,
their DVM pattern (depth) was changed to avoid the high temp
water — krill utilize YSBCW as over-summering refuge !

v' Episodic events (i.e. typhoon) could temporally affect Kkrill
behavior (DVM pattern).

v Krill mainly feed on diatom in spring but in summer, they
feed on any particles sized from 10 to 200um (protozoa,
detritus, dinoflagellate, diatom, etc) — these feeding behavior
make them live in a wide range of environments !
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Answers

» Does E. pacifica utilize YSBCM as an over-summering refuge ?
- Yes, they still actively do DVM within YSBCM during the summer

(staying their optimal water temperature range).
Spring Summer
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» If they do, how ? Spring

- Lower metabolism (x)
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Sti/ll unresolved issue !
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- Based on acoustic signals, they were condensed near the bottom (2-
3m above the bottom)

- In order to confirm this, we have been tried but we need different
sampllng devices (trawllng also did not ﬁ work N
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