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Background: Euphausiids in the ecosystem

Baleen whale Smaller toothed Sperm whale

Euphausiids:
v 86 known species, 15 mm-20 mm,
mesopelagic/ epipelagic (<500 m)
v’ the major fractions of zooplankton
biomass
v filter feeding + raptorial feeding
v’ Prey:
diatoms/ small zooplankton/ detritus
v’ Predator:
fish, birds, whales, seals

\ Elephant seal
o’

} Other Iherl?ivorous
zooplan ton.
Linking higher and lower canivs /
g g plankt

[ ]
trophic levels \
Phytoplankton https://www.coolantarctica.com/Antarctica%

20fact%20file/wildlife/whales/food-web.php



https://www.coolantarctica.com/Antarctica%20fact%20file/wildlife/whales/food-web.php

Background: methods of euphausiids feeding habit study

Gut contents microscopy/ stomach

@ fluorescence
Stable isotopes/ fatty acids analysis

LOW taxonomy resolution

6°N

DNA metabarcoding
recover taxonomic compositions easily;

be capable of detecting traces of DNA




Sampling

* Euphausiids samples:

0-500m during the night by
MOHT net

Station3: California Current

Station8: Eastern North Pacific
subtropical gyre

Station15: Western North Pacific 30°NP
{

+ Short station (12 h)
® Regular station (24 h)
O Intensive station (51 h)

St.3

subtropical gyre Oligotrophic Zone }
* Filtered seawater samples: 0@ ) Qe e ..o Q=@ ;-;30 ----- 0 §
Om, 10m, 100m, 200m, 400m, 2N $t15 g2 P ;
SCM g
- Ambient zooplankton (N ) §
les: oE 1RE  180F 1w 190°W
Samples. 120°E 150°E 180°E 150°W 120°W

500m-200m-0m by VMPS net
August-October, 2017



Find out dominant species in

3 selected stations

18S V9 metagenetic analysis on gut
contents of targeted species and

environmental samples

Bioinformatic analysis:

Quality-filtered sequence reads; OTUs
clustering; BLAST dominant OTUs in NCBI

Dominant species:
Station 3: Euphausia pacifica
Station 8: Euphausia brevis
Station 15: Euphausia hemigibba

Gut content analysis:
18S V9 region

Euphausia pacifica

Identification of euphausiid
species

(A.de C.Baker et al., 1975)



3 dominant Euphausiids species:

Euphausia pacifica  Euphausia brevis Euphausia hemigibba
(California Current) (Eastern subtropical gyre) (Western subtropical gyre)

length 11-25 mm 8-10 mm 9-14 mm
o D close to surface » <100 m » <100 m
vertical distribution R R R
3% Near300m +5>300 m 4% 400-550m
S princi!oal species in the subtropical I.n all subtroplc.a.l
California Current ocean basins North Pacific

appearance

Euphausia 8 Euphausia ) Euphausia
pacifica N el e hemigibba

after Brinton and Wyllie, 1976 after Brinton, 1975 after Brinton, 1975




Results: prey of Euphausia pacifica (California Current)

In Eukaryota (22,000 sequences, n=20)

Stramenopiles 5%
Stramenopiles 3%

(diatom) '.
/ (diatom)

e ——————

IS

—

gut water

abundant groups :
Metazoa, Dinophyta



Relative contribution

0.9
0.8
0.7
0.6
0.5
0.4
0.3
0.2
0.1

Results: prey of Euphausia pacifica (California Current)

H gut

[1seawater
e 3 } e 3
2 > Q 4
& & ¥

& W &5 ©
* N
& &°
& S .
o) Mann-Whitney U tests p<0.01

gut contents: N=20;
seawater samples: N=5



Results: prey of Euphausia pacifica (California Current)

Dominant OTUs in the gut content

average reads(%)

species name

occurrence frequency

8.64
2.13
1.48
1.04
1.29
1.98
1.36

1.17

hydrozoa
Pyrosomella verticillata (hydrozoa)
Sphaeronectes haddocki (hydrozoa)
Eucalanus elongatus (Copepoda)
Paraeuchaeta gracilis (Copepoda)
Pelagomonas calceolata (Stramenopiles)

Prasinoderma coloniale (green algae)

Coccoid pelagophyte CCMP1395
(dinoflagellate)

0.65
0.50
0.45
0.40
0.35
0.30
0.30

0.25

(Excluding unclassified OTUs)



Results: prey of Euphausia brevis (Eastern North Pacific subtropical gyre)

In Eukaryota (240,000 sequences, n=26)

Y
\
\
\ _—
t _— - 1.1
o e
Y

gut water

abundant groups :

Metazoa, Dinophyta




Results: prey of Euphausia brevis ( Eastern North Pacific subtropical gyre)

0.8
c
O 0.7
5
o 0.6
.E 0.5 W gut
O seawater
O 04
2 o3 *
® 02
Q
e 0.1
2 > e > 2 2 e e
&,b'\ro \boé &06\ ’b\Q:,b *AO" . (‘,é\ N &’5&' \\\&'
Qe <° N e°° <¢§~ S %40 K\?’% C
¥ ) > ¢ &
& q&b ob"’c’ Mann-Whitney U tests p<0.01
R\

gut contents: N=26;
seawater samples: N=6



Results: prey of Euphausia brevis (Eastern North Pacific subtropical gyre)

Dominant OTUs in the gut content

average reads(%) species name occurrence frequency
15.43 hydrozoa 0.96
1.39 Sphaeronectes haddocki (hydrozoa) 0.92
1.11 Labidocera bataviae (Copepoda) 0.73
4.10 euphausiids 0.62

(Excluding unclassified OTUs)



Results: prey of Euphausia hemigibba (Western North Pacific subtropical gyre)

In Eukarota (132,000 sequences, n=30)

Stramenopiles 8%
(diatom)

/

gut

abundant groups :

similar percentage of Metazoa and Dinophyta



Results: prey of Euphausia hemigibba (Western North Pacific subtropical gyre)

Dominant OTUs in the gut content

average reads(%) species name occurrence frequency
4.51 Sphaeronectes haddocki (hydrozoa) 0.97
1.51 Paraeuchaeta gracilis (Copepoda) 0.8
4.21 Gymnoxanthella radiolariae (dinoflagellate) 0.47
1.22 Gymnodinium sp (dinoflagellate) 0.33
3.11 Scrippsiella sp. (dinoflagellate) 0.17
1.89 Prorocentrum mexicanum (dinoflagellate) 0.17
1.45 Pyrocystis sp. (dinoflagellate) 0.13

(Excluding unclassified OTUs)



3 dominant Euphausiids species:

Euphausia

hemigibba
(West subtropical gyre)

Euphausia pacifica  Euphausia brevis
(California Current) (East subtropical gyre)

length 11-25 mm 8-10 mm 9-14 mm
o D close to surface » <100 m » <100m
vertical distribution , e ,
3¢ Near 300 m 3% >300 m 3¢ 400-550 m
A princi!oal species in the subtropical I-n all subtroplc.a.l
California Current ocean basins North Pacific
hydrozoa,

hydrozoa, copepoda,

diatoms hydrozoa, copepoda Dinoflagellates,

copepoda

main prey




In Metazoa
50°N

+ Short station (12 h)
® Regular station (24 h)
O Intensive station (51 h)

40°N

30°N * . ‘;r.*
-~ & stis &8
ST St c SRS SSP S - GNP S 3
20°N N S
h‘ Leg 2 =
3
10°N A I N R ___ s
120°E 150°E 180°E 150°W 120°W

Large amount of unclassified : potential N Eﬂoesg;%?ja“”dass'f'ed

unknown predator-prey relationship Hydrozoa
Craniata(fish)




» High percentage of hydrozoa: cod-end feeding?
short sampling time;
additional stable isotope analysis

» Fungi sequences: prey or parasite?



3 target euphausiid species:
v’ Omnivorous feeding habit
v'"Common taxa: Hydrozoa, Dinophyta and Copepoda

v'Feeding avoidance: Rhizaria and Ciliates (E.pacifica,
E.brevis)

v' Multiple feeding mode
cells <50 um: suspension (filter) feeding v
cells >50 um/ zooplankton: raptorial feeding
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