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mesoscale front during the spring bloom




Describe community dynamics
during the bloom over a front

What we kvow

Bloom in Feb-March

Succession: phytoplankton - zooplanktonic grazers >
zooplanktonic predators

Ends with stratification, oligotrophy of surface and
creation of Deep Chlorophyll Maximum

Permanent front, including submesoscale recirculation
Increased productivity and/or aggregation

Constrains particle distribution possibly plankton

<« Geostrophic jet

«— Mesoscale strain

Cross-frontal
ageostrophic circulation

I Isopycnal sGrfaces

Warm, fresh

-

Lévyetal, 2018
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Sampling strategy
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Glider Campaign 5000 profiles
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Biogeochemical data
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Biogeochemical data
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Particle data
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Particle data

13 particle size classes

PCA on log-transformed particle

concentrations

Summarised by the first two
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Particle data
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Machine Learning predictions + Morphocluster and EcoTaxa

Plankton data

13,000 planktonic organisms = concentrations on 20m x 5km bins
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Machine Learning predictions + Morphocluster and EcoTaxa

Plankton data

13,000 planktonic organisms = concentrations on 20m x 5km bins
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1: Early bloom

PC1 ; Copepoda (m™)
Temperature (°C) R gt Abundance c 100 .
E m: . l h|gh ~ _100 -
20 ~ = 10 ~ 'Y
18 = Q. 200
16 o3 8 0 L
14 0 . oW -300 | | B
| Appendicularia (m )
Salinity | PC2 -~ 0 20
0 cr .. Size S o A
38.6 c = W large < —100 10 oy
38.4 — —-100 B 00 .
38.2 = o
% -200 A ~300 0 —
O M small Salpi -3
_ alpida (m
Density (kg m‘3) 300 . 0 P ( )
29.0 20 40 60 = 20
= ! gg-g Distance from shore (km) < —100 10
Q. -200 : —
S - 275 isohaline & —200
~300 27.0 | 0O _300 0 -
------ iIsopycnal o 3
0 w=»  Chlorophyll (mg m™) Rhizaria (m™)
= —~ 0
~ —100 & 10 is
= 2 ~ 100 5 P,
Q. -200 1 5 . . N
8 Q. -200 Mo
-300 L 0
0O _300 —
0 Oxygen (umol kg™) 20 40 60
= 330 Distance from shore (km)
£ _100 ! 500
=
#
O 300

20 40 60
Distance from shore (km)



1: Early bloom
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1: Early bloom
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1: Early bloom
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2: Mid bloom

PC1 ; Copepoda (m™)
= 0 Temperature (°C) 0 \/l V S Ab";?g(zance E ‘ 100
= 10 20 E 100 - = —100 10 %
Q200 18 Z o
8 16 Q- -200 8 o
~300 14 Qo 300 . - low ~300 _ . _3
| Appendicularia (m )
0 Salinit | PC2 —~ 0
B3 g 0 Size S 30 e
Z -100 | 386 g \/l V . :."‘.‘ . Iarge E —1 OO 10 . 1; > ;.’
8 -200 l 38.4 = ~100 i T 5 200 "}
Q. 38.2 8 200 0O _300 o =
- : M small : -3
0 Density (kg m™) 300 0 Salpida (m )
E 100 29.0 20 40 60 £ 20
< 28.5 Distance from shore (km) < —100 10
o o 575 2 200
T 27.0 A 300 0 -
: : _3
0 4 Chlorophyll (mg m™) Rhizaria (m ™)
— 0
£ -100 S U 10 i
< 7 ~ -100 5 R,
% -200 1 5 . . o
S 200 o
O 300 D . :
0 _300 —
. 0 Oxygen (umol kg‘1) 20 40 60
€ 100 330 Distance from shore (km)
: T
Q200 270
8 240
~300

20 40 60
Distance from shore (km)



2: Mid bloom
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2: Mid bloom
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2: Mid bloom
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3: Late bloom
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3: Late bloom
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3: Late bloom

PC1 ; Copepoda (m™)
= 0 Temperature (°C) . Abl:\?g?}ance - 100 .
N _1 -
Z -100 20 é . < 00 10 ~ Y
B 200 i 18 £ 8. 200
(@ 16
) e _
O ~300 14 O . low 300 ° ) . _3
Appendicularia (m )
0 Salinity | PC2 —~ 0
e | . Size = 30 o
E 100 286 — Sk ~ _100 10 A3 T
= . = - W large c 8" i
g~ B Y & i S 200 I S
O 300 502 =t 0O _300 o —
O i M small : -3
0 Density (kg m™) 900 —~ 0 Salpida (m ')
£ 100 29.0 2040 60 £ 20
< ! gg.g Distance from shore (km) = —100 10
o 27'5 2 200
A 27.0 o
~300 0O _300 0 -
: : -3
0 Chlorophyll (mg m™) Rhizaria (m™)
— 0
£ 100 = 10 i
= 2 ~ -100 5 R,
%—200 1 5 . . .
S 200 o
O 300 ) . :
0O _300 —
0 Oxygen (umol kg™) 20 40 60
€ 100 330 Distance from shore (km)
c ™ 50
Q200 270
8 240
~300

20 40 60
Distance from shore (km)
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4: Post bloom
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Limitations

Some instrument failure (e.g. no CTD for
~15 days)

Limited taxonomic resolution from
images and imperfect automated
classification (>90% total accuracy but
~70% on living organisms)

Not enough organisms = lower

resolution in biological concentrations
than in particles/biogeochemistry

sampling rate of 0.25L/s but
oligotrophic area

solution: UVP6 HF = less autonomy but
higher sampling rate

%o om ‘h

Density (kg m'3)




Summary: bloom dynamics
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Summary: bloom dynamics
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