Autonomous profiler reveals Arctic zooplankton
dynamics during transition to polar night

Ways forward in monitoring ecosystems
In inaccessible regions
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The Changing Arctic Ocean AN/

Caspar David Friedrich, 1824
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The Changing Arctic Ocean AN/

Changes in sea ice lead to changes in habitat, food type and availability, and
species distribution, thus affecting ecosystem dynamics and biogeochemical

cycling
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Objectives of EcoLight AVAY/)

* |Investigate the effect of the changing under-ice light field on the
abundance and vertical distribution of zooplankton

« Analyze interaction of zooplankton distribution with hydrography and
food availability

« Evaluate autonomous AZFP for future studies in the CAO
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Automomous buoy array QNI

Future Arctic research needs a holistic coupled physical-biological approach
and continuou |
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AZFP buoy prototype
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Parallel: CTD chain buoy, irradiance buoy AN/

M Sround Retwrr

* 5 Seabird SBE37IMP CTDs * 3 RAMSES ACC-VIS spectral radiometers

* Conductivity, temperature, * Incoming, reflected, transmitted irradiance
pressure * (also on the image: light chain, thermistor

* Depths: 10, 20, 50, 75 and 100 m chain)
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Deployment AN/

Deployments: MOSAIC September 2020, 89.05°N 107.10°E
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Drift 09/12/20 — 02/01/21
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First results: Light AN/
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First results: Light
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First results: Eddie

AV

Depth (m)
B n
(=] o (=]

3

AZFP 125kHzaIIdataO-60l'1|

16/10 18/10 20/10 22/10 24/10 26/10 28/10 30/10 01/11 03/11 05/11
Date
Depth of CTD sensor P1: 9; P2: 19; P3: 49; P4: 74; P5: 99
T s T T : | S
8 % Rotation of eddy moves T/S 4
§ & chain up in water column —— 7
2 T
7 /\/"7.
gy I = 1 n AA 1 |
16/10 18/10 20/10 22/10 24/10 26/10 28/10 30/10 01/11 03/11 05/11
Date
Salinity at depth P1: 9; P2: 19; P3: 49; P4: 74; P5: 99
2 | \ ‘ [ 1 | [ a
] GOL—\ v . s T
gsz [~ it T Eddy has different T/S -—-w.\,f
£~ B . e iy o T
= roperties
B 342 n oL e e e T e e et
16/10 18/10 20/10 22/10 24/10 26/10 28/10 30/10 01/11 03/11 05/11
Date

Pot Temperature at depth P1: 9; P2: 19; P3: 49; P4: 74; P5: 99
f [

JN |

P |

26/10
Date

Pot. Density at depth P1: 9; P2: 19; P3: 49; P4: 74; P5: 99
] L

B I l I
) J i L o
e w . — B2
g 1026 lu e F— eSS S —— g: =
a ) IR Rwﬂ g P5 o

1028 ' T | et —— e — =

16/10 18/10 20/10 22/10 24/10 26/10 28/10 30/10 01/11 03/11 05/11
Date

HELMHOLTZ



First results: Eddie
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Rise & set times: Moon Phase (bk), Sun (Rd), and Twilight (Gn)
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» First crossing of the Arctic Basin with a fully autonomous zooplankton
profiler

« Time series of near-surface distribution in complete absence of artificial
light during the entire Arctic winter

 Ability to investigate the influence of moonlight and under-ice features
such as eddies on zooplankton distribution

« Multi-frequency analysis enables to investigate changes in community
composition over space and time
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