The seasonal photophysiological @CSIR

Hrerd 2 B P e ol ey
IYUNIVESITHI

_____H:ﬁ? responses of Atlantic Southern Ocean g .,
A phytoplankton to iron addition

Singh A2, Thomalla SJ', Fietz S?, Mtshali TN?, Roychoudhury A?, Ardelan MV*, Sanchez N*,
Samanta S?, Fransson A%, Ryan-Keogh TJ'
'Southern Ocean Carbon-Climate Observatory, CSIR South Africa <Earth Sciences department, Stellenbosch University, South Africa

*Qceans and Coast, Department of Environment, Forestry and Fisheries, South Africa *‘Department of Chemistry, Norwegian University of
Science and Technology, Norway Department of Research, Ocean and Sea Ice, Norwegian Polar Institute, Norway

!
UNIVERSITEIT * VY

Introduction

* The Southern Oceanis seasonally limited by Tt e womsie e s #ctwe chlorophyil-a
i i it i S uorescence:

. IIg_ht ey owli ' T e o e wam - ® - provides a rapid
Winter: Low light and low chlorophyll; Entrainment I e S I PP O P P
results in a seasonal resupply of nutrients et | 1 1 1 =) EEE assessment of _ _

* Spring/summer: Ironis depleted following the Cop% S S phytoplankton physiology in
spring/summer bloom due to biological uptake; ' ) FESPOHSE'-'O varlable_ _
Shoaling of the mixed layer depth takes place due tamd - rt\eﬂnwrcmnmerhtal conditions
to light availability | Depth p— easures the responsein
Autumn: Bloom declines; Nutrients are depleted \ / o __H;_-:, Physmlogyto m_ampula?ed
Sub-seasonal resupply mechanisms exist, such o e drivers through incubations
as storm-driven entrainment and remineralization . EXPEN'_TIE"‘ZS _

* lIronalsovaries regionally as it is dependenton  # S ——— F/Frm = Photosynthetic
sources and supply mechanisms Tagliabue et al | (2014) Efficiency
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Short-term (24hr) Trace Metal Clean Incubations

Autumn: Go-Flo at Sea Ice-edge  »,
3 Randomly placed in an on-deck
incubator for 24hrs

RV Kronprins Haakon
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Winter & Spring: Go-Flo Rosette “
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RV SA Agulhas 11

Randomly placed in a fridge
incubator for 24hrs
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: Fast Repetition

Rate fluorometry
(FRRY) system

Methods

Long-term (>24hr) incubations: Difficultto disentangle
between the physiological response of phytoplankton to a
driver and the community-driven change as different
communities having differentbaseline F /F, (Suggett et
al. 2009)

Short-term (24hr) incubations: rule out community-

driven changes

o Incubations were conducted using surface (~25-30 m
depth) Trace Metal clean seawater

o Triplicate Fe-spiked and Control samples were
incubated and assessedforchangesin F /F,
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Results

Astrid Ridge
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Figure 1. Autumn stations in Kong Hakon VIl Hav (Sea) Figure 2. Significant differences in F/F,
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Figure 3. (a) Winter and (b) Spring stations in the

Atlantic Southern Ocean
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Figure 4. Significant differences in F/F,

STZ = Sub-Tropical Zone, SAZ = Sub-

Antarctic Zone; PFZ = Polar Frontal
AZ = Antarctic Zone and SACCZ =
Sub-Antarctic Circumpolar Current Zone

: Zone,

------ - some stations in accordance

Incubations conducted in the

Dronnlng Maud Land sea-ice edge:
Declining autumn bloomregion
(Kauko etal., 2021)

* Astrid Ridge region which has
shallow topography

* No significant differences
(p>0.05) between Fe and
Control for all stations

Incubations conducted across the
differentzones in the Atlantic
Southern Ocean over winter and
spring:
* Spring reoccupation resulted in
intra-seasonal differences
(~1 month apart)
* AF,/F,, was significant (p<0.05)
between Fe and Control for

Ewith changes seenin the mixed
layer depth
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Conclusions

Lack of significant differences betweenF /F,, for Fe

and Control suggestthat phytoplankton are notiron-
limited in autumnin the Antarctic Sea-lce Zone

o This is because there is likely sufficientiron to meet
the cellular iron requirements
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Significant differences seen between F /F, for Fe and
Control in winter and spring suggests

o Variable seasonal responses of iron limitation

o Linkedto the seasonal cycle of the mixed layer depth
o Plays a role in driving winterand springiron stressin

the Atlantic Southern Ocean
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