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Context of study Q Experiment design

2 Indoor trace metals addition experiments conducted for 14 days during Polarstern 97 Expedition in 2016
* The Southern Ocean is a High Nutrient Low Chlorophyll
region
—> Trace metals and especially Iron (Fe) availability are the
key control for community composition and biomass

Goal - |dentify Fe-Mn co-limitation and assess phytoplankton sensitivity towards
altered trace metal concentrations

Drake Passage
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* (Co-limitation of Fe with manganese (Mn) in the Drake o3 Temperature = 2 °C
Passage was suggested early in1990 (Martin er a/, 1990)
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* Subartic Pacific (Coale, 1991) [dFe] = 0.8 nM

[dMn] = 0.15 nM ~ Control +Fe +Mn +Fe+Mn

Poor [dFe] and
[dMn] sea water

pliftarctic Peninsula @ gl
+ 1 nM [MnCl2]

* Southern Ocean : Drake Passage, Scotia and

Weddell Sea (Martin et af, 1990 ; Buma et a/, 1991 ; Middag
et al, 2011; Middag et a/, 2013 ; Browning et a/,, 2014)

* Only supply of Fe and Mn together led to optimal growth,
photochemical efficiency and carbon production of the
Antarctic diatom (haetoceros debilis (Pausch et al, 2019)

Can Mn act as a limiting factor with Fe ?

In Results

The dark-adapted maximum PSII
quantum yield Fv/Fm

Size fraction response

Chlorophyll a (Chla) Flow cytometry determination

* PicoP = Picophytoplankton
NanoP = Nanophytoplankton

o
o _
. o
Day 1 of the experiment ) © |1 PicoP Group 110.2 - 0.6 ym|
' S o PicoP Group210.6 =1 um |
FV/Fm = 0.26 [rel.unlt] H ;0’(3'”02 , § — | PicoP Group311-1.5um]|
_ mail ¥.2=(m PicoP Group 411.5-2um |
Chla = 0.04 [UgL 1] 3 - W Large >2ym Q ™ NanoP |2 -20 um | T _
S _
— <
I
™ — o S T
== — O E O _
h 5 O
2. o g £ 8
= © | SN L o
LIJ g — o c% _ .
= — S ] S -
© mmm— E CC\') ] T | | _ S '
S L ° o _ Bl #ll_#ll 8|8
e e o
N S - Control + Mn Control + Mn + Fe +FeMn
Control +Mn +Fe +FeMn
Day 1 of the experiment S _
— ' © PicoP Group 110.2 - 0.6 yum |
Fv/Fm = 0.18 [re|-1un|t] 9 _ - S PicoP Group 21 0.6 = 1 um |
) = (), L Total S —|1  PicoP Group 311 -1.5uml
V) Chla=0.09 [ugL ] S Small 0.2-2um ol PicoP Group 4 11.5 -2 ym |
‘D = v | W Large>2um g | M NanoP |2 -20um!|
= 5 3 = 87
—_— o | T
(] ™ — o
C e o — O | - o _|
O £ o ] s 8
© LL —_ (D)
) = _ SN O o
(¢ it 9 _ ° S - _
V) Control +Mn +Fe +FeMn - S | i —i _
o 9 —_
o =l 5=l =Tl =
o

Control + Mn + Fe +FeMn

Control

¥ Fcological implications

Boyd PW, lickells T, Law CS, Blain S et al. 2007. Mesoscale iron enrichment
g)ﬁp7er|ments 1993- 2005: Synthesis and future directions. Science 315: 612-
BroWning TJ, Bouman HA, Henderson GM, Mather TA, et al. 2014. Stron
responses of Southern Ocean phytoplankton communities to volcanic ash.

* Initial concentrations of the trace elements Fe and Mn shape the response of the community B B o, g van Benngkom, A (1991).Metal

enrichment experiments in the Weddell-Scotia Seas: Effects of iron an
manganese on various plankton communities. Limnology and Oceanography,
36(8%, 1865-1878.

» Observe changes are not only explained by Fe = Addition of both trace elements together promotes a Shift in | coegit, fost s rop nargase copper and v encmens

on productivity and biomass in the subarctic Pacific. Limonology And

! 4 ! Oceanography, 36(8), pp.1851— 1864.
the SpeCIGS COm pOSItIO n an bIOm aSS bU I |d U p Martin,?. H[.), gordcgn,)RPFI‘)/I., & Fitzwater, S. E. (1990). Iron in Antarctic waters.
Nature, 345(6271), 156.
Martin, J. H., Fitzwater, S. E., & Gordon, R. M. (1990). Iron deficiency limits
gh¥t20plankton growth in Antarctic waters. Global Biogeochemical Cycles, 4(1),

* Maximum photosynthetic efficiency reached only when Fe and Mn were added together i, R. . De Baar H L. Laan P, Cai, V., &Van O, 1 C.(2011).

Dissolved manganese in the Atlantic sector of the SouthernOcean. Deep Sea
Research Partll: Topical Studies in Oceanography, 58(25-26), 2661-2677.s
Middag, R., de Baar, H. J., Klunder, M. B., & Laan, P §201 3). Fluxes of

* To go further => Species identified in field aims to do more experiments under altered trace metal g ol vy oo Sy 511 5 S
rowth ’of.’thésgoat'he'r’n grcneaonrré’iatom Chaetrc?cneraons drggﬂlséﬁsoesc&;l IEml

concentrations for a better understanding of the requirements and adaptations of the cells sunda, .. 201) Feedbck ieacions befveen racemelal utints an




