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# <% 48P : Small pigmented eukaryotes play a major role in carbon cycling in the
P-depleted western subtropical North Atlantic, which may be supported
by mixotrophy
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Abstract

We found that in the phosphate (PO4)-depleted western subtropical North Atlantic
Ocean, small-sized pigmented eukaryotes (P-Euk; < 5 pm) play a central role in the
carbon (C) cycling. Although P-Euk were only ~ 5% of the microbial phytoplankton
cell abundance, they represented at least two thirds of the microbial phytoplankton C
biomass and fixed more CO; than picocyanobacteria, accounting for roughly half of
the volumetric CO; fixation by the microbial phytoplankton, or a third of the total
primary production. Cell-specific PO4 assimilation rates of P-Euk and nonpigmented
eukaryotes (NP-Euk; < 5 um) were generally higher than of picocyanobacteria.
However, when normalized to biovolumes, picocyanobacteria assimilated roughly
four times more PO4 than small eukaryotes, indicating different strategies to cope
with PO4 limitation. Our results underline an imbalance in the CO; : PO4 uptake rate
ratios, which may be explained by phagotrophic predation providing mixotrophic
protists with their largest source of PO4. 18S rDNA amplicon sequence analyses
suggested that P-Euk was dominated by members of green algae and dinoflagellates,
the latter group commonly mixotrophic, whereas marine alveolates were the dominant
NP-Euk. Bacterivory by P-Euk (0.9 + 0.3 bacteria P-Euk ™! h™!) was comparable to
values previously measured in the central North Atlantic, indicating that small
mixotrophic eukaryotes likely exhibit similar predatory pressure on bacteria.
Interestingly, bacterivory rates were reduced when PO4 was added during
experimental incubations, indicating that feeding rate by P-Euk is regulated by PO4
availability. This may be in response to the higher cost associated with assimilating

PO4 by phagocytosis compared to osmotrophy.



IR B A
ARRELBFT S LR

‘b‘\

RS £
TEEMAI AL A (HAS P-Euk; <5 pm) &mif @ (POs) 4% L ch
T AR AR PR FLR DT B RS AT P2 kR T G
A P AESEE Y 5% 0 2 AR ik A5 4 (microbial phytoplankton)
BRENZ A2 - i F oA TL 50 CO 0 Hikics 35 E S COy
FHEgeo- L 888452 FEPz 2 - o

§ 3P4 foid 348 24 % (NP-Euk; <5 um) ¥ - % PO4 | it
WF BT pico B F I o RArk 2 FREF IR (S pico K "m;ﬂ%ﬁ’»
POy~ (AL A E AP ohe Bo3p 0 B FEH POL" U5 3 Bt K

LE
AR RNEERN CO POy Fen2 T e v 40 L F 4 Begdf § 187 %
R L P 4 RSP0 I8S A LA B RHT LA A UL P
AR B RSIFELS GRS B S ¥R A 2 FAE A
FAgpd ke kit o ) Ald 2AIE A %ﬁj“ﬁ?ﬁ" (0.9 £ 0.3 bacteria
P-Euk ' h'l) 13 & gt < @ &7 pIEhiEdpg > A7 AR EBI A FT
HmET FA SRS A b B R RY T4 PO T RET) A A
UEP A arf FS s &P 4l RAZ A P DmFEs 5 POy ik
Ko iz ans AT UBHEEY it PO BB % BE & L Fn & o
54 R

Solange Duhamel, Eunsoo Kim, Ben Sprung, and O. Roger Anderson. 2019. Small
pigmented eukaryotes play a major role in carbon cycling in the P-depleted western
subtropical North Atlantic, which may be supported by mixotrophy. Limnol.
Oceanogr. 64:1-17



