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Abstract Prellmmary results

Nutrient availability to marine microorganisms moderates the productivity of Elevated NCP, N, fixation rates, and Chlorophyll-a observed in the Mid-Atlantic Bight, off o . | 38]2 % S X 3812
ocean ecosystems. Assessing the response of microplankton communities across coastal New England, Nova Scotia (Figure 1). :F * 2017 g * 200
diverse marine biomes to different nutrient inputs will improve our * More diverse microbial communities observed in less-productive, low-phosphate waters DE-N ” 4{% S 1w .
understanding of microbially-driven cycling of carbon and nutrients in the with low N, fixation and respiration rates. E - < .

surface oceans. From samples collected in August 2015, 2016, and 2017 across e (Coastal stations with peak productivity dominated by Aureococcus anophagefferens o é 1, . T

the Western North Atlantic, we determined quantitative abundances of (Pelagomonadales), Chrysophytes, Gonyaulacales, and Planctomycetes (Figure 2). 2 o %j * KR
eukaryotic and prokaryotic microplankton using an internal standard rRNA  Higher abundances of Dinoflagellates, Syndiniales, SAR11, Prochlorococcus, SAR86, and T4 | | | | | *‘E o - | | '+ e -_,.‘jli.c‘.!_'“
amplicon sequencing approach. We examine relationships between Rhodospirillales in open-ocean samples (Figure 2). 1 ) 3 s . o v 5 3 4 5
microplankton community structure and nutrient concentrations, daily nitrogen e Eukaryotic Shannon’s H diversity inversely related to NCP (Pearson: -0.64, p<0.001; o - . . 2016 . . 2016
fixation rates, net community production (NCP) rates, and measured respiration. Spearman: -0.21, p<0.03) and N, fixation (Pearson: -0.73, p<0.001; Spearman: -0.22, ol - I g - . * 2017
We find that eukaryotic diversity is negatively related to NCP, N, fixation, p<0.05) (Figure 3). D?EN ~

phosphate, and community respiration. Productive coastal samples with high * PLS regression reveals nitrogen fixation and NCP strongly associated with Chrysophytes, % “" 3 < e ’

observed nitrogen fixation rates (>100 umol N/m3/d) are dominated by Aureococcus, and several Cryptophyte clades. E o é o T ’

Chrysophytes, Gonyaulacales, and Aureococcus Anophagefferens. High nitrogen g § 4 . K
fixation rates were also strongly associated with the abundance of ¢ . . . "”'?5-“__
Cryptophytes. These preliminary findings provide intriguing insights into how _ © | | | | S | | | 'l' |
marine microbial communities, productivity, and nutrient cycling may be linked Figure 2 2 3 4 7 2 3 4 5

in this region. 6 L 0o Shannon's Diversity Shannon's Diversity
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Expeditions in August 2015 2016, and 2017 in W. North Atlantic. 4 - ST |f‘f‘f| T F o Markedly dlfferent communlty structure at stations with low versus hlgh measured NCP
(Cassar et al., 2009) (Figure 1). Data represent preliminary NCP rates, not yet . EEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEE by brown-tide-forming algae: Chrysophytes and Aureococcus anophagefferens.

corrected for vertical O,/Ar fluxes.
* Concurrent measurements of nitrogen fixation rates via flowthrough
incubation acetylene reduction (FARACAS) (Cassar et al., 2018). -
e Quantitative 16S/18S rRNA amplicon sequencing (Satinsky et al., 2013; Lin et
al., in review) to determine phytoplankton community structure.
« Community and particle-associated (<3um) respiration assays (oxygen bottle
incubations).
* Discrete macronutrients/trace metal sampling in 2016, 2017.
* Associations between quantitative prokaryotic/eukaryotic abundances and .

NCP, N, fixation, and macronutrients examined using partial-least-squares --.._._ [ ‘.i-.._ Cmmn” n _i__"— Sngunl=T= ._-| = I F C FUtu re DlrECtlons

 Stations with high eukaryotic diversity consistently exhibit low NCP and N, fixation rates.

Such productivity-diversity patterns suggest competitive exclusion processes may be

important to driving eukaryotic community structure in this region.

* Nitrogen fixation rates associated with abundances of some Cryptophyte clades. This may
indicate a response of these taxa to diazotrophic N inputs, or reflect ecological interactions
between these algal clades and N-fixers.
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(PLS) regression analysis. I I I l I l II III I 1L I
: phantaltaznzhazalunnnaatnalial: bsakanlnitunnatunaiafinail ll--l 1| BETH B Examination of relationships between specific prokaryotic/eukaryotic taxa and nutrient
R e e e R e bt i i b T e e b e concentrations using partial-least-squares (PLS) regression analysis.
e i e e R e e =l B = = el = = g S = e el A L= = e L= e/ = e ° Expansion Ofanalyses to |dent|fy relationships between Sampled Surface trace metal
Abenfnrnjidae .C?ade‘\fll .In:hth*_.rnphnne.ue DMEdmphyceae Pyramimonadales .unclassiﬂed C-hlnrnphy'ta COncentrathnS and mICFOplanktOn Communlty StrUCture.
° .Acantharla |:| Dictyochales . Incertae Sedis . MOCH-2 (Ochryphyta) . RAD A . unclassified Dinoflagellata
Flgu re 1 .Elacillariuphyceae .Dinnphyceae DKareniaceae .Nassellaria DRhimsnlenids .unclassiﬂed Ochrophyta * Network analyses to |dent|fy Clusters Of CcCOo-0occu rnng prOka ryot|C/eUka ry0t|c m|CrOp|ankton
DCentrnhelida DDinnphysiales DLeucncwptns .OLHEDEQ (Prymnesiales) DStephannecidae Dunclassiﬂed Phaeocystis . .
. .Chlnrarachninphy’ta DEmiIiania |:|ru1amiellales I:IGIigntrichia .Syndiniales .unclassiﬂed Prymnesiales taxa across the StUdIed reg|0n-
17.4 45 N == 1 .Chnrentrichia DEustigmatales DMAST—‘lD .Pelagnmnnadales .Telnnema Dunclassiﬂed.ﬂxluenlata
.Chrg.fsnc:hrnmulina .Gnnyaulacales .MAST 3A .F'eridiniales DThecnﬂlnsea .unclassiﬂed Picozoa
1415 DChwsnculter .G}fmnndiniphycidae .MAST aD I:IF'rasinnphﬁae DThnracnsphaeraceae .Unassigned
) 13 ) m;; . Chrysophyceae . Gymnodinium clade |:| MAST-3E . Prymnesiales .Thraustnchﬁriaceae . uncultured marine haptophyte
40 N 40 N 11 = .Clade [ .Haptnphy‘ta DMAST 4 |:|F'r§.fmnesium .Trehnuxinphyceae Dﬂther
' o
- \ s E References
87 = :
- @] = 100
‘ £, ‘ o , 2 Cassar, N., et al. (2018) Method for High Frequency Underway N2 Fixation Measurements: Flow-Through Incubation Acetylene
: o N c . . . . . .
%N s BN S Reduction Assays by Cavity Ring Down Laser Absorption Spectroscopy (FARACAS). Analytical Chemistry 90 (4), 2839-2851.
14.3 0.5 = . . . .-
E = Cassar, N., et al. (2009) Continuous High-Frequency Dissolved O2/Ar Measurements by Equilibrator Inlet Mass Spectrometry.
— o ’ U
o = . .
O a4 = 75 Analytical Chemistry 81 (5), 1855-1864.
30°N 30N 5 8 Lin, Y., , et al. Towards quantitative marine microbiome community profiling using internal standards. Submitted.
0 = Satinsky, B., et al. (2013). Use of Internal Standards for Quantitative Metatranscriptome and Metagenome Analysis. Microbial
m m . . . .
12 2 $ E Metagenomics, Metatranscriptomics, and Metaproteomics. 531: 237-250.
. . £ a0
25" N 25" N N 2.5 "6 a
-2.4 =x
. . >~ =
8w 7w 0w 65 W —
©
2 Acknowledgements
O
e o5
20 i 150 as ’ Supported by an NSF-CAREER grant awarded to NC (#1350710) and a Chateaubriand Fellowship to SW. NC was also supported by
10 ’3‘.\ 100 the "Laboratoire d'Excellence" LabexMER (ANR-10-LABX-19) and co-funded by the French government under the program
Of =~ mmm = = o™ N, ., s . e . 53 "Investissements d'Avenir". We thank the staff of BIOS as well as the crew of the R/V Atlantic Explorer. We are also thankful to
i i i i i i i i i ] - [ T T i L ] . . . . . . .
08/03 08/04 0B/05 08/0G 08/07 0B/03 08/09 08/10 08/11 08/12 08/13 < 08/05 08/06 08/07 08/08 08/09 08/10 08/1 08/12 08/13 08/14 ; Rod Johnson, Bruce Williams, and Natasha McDonald at BIOS for cruise assistance and sample analyses, and Heidi Hirsch and the
2015 pa 2015 R/V Baseline Explorer’s crew for help with equipment shipping. We are also grateful to Hans Gabathuler, Geoffrey Smith, Adeline
4 g 150 Bidault, Jacqueline Robinson-Hamm, Adrianne Pittman, Jennifer Wernegreen, and Heather Hemric.
2 -
=100
O == . | —P"ﬂﬂ-_"-u- e =
2 ; 50 Acidimicrobiales MB11C04 (Verrucomicrobium) .Pseudnmnnadales Subsection | cyanobacteria
| | | | | | | | | = | | S — . | | - | _ seaver.wang@duke.edu
- 0 I:I.Altemmnnadales .Methylﬂpmlales |:|F'un||:en:nt:cales .Subsecﬂnnlll cyanobacteria L. . . . . . . .
08/04 08/05 08/06 08/07 08/08 08/09 08/10 08/11 08/12 08/13 <= 08/02 08/04 08/06 08/08 08/10 08/12 08/14 [ Burknolderiates Micrococcales ] Rhizobiates [ subsectiont IDivision of Earth and Ocean Sciences, Duke University; 2Laboratoire des Sciences de I'Environnement Marin (LEMAR), UMR 6539
- . . . . s
2016 € 2016 I cetwibrionales B 1635021 I Rrodovacterates I Thermoplasmatales UBO/CNRS/IRD/IFREMER, Institut Universitaire Européen de la Mer (IUEM), Brest, France; 30ceanography and Global Change
4 D 150 %CW”E““E”E'ES [l oceanospiritales QR““““‘””E"ES [ unciassified Gammaproteobacteria Institute (IOCAG), La Universidad de Las Palmas de Gran Canaria (ULPGC); *Department of Marine Sciences, the University of
C hagal i Rickettsial i . . . . . . e . . . .
2 eer 0Ny TR, 100 fophagales L 0cs115 dade (aiphaproteobactrium) e [l Urassiones | North Carolina at Chapel Hill; SMarine Science & Conservation Division, Duke University Marine Laboratory.
0 . g™ Wem weA | I — . 50 .Desulfurnmnnadales .Clrderlll Cytophagia .S.ARH clade |:|‘-ferrucnm|crnb|ales
-2 i i i i i i i i i | 0 T —— .Flaunbactenales .Grderlncertae Sedis .S.AREEIE clade |:|‘uf|br|nna|es
07/29 07/30 07/31 08/01 08/02 08/03 08/04 08/05 08/06 08/07 08/08 07/29 07/30 07/31 08/01 08/02 08/03 08/04 08/05 08/06 08/07 08/08 || 1894 ciade (gammaproteabacterium) [ Phycisphaerales [ s4R32¢ clads(utarine group 8)  [11] otner
2017 2017 . Marinimicrobia (SAR406 clade) . Planctomycetales |:| Sphingobacteriales

NICHOLAS SCHOOL OF THE m

ENVIRONMENT ‘V=

MARINE SCIENCES



