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Winter—spring transition in the subarctic Atlantic: microbial response to deep mixing and pre-bloom production

In temperate, subpolar and polar marine systems, the classical perception is that diatoms initiate the spring bloom and
thereby mark the beginning of the productive season. Contrary to this view, we document an active microbial food web
dominated by pico- and nanoplankton prior to the diatom bloom, a period with excess nutrients and deep convection of the
water column. During repeated visits to stations in the deep Iceland and Norwegian basins and the shallow Shetland Shelf
(26 March to 29 April 2012), we investigated the succession and dynamics of photo - synthetic and heterotrophic
microorganisms. We observed that the early phytoplankton production was followed by a decrease in the carbon:nitrogen
ratio of the dissolved organic matter in the deep mixed stations, an increase in heterotrophic prokaryote (bacteria)
abundance and activity (indicated by the high nucleic acid:low nucleic acid bacteria ratio), and an increase in abundance
and size of heterotrophic protists. The major chl a contribution in the early winter—spring transition was found in the
fraction <10 pm, i.e. dominated by pico- and small nanophytoplankton. The relative abundance of picophytoplankton
decreased towards the end of the cruise at all stations despite nutrient-replete conditions and increasing day length. This
decrease is hypothesised to be the result of top-down control by the fast-growing population of heterotrophic protists. As a
result, the subsequent succession and nutrient depletion can be left to larger phytoplankton resistant to small grazers.
Further, we observed that large phytoplankton (chl a > 50 um) were stimulated by deep mixing later in the period, while
picophytoplankton were unaffected by mixing; both physical and biological reasons for this development are discussed
herein

General information

State: Published

Organisations: National Institute of Aquatic Resources, Section for Marine Ecology and Oceanography, University
Museum of Bergen, University of Bergen

Authors: Paulsen, M. L. (Intern), Riisgaard, K. (Intern), Thingstad, T. F. (Ekstern), St. John, M. (Intern), Nielsen, T. G.
(Intern)

Pages: 49-69

Publication date: 2015

Main Research Area: Technical/natural sciences

Publication information

Journal: Aquatic Microbial Ecology

Volume: 76

Issue number: 1

ISSN (Print): 0948-3055

Ratings:

BFI (2017): BFl-level 1

Web of Science (2017): Indexed yes

BFI (2016): BFl-level 1

Scopus rating (2016): SJR 0.805 SNIP 0.567 CiteScore 1.77
BFI (2015): BFl-level 1

Scopus rating (2015): SJR 1.124 SNIP 0.768 CiteScore 2.21
Web of Science (2015): Indexed yes

BFI (2014): BFl-level 1

Scopus rating (2014): SJR 0.893 SNIP 0.699 CiteScore 1.88
BFI (2013): BFl-level 1

Scopus rating (2013): SJR 1.021 SNIP 0.844 CiteScore 2.16
ISl indexed (2013): ISI indexed yes

BFI (2012): BFl-level 1

Scopus rating (2012): SJR 1.389 SNIP 0.921 CiteScore 2.49
ISl indexed (2012): I1SI indexed yes

BFI (2011): BFl-level 1

Scopus rating (2011): SJR 1.423 SNIP 0.879 CiteScore 2.45
ISI indexed (2011): ISl indexed yes

BFI (2010): BFl-level 1

Scopus rating (2010): SJR 1.282 SNIP 0.888

Web of Science (2010): Indexed yes

BFI (2009): BFl-level 2

Scopus rating (2009): SJR 1.078 SNIP 0.787


https://core.ac.uk/display/43267138?utm_source=pdf&utm_medium=banner&utm_campaign=pdf-decoration-v1

Web of Science (2009): Indexed yes

BFI (2008): BFl-level 2

Scopus rating (2008): SJR 1.373 SNIP 0.905
Web of Science (2008): Indexed yes

Scopus rating (2007): SJR 1.336 SNIP 1.02
Web of Science (2007): Indexed yes

Scopus rating (2006): SJR 1.389 SNIP 0.979
Web of Science (2006): Indexed yes

Scopus rating (2005): SJR 1.549 SNIP 1.113
Scopus rating (2004): SJR 1.466 SNIP 1.095
Web of Science (2004): Indexed yes

Scopus rating (2003): SJR 1.288 SNIP 1.063
Web of Science (2003): Indexed yes

Scopus rating (2002): SJR 1.57 SNIP 1.082
Web of Science (2002): Indexed yes

Scopus rating (2001): SJR 1.804 SNIP 1.099
Web of Science (2001): Indexed yes

Scopus rating (2000): SJR 1.872 SNIP 1.077
Web of Science (2000): Indexed yes

Scopus rating (1999): SJR 2.292 SNIP 1.439
Original language: English
Electronic versions:

Publishers_version
DOls:

10.3354/ame01767

Relations
Projects:

Winter—spring transition in the subarctic Atlantic: microbial response to deep mixing and pre-bloom production



