
Author’s Accepted Manuscript

Biogeochemical flux and phytoplankton succession:
a year-long sediment trap record in the Australian
sector of the Subantarctic Zone

Jessica V. Wilks, Andrés S. Rigual-Hernández,
Thomas W. Trull, Stephen G. Bray, José-Abel
Flores, Leanne K. Armand

PII: S0967-0637(16)30320-X
DOI: http://dx.doi.org/10.1016/j.dsr.2017.01.001
Reference: DSRI2735

To appear in: Deep-Sea Research Part I

Received date: 19 September 2016
Revised date: 30 December 2016
Accepted date: 5 January 2017

Cite this article as: Jessica V. Wilks, Andrés S. Rigual-Hernández, Thomas W.
Trull, Stephen G. Bray, José-Abel Flores and Leanne K. Armand,
Biogeochemical flux and phytoplankton succession: a year-long sediment trap
record in the Australian sector of the Subantarctic Zone, Deep-Sea Research Part
I, http://dx.doi.org/10.1016/j.dsr.2017.01.001

This is a PDF file of an unedited manuscript that has been accepted for
publication. As a service to our customers we are providing this early version of
the manuscript. The manuscript will undergo copyediting, typesetting, and
review of the resulting galley proof before it is published in its final citable form.
Please note that during the production process errors may be discovered which
could affect the content, and all legal disclaimers that apply to the journal pertain.

www.elsevier.com

http://www.elsevier.com
http://dx.doi.org/10.1016/j.dsr.2017.01.001
http://dx.doi.org/10.1016/j.dsr.2017.01.001


1 
 

Biogeochemical flux and phytoplankton succession: a year-long sediment trap record in the 

Australian sector of the Subantarctic Zone.  

Jessica V. Wilks1*, Andrés S. Rigual-Hernández1,2, Thomas W. Trull3,4, Stephen G. Bray3, José-

Abel Flores2, Leanne K. Armand1. 

1MQ Marine Research Centre and Department of Biological Sciences, Macquarie University, 

North Ryde, NSW 2109, Australia. 

2Department of Geology. Universidad de Salamanca, Salamanca 37008, Spain. 

3Antarctic Climate and Ecosystems Cooperative Research Centre, University of Tasmania, 

Hobart, Tasmania 7001, Australia.  

4CSIRO Oceans and Atmosphere Flagship, Hobart, Tasmania 7001, Australia. 

*Correspondence. Tel.: +61 2 9850 8191. jessica.wilks@mq.edu.au 

Abstract 

The Subantarctic Zone (SAZ) plays a crucial role in global carbon cycling as a significant 
sink for atmospheric CO2. In the Australian sector, the SAZ exports large quantities of organic 
carbon from the surface ocean, despite lower algal biomass accumulation in surface waters 
than other Southern Ocean sectors. We present the first analysis of diatom and 
coccolithophore assemblages and seasonality, as well as the first annual quantification of bulk 
organic components of captured material at the base of the mixed layer (500 m depth) in the 
SAZ. Sediment traps were moored in the SAZ southwest of Tasmania as part of the long-term 
SAZ Project for one year (September 2003 to September 2004). Annual mass flux at 500 m and 
2000 m was composed mainly of calcium carbonate, while biogenic silica made up on average 
<10% of material captured in the traps. Organic carbon flux was estimated at 1.1 g m-2 y-1 at 
500 m, close to the estimated global mean carbon flux. Low diatom fluxes and high fluxes of 
coccoliths were consistent with low biogenic silica and high calcium carbonate fluxes, 
respectively. Diatoms and coccoliths were identified to species level. Diatom and 
coccolithophore sinking assemblages reflected some seasonal ecological succession. A 
theoretical scheme of diatom succession in live assemblages in compared to successional 
patterns presented in sediment traps. This study provides a unique, direct measurement of the 
biogeochemical fluxes and their main biological carbon vectors just below the winter mixed 
layer depth at which effective sequestration of carbon occurs. Comparison of these results 
with previous sediment trap deployments at the same site at deeper depths (i.e. 1000, 2000 
and 3800 m) documents the changes particle fluxes experience in the lower “twilight zone” 
where biological processes and remineralisation of carbon reduce the efficiency of carbon 
sequestration. 
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