ANNUAL REPORT ON GEOTRACES ACTIVITIES IN AUSTRALIA
April 1st, 2018 to March 31st, 2019

New scientific results

New research by Holmes et al. (2019) shows that iron availability influences nutrient
drawdown in the remote Heard and McDonald Islands region of the Southern Ocean.

Highlights:
* Dissolved iron availability drives macronutrient uptake on the Kerguelen Plateau.
* [ron availability increases the ratio of silica to nitrate drawdown near islands.

* Fe* shows dissolved iron limits plankton growth over plateau, except near islands.
* Distribution of dissolved iron varies between years, highlighting dynamic processes.
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At the southern part of the northern Kerguelen Plateau (Southern Ocean) is an active volcanic
hotspot, hosting volcanically active Heard Island and McDonald Islands (HIMI), the former
of which is largely covered by glaciers. While offshore waters are persistently Fe limited,
typical of the broader Southern Ocean, near shore waters over the Kerguelen plateau show
variability in Fe distributions and support a high biomass of phytoplankton during austral
spring-summer. This study investigates dissolved iron (DFe) and macronutrient distributions
in waters surrounding HIMI during the Heard Earth-Ocean-Biosphere Interactions (HEOBI)
voyage in January—February 2016. Comparison of surface DFe with macronutrient
concentrations shows that the majority of the plateau is Fe limited in late summer and, based
on comparison with previous voyages, also Fe limited in different years and earlier in
the bloom season. The distribution of DFe drawdown from estimated winter inventories to
observed late summer inventories shows that DFe availability drives macronutrient uptake on
the plateau. The drawdown of silicic acid decreases relative to nitrate drawdown in proximity



to HIMI, in agreement with classical diatom nutrient uptake behaviour under iron replete
conditions. Comparison of Fe: nitrate and Fe: phosphate drawdown ratios with expected
uptake stoichiometry suggest that recycling of Fe increases with distance from Fe sources on
the plateau. Lastly, comparison with data from previous voyages shows that DFe distribution
varies inter-annually due to complex oceanographic conditions on the plateau, with greatest
variability observed over the rough bathymetry and strongly tidally influenced region closest
to HIMI. Together these data highlight the central role of Fe in driving nutrient uptake and
stoichiometry in the HIMI region of the Kerguelen Plateau.
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Drawdown in the Heard and McDonald Islands Region, Southern Ocean. Marine Chemistry,
doi:10.1016/j.marchem.2019.03.002.

Cruises

¢  Completion of “Constraining external iron inputs and cycling in the southern extension of
the East Australian Current.” IN2018 V04. GEOTRACES PIs: Ellwood, Boyd, Chase,
Bowie. This voyage took place in September 2018 in the Tasman Sea and the Subantarctic
Southern Ocean south of Tasmania with the aim of assessing the relationships between
production and nutrient supply across the southern extent of the East Australian Current (EAC)
and the northern subantarctic zone.

¢ Completion of SOTS time series “Surface and subsurface subantarctic Biogeochemistry of
Carbon and Iron, Southern Ocean Time Series site”. GEOTRACES PIs: Boyd, Ellwood,
Bowie. This voyage took place in March 2019 in the Subantarctic Southern Ocean south
of Tasmania and follows up similar voyages in March 2016 and 2018.

e  Completion of the ENRICH (Euphausiids and Nutrient Recycling in Cetacean Hotspots)
voyage in the Southern Ocean. Collection of samples for Trace elements, macro-nutrients,
iron binding organic ligands and biological indicators in Feb-March 2019 in the marginal
ice zone of East Antarctica. The aim of the voyage was to assess the role of whales and
krill in fertilising surface waters with trace elements. Several incubations and solubility
experiments were carried out onboard to identify the main trace metal sources and their
bio-availability.

New projects and/or funding

« ARC Discovery Grant, PIs Z. Chase, A. Bowie and P. Strutton. Dust to the ocean: Does it
really increase productivity?

« UTAS-IMAS Capital Expenditure, A. Bowie, Z. Chase, P. Boyd, D. Lannuzel, New
equipment for the trace element oceanography laboratory.

GEOTRACES workshops and meetings

« Water Mass Transformation for Ocean Physics and Biogeochemistry, 4 — 6 February
2019, UNSW.

« Biogeochemical-Argo float Workshop, Hobart, 5-8 November 2018, co-convenors Philip
Boyd, Peter Strutton, Tom Trull.



Outreach activities conducted

Delphine Lannuzel: Beer Aquatic, June 2018: 90 min public lecture at the Hobart Brewing
Co entitled “Role of sea ice and glaciers as ocean fertilisers”
(http://whysci.org.au/event/beer-aquatic-ice/)

Delphine Lannuzel: Television interview SkyNews “Researchers discover green-coloured
icebergs linked to ocean iron levels” 02/03/2019
https://www.skynews.com.au/details/ 6009244572001
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Completed GEOTRACES PhD or Master theses

Manon Tonnard, UTAS-UBO cotutelle joint student, “Biogeochemical cycle of iron:
distribution and speciation in the North Atlantic Ocean (GAO1) and the Southern Ocean
(GIpr05) (GEOTRACES)”. Supervisors: Andrew Bowie, Geraldine Sarthou, Pier van der
Merwe, Helene Planquette
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