ANNUAL REPORT ON GEOTRACES ACTIVITIES IN CANADA
May 1st, 2023 to April 30th, 2024

New GEOTRACES or GEOTRACES relevant scientific results

e Erin Bertrand’s group found that hydroxycobalamin is the dominant form of cobalamin
(vitamin B12- a cobalt-containing micronutrient) and thus that many of the dissolved
marine cobalamin measurements in the literature appear to be chemically inconsistent
with this finding. This reconciles some longstanding confusion in the literature and
highlights the need for interconnecting trace element analytical methodologies with the
developing field of marine metabolite quantification. See Bannon et al 2024 Limnology
ad Oceanography Letters.

e Erin Bertrand’s group continues collaboration with Rob Middag’s group at NIOZ to
use proteomic methodologies to examine particulate metal use in iron-limited regions
of the North Atlantic and Southern Ocean, suggesting that iron limitation profoundly
shapes Mn use in diatoms.

GEOTRACES or GEOTRACES relevant cruises

e Jean-Eric Tremblay (ULaval) and Jay Cullen (UVic) conducted trace element and
isotope sampling in the Canadian Arctic as part of the ArcticNet supported NTRAIN
program (https://arcticnet.ulaval.ca/project/nutrient-fluxes-and-living-marine-
resources-in-the-inuit-nunangat/) in the eastern, central and western Arctic Ocean in
summer 2023.

e Jay Cullen (UVic), Maite Maldonado (UBC), Andrew Ross (DFO) Samples for trace
elements and copper ligand measurement were collected using GEOTRACES protocols
during Line P cruises in 2021 and 2022 as part of the Line P Iron Program, a
GEOTRACES Process Study (GPpr07). Samples for Fukushima derived radionuclides
were collected in collaboration with John N. Smith (DFO).

New projects and/or funding

e Summer and Fall 2024 REFUGE-Arctic and Transforming Climate Action research
programs aboard CCGS Amundsen will explore trace element cycling in the Inuit
Nunangat Ocean. Contacts: Mathieu Ardyna, Jean-Eric Tremblay, Jay Cullen, Erin
Bertrand

o REFUGE-ARCTIC is a large international consortium of researchers studying
lead by France and including collaborations with the USA, Denmark and
Canada that will study how changing sea ice and the hydrological cycle in the
Arctic will affect physical, chemical and biological fields (https://refuge-
arctic.ulaval.ca/team.html). First field work planned for summer and fall 2024

o The Transforming Climate Action Canada First Research Excellence (TCA-
CFREF) program will examine the roles of metals in carbon cycling in the North
Atlantic and Arctic Gateway as part of its efforts to reduce uncertainty in the
North Atlantic and Arctic Gateway carbon sink from 2024-2029. Contacts:
Jean-Eric Tremblay, Erin Bertrand



Other GEOTRACES activities

All 2012-2020 Line P data and intercalibration reports, for oxygen, nutrients and
metadata (on behalf of Andrew Ross- Fisheries and Oceans Canada), as well as trace
metals (on behalf of Jay Cullen and Robyn Taves, University of Victoria) was
submitted by Racquelle Mangahas and Maite Maldonado, University of British
Columbia
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Completed GEOTRACES PhD or Master theses

Zee, M. (2024) A Chemical Characterization of the Endeavour Neutrally Buoyant
Plume, Juan de Fuca Ridge. University of Victoria



GEOTRACES presentations in international conferences

e 2024 Bannon, C, Mudge, E, Bertrand E. Cobalamin cycling in the Northwest Atlantic
Ocean Sciences Meeting 2024, Feb. 18-23, New Orleans LA, USA.

e 2024 Onak, C., **A.C.S. Meyer, H. Hunt, R.C. Hamme, J.T. Cullen and T. Conway.
Iron Isotope Fractionation Associated with Spatial and Temporal Changes in Redox
Conditions - A Time Series Analysis of Saanich Inlet, Ocean Sciences Meeting 2024,
Feb. 18-23, New Orleans LA, USA.

e 2023 Cullen, J.T. Monitoring contamination from the Fukushima-Daiichi nuclear power
plant in the subarctic northeast Pacific using a community science approach. Gordon
Research Conference: Chemical Oceanography, July 16-23, Manchester NH, USA.

e 2023 Zee, M. and J.T. Cullen. Characterizing the trace element chemistry of the
Endeavour Ridge neutrally buoyant hydrothermal plume. Chapman Conference on
Hydrothermal Circulation and Seawater Chemistry, May 15-19, Argos Cyprus.

e 2023 Cullen, J.T. and **T. Anderlini. Variability in the Distributions of Dissolved Trace
Metals in Surface Waters of Baffin Bay. Canadian Chemistry Conference and
Exhibition 2023, June 4-8, Vancouver BC, Canada.

e 2023 Anderlini, T. and J.T. Cullen. The British Columbian Shelf as a Source of Trace
Metals to the Subarctic Northeast Pacific Ocean. Canadian Chemistry Conference and
Exhibition 2023, June 4-8, Vancouver BC, Canada.

e 2023 Zee, M. and J.T. Cullen. Characterizing the trace element chemistry of the
Endeavour Ridge neutrally buoyant hydrothermal plume. Canadian Chemistry
Conference and Exhibition 2023, June 4-8, Vancouver BC, Canada.

GEOTRACES relevant infrastructure

With funding from NSERC and in collaboration and with funding from Amundsen Science
new trace element sampling infrastructure was installed on the CCGS Amundsen, a science
capable icebreaker tasked with Arctic research. A 12 x 10L trace element rosette equipped
with trace element clean OTE sampling bottles, a SBE CTD, oxygen sensor, altimeter and
transmissometer will be deployed with a winch (2500 m synthetic sea cable) through the
ship’s moon pool. A trace element clean sampling laboratory was constructed in the moon
pool. This infrastructure is now available to Amundsen users.

Submitted by Erin Bertrand (erin.bertrand@dal.ca).




