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Re: Nunavut Research License renewal for NRI # 02 032 21R-M - Annual Summary of 2022 Field Season and Proposed 2024 Research Activities – NRCAN MPRI Project

Dear Jamal,

Hope all is well for yourself and the NRI staff. Please find enclosed the Annual Summary of the 2022 Research Activities for my PCSP-funded NRCAN MPRI project. As required to renew my NRI research license for 2024, as part of my multiyear Nunavut Research License for this project. Please also be advised that I am in the process of having the Inuktitut translation completed and will have it forwarded to your office as soon as it is available. I will be submitting a request to the Resolute Bay Municipal Council in the coming weeks for their approval. 

I have successfully applied to PCSP for a field trip to provide logistical support for this project as follows:

a. Summer field trip: ~ 7 days between ~ July 1 to ~ August 15, 2024


If further information is required or if you have any questions, please do not hesitate to contact me.

Sincerely,
[image: ]

Lyle Whyte
Professor

Tel. 514-398-7889		Fax: 514-398-7990		Email: Lyle.Whyte@mcgill.ca

Nunavut Research License - Dr. Lyle G. Whyte	McGill University

Annual Summary of NRI # 02 032 21R-M 2022 Research Activities and previous activities

In July 2022, our team members, Dr. Y.J. Chen (PDF), Dr. N. J. Freyria (PDF), and E. Góngora (PhD) retrieved the one-year incubation in-situ beach microcosms that were buried at Assistance Bay in August 2021. The one-year incubation in-situ microcosms were established with two different types of fuel (Ultra Low Sulfur Oil and marine diesel) and treated with nutrient amendments (inorganic monoammonium phosphate and oleophilic S-200 OilGone fertilizers) at the Assistance Bay to test nutrient amendments in response to fuel contamination on an Arctic beach. Our team members conducted a first in-situ microcosm in July 2019 and retrieved the samples a month later in August 2019 to test the in-situ fuel degradation capacity of native microorganisms under ambient conditions. Both previous in-situ experiments are currently being analyzed for hydrocarbon content and microbial community analyses, and the analyses are almost complete. 
Beach sediments were collected from multiple beaches along Resolute and Cambridge Bay during the summers of 2018 and 2019, and analyzed for hydrocarbon degradation capacity and microbial community composition using metagenomics. A paper was recently submitted to Environmental Microbiome (Góngora et al., 2024).
Furthermore, our former MSc student M. Ellis collected beach sediments from five beaches along Resolute in July 2018, which were used for laboratory microcosm experiments to investigate marine fuel degradation rates under different remediation treatments, including the application of a nutrient amendment. The results have been published in the Marine Pollution Bulletin (Ellis, et al., 2022).
Moreover, beach sediments from Tupirvik beach were collected again in summer 2021 and used to design a 3-month column experiment to mimic an intertidal beach in the Northwest Passage, similar to the previous 1-month column experiment with sediment beach from 2019. Analyses of both ex-situ mesocosm column experiments have been completed and a paper will be submitted for review to the Journal Microbiome soon (Chen et al., 2024).Additionally, sediments from Tupirvik Beach in Resolute were collected in August 2021 for isolation and characterization of polar novel species. Whole genome sequencing has been done to analyze the potential ability of the isolates to degrade hydrocarbon. A paper was recently published in the Canadian Journal of Microbiology by our former MSc student (Lirette et al., 2024). Finally, beach sediments and shoreline seawater samples were collected from the five beaches along Resolute shoreline in July 2022, and were also analyzed for hydrocarbon degradation capacity and microbial community structure and composition using the Oxford Nanopore MinION Technology. A paper will soon be submitted to The ISME Journal (Freyria et al., 2024).


Proposed 2024 Field Research Activities

We are requesting a summer trip (7 days) for 2024 between July 1 – August 15 with Dr. N. J. Freyria (PDF) and E. Righi (MSc) to Cornwallis Island. In 2024 we plan to deploy optimised in-situ microcosms for a year-long winter incubation period for comprehensive microbial, genomic, and hydrocarbon analyses. These analyses will provide insight into the feasibility of a biosurfactant (rhamnolipid) and washing agent (COREXIT) as a bioremediation strategy in an Arctic beach sediment. We will also collect small amounts of beach sediment material and seawater samples from the same five different beaches along Resolute’s coastline as the previous years, in order continuously monitor the composition of the coastal microbial community over the years. The beach sediments will be used to isolate potential novel species and to conduct laboratory experiments to test different conditions for optimizing bioremediation strategy. Samples will be transported back to my lab in Montreal where they will be used to set up further laboratory studies. Sediment and seawater samples will be compared to gain a solid understanding of the endemic microbial communities and their intricate interactions. DNA sequencing will also be carried out on these beaches at the PCSP laboratory using the MinION sequencer to further develop the protocol for real-time monitoring of a fuel spill. Travel to the Assistance Bay field site will occur by helicopter back and forth from PCSP Resolute. The questions addressed by these research activities are: What is the hydrocarbon degradation potential of microbial communities in beach sediments along the Northwest Passage? How does nutrient amendment affect the degradation rates of fuel? We aim to determine the optimal bioremediation treatments for fuel contamination in Northwest Passage Arctic beaches. This will eventually inform public policy for remediation strategies of hydrocarbon contaminated Arctic beaches in the event of an accidental spill in the Northwest passage.
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