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 Background: Methane, a potent greenhouse gas, is also a substantial source of carbon and energy for ecosystems within Arctic lakes. Complex
communities of microbes in the water column and sediment of these lakes play a vital role in the production and consumption of methane, and
ultimately influence the net amount of methane that's released to the atmosphere or cycled through local food webs. Canada’s Western Arctic contains
many large and complex lake systems, but research on methane dynamics and microbial communities in the region has been limited. The Mackenzie
River Delta floodplain is extremely productive relative to the surrounding tundra landscape, and makes substantial contributions to the global methane
budget, especially in the spring when rapid ice break-up causes methane, accumulated under the ice throughout the winter in the Delta’s ~45,000+ lakes,
to suddenly escape to the atmosphere (see Figure 1, inset). This project characterizes the structure and activity of methane- and carbon-cycling microbial
communities in Mackenzie Delta lakes. This was done by: e

1. Analyzing microbial community structure via sequencing of the 16S rRNA gene from lake water DNA samples collected

from multiple lakes across the ice cover to ice free season
2. Incubation experiments of lake water with stimulants and inhibitors of methane cycling processes
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* |nitial results show that seasonal shifts in lake biogeochemistry — such as dissolved methane and oxygen concentrations, trace
metals, temperature, pH, and carbon quality — correspond to shifts in overall microbial community structure (Figure 2); that
the dominant methane- and methyl-cycling microbial groups shift as a function of season, independent of lake origin (Figure
3); that lake waters have microbial communities capable of methane oxidation and production under bulk oxic conditions but T
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are net methanotrophic in the summer (Figure 4); and that the microbial community structure does not change appreciably Fgure 1 - Pre-and pos. ice-out ethane concentration rom 43 ke

relative to the Mackenzie River, and thus their degree of isolation

when exposed to methane-cycling stimulants or inhibitors over a period of 48 hours (Figure 5). rom Sprin foaingevents. Highrsil lvations~horer er >
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P atmosphere. e throughout the Delta (satellite image, top-left).
e o = Water was filtered and DNA extracted for 16S-
rRNA-gene sequencing analysis, a gene that is
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Figure 3: Bar-plot of the relative abundance (% of total abundance) of methano- and methylotroph genus from that helped make this project a success! Photo Credit: Beth

biogeochemical measurements to determine the 6-Lake set, organized by season. Relative abundance of methanotrophs is between 10-40% in Winter and S
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