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Summary:

This summer (2022) we were able to conduct fieldwork in Nunavut. Fieldwork took place in
Eureka, on Ellesmere Island. Logistical support for this work was provided by the Polar
Continental Shelf Program (PCSP). Gear, camp supplies and personnel were chartered to and from
the field site by PCSP. Work was completed from July 7 — 20t 2022, for a total of 14 days in the
field, two persons conducted the work for a total of 28 days. This year field crew was K. Campbell-
Heaton and B. Lauriol (D. Lacelle and W. Pollard both could not participate due to personal
obligations).

Two streams were monitored using Solinst LevelLoggers. Three loggers were deployed in each
stream and used to monitor water temperature, level, conductivity, and pH. Daily water samples
were collected at each station. These samples were filtered using 0.45 pm cellulose filters and
shipped back to the University of Ottawa for further analysis. These samples have already
undergone oxygen isotope analysis, next the samples will be processed for dissolved organic
carbon concentration, geochemical composition, and radiocarbon dated.

Preliminary results show that both streams are highly responsive to the daily weather changes.
This year, Eureka received a high amount of rain for two straight days, this led to high water
conditions and high sediment loads in both streams. Following the rain event, the stream water
level declined quickly, with that, the conductivity increased. Permafrost input (ground ice melt)
into these streams appears very minimal.
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Additional observations of the landscape include a new thaw slump “BL Slump” in Station Creek
basin. This thaw slump is thought to have initiated this summer. Moreover, a significant amount
of surficial degradation was observed within the active construction zone. A lot of thaw settlement
was observed on the road shoulders and ditches. This is from heavy vehicles driving on these
shoulders to avoid oncoming traffic or poor road quality. Unfortunately, this activity compresses
the active layer (top 60cm of soil which freezes and thaws annually) and begins to thaw the top of
the permafrost. This action can thaw pockets of ice within the surficial permafrost and lead to
further degradation. Moreover, a large amount of sediment was removed within Station Creek
Basin, likely for construction materials. This action exposed a network ice wedges (large, surficial
massive ice) which then thawed and now all that remains are casts. Finally, this year we observed
dandelions, this is the first we have seen them in the region. Unknown whether these are native
horned-dandelion or the invasive southern species. This is something we will pay attention to this
upcoming field season.

After this field season, we would like to make the following amendments to our research licence:
1. Begin collection of sediment samples. The region has a very high runoff rate, and the
area of study is mainly composed of fine-grained silts and clays with high salt contents.
We want to understand how much of this sediment is carried in runoff to these streams.
These will be maximum 200g and 20-30 samples.

2. Begin collection of meteoric water samples (rain and snow). By collecting rain and
snow samples from the region we can understand what proportion of water entering
these streams is from rain or melted snow. From there we can determine if the
remainder is from thawing ground ice. Samples will be collected like the stream
samples.

3. Addition to field personal: Jacob Prest.
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