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ᖃᓪᓗᓈᑎᑐᑦ: Project Background and JustificationX-ray computed tomography (CT) provides non-
destructive 3D imaging and analysis of internalstructure for any porous media. Our team
utilizes CT imaging to probe permafrost and sea ice formicrobes in samples collected from
Alaska, Canada, and Greenland. Recent advances in thistechnology now allow for imaging at
the nanoscale, where we ultimately seek to visualizemicroorganisms inhabiting the pore
spaces. By characterizing this structure, we will further ourunderstanding of how microbial
communities relate to their environment, and how changes such asincreased freeze/thaw
cycles in a changing climate may impact their health and microbial function. Inaddition to
imaging the permafrost and sea ice, we extract DNA from samples to examine
microbediversity to connect the physical and biological characteristics of cores from different
sites and bydepth. This work will provides the first images of permafrost and sea ice at the
nanoscale.The knowledge gained in developing the nano-scale imagine techniques to
characterize permafrost,snow, and sea ice, and then locate microbes will help answer a variety
of applied research questions.These include, but are not limited to: • How do microorganisms
impact material properties of permafrost soils, snow, and sea ice? Do they contribute to the
strength by altering the microstructure? Does their orientation have anyimpact on the
material properties? • What can nano-scale parameters of structure tell us about the overall
strength of the material?Can quantities such as pore connectivity or pore sizes be used to
determine the ability to installinfrastructure on various terrain? • How might material
properties change as a result of climate change? What is the influence offreeze-thaw cycles
on the distribution of microbial communities and biologic processes? Howsignificantly do
freeze-thaw cycles impact the microstructure and subsequent material strengthof various
media? • What microbes are there in permafrost and sea ice, and based on their growth
niche, which willbe most likely to perish when environmental conditions change?We are only
just beginning to realize the critical importance of sub-micron level detail on thestructure and
biological function within various environmental media. In a changing climate, nowhereis this
more operationally essential than in the Arctic. Microbes are ubiquitous in Arctic
ecosystems,but their precise microstructural location and distribution remains unknown.
Increased freeze-thawcycling in permafrost stresses this environment, resulting in changes to
the microbial communityfunction. This work attempts to leverage existing resources and
advances in imaging capabilities toimprove our scientific understanding of these
biogeochemical processes.Field Research and MethodologyThe entire scope of this project
involves fieldwork across the Arctic, covering Alaska, Canada, andGreenland. For this season’s
fieldwork, we plan to spend one week in Eureka, NU June 19 – 25, 2026 and one week in
Resolute, NU June 26 – July 3, 2026. We will select 3-5 permafrost locations outside of town
and accessible by truck or ATV at both locations. As much as possible, we will seek to co-
locate field sites with previous permafrost studies for comparison with the literature and
traditional ecological existing knowledge. Similarly, if sea ice conditions are sufficient, we will
select 3-5 sea ice coring locations at these sites. Both sea ice and permafrost cores will be
approximately 1 m in length and 7.5 cm in diameter. All cores will be shipped back to Vermont
at sub-eutectic temperatures until imaging as described above.Sharing Results:While in
Nunavut, we plan to share our work with the local community via public presentations
andoutreach events in the local school in Resolute if welcomed. For any community where we
complete fieldwork, we prioritize sharing our research with the local community and
thoroughly enjoy the exchange of ideas at such gatherings. For example, while in Utqiagvik,
Alaska in February 2025, we presented at acommunity dinner gathering as well as with the
local high school. We try to get students using ourdrills to core their own samples of either
permafrost and sea ice, and let the students get hands onexperience looking at the ground
beneath them. We completed similar activities while in Cambridge Bay in May 2025, taking
high school students out onto the sea ice and discussing what we can find in our
samples.Additionally, we plan to publish the scientific findings of this work in peer-reviewed
academic journalsand present at both scientific conferences and with the general public.
Already we have presented at theAmerican Geophysics Union annual meeting (2024 and
2025), as well as local presentations atVermont State University. We also have given
presentations at the local schools here in Vermont.

ᐅᐃᕖᑎᑐᑦ: See attached document

ᐃᓄᒃᑎᑐᑦ: ᐱᓕᕆᐊᒃᓴᐅ ᐊᑎᖓ: ᑐᑭᓕᐅᕈᑎ ᓂᒡᓚᓱᒃᑐᒦᑦᑐᓂ ᒥᑭᓛᒃᑰᖓᑎᓪᓗᒋᑦᓯᕗᓪᓕᖅ ᐱᓇᓱᒃᓯᒪᔪᖅ: ᕌᔅ ᓚᐃᑉᓚᐸᓐ,
ᕗᒫᓐᑦ ᓯᓚᑦᑐᖅᓴᕐᕕᐊᓗᒃᒥ: Ross.Lieblappen@VermontState.eduᐱᓕᕆᐊᒃᓴᐅ ᐱᒋᐊᕈᑎᖓ ᐊᒻᒪ



ᓇᓗᓇᐃᔭᖅᑕᐅᓯᒪᓂᖓᑎᒥᒧᑦ ᐊᔾᔨᓕᐅᕈᑎ (CT) ᓴᖅᑭᑎᑦᑎᕙᒃᑐᖅ ᖃᓄᑎᒋ ᐃᔾᔪᓂᕆᔭᐅᔪᓂᒃ ᐊᒻᒪᓗ
ᐊᖕᒪᔪᒐᓛᖑᔪᓂ ᑎᒥᒦᑦᑐᓂ. ᐱᓕᕆᖃᑎᒋᔭᕗᑦ ᐊᑐᕐᐸᒃᑐᑦ ᑎᒥᒧᑦ ᐊᔾᔨᓕᐅᕈᑎᓂ ᖃᐅᔨᓇᓱᒃᖢᑎᒃ ᓄᓇᐅᑉ ᐃᓗᐊᓂ
ᓂᓚᐅᕙᒃᑐᓂᒃ ᐊᒻᒪ ᑕᕆᐅᕐᒥ ᐆᒪᔪᒐᓚᖕᓂ ᖃᐅᔨᓴᖅᑕᐅᓂᐊᕐᑐᓂ ᑲᑎᑕᐅᔪᓂ ᐊᓛᔅᑲᒥ, ᑲᓇᑕᒥ, ᐊᒻᒪ ᑲᖥᓪᖡᑦ
ᓄᓇᖓᓂ. ᖃᐅᔨᓴᒃᑲᓐᓂᕈᓐᓇᕐᓯᓂᖏᓐᓄᑦ ᐊᔾᔨᓕᐅᕐᓯᓗᑎᒃ ᒥᑭᑦᑐᓪᓛᓗᖕᓂ ᐆᒪᔪᓂ, ᑕᐃᒪᓕ ᖃᐅᔨᓇᓱᒍᓐᓇᕐᓯᒐᑦᑕ
ᒥᑭᑦᑐᕈᓗᖕᓂ ᐆᒪᔪᓂᒃ ᒫᓃᑦᑐᓂᒃ ᑎᒥᐅᑉ ᐃᓗᑐᓂᖏᓐᓃᑲᑕᒃᑐᓂᒃ. ᑕᒪᓐᓇ ᖃᓄᐃᓕᖓᓂᖓ ᖃᐅᔨᕚᓪᓕᕈᑦᑎᒍ
ᑐᑭᓯᒃᑲᓐᓂᕈᓐᓇᕋᔭᕐᑐᒍᑦ ᖃᓄᖅ ᒥᑭᑦᑐᓪᓛᓗᐃᑦ ᐆᒪᔪᐃᑦ ᖃᓄᐃᑉᐸᓪᓕᐊᓂᖏᑦ ᐊᕙᓗᖏᓐᓃᑦᑐᒃᑯᑦ, ᐊᒻᒪᓗ
ᖃᓄᖅ ᐊᓯᙳᕈᑎᐅᔭᑦᑐᓂ ᖁᐊᕐᓇᐅᓕᕐᑎᓪᓗᒍ/ᐊᐅᒃᐸᓪᓕᐊᓐᓇᐅᓕᕐᑎᓪᓗᒍ ᐊᒃᑐᐃᓂᖃᕐᒪᖔᑕ
ᐋᓐᓂᐊᖃᖅᑕᐃᓕᓂᕐᒧᑦ ᐊᒻᒪᓗ ᑕᒪᒃᑯᐊ ᒥᑭᑦᑐᕈᓗᐃᑦ ᖃᓄᐃᑉᐸᓪᓕᐊᕙᖕᒪᖔᑕ. ᐃᓚᒋᔭᐅᓪᓗᓂ
ᐊᔾᔨᓕᐅᕆᑲᑕᖕᓂᖅ ᓄᓇᐅᑉ ᐃᓗᐊᓂ ᓯᑯᑐᖃᕐᓂᖅ ᐊᒻᒪ ᑕᕆᐅᕐᒥ ᓯᑯᒥ, ᐲᕐᓯᖃᑦᑕᕋᑦᑕ ᖃᓄᐃᓕᖓᔾᔪᑎᒋᔭᐅᔪᓂᒃ
ᖃᐅᔨᓴᖅᑕᐅᔪᒃᓴᓂ ᖃᐅᔨᓇᓱᒃᖢᑕ ᑕᒪᒃᑯᐊ ᒥᑭᒃᑐᓪᓛᓗᐃᑦ ᐆᒪᔪᐃᑦ ᐊᒃᑐᐃᓂᖃᕆᐊᒃᓴᖏᓐᓂᒃ ᐃᓗᑐᓂᐅᔪᓂᒃ
ᐊᔾᔨᒌᙱᑦᑐᓂ. ᐅᓇ ᐱᓕᕆᐊᖑᔪᖅ ᓯᕗᓪᓕᕐᓂ ᖃᓄᐃᓕᖓᓂᖏᓐᓂᒃ ᓄᓇᒥ ᓯᑯᑐᖃᐃᑦ ᐊᒻᒪ ᑕᕆᐅᑉ ᓯᑯᖓ
ᖃᓄᐃᓕᖓᔭᕆᐊᒃᓴᖏᓐᓂ ᐱᒋᐊᕈᑎᖏᑦᑎᒍᑦ.ᖃᐅᔨᔭᐅᕙᓪᓕᐊᔪᑦ ᐋᖅᑭᒃᓱᐃᓇᓱᒃᑎᓪᓗᒋᑦ ᒥᑭᑦᑐᑯᓗᖕᓂ
ᐊᔾᔨᓕᐅᕐᓯᑲᑕᖕᓂᕐᒥ ᓄᓇᒥ ᓯᑯᑐᖃᕐᓂ, ᐊᐳᑎᒥ, ᐊᒻᒪ ᑕᕆᐅᑉ ᓂᓚᖓᓂ, ᐊᒻᒪᓗ ᖃᐅᔨᓇᓱᒡᓗᒋᑦ ᖃᓄᖅ ᑕᒪᒃᑯᐊ
ᖃᐅᔨᓴᖅᑕᐅᔪᑦ ᖃᐅᔨᓴᕐᓂᕐᒧᑦ ᐋᖅᑭᒋᐊᕈᑎᐅᔪᓐᓇᕐᒪᖔᑕ. ᐅᑯᐊ ᐅᑯᓂᖓ ᐃᓚᖃᕐᑐᑦ ᑖᒃᑯᐊᑐᐊᖑᙱᖢᑎᒡᓗ: •
ᖃᓄᕐᓕ ᒥᑭᑦᑐᓪᓛᓗᐃᑦ ᐆᒪᔪᒐᓚᐃ ᐊᒃᑐᐃᖃᑦᑕᕐᒪᑕ ᒪᑯᓂᖓ ᓄᓇᒥ ᓯᑯᑐᖃᐅᑉ ᓴᓂᒐᓚᖏᓐᓂ, ᐊᐳᑎᒥ, ᐊᒻᒪ ᓯᑰ
ᓂᓚᖓᓂ? ᐃᑲᔪᕈᑎᐅᕙᒃᐸᓐ ᐊᔾᔨᒋᙱᑕᖓᓂ ᐃᓂᒋᔭᖏᓐᓂ ᐋᖅᑭᒃᓯᕕᐅᒃᐸᑕ? ᐱᒋᐊᕐᕕᒋᔭᖏᑦ ᐊᒃᑐᐃᓂᖃᕐᐸᑦ
ᐃᓂᒋᓕᕐᓯᒪᔭᖏᓐᓅ? • ᖃᓄᑎᒋ ᒥᑭᑦᑐᐃᑉ ᐊᕙᓗᖏᓐᓃᑦᑐᑦ ᖃᐅᔨᕝᕕᐅᔪᓐᓇᖅᑎᒋᕙᑦ ᖃᓄᑎᒋ
ᓴᙱᓂᖃᕆᐊᒃᓴᖓᓂ ᐃᓂᒋᔭᐅᔪᖅ? ᒪᑯᐊ ᐃᓗᑐᓂᐅᔪ ᐊᒃᑐᐃᓯᒪᓂᖏ ᐅᕝᕙᓘᓐᓃᑦ ᐊᖏᑎᒋᓂᖏᑦ
ᐊᑐᕐᑕᐅᔪᓐᓇᕐᐸᑦ ᐃᓂᒋᔭᐅᔪᓄᑦ ᐋᖅᑭᒃᓱᐃᔭᕆᐊᒃᓴᖅ? • ᖃᓄᕐᓕ ᑕᒪᒃᑯᐊ ᐃᓂᒋᔭᐅᕙᒃᑐᑦ ᐊᓯᙳᕋᔭᕐᐸᑦ ᓯᓚᐅᑉ
ᐊᓯᙳᖅᐸᓪᓕᐊᓂᖓᒍᑦ? ᖃᓄ ᖁᐊᖅᐸᓪᓕᐊᓂᖅ-ᐊᐅᒃᐸᓪᓕᐊᓂᖅ ᐊᒃᑐᐃᑎᒋᓯᒪᕙ ᒥᑭᑦᑐᕈᓗᖕᓄᑦ ᐃᓂᒋᔭᐅᔪᓂᑦ
ᐊᒻᒪ ᖃᓄᐃᑉᐸᓪᓕᐊᔾᔪᓯᖏᓐᓂ? ᖃᓄᑎᒋ ᐊᒃᑐᐃᓯᒪᕙᑦ ᖁᐊᖅᐸᓪᓕᐊᖅᓂᖅ-ᐊᐅᒃᐸᓪᓕᐊᓂᕐᓗ ᒥᑭᑦᑐᐃᑦ
ᖃᓄᐃᓕᖓᓂᖏᓐᓄᑦ ᐊᒻᒪ ᖃᓄᑎᒋ ᐃᓂᒋᔭᖏ ᓴᙱᓂᖃᖅᑎᒋᕙᑦ? • ᖃᓄᐃᑦᑐᓂ ᒥᑭᑦᑐᓂ ᐆᒪᔪᓂ ᐱᑕᖃᕐᐸ
ᓄᓇᐅᑉ ᓯᑯᑐᖃᖓᓂ ᐊᒻᒪ ᑕᕆᐅᑉ ᓂᓚᖓᓂ, ᐊᒻᒪ ᑕᐅᑐᒃᖢᒋᑦ ᓴᖅᑭᑉᐸᓪᓕᐊᔭᓐᓂᖏ, ᓇᓕᐊᒃ
ᐊᓯᐅᑐᐃᓐᓇᕆᐊᖃᕐᓂᕐᓴᐅᕙ ᓯᓚ ᐊᓯᙳᖅᐸᓪᓕᐊᓂᖓᓄᑦ?ᒫᓐᓇ ᖃᐅᔨᕙᓪᓕᐊᓕᕋᑦᑕ ᖃᓄᖅ ᑕᒪᓐᓇ
ᐱᒻᒪᕆᐅᓂᖓᓂ ᒥᑭᑦᑐᐃ ᖃᓄᐃᓕᖓᓂᖏᓐᓂ ᐊᒻᒪ ᖃᓄᐃᑉᐸᓪᓕᐊᖃᑦᑕᕐᓂᖏᓐᓂ ᐊᔾᔨᒌᙱᑦᑑᑎᓂ ᐊᕙᑎᒋᔭᒥ
ᖃᓄᐃᑉᐸᓪᓕᐊᔾᔪᑎᓄᑦ. ᓯᓚᐅᑉ ᐊᓯᔾᔨᖅᐸᓪᓕᐊᓂᖓᒍᑦ, ᑕᒪᓐᓇ ᐅᔾᔨᕐᓇᓛᖑᖕᒪᓐ ᐅᑭᐅᕐᑕᖅᑐᕐᒥ. ᒥᑭᑦᑐᑯᓗᐃᑦ
ᐆᒪᔪᐃ ᓇᓂᔭᒃᓴᐅᒻᒪᑕ ᐅᑭᐅᕐᑕᖅᑑ ᐆᒪᔪᖃᕐᕕᐅᔪᓂ, ᑭᓯᐊᓂᓕ ᐱᒋᐊᕐᕕᒋᕙᓪᓕᐊᔭᖏ ᓇᓂ ᐊᒻᒪ
ᖃᓄᐃᑉᐸᓪᓕᐊᓂᖏ ᖃᐅᔨᒪᔭᐅᙱᒻᒪᑕ. ᐅᓇ ᖁᐊᕐᐸᓪᓕᐊᓂ-ᐊᐅᒃᐸᓪᓕᐊᓂᐅᓪᓗ ᖃᓄᐃᑉᐸᓪᓕᐊᓂᖓ ᓄᓇᒥ
ᓯᑯᑐᖃᕐᓂ ᐊᕙᑎᒧ ᐊᒃᑐᐃᕙᖕᒪᖔᑦ, ᑕᐃᒪᓐᓇᓗ ᐊᓯᔾᔨᕈᑎᐅᕙᒃᖢᓂ ᒥᑭᑦᑐᑯᓗᐃᑦ ᖃᓄᐃᑉᐸᔾᓕᐊᓂᕆᔭᖏᓐᓂ.
ᐅᓇ ᖃᓄᐃᓕᐅᕐᐸᓪᓕᐊᓂᖅ ᖃᓄᐃᑉᐸᓪᓕᐊᔾᔪᑎᓂ ᓇᓕᒨᒌᒍᑎᐅᕙᒃᑐᖅ ᐊᒻᒪᓗ ᐊᔾᔨᓕᐅᕐᓯᓂᕐᒥ
ᐱᕙᓪᓕᐊᔾᔪᑎᐅᓪᓗᑎᒃ ᖃᐅᔨᓴᖅᐸᓪᓕᐊᓂᕗᑦ ᑐᑭᓯᔾᔪᑎᒋᓂᕐᓴᐅᓗᑎᒍ ᑕᒪᒃᑯᓂᐊ ᒥᑭᑦᑐᕈᓗᖕᓂ ᐆᒪᔪᐃᑦ
ᖃᓄᐃᑉᐸᓪᓕᐊᓂᖏᓐᓂ.ᖃᐅᔨᓴᕐᕕᒋᔭᐅᔪᑦ ᐊᒻᒪ ᑭᓱᒧᑦ ᑕᐃᒪᐃᔾᔪᑎᖃᕐᒪᖔᑕᑕᒪᕐᒥ ᑕᐅᑐᒃᖢᒍ ᐱᓕᕆᐊᖑᓇᓱᒃᑐᖅ
ᓯᓚᒥ ᐱᓕᕆᔭᕆᐊᖃᕐᓇᖅᑐᖅ ᐅᑭᐅᕐᑕᖅᑐᕐᒥ, ᐊᓛᒡᑲᒥ, ᑲᓇᑕᒥ ᐊᒻᒪ ᑲᖥᓪᖡᑦ ᓄᓇᖓᓂ. ᑕᒪᑐᒪᓂ ᓯᓚᒥ
ᐱᓕᕆᓂᐊᕈᑦᑕ ᐃᓱᒪᔪᒍᑦ ᐱᓇᓱᐊᕈᓯᕐᒥ ᐃᐅᕆᑲ, ᓄᓇᕗᒦᓪᓗᑕ ᔫᓂ 19-ᒥ 25-ᒧ, 2026 ᐊᒻᒪ ᐊᑕᐅᓯᕐᒥ
ᐱᓇᓱᐊᕈᓯᕐᒥ, ᖃᐅᓱᑦᑐᖅ, ᓄᓇᕗᒥᑦ ᔫᓂ 26-ᒥ ᔪᓚᐃ 3-ᒧ, 2026. ᓂᕈᐊᕐᓂᐊᕐᓗᑕ ᐱᖓᓱᓂ ᑕᓪᓕᒪᓄᑦ (3-5)
ᓄᓇᒥ ᓯᑯᑐᖃᕐᓂ ᓄᓇᓖᑦ ᓯᓚᑎᑦᑎᐊᖏᓐᓂ ᐊᒻᒪ ᐅᐸᒐᒃᓴᐅᓗᑎᒃ ᓄᓇᓯᐅᑎᒃᑯᑦ ᐅᕝᕙᓘᓐᓃᑦ ᑎᓴᒪᓕᒃᑯ ᑕᒪᐃᓐᓂ
ᐱᓕᕆᕝᕕᐅᓂᐊᕐᑐᓂ. ᐊᔪᙱᑦᑕᕌᖓᑦᑕ ᖃᐅᔨᓴᖅᑕᐅᓂᑯᓂ ᐱᓕᕆᐊᖃᕐᐸᒡᓗᑕ ᖃᐅᔨᓇᓱᒍᓐᓇᕋᔭᕋᑦᑕ
ᖃᓄᐃᓚᐅᕐᓯᒪᓂᖓᓂ ᐊᒻᒪ ᒫᓐᓇ ᖃᓄᐃᓕᖓᓕᕐᓂᖏᓐᓂᒃ ᐊᕙᑎᒋᔭᒥ ᖃᐅᔨᒪᔭᐅᓂᖏᑦᑎᒍᑦ. ᐊᒻᒪᓗ ᑕᕆᐅᑉ
ᓯᑯᖓ ᓈᒻᒪᓈᕐᑕᐅᓇᔭᕐᐸᑕ ᓂᕈᐊᕋᔭᕐᑐᒍᑦ ᐱᖓᓱᓂ ᑕᓪᓕᒪᓄᑦ ᑕᕆᐅᑉ ᓯᑯᐊᓂ ᖃᐅᔨᓴᕐᕕᒋᓂᐊᖅᑕᑦᑎᓐᓂ.
ᑕᒪᐃᓐᓂ ᑕᕆᐅᑉ ᓯᑯᖓ ᐊᒻᒪ ᓄᓇᒥ ᓂᓚᐅᒋᓐᓇᐅᔭᕐᑐᑦ ᑕᑭᓂᖃᕋᔭᕐᑐᑦ 1 ᓴᓐᑎᒦᑕᒥ ᐊᒻᒪ ᐃᓗᒻᒧᑦ ᒫᓂ 7.5
ᓴᓐᑎᒦᑕᓂ. ᑕᒪᐃᓐᓂ ᐃᓗᑐᓂᐅᔪᑦ ᕗᒫᓐᒧ ᐊᐅᓪᓚᖅᑎᑕᐅᓇᔭᕐᑐ ᖃᐅᔨᓴᖅᑕᐅᓂᐊᕐᒪᑕ ᓂᒡᓚᓱᖕᓂᖏᓐᓂ
ᐊᔾᔨᓕᐅᕐᑕᐅᓚᐅᕐᑎᓐᓇᒋ ᐅᖃᕐᑕᐅᓯᒪᔪᒃᑯᑦ.ᖃᐅᔨᔭᐅᕙᓪᓕᐊᔪᓂ ᑐᓴᐅᒪᑎᑦᑎᑲᑕᖕᓂᖅ:ᓄᓇᕗᒦᑎᓪᓗᑕ,
ᐱᓕᕆᐊᕗᑦ ᓄᓇᓕᖕᓂ ᖃᐅᔨᒪᔭᐅᑎᓐᓇᔭᕐᑕᕗᑦ ᑲᑎᒪᑎᑦᑎᓂᒃᑯᑦ ᐊᒻᒪ ᖃᓄᐃᓕᐅᕐᐸᓪᓕᐊᓂᒃᑯᑦ ᐃᓕᓐᓂᐊᕐᕕᖕᓂ
ᖃᐅᓱᐃᑦᑐᒥ. ᓇᓕᐊᓐᓂᑐᐃᓐᓇᖅ ᓄᓇᓕᖕᓂ ᐱᐊᓂᒃᓯᒍᑦᑕ ᐱᓕᕆᐊᑦᑎᓐᓂ ᖃᐅᔨᒪᑎᑦᑎᓇᓱᖃᑦᑕᕐᑐᒍ
ᓄᓇᖃᕐᑐᓂ ᐊᒻᒪᓗ ᖁᕕᐊᒋᕙᒃᖢᑎᒍᑦ ᐃᓱᒪᒋᔭᐅᔪᓂᒃ ᐅᖃᐅᑎᔭᐅᕙᒃᑯᑦᑕ ᑲᑎᒪᓂᕐᑕᖃᓕᕌᖓᑦ. ᓲᕐᓗ ᐃᒪᓐᓇ,
ᐅᕙᓃᑎᓪᓗᑕ ᐅᑦᕿᐊᕐᕕᒃ, ᐊᓛᔅᑲᒥ ᕕᕝᕗᐊᕆ 2025-ᒥ, ᓄᓇᓕᖕᓂ ᓂᕆᕕᒡᔪᐊᖅᑐᓄᑦ ᐅᓂᒃᑳᕈᓐᓇᓚᐅᕋᑦᑕ
ᐊᒻᒪᓗ ᓄᓇᓕᖕᓂ ᐃᓕᓐᓂᐊᕐᕕᐊᓗᖕᒥ. ᐃᓕᓐᓂᐊᕐᑎᓂ ᖃᐅᔨᑎᑦᑎᓇᓱᖃᑦᑕᕋᑦᑕ ᐃᑰᑕᕆᖃᑦᑕᖅᑕᑦᑎᓐᓂ
ᖃᐅᔨᓴᖅᑕᐅᔪᒃᓴᓂ ᐱᓕᕆᔪᓐᓇᕐᓂᐊᕐᒪᑕ ᓄᓇᐅᑉ ᓯᑯᑐᖃᖏᓐᓂ ᐊᒻᒪ ᑕᕆᐅᑉ ᓯᑯᖏᓐᓂ ᐊᒻᒪᓗ ᐃᓕᓐᓂᐊᕐᑎᓂ
ᐱᓕᕆᑎᑦᑎᕙᒃᖢᑕ ᖃᓄᖅ ᕿᓂᕈᓐᓇᕐᓂᖏᖏᓐᓂ ᓄᓇᐅᑉ ᐊᑖᓃᑦᑐᓂ. ᑕᐃᒪᓐᓇᑦᑕᐃᓐᓇᐸᓗᒃ
ᐱᓕᕆᐊᖃᓚᐅᕐᒥᔪᒍᑦ ᐃᖃᓗᒃᑑᑦᑎᐊᕐᒥ ᒪᐃ 2025-ᒥ, ᐃᓕᓐᓂᐊᕐᕕᐊᓗᒃᒥ ᐃᓕᓐᓂᐊᖅᑎᑦ ᑕᕆᐅᑉ ᓯᑯᐊᓄᑦ
ᐱᖃᑎᒋᓪᓗᑎᒍ ᐊᒻᒪ ᐅᖃᐅᓯᖃᖅᖢᑕ ᖃᓄᖅ ᖃᐅᔨᓴᖅᑕᐅᔪᒃᓴᓂ ᐱᓇᓱᒍᓐᓇᕐᒪᖔᑕ.ᐊᒻᒪᓗ, ᐃᓱᒪᓪᓗᑕ
ᖃᐅᔨᓴᖅᑕᐅᕙᓪᓕᐊᓂᒃᑯᑦ ᖃᐅᔨᔭᐅᕙᓪᓕᐊᔪᓂ ᑎᑎᕋᐅᓯᖃᕐᓗᑕ ᐃᓕᓐᓂᐊᕈᑎᐅᔪᓐᓇᕐᓂᐊᕐᑐᓂ ᐊᒻᒪ
ᖃᐅᔨᔭᐅᑎᓪᓗᒋᑦ ᑕᒪᐃᓐᓂ ᖃᐅᔨᓴᖅᑐᓕᕆᓂᕐᒧᑦ ᑲᑎᒪᔪᓄᑦ ᐊᒻᒪᓗ ᑭᒃᑯᑐᐃᓐᓇᕐᓄᑦ. ᒫᓐᓇᓕ ᓴᖅᑭᑎᑦᑎᓯᒪᓕᕐᑐᒍ
ᐅᕙᓂ ᐊᒥᐊᓕᑲᒥ ᓄᓇᒥᙶᖅᑐᓄᑦ ᐊᕐᕌᒍᒥ ᑲᑎᒪᕕᒡᔪᐊᕐᓇᒥ (2024 ᐊᒻᒪ 2025) ᐊᒻᒪᓗ ᓄᓇᓕᖕᓃᑦᑐᓂ ᐅᕙᓂ
ᕗᒫᓐᑦ ᓯᓚᑦᑐᖅᓴᕐᕕᐊᓗᖕᒥᑦ. ᑕᒪᒃᑯᓂᖓ ᖃᐅᔨᑎᑦᑎᓯᒪᖕᒥᔪᔪᑦ ᓄᓇᓕᖕᓂ ᐃᓕᓐᓂᐊᕐᕕᖕᓄᑦ ᕗᒫᓐᑦᒥ.

Inuinnaqtun: See attached document

Personnel

Personnel on site: 6
Days on site: 18



Total Person days: 108
Operations Phase: from 2026-06-15 to 2026-07-03



ᐱᓕᕆᐊᕆᔭᐅᓂᐊᖅᑐᑦ
ᓇᒥ ᖃᓄᐃᑦᑑᒥᑦ

ᐱᓕᕆᐊᖃᕐᓂᐊᖅᐸ
ᑭᒃᑯᑦ

ᓄᓇᖂᑖᓂ
ᑐᓴᐅᒪᔭᒃᓴᑦ ᓄᓇᐅᑉ ᖃᓄᖅ

ᐊᑐᒐᐅᓚᐅᖅᓯᒪᔭᕆᐊᖓᓐᓂᒃ
ᐃᑦᓴᕐᓂᑕᖃᕐᕕᐅᕙᓚᐅᖅᐸ

ᐃᓄᖕᓄᑦ
ᓇᔪᖅᑕᐅᖃᑦᑕᕐᓂᑰᕙᓗ
ᑕᐃᑦᓱᒪᓂᑐᖃᐅᓕᖅᑐᖅ

ᖃᓂᓐᓂᖅᐹᖅ
ᓄᓇᓕᒋᔭᐅᔪᖅ

ᐊᒻᒪᓗ
ᓴᐳᒻᒥᒃᓰᕕᐅᕙᓗ

ᓱᓇᓄᑦ

Resolute
Bay
permafrost
accessible
by road,
ATV, or
snow
machine

Sampling sites Municipal This is our first year
sampling here and thus
have no history at this
site

N/A Resolute, 10
km

Eureka
permafrost
accessible
by road,
ATV, or
snow
machine

Sampling sites Crown This is our first year
sampling here and thus
have no history at this
site

N/A Grise Fjord,
500 kim

ᓄᓇᓕᐅᑉ ᐃᓚᐅᖃᑕᐅᓂᖓ ᓄᓇᓖᓪᓗ ᐊᕕᒃᑐᖅᓯᒪᐅᕐᓂᖓᓄᑦ ᐃᑲᔪᑕᐅᔪᓐᓇᖅᑐᑦ

ᓄᓇᓕᒋᔭᖅ ᐊᑏᑦ ᑲᑐᔾᔨᐊᖃᑎᒌᒋᔭᖅ ᖃᖓᓗ
ᑐᓴᖅᑎᑕᐅᓚᐅᕆᐊᖏᓐᓂᒃ

ᐃᖃᓗᒃᑑᑦᓯᐊᖅ Gabriel Ferland Viventem 2024-12-15

ᖃᐅᓱᐃᑦᑐᖅ ᕌᓴᓘᑦ Ljiljana Krstic NRCan 2026-02-11



ᓚᐃᓴᓐᓰᑦ ᐱᒧᖕᓇᐅᑏ ᐊᖏᖅᑕᐅᓯᒪᔪᑦ
ᓇᒦᒋᐊᖏᓐᓂᒃ ᐱᓕᕆᐊᕆᕝᕕᐅᓂᐊᖅᑐᑦ ᑎᑎᕋᕐᓗᒋᑦ:

North Baffin

ᓚᐃᓴᓐᓰᑦ ᐱᒧᖕᓇᐅᑏ ᐊᖏᖅᑕᐅᓯᒪᔪᑦ

ᒐᕙᒪᒋᔭᐅᔫᑉ
ᐊᕕᒃᑐᖅᓯᒪᐅᕐᓂᖓᓐᓂ

ᒪᓕᒐᕐᓅᖓᔪᓂᒃ
ᐱᖁᔭᕐᓅᖓᔪᓂᒡᓗ

ᑲᒪᔩᑦ
ᐱᔪᖕᓇᐅᑎᑖᕈᑎᓂᒃ

ᓚᐃᓴᓐᓯᓄᓪᓗ
ᑲᔪᓯᒃᑲᐃᔩᑦ

ᖃᓄᐃᑦᑐᓪᓚᕆᐅᕙ
ᓚᐃᓴᓐᓯᑖᕈᑕᐅᔪᖅ

ᐱᔪᖕᓇᐅᑎᑖᕈᑕᐅᔪᖅ
ᐊᖏᖅᑕᐅᔪᕐᓘᓐᓃᑦ

ᒫᓐᓇ ᖃᓄᐃᓕᖓᕙ ᐅᓪᓗᒥ ᑐᓂᔭᖅ/
ᑐᒃᓯᖅᑑᑕᐅᓚᐅᖅᓯᒪᔪᖅ

ᑭᒡᓕᖃᕐᕕᖓ

ᓄᓇᕗᒥ
ᖃᐅᔨᓴᖅᑐᓕᕆᔨᒃᑯᑦ

Scientific Research
Licence

Applied, Decision
Pending

Project transportation types

Transportation
Type

ᓱᓇᒧᑦ ᐊᑐᒐᐅᓂᐊᖅᐸ Length of Use

Water ATV (ice)

Land ATV, truck

Project accomodation types

Permanent Camp

ᓄᓇᓕᒋᔭᖅ



ᐊᑐᒐᐅᓂᐊᖅᑐᖅ
ᐱᖁᑦ ᐊᖏᔪᖅ ᐊᑐᖅᑕᐅᓂᐅᓴᔪᖅ ᐃᓚᖃᓯᐅᑎᓗᒋᑦ ᐃᑰᑕᐃᑦ, ᒥᓪᓗᐊᕈᑏᑦ, ᖃᖓᑕᓲᖅ, ᓄᓇᓯᐅᑦ ᐊᓯᖏᓪᓗ

ᐊᖏᔪᖅ ᐱᖁᑦ
ᐊᑐᒐᐅᓂᐊᖅᑐᖅ
ᖃᓄᐃᑦᑑᓂᖓ

ᖃᑦᓯᐅᕙᑦ ᐊᖏᓂᖏᑦ - ᐳᖅᑐᓂᖏᑦ ᓱᓇᒧᑦ ᐊᑐᒐᐅᓂᐊᖅᐸ

Drill 2 7 cm permafrost and sea ice
coring drills

ATV 6 2 m x 1 m Access to coring sites

Truck 1 2 m x 1 m access to permafrost sites
along road

Aircraft 1 Twin Otter Transport to Eureka from
Resolute

ᑎᑎᕋᐅᓯᕆᓗᒍ ᐅᖅᓱᒃᓴᐃᑦ ᐊᑦᑕᓇᖅᑐᖅᑕᓖᓪᓗ ᐊᑐᖅᑕᐅᓂᐊᕐᓂᖏᑦ

ᓱᓇᒧᑦ
ᐅᖅᓱᒃᓴᒡᒋᐊᖅ

ᐊᑐᒐᐅᓂᐊᖅᐸ

ᖃᓄᐃᑦᑐᓪᓚᕆᐅᕙ
ᐅᖅᓱᒃᓴᒡᒋᐊᖅ

ᖃᑦᓯᐅᕙᑦ
ᐅᖅᓱᒃᓴᖃᐅᑏᑦ

ᐴᒃᓴᐅᑉ
ᐃᒪᖃᖅᑎᒋᔪᓐᓇᕐᓂᖓ

ᑲᑎᓪᓗᒍ ᐴᒃᓴᐃᑦ
ᐊᒥᓲᓂᖏᑦ

ᓱᓇᒧᑦ
ᐊᑐᒐᐅᓂᐊᖅᐸ

Gasoline hazardous 1 50 50 Liters for drills and
ATVs

Ethanol hazardous 1 1 1 Liters sterilization

ᐃᒪᖅ ᐊᑐᖅᑕᐅᔪᒫᖅᑐᖅ

ᐅᓪᓗ ᑕᒫᖅ ᐊᑐᖅᑕᐅᓂᐊᖅᑐᖅ ᖃᓄᖅ ᐃᒥᖅᑕᖃᑦᑕᕐᓂᐊᖅᐸᑦ ᓇᑭᑦ ᐃᒥᖅᑕᖃᑦᑕᕐᓂᐊᖅᐸᑦ

0



ᐊᒃᑕᑰᑦ
ᐊᒃᑕᑰᓕᕆᓂᐊᕐᓂᖅ

ᐱᓕᕆᐊᕆᔭᐅᔪᒪᔪᒧᑦ
ᐱᓕᕆᐊᕆᔭᐅᓂᐊᖅᑐᖅ

ᖃᓄᐃᑦᑐᖅ
ᐊᒃᑕᑰᖅ

ᖃᓄᑎᒋ ᐊᒃᑕᑰᑦ
ᓴᖅᑭᐊᓂᐊᖅᑐᕆᔭᐅᕗᑦ

ᖃᓄᖅ
ᐊᒃᑕᖅᑕᐅᓂᐊᖅᐸ

ᓴᓗᒻᒪᖅᓴᐅᑎᒃᓴᒃᑲᓐᓂᐅᓂᐊᖅᑐᑦ

Information is not available

ᐊᕙᑎᒥᐅᑕᓃᑦᑐᑦ ᐊᒃᑐᖅᑕᐅᓯᒪᔪᑦ

We will be using ATVs and pickup trucks but will have no waste. Anything taken into the field will leave with
us. We will fill any coring holes in the ice and ground.



Additional Information
SECTION A1: Project Info

SECTION A2: Allweather Road

SECTION A3: Winter Road

SECTION B1: Project Info

SECTION B2: Exploration Activity

SECTION B3: Geosciences

SECTION B4: Drilling

SECTION B5: Stripping

SECTION B6: Underground Activity

SECTION B7: Waste Rock

SECTION B8: Stockpiles

SECTION B9: Mine Development

SECTION B10: Geology

SECTION B11: Mine

SECTION B12: Mill

SECTION C1: Pits

SECTION D1: Facility

SECTION D2: Facility Construction

SECTION D3: Facility Operation

SECTION D4: Vessel Use

SECTION E1: Offshore Survey

SECTION E2: Nearshore Survey

SECTION E3: Vessel Use



SECTION F1: Site Cleanup

SECTION G1: Well Authorization

SECTION G2: Onland Exploration

SECTION G3: Offshore Exploration

SECTION G4: Rig

SECTION H1: Vessel Use

SECTION H2: Disposal At Sea

SECTION I1: Municipal Development

ᒫᓐᓇ ᐊᕙᑎᐅᑉ ᖃᓄᐃᑦᑐᓪᓚᕆᐅᓂᖓ: ᓄᓇᐅᑉ ᖃᓄᐃᑦᑑᓂᖓ

ᒫᓐᓇ ᐊᕙᑎᐅᑉ ᖃᓄᐃᑦᑐᓪᓚᕆᐅᓂᖓ: ᐆᒪᔪᖅᑕᖃᕐᓂᖓ

ᒫᓐᓇ ᐊᕙᑎᐅᑉ ᖃᓄᐃᑦᑐᓪᓚᕆᐅᓂᖓ: ᐃᓄᓕᕆᓂᕐᒨᖓᔪᑦ-ᐱᕙᓪᓕᐊᔪᓕᕆᓂᕐᒨᖓᔪᑦ

Miscellaneous Project Information

ᓇᓗᓇᐃᖅᑕᐅᓂᖏᑦ ᐊᒃᑐᖅᑕᐅᓯᒪᔪᑦ ᖃᓄᐃᑦᑑᓂᖏᑦ ᐸᓚᐅᒥᔾᔪᓯᖅᑕᐅᓂᐊᕐᓂᖏᓪᓗ

Cumulative Effects



Impacts
ᓇᓗᓇᐃᖅᑕᐅᓂᖏᑦ ᐊᕙᑎᒥᐅᑕᓃᑦᑐᑦ ᐊᒃᑐᖅᑕᐅᓯᒪᔪᑦ

ᓴᓇᓂᖅ
- - - - - - - - - - - - - - - - - - - - - - -

ᐅᔭᕋᒃᑕᕐᓂᖅ
Sampling
sites

- - M - - - - - - - - - - - - - - - - - - -

ᐃᑐᑦᑎᕆᓂᖅ
- - - - - - - - - - - - - - - - - - - - - - -

(P = ᐊᑲᐅᓈᕈᑎᔪᓐᓇᖅᑐᑦ, N = ᐊᑲᐅᖏᔾᔪᑕᐅᔪᓐᓇᖅᑐᑦ ᐸᓚᐅᒥᔾᔪᓯᖅᑐᖅᑕᐅᔪᓐᓇᖏᑦᑐᓪᓗ, M = ᐊᑲᐅᖏᔾᔪᑕᐅᔪᓐᓇᖅᑐᑦ
ᐸᓚᐅᒥᔾᔪᓯᖅᑐᖅᑕᐅᔪᓐᓇᖅᑐᓪᓗ, U = ᖃᐅᔨᒪᓐᓇᖏᑦᑐᖅ)



ᓇᒦᒻᒪᖔᖅ ᐱᓕᕆᐊᕆᔭᐅᔪᖅ

List of Project Geometries

1 polygon Resolute Bay permafrost accessible by road, ATV, or snow machine

2 polygon Eureka permafrost accessible by road, ATV, or snow machine


