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This is to acknowledge receipt of your Annual Summary Report on the project
“Laurentide Ice Sheet dynamics and Chronology in the Clyde River Region,
Nunavut”, license number 020260 1N-M granted on May 28, 2001.

NRI appreciates the information you have submitted. Your report will be placed
on file at NRI and copies ol your report will alsoe be distributed to those agencies
that were involved in the licensing review process for your project. Your report
wil! also be a welcome addition to the NRI database. :

The NRI database is used to assist in replying to public requests for information,
and to provide information to other researchers who may wish to undertake
similar proiects. We hope that sharing information will help to foster growth in
Northern science and increase awareness of the value of research to Nunavut
residents.

We look forward to receiving a copy of the Final Report on your project,
whether it is a paper, thesis, or other publication. Computer disk copies in Word
Perfect or Microsoft Word would be most appreciated if you would like posting
or referencing of your report on the NRI web site {www .nunanet.com/~research).

In closing, we trust your research experience in Nunavut has been positive and
ask that you please encourage your colleagues to contact NRI if they intend o
undertake a research project in Nunavut. We look forward to assisting them in
obtaining proper approvals from community agencies, Designated Inuit
Organizations for the Nunavut Land Claim and government regulatory bodies.

Regards,

Mary Ellen Thomas
. Manager, Research Liaison

ce Environmental Asscssment Screencr, NIRB %
F.ands Administrator, QIA
Executive Director, NWB
Director of Wildlife Management, NWMB
Mayor/SAQO, Clvde River
Chairperson HTQ, Clyde River
Area Manager, DFOQ
Nunavut Planning Commission
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Antarctic-style glaciation of Baffin Island 20,000 years ago
Jason Briner and Gifford Miller, University of Colorado

Twenty-thousand years ago, during the height of the last Ice Age, Baffin Isiand probably
looked a lot like Antarctica does today. Our team of researchers from the University of
Colorado 1s conducting research on the land surrounding Clyde River, searching for clues
about the extent and dynamics of the T.aurentide Tee Sheet. The Laurcntide was a circular
ice sheet that covered most of Canada, similar in shape and size to the ice sheet in
Antarctica today. It existed from about 110,000 years ago to about 6,000 years ago,
growing and shrinking during that time, but probably reaching its largest form about
20,000 years ago.

As we learn more, we are discovering that the Laurentide Tce Sheet probably behaved
like the Antarctic icc sheet. It was comprised of fast-moving, low-gradient ice streams
that brought ice from the interior to the Baffin Bay and Labrador Sea coastlines. In
between these ice streams (which filled Hundson Strait, Cumberland Sound, and the
fiords along the northeastern coast of Baffin Island), there was slow-moving ice that
didn’t modify the landscape like the erosive ice strcams did.

This overall picture of the Laurentide Ice Sheet is based on many decades of research, but
we’ve had some recent breakthroughs as a result of our work near Clyde River. Most of
the important inlormation that we’re gathering today is based on a new technique that
helps us understand the past dynamics of the ice sheel: cosmogenic exposure dating.

Cosmogenic cxposure dating 1s a lechnique that has allowed us to learn when the ice
sheet last covered Clyde River. Here’s how it works: cosmic rays that bombard the
Earth’s surface alter the chemical make-up of rock surfaces. We understand the rate at
which this happens, and we can process rock samples in our laboratory at the University
of Colorado to find out how much altcration has taken place in rocks on Baffin Island.
The longer a rock is exposed at the surface, the more altered it is by cosmic rays.
Becausc glacicrs and ice sheets pick up boulders and deposit them at their snouts, we can
determine when an ice sheet existed in the past by doing cosmogenic exposure dating on
those glacial boulders.

The glacial boulders on the land surrounding Clyde River arc evidence that the
Laurentide lec Sheet covered Clyde River sometime during the last Iee Age. Our current
research, based on the results of cosmogenic exposure dating, has revealed that it was
about 20,000 years ago. But, this isn’t new. This result was almost predictable because
there have been similar findings elsewhere on Baffin Island. We madc a more startling
discovery by investigating some of the highlands that surround Clyde Inlet.

For at least a century, Arclic researchers have observed that fiords o hand-in-hand with
upland plateaus that exist in between fiords. And they’ve noted that while the fiords
feature fresh bedrock that was scoured by glaciers in the past, the upland surfaccs are



highly weathered and therefore may have never been glaciated. When our team
investigated the upland surfaces near Clyde River, we were surprised to find conspicuous
boulders that reminded us of the same glacial boulders seen at lower-elevations.

By using cosmogenic exposure dating, we were able to test the idea that thesc
conspicuous boulders on the uplands were deposited by glaciers. We discovered that the
boulders were deposited during the same time that similar boulders were being deposiled
on the lowlands, about 20,000 years ago. But, the upland surfaces upon which the glacial
boulders lie are at least hundreds of thousands of ycars old.

Our findings paint an interesting picture. Landforms indicative of fast-moving erosive
ice are found in Clyde Inlet, and datc to about 20,000 years ago. At the same time,
glacial boulders were deposited directly on the ancient upland surfaces adjacent to Clyde
Inlet, which requires very slow moving and inactive ice. This data compiled together
indicates that the fast-moving ice stream that occupied Clyde Inlet was bounded on either
side by slow moving ice which covers the uplands. This reconstruction is very similar to
how the Antarctic ice sheet behaves today.

During the next three years of research around Clyde River, we will refine our
reconstruction, and learn more about the details of the behavior of the Laurentide Ice
Sheet. A major concern presently 1s the unknown behavior of the Antarctic ice sheet, and
the implications for raising sea levels as it melts. Just a few days before this was written,
60% of the Larsen B ice shelf (one of many icc shelves that surround Antarctica) calved
into the southern ocean. While the melting of floating ice shelves doesn’t impact global
sea levels, their disintegration can destabilize adjacent land-based portions of the ice
sheel. By studying the behavior of the L.aurentide Ice Sheet, we will be closer 1o
understanding how the Antarctic ice sheet works, and what to expect in the near future.
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