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Virtual 
Vestiges
Archaeological tool 
maps Arctic remains
BY BREE KESSLER

For about the last fi ve years, in 
conjunction with university scientists at 
several sites managed by the National 
Park Service in Alaska, GPR is being used 
to reveal previous unknown items. Kobuk 
Valley National Park, in northwest Alaska 
and 25 miles north of the Arctic Circle, is 
one such site. Humans are believed to 
have inhabited the Kobuk Valley for 
thousands of years, and the Inupiat 
people still live in the region today. 

Previously, researchers identifi ed an 
early contact (19th-century) Inupiat 
village with evidence of limited Euro-
American contact dating to around the 
time of the early 19th-century Euro-
American expeditions in the region. Yet, 
a GPR investigation (along with 

magnetic gradiometry and electromag-
netic induction) of this known site 
revealed visible house pits and village 
features as well as an earlier, deeper 
occupation comprised of many struc-
tures in the permafrost just below it. 
Although the deeper occupation had not 
been tested archaeologically, using 
optically stimulated luminescence 
dating of sediments, researchers think 
the deeper structures are at least several 
centuries older than the early-contact 
Inupiat village and likely were a site of 
considerable occupation.

According to Jeff  Rasic, Chief of 
Resources for Gates of the Arctic 
National Park and Preserve and Yukon-
Charley Rivers National Preserve, GPR 

Whale bones that were once part of 
Birnirk-period house structures litter an 
archeological site in Bering Land Bridge 
National Preserve. 

T HE ARCTIC CAN BE AN 
especially challenging place 
for archaeologists whose goal 
is to locate remains without 

damaging the surrounding landscape 
and its artifacts. Historically in Alaska, 
homes were made of wood, earth, and 
sometimes bone. Remnants are often 
fully or partially frozen beneath the 
surface without any indication of what 
is buried below. Instead of disturbing 
the site, which might have features like 
burials that should remain untouched, 
archeologists are increasingly using 
new methods to target a location and 
understand what might be concealed.

Originating in geophysics, the 
ground-penetrating radar (GPR) 
method, which documents informa-
tion about the earth’s subsurface, off ers 
many advantages for archaeologists. In 
GPR, high frequency electromagnetic 
pulses are sent into the ground and if 
an object is hit, the pulse will bounce 
back to the surface. Depth of the object 
is measured by the elapsed time 
between when the pulse is sent and 
when (or if) it’s received back on the 
surface. A detailed three-dimensional 
depiction of an object’s design and 
dimension can be obtained by placing 
hundreds of antennas in a crisscross 
grid and simultaneously recording 
measurements. 
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“vastly increases what we can see beneath 
the ground, information that is otherwise 
obtainable only through excavation, which 
is very time consuming and destructive. 
Once a site is excavated it can’t be put back 
together. It’s gone forever. So archaeolo-
gists strive to be judicious with excavation. 
GPR and other geophysical techniques 
allow us to learn things without excava-
tion...and they allow us to focus excavation 
on small areas of a site that can most 
efficiently answer the questions at hand.”

At Cape Espenberg in Bering Land 
Bridge National Preserve, GPR was used 
to further examine a deep Birnirk-period 
house complex with shallower portions of 
the structure positioned in the saturated 
active layer and deeper portions of the 
complex frozen in permafrost. The Birnirk 
were a prehistoric Inuit culture of Alaska’s 
north coast thought to have existed from 
the 6th to the 12th century, and this 
investigation showed that the design of 
the buried houses may be much more 
intricate than thought from just looking 
at what is visible at the surface. Addition-
ally, also at Bering Land Bridge National 
Preserve, the skeletal remains of a late 
Pleistocene woolly mammoth embedded 
in the bottom of a thermokarst lake—a 
formation that results from the melting  

of ground ice in a region situated under 
permafrost—were successfully mapped 
from the surface of the frozen lake using 
GPR. Researchers found it was very 
difficult to inventory the remains since 
they were submerged and partially buried, 
but they do think the site may contain a 
complete or largely complete skeleton, 
which is rare for this region.

Climate change in the Arctic has 
increased the rate and scope of thawing 
permafrost—permanent underground ice 
that has held secrets of human habitation 
for centuries. For instance, ancient hunters 
might have lost weapons or tools that then 
were preserved in the permafrost. As the 
permafrost melts, archaeological layers 
become jumbled, making more difficult 
the task—and art—of research.

Rasic explains, “In the case of thawing 
soils that may be soon lost to erosion, the 
extra efficiency afforded by GPR can 
dramatically increase the number of sites 
saved from destruction.” Given its success, 
continued used of this technology will 
assist researchers in further discovering 
ancient sites around Alaska. 

Bree Kessler is a writer and researcher who lives 
with her family in Denali National Park. Find 
out more about her work at breekessler.com.

The tip of Cape Espenberg in Bering 
Land Bridge National Preserve.
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Somewhere over the Alaskan 
wilderness a plane has disappeared
Flight instructor Beri Quinn races against time 
to fi nd her student pilot’s missing plane. The 
stakes are high as she simultaneously battles the 
elements, sabotage and murder. This is a mystery 
for anyone intrigued by the prospect of adventure 
in Alaska. 

Available in print and ebook online and 
wherever books are sold or may be ordered 
from www.writtendreams.com/store.
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