
 

A possible explanation for the mysterious ice
circles in Lake Baikal
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Overview map of the Middle Baikal and region of field work (red dashed
rectangle). Also shown are previously detected (red circles) and newly detected
(orange circles) ice rings as well as their satellite images (1969—Corona,
2010—MODIS, 2016—Landsat). Credit: Limnology and Oceanography (2019).
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A team of researchers affiliated with several institutions in Russia and
one in France has found a possible explanation for the creation of ice
circles in Lake Baikal—the deepest lake in the world. In their paper
published in the journal Limnology and Oceanography, the group
describes their two-year study of the ice circles and what they learned
about them.

Approximately twenty years ago, scientists became aware of ice circles
forming in different locations in Lake Baikal in the spring and summer
months. The mysterious circles were so large that they could only be
seen from airplanes or satellites. The initial suspicion was that they
formed due to methane bubbling up from below. But testing showed no
methane deposits below the lake.

The lake is located in Siberia, where it gets so cold that its surface
freezes over completely during the winter months. The ice circles that
have been observed have appeared in different sizes and different
locations—but they are all characterized by a bright center surrounded
by a dark circle. Prior research had shown them to be on average 5 to 7
kilometers in diameter. They also last from just a few days to a few
months. Additional research showed that the ice rings were not exclusive
to Lake Baikal—some were seen in Mongolia, in Lake Hovsgol and
another in Russia's Lake Teletskoye. Such sightings suggested they likely
appear in most deep lakes that freeze over during the winter. But there
was still no explanation for how they formed.

Determined to find the answer, the researchers with this new effort
traveled to the lake several times over the winters of 2016 and 2017. On
each expedition, the drilled holes in the ice and dropped sensors into the
lake where the circles were forming. They also studied infrared satellite
images that revealed temperature variations in the lake. In February of
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2016, the team found a possible clue—an eddy had formed in the water
beneath the ice circle. And the water in the eddy was a couple of degrees
warmer than the water around it. The researchers suggest the ice circles
are formed due to water movement and temperature differences from
surrounding water due to eddy formation. The following year the team
found another eddy, this one without a circle above it. They suggested
that they had spotted the eddy before a circle formed above it. They
were not able to explain why the eddies were forming, however.

  
 

  

Temporal evolution of the ice rings near the Cape Nizhneye Izgolovye in 2016
from MODIS and Landsat 8 (17 April) imagery. Landsat image has a different
scale to better illustrate the details. Right panel—UAZ vehicle trapped in ice on
the eastern boundary of the ring on 18 March 2016 (photo by A. Beketov) and
large leads (width 10 m and more) in the same region on 30 March 2016. Credit: 
Limnology and Oceanography (2019). DOI: 10.1002/lno.11338

  More information: Alexei V. Kouraev et al. Giant ice rings on lakes
and field observations of lens‐like eddies in the Middle Baikal
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(2016–2017), Limnology and Oceanography (2019). DOI:
10.1002/lno.11338
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