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To be discussed:
* What is a pingo?

e Distribution

® Pingo Features

® Pingo Growth and Development

- Hydrostatic (closed) System

- Hydraulic (open) system
e Case Study: Ibyuk Pingo, Tuktoyaktuk
® Current Research



-years

® Size varies: 10-70m high,
20-400m diameter

e Result from preferential Pingo in the Canadian Arctic

source:

mlg ratlon Of water http://www.mbari.org/news/news_releases/2003/paull_images/
pingol_350.jpg
e 75 ->1000 vears old
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"e Occur in drained lake

~basins, or former fluvial
channels

® ~200 undersea pingos
mapped in submarine

permafrost of Beaufort
Sea

Inuvik
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Source: Mackay, 1962




e ice core
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ﬁa’f[oaand Radial cracks -
induced by growth of the
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»Cracks may form trenches, itk O TR

Source:

g u I I ies, Crate I‘S, d nd http://www.thecanadianencyclopedia.com/index.cfm?PgNm=TCE&P

arams=A1SEC826257

fractures



Hvdrostatic (Closed) System Pingos

- p—
» . . = A lake within an area of continuous permafrost with a talik beneath
1derlain by talik:

2n_ground/sediments

e

drained, bottom is
to cold air temps.

The lake drains and without this insolating layer the
AT ost

talik begins to shrink. The advancing permafrost causes
\C es/ advances

water within the talik to concentrate at the centre.
==Unfrozen ground water
"“Mﬂqfn the talik experiences
—— hydrostatic pressure

®_Pressures force water to |
move upward and laterally to Histivscabsticlp il Poblooration ful.
where it is forced toward the
ground surface.

® As the water approaches the
surface, it freezes and forms
a C0n|ca|, |Ce_Cored h|”; a Source: British Geomorphological Research Group,

www.bgrg.org/
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gstatic (Closed) System Pingos

—t - — - A lake within an area of continuous permafrost with a talik beneath
, islated pingos
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Source: British Geomorphological Research Group, www.bgrg.org/




Source: Mackay,
1998
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in Alaska, the
enl U, C d
« Al CcC v
nuous permafrost
€S flowmg water
th permafrost

y T rm on sloping terrain,
lich sets up hydrostatic
:rent

= Water beneath or within
_permafrost is under high
pressure

e Water under pressure forces
its way towards the surface

-y
N

e As it freezes, doming occurs,

pingo forms

dydrautic (Open) System Pingos

As the water rises it encounters colder
ground temperatures and freezes

groundwater is
forced through

- unfrozen ground
a crack in the permafrost

The surface domes to form a pingo

groundwater continues to feed the growing ice mass

Source: British Geomorphological Research Group, www.bgrg.org/
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-Radlocarbon dating of organic
‘material in overburden

»Changes in vegetation cover may [ =
record recent Cllmate Change Sou;;e:;";‘;Ip://W\;v‘\;:/l.Hi.is/~oi/quaternarv geology.htm

http://gsc.nrcan.gc.ca/beaufort/pingos_e.php
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pmgo growth Collapsed Pingo

s form in
nea the summit, can
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collected in the crater
maymelt the ice core

o Or the steep slopes erode,
~exposing the core to
sunlight, which leads to e
melting of the ice core and SouliEE PR GRS d
pingo coIIapse www.pc.gc.caldocs/v-g/ pingo/sec3/natcull_e.asp
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-® Thermokarst effects

- Exposure of ice core to
warmer temps =
greater risk for collapse
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Source: http://www.pwnhc.ca/inuvialuit/placenames/ibyukwhat.html
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¢i 1ysical Research

“ es are a potential source of clean burning
_,.‘. Ussler 2003
Studied submarine pingos for methane gas-hydrate
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_ = -.Tcund gas in cores of sediments from pingos

Greugh 2004
- Studied plngos along fault zones in Alaska for methane
Z “gas seeps”

® Mechanisms for entrapment/extraction of gas-hydrates
in pingo-like features still poorly understood
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