Y Prifysgol Cymru
Y Drindod Dewi Sant

L%/ University of Wales
Trinity Saint David




Definition

« Periglacial was originally used to

describe places near to or on the
fringe of ice sheets or glaciers...

* Now it is defined more widely (no
single definition), usually referring

to areas:

with permafrost (frozen ground > 1 yr)

intense frost action and bare ground
for some of the year

where freeze-thaw cycles dominate the
landform creating processes;

which have a distinctive ecosystem
adapted to the periglacial environment

e Such areas as these now make up
approximately 25% of the world’s
total land area!

# Paraglacial:

Lasting geomorphic
Impact of past
glaciation on post-
glacial landscape
(,glacial hangover®)




Periglacial climate

« Temperature (and seasonal variation)
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« Snow cover (and vegetation!!) can insulate the ground and form a buffer layer
that can reduce the amplitude of seasonal temperature oscillations in the soil !!



Frost and the ground

 Energy exchange
with atmosphere...

« Depth, time
and age

« Active layer: surface layer
that freezes and thaws with
the seasons

« The thickness of the active
layer is a function of how
deep thawing penetrates
frozen ground (frequency
and magnitude of thawing!)

 Dynamic seasonal system...
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Permafrost...

Absent beneath water
Absent beneath forest

No permafrost Permafrost
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1 - Pervasive permafrost beneath the
active layer broken only by open taliks
(thawed ground) under lakes



Permafrost

\ Tibetan
Plateau

« Permafrost: soil, regolith, and bedrock
at a temperature below 0°C (or -2°C),
found in cold climates.

* reaches a max depth of >1500 m, but
averages of 300 to 450 m near 70° N
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Ground ice: water
frozen in'pore spaces

Ice lenses (aggregates
of “clean” ice)
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¢  Elevation and aspect important 4
B & Permafrost :
olL—= ;
}‘3 _1_:1 = - e
pp=Wet_—. = L= ——"Dy—5
w| polar-facing— — ——  equatorial-facing |
- slope — == S_IOPL—'.—_'___;

Continuous

(Timberline)

Periglacial zone







Frost & SNOw ProCcesSes Thermal expansion & contraction
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Frost Processes

* Frost wedging

— Thermal contraction
& expansion

— Add water
— Repeat

Active
layer

Permafrost <

Frozen Thawed

*soil slumpi e theice .
wedges paa L



Frost & Snow Processes
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Processes
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Frost Processes B Fine center Coarse rim

Thermal gradients
across the active
layer: (i) preferential
flow of pore water
(with preferential
effects on fines),
and (i) hydrostatic
pressures (with
preferential effects
on fines)

Active layer

“Surface sorting
and circulation

Permafrost

... results in an
actively convecting
core of fines with
accumulation of
coarse particles that
are difficult to
“subduct” at the
downwelling zones
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« Dynamics of seasonal freeze/thaw action in the active layer leads to a
wild variety of patterned ground (polygons, circles, stripes...)
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https://www.amusingplanet.com/2015/11/patterned-grounds.html

« Steeper slopes = frost-heave and vertical collapse
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Shallow lake Outlet

“Pingo: Conical mound or circular hill — Permatrost
from@lrostatlc pressure, or hydraulic
' (arteslan) | eag—— -
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Unfrozen sand
and water

Permafrost







Solifluction

(A) Diurnal freezing: Ice lenses  |(B) Seasonal freezing: One-sided (C)Seasonal freezing: Two-sided Solifluction - Slow
downslope
movement of soil

Bottom of diurnal frost due in COId

b O regions/conditions

Bottom of active layer Bottom of active layer due to freeZing and

Diurnal frost creep Gelifluction | Plug-like flow thawing (possible
a b ¢ on 2° slopes)

Seasonal thaw of the
active layer saturates
surficial soil

A Schematic velocity profiles

On permafrost !!

Yartical valocity wlumu\.

Frost heave and
creep: vertical rise due
to volume expansion

from freezing of pore
water, net downslope
movement

‘lobes form where well-
drained boulders trap finer sediment







A - Frost cracking
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Permafrost thaw
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* Increased risk for slumping



dforms from
awing of ice-rich
p_ermafrost orthe -
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' irregular plts and
depressions develop. by
thaw settlement
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Summary

Periglacial proc es impor
parts of the world

Frost (often permafrost) plays key role
Wide range of landforms

Erosional agent in mountains

Fossil periglacial
landscapes inform
on past climate
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