


The terrestrial, non-glacial cryosphere
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Needle ice, Oslo
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Needle ice, Dalton Highway, Alaska
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Surface lift by needle
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(NEEDLE ICE) FROST CREEP (FROST HEAVE RATCHETING)
SOIL TRANSPORT AND GELEFRACTION (SHEARING) CREEP




VYerteal boulders
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MOVEMENT DUE TO
~ N \____\— FREEZING TO DEPTH X

- ADDITIONAL MOVEMENT ODUE TO
“—\——"" FREEZING TO DEPTH y OR TO
DEPTH X IN A SECOND CYCLE

SECOND-CYCLE CASE
‘ GROUND SURFACE AFTER HEAVING DUE TO FREEZING TO

DEPTH X (DEPTH OF FREEZING 1S RELATIVE TO LEVEL
OF GROUND SURFACE PRIOR TO HEAVING }

/ A=
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GROUND SURFACE BEFORE HEAVING & SUBSURFACE
PLANE | AFTER HEAVING FROM DEPTH X

SUBSURFACE PLANE | BEFORE HEAVING FROM
DEPTH X 8 SUBSURFACE PLANE 2 AFTER
MEAVING FROM DEPTH Y

SUBSURFACE PLANE 2 BEFORE
/HEAVING FROM DEPTH Y

IT IS ASSUMED THAT Y

1) THE FORCES IN THE UNFROZEN SOIL \\\
ARE APPROXIMATELY EQUAL & PERMIT  \\
ROTATION OF THE LONGITUDINAL BODY

2) FREEZING TO DEPTH X DOES NOT IMMOBILIZE THE BODY
FROM FURTHER ROTATION OR, ALTERNATIVELY , FREEZING
TO DEPTH X 15 REPEATED IN A SECOND CYCLE

3) SOIL INFILTRATION BENEATH BODY DURING THAWING PREVENTS
800Y FROM DROPPING BACK TO ORIGINAL POSITION .




Solllillmctlon eatures
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Solifluction sheet discordance, Elgahogna, eastern south Norway |
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Harris et al. (submitted). The role of inter-annual climate variability in controlling

solifluction processes, Endalen, Svalbard
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Earth hummocks
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oorted stripes
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Isko Island, Greenland |
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Sorted polyeoms
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Sorted polygons, Atigun Pass, Central Brooks Range, Alaska
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SOrted clrelles
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Initial situation
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Freezing in autumn
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Midwinter







Surface creep Mud boil Surface creep
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Related soll creep forms?






