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Active Layer Detachment Slides

Pore pressure exceeds shear strength
Surficial — top 1 — 2m

Stabilize after 1-2 years (typically)
(photos: Noatak Basin, 2000)




Retrogressive Thaw Slumps

Large & Deep

Depth ~ 14m
(@ headwall scarp)

A-A = 18lm
B-B =287m

Years to Decades

Headwall Retreat
1 to 10+ m/yr
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Questions:

When do they initiate?

- triggered by weather events? (pulse)
- distributed evenly through the years? (press)

Where might they occur?

- which terrain is suitable?
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Slumps Initiated
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Year of Retrogressive Thaw Slump Initiation
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Median Date of Thawing Index
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May 2004 precipitation at the NOAA and RAWS stations in the study area
+ includes record rainfall

Kotzebue NOAA
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Noatak RAWS
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Snow Seasons in the Noatak Basin

(from MODIS Snow Metrics 2001-2012)
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Anomalous weather early in the thaw season:

- Sun angles are highest

- Duration of daylight is longest

- Cloud cover is minimal (typically)
- Betore bud burst (mostly)

- Increased incident solar radiation to the surface

- Accelerated rate of thaw front advance — with the
rest of the thaw season still to come



Questions:

Where might they occur?

- how much landscape is susceptible?



Surficial geology

- colluvium

—drift

Soils

- >40% silt,

- 25-45% gravel

- >25% segregated ice i
permafrost -



Presenter
Presentation Notes
A critical component is understanding the cryostratigraphy at the site and across the landscape.

We can see a number of different ice structures on the right.  These cryostructures . . . Cryofacies are groups of . . . 

Cryofacies reflect the physicial, biotic and climatic environment in which the permafrost formed

Notice the realtively shallow organic layer – comparatively fewer mosses.  




Presenter
Presentation Notes
35 – 45% gravel is very common for transition zone layers in ALDs
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Dim 2 (11.05 %)
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Retrogressive Thaw Slump Distribution

Retrogressive Thaw Slumps

% of Total Landscape

- Lithology -
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Base SEM Diagram - Conceptual
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SEM Diagram - Computational
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Conclusions

Pulse vs. Press
Pulse - initiation

Press - preconditioning agent

Consistent landscape properties

Low-arctic foothills may contain substantial suitable
terrain
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