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Easy to implant but half a day for a single sounding

Sierra de Gredos (2017 — 2020)
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Fig. 3. A - Hansbreen polytherm:
in their ablation zone (figure ba

ype glaciers have a layer of cold-ice in their accumulation zone and a temperate ice layer
d on Moore et al. 1999). B - thermal profile after Jania ct al. 1996

Landform Analysis, Vol. 21, 57-74, 2012

Surface NMR survey on Hansbreen Glacier, Hornsund,
SW Spitsbergen (Norway)

Valenti Turu

Marcel Chevalier Earth Sciences Foundation, Andorra, e-mail: vturu@andorra.ad
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Fig. 4. Hansbreen Kemnel function plotted for a 14,400 m' square loop in an ultra-high resistivity medium (2 Mega Ohms

Fig. 5. Ice resistivity measurements (ABEM 4000 device) on st
Numis Lite 005 at th cier front (3 1). Ice is a perfec
by the Joop size and configuration (Photo: O, Hengesch)

number 4 at 175 m asl. and im; of the used devie
ctrical insulator so the maximum MRS depth is obtained

MRS 19
Crystal Cave
entrance

and Crystal cave entrance at 200 m as.l are both located there. Tuvbreen ice stream is in front and intersects the
Hansbreen ice stream at Crystal cave

GPR profiles (courtesy of Mariusz Grabiec in 2010) between Crystal cave and Steel Stick site (see Fig. 2). The
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Example of ice within rock glaciers

Preghena Rock Glacier
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Spring-water temperature suggests widespread occurrence of

Alpine permafrost in pseudo-relict rock glaciers

Luca Carturan', Giulia Zuecco'?, Angela Andreotti', Jacopo Boaga®, Costanza Morino', Mirko
Pavoni’, Roberto Seppi’. Monica Tolotti’, Thomas Zanoner*, Matteo Zumiani®

https://doi.org/10.5194/e gusphere-2023-2689
Preprint. Discussion started: 5 February 2024
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The Preghena Rock Glacier
has a mean elevation of 2196 m a.s.1., 1s mainly free of vegetation (although shrubs and trees are present) and its spring-
water temperature ranged between 1.6 and 1.8°C throughout the late summer during the ing period. The Bordol




Example of permafrost within rock glaciers
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The Bordolona

Rock Glacier has a mean elevation of 1967 m a.s 1, is completely covered by vegetation and its spring-water temperature https://doi.org/10.5194/egusphere-2023-2689

Preprint. Discussion started: 5 February 2024
ranged between 3.5 and 3.7°C in the late summer during the measuring period.



The experiment
Clot de la Menera
2006-2023

Clot de la Menera (Vogel, 1970)
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L A Two layers of extremely high time decays (5 m an 25 m depth)



Conclusions

* If we are lucky, two thawing ice layers can be detected in a Rock Glacier (RG)

* 1) The most superficial permafrost layer should be related with the air flux within the RG
e 2) A second layer of fossil ice may in the core of the RG, feed the springs with cold water

* By using Magnetic Resonance Soundings we are able to detect the meltwater
filling the empty spaces within the RG (large time decays), and thawing ice

* A couple of MRS could be possible to do in a single day on a RG



