GLOBAL TERRESTRIAL NETWORK - PERMAFROST (GTNet-P)

BOREHOLE METADATA FORM (01/2000)

BOREHOLE NAME  Murtèl-Corvatsch 2/1987

COUNTRY  Switzerland

LATITUDE AND LONGITUDE  (degrees, minutes, seconds if available)  latitude:  46°26' N, longitude:  9°49.5' E

BOREHOLE DEPTH (62m) AND MEASUREMENT INTERVAL IF DIFFERENT FROM DEPTH (58m)

YEAR DRILLED  1987

METHOD OF DRILLING  Core drilling

DURATION OF DRILLING (hours/days)

17 days (0.0-39.1m: 12-20 May 1987, 39.1-62.5m: 10-26 Jun 1987, Installed down to a depth of 58m)

TYPE OF AND DISTANCE FROM HEAT SOURCES:

[X] other natural disturbance (describe): There is an intrapermafrost talik at a depth between 52 and 56m. (Vonder Mühll, 1992)

PERIOD OF PRIOR MEASUREMENTS AND FREQUENCY

starting date: 3rd July 1987, 

1987 – 1997: once every 2 to 4 weeks manually;

since 1994: daily (data logger: Campbell CRX 10)

METHOD OF TEMPERATURE MEASUREMENT 

Thermistor probes attached to a permanent cable.

depth of sensors:

0.6, 1.6, 2.6, 3.6, 4.6, 5.6, 6.6, 7.6, 8.6, 9.6, 10.6, 11.6, 12.6, 13.6, 14.6, 15.6, 16.6, 17.6, 18.6, 19.6, 20.6, 21.6, 22.6, 23.6, 24.6, 25.6, 26.6, 27.6, 28.6, 29.6, 30.0, 30.7, 31.6, 32.6, 33.0, 36.0, 39.0, 42.0, 45.0, 46.0, 47.0, 48.0, 49.0, 50.0, 51.0, 52.0, 53.0, 53.9, 54.9, 55.9, 56.9, 58.0

Sensors below 30m were installed in Dec 1993

Air filled hole, casing: slope-indicator tube, diameter 59mm

PERMAFROST ZONE

Mountain [X], Rock glacier!

PERMAFROST

[X] PRESENT

PERMAFROST THICKNESS (if known, m)

> 50m

MEAN ANNUAL GROUND TEMPERATURE AT OR NEAR DEPTH OF ZERO ANNUAL AMPLITUDE (°C) 

Depth of zero annual amplitude (or depth of measurement reported above)

20.6m

Year or 12 month interval for mean reported above

-1.6°C

Range (if applicable) of mean annual ground temperature over observation period (°C)

-1.40 < T(20.6m) < -1.85

ELEVATION (above sea level, m)  2670m a.s.l.

SITE SLOPE (angle, aspect)  15°, NW

SITE TOPOGRAPHY AND LOCAL RELIEF [ ]Valley  [ ]Top of hill or ridge  [ ]Plain

Local relief: Ridge of a rock glacier
LANDFORM OR GEOMORPHOLOGICAL DESCRIPTION AND HISTORY  OF SITE (age)

Rock glacier

GEOLOGY (brief description of bedrock, sediments, including types and estimate of ice content volume [high, medium, low])  Granodiorite, coarse blocks, ice content up to 100%

DOMINANT SITE VEGETATION


[ ] Polar desert [ ]Tundra  [ ] Shrub Tundra [ ] Forest Tundra  [ ]Coniferous Forest  

[ ] Deciduous Forest [ ] Grassland [ ] Other (describe)

Lichens

AIR TEMPERATURE AND SNOW COVER THICKNESS/DENSITY MEASUREMENTS AT THE BOREHOLE SITE (indicate frequency of observations): 

Air temperature: Yes [daily] No [ ]    Snow thickness: Yes[ ] No[X]   Density: Yes [ ] No[X]

There is a snow observation station some 500m away: 

Murtel station: snow data (Swiss Federal institute for avalanche researche, Davos)

latitude:   46°26' N

longitude:   9°49.5' E

elevation:   2700 m asl

ACCESSIBILITY OF THE BOREHOLE


Mode of transportation (helicopter, road, offroad vehicle, river, etc.):Cable car plus 10 min walk
Distance from road access (km): 5km

NAME AND LOCATION OF CLOSEST CLIMATE STATION (latitude, longitude, and distance from borehole, km)  – provide (if available) mean monthly air temperature and snow depth of reporting interval for mean annual ground temperature 

Corvatsch summit station: meteo data (Swiss meteorological institute)

latitude:   46°26' N

longitude:   9°49.5' E

elevation:   3300 m asl

(no ground temperature available)

RESPONSIBLE INDIVIDUAL(S) AND ORGANIZATION FOR DATA COLLECTION (complete mailing address, email and fax addresses)

Dr. Daniel Vonder Mühll, VAW-ETH Zurich, CH-8092 Zurich, vondermuehll@vaw.baug.ethz.ch, +41 1 632 11 92

Dr. Martin Hoelzle, Dept. of Geography, University of Zurich, CH-8057 Zurich, hoelzle@geo.unizh.ch, +41 1 635 68 48

Prof. Dr. Wilfried Haeberli, Dept. of Geography, University of Zurich, CH-8057 Zurich, haeberli@geo.unizh.ch, +41 1 635 68 48

RELEVANT PUBLICATIONS (complete citation, use additional space)

Haeberli, W., Huder, J., Keusen, H.-R., Pika, J. and Röthlisberger, H. (1988a): Co‑re drilling through rock glacier-permafrost. Fifth International Confe‑rence on Permafrost, Trondheim N. Proceedings, 2. 937-942.

Vonder Mühll, D. and Haeberli, W. (1990): Thermal characteristics of the perma‑frost within an active rock glacier (Murtèl/Corvatsch, Grisons, Swiss Alps). Journal of Glaciology, 36 (123). 151-158.

Haeberli, W. (Ed.) (1990): Pilot analysis of permafrost cores from the active rock glacier Murtèl I, Piz Corvatsch, Eastern Swiss Alps. Arbeitsheft der VAW/ETH Zürich, 9. 38.

Vonder Mühll, D. (1992): Evidence of intrapermafrost groundwater flow beneath an active rock glacier in the Swiss Alps. Permafrost and Periglacial Processes. 3 (2). 169‑173.

Vonder Mühll, D. and Holub, P. (1992): Borehole logging in Alpine permafrost, Upper Engadin, Swiss Alps. Permafrost and Periglacial Processes, 3 (2). 125-132.

Hoelzle, M. (1992): Permafrost occurance from BTS measurements and climatic para‑meters in the Eastern Swiss Alps. Permafrost and Periglacial Processes, 3 (2). 143-147.

Vonder Mühll, D. (1993): Geophysikalische Untersuchungen im Permafrost des Oberengadins. Mitteilung der VAW-ETH Zürich, 122. 222.

Haeberli, W., Hoelzle, M., Keller, F., Schmid, W., Vonder Mühll, D. and Wagner, S. (1993): Monitoring the long-term evolution of mountain permafrost in the Swiss Alps. Sixth International Con‑ference on Permafrost, Beijing, Proceedings 1, 214-219.

Keller, F. and Gubler, H.U. (1993): Interaction between snow cover and high moun‑tain permafrost, Murtèl-Corvatsch, Swiss Alps. Sixth International Con‑ference on Permafrost, Beijing. Proceedings.

Vonder Mühll, D. and Klingelé, E. (1994): Gravimetrical investigation of ice rich permafrost within the rock glacier Murtèl-Corvatsch. Permafrost and Periglacial Processes, 5(1). 13-24.

Hoelzle, M. (1994): Permafrost und Gletscher im Oberengadin. Grundlagen und Anwendungsbeispiele für automatisierte Schätzverfahren. Mitteilung der VAW-ETH Zürich, 132. 121.

Keller, F. (1994): Interaktion zwischen Schnee und Permafrost. Eine Grundlagenstudie im Oberengadin. Mitteilung der VAW-ETH Zürich, 127. 145.

Vonder Mühll, D., Stucki, Th. und Haeberli, W. (1998): Borehole temperatures in Alpine permafrost: A ten year series. Seventh International Conference on Permafrost, 1998, Yellowknife, Canada. Proceedings. 1089-1095.

Kääb A., Gudmundsson G.H. and Hoelzle M. (1998): Surface Deformation of Creeping Mountain Permafrost.Photogrammetric Investigations on Rock Glacier Murtèl, Swiss Alps. Proceedings the 7th International Conference on Permafrost, 531-537.

Kääb A. (1998): Oberflächenkinematik ausgewählter Blockgletscher des Oberengadins. In: Beiträge aus der Gebirgs-Geomorphologie. Jahrestagung 1997 der Schweizerischen Geomorphologischen Gesellschaft. Mitteilungen der Versuchsanstalt für Wasserbau, Hydrologie und Glaziologie (VAW) der ETH Zürich. 158, 121-140.

Hoelzle, M., Wegmann, M. and Krummenacher, B. (1999): Mini Temperature Dataloggers for Mapping and Monitoring of Permafrost in High Mountain Areas: first Expereince from the Swiss Alps. Permafrost and Periglacial Processes, 10, 113-124.

Haeberli, W., Kääb, A., Wagner, S., Geissler, P., Haas, J.N., Glatzel-Mattheier, H., Wagenbach, D. and Vonder Mühll, D. (1999): Pollen analysis and 14C-age of moss remains recovered from a permafrost core of the active rock glacier Murtèl/Corvatsch (Swiss Alps): geomorphological and glaciological implications. Journal of Glaciology, 45 (149). 1-8.

Haeberli, W., Hoelzle, M., Kääb, A., Keller, F., Vonder Mühll, D. and Wagner, S. (1998): Ten years after drilling through the permafrost of the active rock glacier Murtèl, Eastern Swiss Alps: answered questions and new perspectives. Seventh International Conference on Permafrost, 1998, Yellowknife, Canada. Proceedings. 403-410.

Hoelzle, M., Wagner S., Kääb, A. and Vonder Mühll, D. (1998): Surface movement and internal deformation of ice-rock mixtures within rock glaciers at Pontresina-Schafberg, Upper Engadin, Switzerland. Seventh International Conference on Permafrost, 1998, Yellowknife, Canada. Proceedings. 465-471.

Vonder Mühll, D., Hauck, Chr. and Lehmann, F.(in press): Verification of geophysical models in Alpine permafrost by borehole information. Annals of Glaciology, 31.

Mittaz, C., Hoelzle, M. and Haeberli, W. (in press): First results and interpretation of energy flux measurements over Alpine permafrost. Annals of Glaciology, 31. 

OTHER COMMENTS: (use additional space)

There is plenty of additional information of the Murtèl rock glacier: 

Deformation of the borehole 1987 – 1994 (S. Wagner, M. Hoelle, D. Vonder Mühll)

Geophysical surveys: Refraction seismics, DC resistivity sounding, DC resistivity mapping, DC resistivity tomography, ground penetrating radar (GPR), gravimetry, EM-31, BTS (D. Vonder Mühll)

Photogrammetry (A. Kääb)

Rock wall investigation (N. Matsuoka)

In spring 2000, there will be two additional borehole drilled, some 20 and 40m upwards. Main goal is to take frozen cores. However, deformation (qualitatively) and temperature will be determined as well as hydraulic tracer experiments will be conducted. (D. Vonder Mühll, S. Springman)

