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ROCK SAMPLES FROM THE SUMMIT OF MOUNT EVEREST AND K2

Rock samples collected by the climbers during the two scientific-climbing expeditions
 entitled "K2-2004 - Fifty Years Later", have been analysed in scientific laboratories

by Roberto Mandler °

pubblished in the review "SLM - Sopra il Livello del Mare" by INM - Istituto Nazionale della Montagna, n.20, 2005.

° geologist, director of SOGEST Geophysics - Triest e (Italy)

info
THE RESEARCH AND THE SCIENTISTS
In 2004 Roberto Mandler took part in both scientific-climbing expeditions to Mt. Everest and
K2 entitled "K2 2004 - Fifty Years Later". He was one of the scientists directed by Giorgio
Poretti of the University of Trieste (Department of Mathematics and Informatics, CER Centre
of Telegeomatics), in charge of carrying out new elevation measurements of both mountains,
in the research project financed and co-ordinated by IMONT - National Centre for the
Mountains. Together with geologist Marco Manzoni, he was involved in the design of a
prototype of a georadar/GPS "mobile" unit, built by IDS - Pisa, for measuring the depth of the
snow on the summit, and for detecting and calculating the elevation of the height of the rock
under the snow, thus to obtaining elevation values which are no longer influenced by the
amount of snowfall.

Everest, North Tibetan side, view from Base Camp

May 24th, 2004, Chinese Tibet, North side of Everes t: the climbers Alex Busca, Karl Unterkircher, Claudio
Bastrentaz and Mario Merelli, together with the head Nepalese sherpa Jangbu Serap, sherpa Lhapka Tshering
and the Tibetan climber Lhapka from Lhasa, reached the summit of Mt. Everest at 9.30 a.m. (Nepalese time),
switched on the GPS Leica 1200 "static" station and were able to carry out eight short georadar profiles with the
georadar/GPS "mobile" unit. After data processing, these profiles allowed the determination of the maximum
elevation of the snow-covered Everest ridge (8852.12m) and of the rock outcrop (8848.82m) thus resulting to be
more than 3m of snow. Giorgio Poretti and I followed all the phases of the measurement from Base Camp,
maintaining constant radio contact with them.

We were very excited by the success of the mission, but also very worried for the protraction of the measurement
and for the health of the climbers who reached the summit without oxygen! At 12 a.m. a pole with a red sight
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target and three reflecting prisms for an elevation measurement with classical optic instruments was erected. I
wanted to ask them to bring me a rock sample from the summit, but it didn't seem the right moment because they
were tired and still had to face a long descent.

Two days later, the climbers returned happy and exhausted to Base Camp, and a small stone from the summit
was unexpectedly presented to me by Serap Jangbu Sherpa, as if he had read my thoughts. Since my return in
Italy we continue to stay in touch frequently.

K2, South Pakistani side and "Abruzzi" spur.

July 26th, 2004 Pakistan, K2 South side, spur "Abru zzi": the climbers Karl Unterkircher (again!), Silvio
Mondinelli, Walter Nones, Michele Compagnoni and Ugo Giacomelli, with the Spanish friends Juan Oiarzabal,
Edurne Pasabán, Juan Vallejo and Mikel Zabalsa, reached the summit of K2 at about 4.30 p.m. (local time). This
time, due to the extremely climbing conditions Agostino Da Polenza, the expedition leader, decided to leave our
georadar/GPS unit at Base Camp, while the climbers who had been entrusted with the only GPS "static" station
were forced to descend the mountain. Notwithstanding the success of the climb, the failure to measure the
elevation of the summit was a very great disappointment, only mitigated by carrying out a new GPS connection
from Base Camp (Gilkey-Puchoz Memorial) to the triangulation point of Skardu. On my return to Italy, I contacted
those who reached the summit, and this time it was Walter Nones who very kindly sent me two small rock
samples which he had collected near the summit.

Both rock samples from Everest and K2 have an unique interest thanks to the places they were found. In addition
they are a dear memory of my participation in two big expeditions. This is particularly true for K2, where it is
unlikely that somebody else ever collected rock samples, for a petrographic analysis, so close to the summit. But
also at Everest, where my curiosity pushed me to verify an hypothetical, but also improbable presence (due to the
strong metamorphic events) of marine fossils at the incredible elevation of 8850m... I spoke about it with
Professor Franco Cucchi of the Department of Earth Sciences of the University of Trieste, and we also involved
geologist Giovanna Burelli and Professor Francesco Princivalle to make the thin rock sections and to study them.

Thus the idea of this paper was born, with the description of the thin rock sections, that are also available for
further investigation. In conclusion, the attribution of the rock samples collected at Mount Everest and at K2 is
compatible with the well-known geology of both mountains. The evident carbon concentration in the sample taken
at Everest, that cannot be certainly referred to some hypothetical fossil preserved in the sediments of the
Cenozoic sea, is still the subject of study.
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ROCK SAMPLE FROM THE SUMMIT OF MOUNT EVEREST

Everest: the climbers Claudio Bastrentaz and Jangbu Serap Sherpa near the rocks and rubble outcropping under the summit
(GPS Leica 1200 "static" point and sampling site point) (photo Karl Unterkircher)

Everest, North wall summit with the evident geological sequence:
"Everest series", "Yellow band", and "limestones of the summit"

(photo Gino De Min)

Rock sample collected on the summit
(dimensions 36x27x20mm)

Enlarged images of the thin section "Everest1"
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Sample collected : on the summit of Everest on May 24th, 2004 by Serap Jangbu Sherpa (Nepal).

Sampling site : summit of Everest, outcropping rock and rubble at 8840m on the South side, 20m from the
summit.

Geological bibliograpy : "Geological Map 1:100.000 of the Mount Everest Region Nepal-South Tibet Himalaya"
by M. P. Searle - Oxford University, England, 2003: "Ordovician limestone, calcareous shale, siltstone" in tectonic
contact ("Quomolangma detachment") with the "Yellow band: limestone, marble, calc-silicate (calcite + quartz +
muscovite + biotite)" below.

Everest thin section description : "Marble metasediment (or carbonatic argilloschist), with extremely thin grain
size and with shistosed laminated structure. Primary sedimentary lamination is folded and interrupted by
transversal cutting surfaces caused by dense compressive deformation. In addition to folds and bands or sub-
millimetric spots with local concentration of carbonic material, there are fractures jointed by small aggregates of
calcite, and occasionally also micro-nodules with prevalent xenoblastic calcite. Interesting presence (only
occasional) of condrodit or of a sort of mineral from the humite group (not certain identification, based only on
refraction index, habit and pleocroism)". [F. Princivalle, A. Alberti - Department of Earth Sciences - University of
Trieste]

Remark on the rock sample collected on Everest : outcropping rock on the summit of Everest can be collected
more easily and at a lower elevation along the relief limiting the Rongbuck Valley. These originally marine
sedimentary rocks were affected by metamorphic events which rendered eventual organic residuals not
recognisable, probably evidenced in the thin section by the presence of the concentration of carbonic material,
which is not clearly identified.
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 ROCK SAMPLE TAKEN UNDER THE SUMMIT OF K 2

Spanish climber Edurne Pasabàn on the high slopes under the
summit, over the upper opening of the canal where there are

outcrops of "GPs" rock

"K2g" rock outcrops at the "bottle neck" under the big ice wall

Rock samples collected by Walter Nones under the summit
(dimensions 30x15x10mm and 20x15x10mm)

Detail from the "Geological Map of K2", by A. Desio and B.
Zanettin 1970, with the evident outcrop (violet) of the "GPs"

calcareous sequence under the summit of K2 (from observation
with binoculars in 1954)

Enlarged images of the thin sections "K2-1" and "K2-2"
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Sample collected : under the summit of K2 on July 26th, 2004 by the climber Walter Nones.

Sampling site : "Abruzzi" spur, summit slopes of K2, approximate elevation 8400m, outcropping rock at the upper
exit of the canal on the South side.

Geological bibliography : 1) "Geological map 1:25.000 of K2", by A. Desio and B. Zanettin - 1970: "GPs: G. P.
(Gilkey-Puchoz Memorial) Calcareous sequence and marble". 2) "Geological map 1:100.000 of the Baltoro Basin
(Karakorum, Central Asia)", by A. Desio and B. Zanettin, 1967: "Mc: Mitre and G.P. Calcareous Sequences:
alternation of limestones, quartzite, black slates, chlorite-schist and amphibolite or amphibole-chlorite gneiss of
Mitre and Gilkey-Puchoz memorial spur. The Mitre sequence also contains andalusite and sillimanite hornfelses".
K2 rock: "K2g = K2 Gneiss: biotite-paragneiss with feldspar porphyroblasts, biotite augen gneiss, granite gneiss.
Marble and dark fine-grained paragneiss occur in lenses and bands".

K2 thin section description : "Actinolite calceschist, with thin grain size and nematoblastic well oriented texture,
determined by plentiful iso-oriented actinolite with prismatic extended habit in a box of calcite (also extended
along the schistosity direction) and very small granules of quartz associated with carbon microgranules. Metallic
minerals (pyrite) are frequent noted, and lightly oxidised only in some spots. Also small irregular zones and small
calcite lens with xenoblastic habits are present, and spots with local concentration of carbon turbid material. Some
irregular nodules show axinite, a typical mineral of calcareous metamorphosed sediment, sometimes present in
rocks interested by metasomatic processes in proximity of granitic intrusions". [F. Princivalle, A. Alberti -
Department of Earth Sciences - University of Trieste]

Remarks on K 2 rock samples : the rock samples have been collected in correspondence with the "calcareous"
sequence outcropping on South side of the mountain, from the Gilkey-Puchoz Memorial up near the summit,
interesting the evident South side canal. While at the base of the mountain the geological series was sampled in
detail in 1954 by geologist Professor Bruno Zanettin, near the summit the outcrop recognition and perimetering
were carried out through binoculars. These samples have particular interest because of the difficulty in sampling
at that elevation.

[R.M.]


