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The Glarus Thrust is the most famous geological structure of the Alps. As part of the “Tectonic Arena
Sardona” it became part of the world nature heritage of UNESCO in 2008. The photo shows the thrust

&\ in the region of Piz Sardona near the border between the three Swiss cantons Glarus, St. Gallen and

Grisons. The thrust plane forms a flat lying knife-sharp boundary between rock types of completely dif-
ferent origin and age. Above the structure the rocks are undeformed Permian volcanics (“Verrucano”),
that are about 250 million years in age. Below the structure the rocks are much younger: sediments that

were deposited only 50 million years ago into the Penninic ocean (“Flysch”). The thrusting itself occurred &

at about 30 Ma. Erosion exposed the structure only much later: the valleys flanking the entire range bet-
ween Vorab and Ringelspitz were incised only in the last 1-2 million years. In the rugged rock needles of
the Tschingelhorner the ridge has become so narrow that a gigantic hole has broken through the range:
the Martinsloch.
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I Mt. Blanc Massif (gneiss, granite)
[_TAiguilles Rouges Massif (gneiss, granite)
[ IMesozoic sediment cover (carbonates)

Mt. Blanc (4807 m) is the highest peak of the Alps and its impressive grandeur can keep up

* with the high peaks of any mountain range in the world. Geologically the Mt. Blanc Massif | &=

consists of coarse-grained granites and gneisses that form the basement of the Alps and
once were part of the Mesozoic European middle crust. In the Alps, these rocks are seen in
the so called “External Massifs” which form large dome-shaped structures surrounded by
sedimentary rocks that once were deposited onto the Mesozoic European plate. In many
places of the Swiss Alps these sediments were later scraped off their base and thrown into
surreal folds: these are the Helvetic nappes of Switzerland. Here at the Téte a I’Ane, north
of Mt. Blanc, the limestones and marls that constitute these Mesozoic sediments lie flat.
Only some million years ago such sediments still covered the top of Mt. Blanc (as indicated
by the yellow dome in the sketch at left).
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Making of ...

Kurt’s Impressions:

The idea for this project had been roaming around my head for
years, but in absence of a good pilot, photographer and in fact
a good plane, it simply never happened. Then, in 2008, I was
with my family in one of the back corners of the Alaskan bush
for geological field work, and saw some of Hombi’s mountain
photography in a wilderness lodge. It was there that my wife
Karin reminded me that our old climbing friend Hombi had
become a pilot in the last few years and might be an ideal part-
ner for such a project. From that day onwards everything fell
into place and every day that Hombi and I spent high above
the Alps in his Piper Super Cub felt like a unique gift. What an
unbelievable angle for a geologist and mountaineer like myself
to see and understand our mountain range! Although every
single day will be a lasting memory, there is one particular day
that sticks in my memory: the 30th June 2009.

After a sticky hot night I woke up at dawn and crawled out of
my sleeping bag in the dewy meadow next to the plane some-
where in the Upper Rhone Valley. Bitten by mosquitos, sweaty
and barely awake, we climbed into the plane and started to-

wards the thick clouds that covered the sky. 20 minutes later
we circled only 100 metres from the summit of Matterhorn
in brilliant sunshine and waved to the climbers through the
open door of the plane at minus 5°C. An hour later we sorted
photos during breakfast in a small cafe in the small township
of Raron, before we refueled and started off for the 2nd time
that morning. This time we were off to Mt. Blanc so that we

could be in Gstaad for lunch ...

Hombi’s Impressions:

In summer 2008, Kurt asked me if I was interested in taking
photos for this project. I had known Kurt from the Himalayas
and Alaska as a climber and very dynamic person for many
years, but had not seen him for some time. In the meantime I
myself had retired from my years as an active climber and had
discovered my love for flying — it had been an old childhood
dream. Taking photos of mountains from the air quickly had
become a great passion.

The idea to cover the entire Alps, all the way from Nice to Vi-
enna, and take good pictures immediately fascinated me. We
planned four journeys of 3 to 4 days each, flying through all six
countries that contain parts of the Alps, and split this up over



two summers. In total about 60 hours in the air were neces-

sary, and we stopped at 20 different airfields, where we refu-
eled, had to battle with customs formalities, wait for weather
or rest for the night. Several times we camped right next to
the plane.

The plane is a Piper Super Cub PA-18 built in 1957 and based
in Bad Ragaz in the Rhine Valley. The mountain goat that is
the symbol of the Swiss canton Grisons is painted on the cloth
covered fuselage. The plane is perfect for mountain photogra-
phy with fantastic slow flying properties. A 160 PS Lycoming
Motor takes us safely to the highest peaks and through the
deepest gorges. When taking photos, the door is wide open
and it is icy cold in the cockpit. In the rear seat there are gale
force winds and maps, cameras and navigation equipment can
easily fly through the air.

For the photos we mostly used a Canon EOS 5 MarklII with
a 24-105 mm tele-zoom lens. The camera endured the rough
world of the cockpit very well. Taking photos at the same time
as flying a plane takes a lot of concentration, and often steer-

ing is done with the knees to keep the plane at the right angle.
When Kurt shouted, “Take the picture from 500 m higher”, it
often took wild manoevers to bring the plane into the right
angle. During each stop, the data was transferred to a laptop
to make an initial check of the photos. At home many days of
work on the computer followed. In particular the joining of
the panorama images took a lot of time. In total we took about
ten times as many photos as are shown in this book. Learning
about the Alps from the air helped us to appreciate the unbe-
lievable beauty of our mountain range.

Geological companion material to the book as well as the en-
tire database of photos can be found on the interactive web
page http://www.alpengeologie.org
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Schermberg 148

Schistes Lustres 74
Schladminger Tauern 86, 114
Schlern 218, 220

Schlossberg 132

Schneeberg 134, 140, 150, 151, 152
Schneeberger Weiflen 193, 200
Schneebergerzug 98, 104, 192
Schober Group 88

Schockl 132

Schrattenkalk Limestone 260
Schreckhorn 56, 57, 246
Schwarzhorn 48

Schwyz 240

Seckauer Tauern 86, 116
Sedlo Formation 206
Seehorn 250

Seetaler Alps 76, 152
Seewerkalk Limestone 260
Seidlwinkel-Trias 158
Selbsanft 254

Sella 81

Sella Group 216

Semmering 86

Serles 113

Sesia 89

Sesia Zone 72, 102

Shear Zones 26

Silvretta 88

Silvretta Group 185
Silvretta-Seckau Nappe 78
Similaun 192

Simplon Fault 89

Simplon Pass 106, 250

Skrile Formation 206
Skrlatica 205

Sonnblick 157, 158
Sonnblick Group 158
Sonnwendstein 152

Sosto 68

South Alpine Zone 80
Southern Alps 82,202
Southern Penninic 48, 66
South Penninic Ocean 72
Spielfeld 128

Spitzmauer 148

SPmining 284

Stainzer Plattengneis 88, 104
Stammerspitze 194

Stangalm region 200

St. Bernhard Massif 66

St. Bernhard Nappe 86
Steiner Alps 109, 208
Steinernes Meer 166, 170, 172
Steinplatte 100, 170

Sterzing 186

St. Gotthard Pass 116
Stoderzinken 100

Stradner Kogel 128
Strike-Slip Zone 281
Strona-Ceneri Zone 80, 98
Stubaier Alps 176, 180, 192, 193
Styrian Basin 20, 128, 130, 132
Styrian Block 152

Styrian Ore Mountain (Erzberg) 144

Subdivision of the Alps 20
Subduction 281
Sub-Penninic 53, 62
Sub-Penninic Gneisses 71
Sub-Penninic Nappes 54
Suture 281



T

Tagliamento 204, 210

Tagliamento Glacier 114

Tallard 274

Tambo Nappe 66

Tannheimer Mountains 183

Taschhorn 71

Tauern Window 54, 68, 74, 76, 90,
112,113,122, 157, 158, 160, 162,
186

Tavetsch-Massif 54

Tectonic Map 47

Telfer Weif3en 193

Tennengebirge 146

Tepla-Barrandian Zone 96

Terres Noires 268

Téte al’Ane 6

Téte Bostan 230

Téte de Garnesier 268

Téte de 'Estrop 274

Tethys Ocean 87,92, 100

Teufelskampkees 162

Thrust Zone 281

Time Table, Geological 14

Timmelsjoch 192

Todi 254

Toplitzsee 146

Topographic world map 19

Torsdule 172

Torstein 100

Totes Gebirge 146, 148

Traunsee, Lake 80, 148

Traunstein 148

Travnik Formation 206

Tremorgio, Lago 248

Triassic 100

Tribulaun 113, 193
Triglav 205

Trisselwand 146
Trois-Evéchés, Massif 274
Tschingelhérner 4, 26
Tschirgant 42, 190

Tuxer Alps 176, 180

8)

Ubergossene Alm 172
Under-Penninic Units 62
Untersberg 166
Unterschiitt 120

A"

Vajont 42

Vajont Dam 122

Valais Alps 89, 224
Valais Mountains 72, 222
Valais Ocean 66, 68

Val Colla Zone 80
Valensole 274

Valensole Plateau 279
Valsugana Thrust 80, 220
Valtelino 82

Valtellina 20, 89
Variscan 86

Variscan Orogeny 281
Variscan Rocks 96

Var, river 274

Venediger Group 158
Venetia 210

Vercors Massif 266, 268, 274
Verdon 274, 278

Verrucano 4, 26, 30, 86
Verwall Group 184, 185
Vienna Basin 20, 108, 134, 152
Villgratener Mountains 186
Voges 54

w

Wachau 96

Walen, Lake 260

Walker Pillar 226

Warscheneck Nappe 140

Watzmann 166

Weinsberger Granite 96

Weiflenfelser Lakes 206

Weisshorn 224

Weiflkugel 192

Weitendorf near Wildon 130

Werfen Formation 87, 138, 142, 168,
172

Western Alps 262

Wetterhorn 246

Wetterstein 176

Wetterstein Dolomite 172

Wetterstein Limestone 140, 142, 178,

180
Wetterstein Massif 178, 180
Wiener Neustadt 134
Wienerwald 90, 134, 138, 150
Wiesbachhorn 158, 160, 164
Wilder Kaiser 168
Wildhorn Nappe 30, 34
Wildoner Berg 129
Wildspitze 192
Windgille 252
Windgéllen Massif 253

Woheiner Lake 80
Wolayer Lake 15, 94, 208
Wolfsberg Basin 108
Wontello Thrust 80, 220
Worthersee 154

V4

Zagelkogel 142
Zahmer Kaiser 168
Zentralgneis 62, 74, 188
Zermatt 224
Zermatt-Saas Zone 65, 71, 73, 224
Zillertal Alps 186, 218
Zinalrothorn 224
Zirbitzkogel 76
Zuckerhiitl 193
Zufallspitze 200
Zugspitze 180
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The transparent shading shows the approximate position of the major tec-
| tonic units of the Alps: green = sediments on the European plate, red = Exter-
nal Massifs (basement of the European plate), blue = Penninic domain of the
o .."'-‘ Alps, brown = Austro-Alpine (Mesozoic Adriatic plate), orange = South Alpine

" (Mesozoic Adriatic plate). More details on this division on p. 53. For the geo-
graphical orientation of this index map see also pp. 2-3.
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The cover picture shows the Alpstein massif in the Appenzell Alps of
eastern Switzerland. More details about this photo are available on

pp. 32—-33. The eight small pictures on the back cover show from top left
to bottom right: the Todi, highest mountain in the Glarus Alps (p. 254);
geological sketch of Todi (p. 254); Mont Aiguille in the Vercors Massif of
France (pp. 266—269); the Pala Group in the Dolomites (pp. 216-221);
geological map of the Mont Blanc massif; the summit of Mont Blanc

(p. 226); fold in the Dent de Morcles (p. 24) and the Styrian Erzberg
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