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WELCOME
TO THE ETERNAL ICE
The Stubai glacier, Austria’s largest glacial ski resort, is particular-
ly characterised by its guaranteed snow cover. The ski resort 
comprises five of the 117 glaciers in the Stubai Alps. With the ice 
grotto at the Eisgrat mountain station, the ‘heart’ of the Stubai 
glacier can now be accessed and is a special experience for the 
whole family.

From the upper terminus Eisgrat, the path leads steeply down-
wards to the ice grotto. The tour incl. a visit to the ice grotto takes 
about one hour. Please note that the signposted path is not 
pram-friendly. We recommend sturdy footwear.

This brief guide is intended to assist you and offer you detailed 
information. The stations are marked with numbers. You can find 
interesting information in this brochure under the same number. 
We hope you have an interesting and exciting tour of the Stubai 
glacier ice grotto.
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GLACIAL
PHENOMENA
Glaciers are fascinating formations. They shape our landscape. 
At the glacier we find crevasses, mills, cones, moraine... At the 
entrance (at station  1), we want to show you some of these 
phenomena, which you can see all around you at the Stubai 
glacier. Further along the way, we will show you how some of 
these special glaciological formations are created and how glaciers 
work.

IcefallMarginal crevasse

Crevasse

Glacier millAblation cone
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Glacier mouth

U-shaped valley

Melted water stream at the glacier

Morainal apron
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Glacial polish

MoraineGlacial milk

Glacial stream

8 9



ICE
FLOW
OF A GLACIER

Glaciers flow towards the valley under the influence of gravity. 
The annual flow speeds of our alpine glaciers range from a few 
metres to over a hundred metres per year. The glaciers flow fast-
est in the steep areas. During summer, the movement is faster 
than in winter because the melted water reduces friction on the 
ground, so the ice can slide faster over the glacial bed.

If the mass balances are positive, the glacier gains mass, because 
more snow remains over summer than ice melts at the tongue. 
As a result of positive mass balances, the flow speed of the ice 
also increases and the glacier advances. 

If more ice melts at the tongue than is gained by the ice flow of 
the glacier, the glacier becomes smaller. The common phrase ‘the 
glaciers are retreating’ is misleading, as the ice naturally flows 
downwards.

The flow model (station  2) highlights how the glacier moves 
over time. By turning the model, the dynamics of the glacier 
are demonstrated.

Crevasses
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SUBGLACIAL
TILL
The glacier transports rocks that are ground fine between the 
glacier and earth and form the subglacial till. Larger blocks are 
enclosed in the ground rock. If the glacier melts, the moraine 
remains.

The earth of the Schaufelferner can be seen at station 3.

GLACIAL
MILK
The glacier grinds the rock into a fine flour. The sediments give 
the glacial streams their characteristic colour. The milky cloudiness 
of the glacial runoff has led to the term ‘glacial milk’.

Each month, several tonnes of sand is transported into the glacial 
streams. For instance, suspended loads of between 150,000 and 
240,000 tonnes per month were measured in the Ruetz river. This 
corresponds to around 10,000 to 20,000 HGV loads.

Make the sediment float at station 4 by rotating the model 
so that glacial milk is created.

STATION 3 STATION 4
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INCLUSIONS
IN THE ETERNAL ICE
The glacial areas in the ice grotto are not completely white or 
transparent, but are interposed with some gravel, stones or bub-
bles. You can find out what the significance of it all is here.

 5-1 SEDIMENT-FILLED GLACIER MILL
The melted water creates channels in the ice. If these pass verti-
cally through the ice, they are referred to as glacier mills. These 
channels can freeze over or be filled with sediment and or rocks, 
as shown in  5-1.

 5-3 GRAVEL
This gravel appears to be unsorted. It is probably a former su-
praglacial (= at the surface of the ice) deposit which was also 
dumped by the ice movement.

 5-2 BUBBLES
The snow that falls at the glacier is compacted within several 
decades to form glacial ice. The air contained in the snow and 
firn is enclosed in bubbles, which can be seen in the glacial ice. 
Virtually bubble-free ice is created in the spring, when melted 
water freezes again at the supercooled ice surface.

STATION 5
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 5-4 SAND
This vertical sand layer was originally transported with the melt-
ed water in the glacier and stored horizontally in a well. The 
structure was tipped up by the movement of the ice.

EXOTIC SPECIES
IN THE GLACIAL ICE
As part of the excavations at the ice grotto, the Institute for In-
terdisciplinary Mountain Research at the Austrian Academy of 
Sciences took ice samples. One sample contained fungus spores. 
These were transported to the Schaufelferner by the wind more 
than 100 years ago, deposited in the snow and enclosed in the 
glacial ice.

Time and time again, dust from the Sahara is transported by the 
wind in the Alps, deposited at the glacier and stored in the ice. 
Beetle mites and other arthropods are often transported to the 
glacier by the wind and enclosed in the ice. In the glacial areas 
that do not flow, very old relics can survive (e.g. Ötzi the Iceman 
for 5,000 years).

Fungus spores in
the glacial ice

In the three viewers you can see micrographs of fungal spores, 
Saharan sand and beetle mites.

Saharan sand in the glacial ice Beetle mite in the glacial ice
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STRATIFICATION
SUMMER & WINTER
The ice in the cave shows seasonal stratification: in summer, the 
melting creates a dark layer that contains dust and sand, which 
is blown onto the glacier over the summer. The winter layer is 
light-coloured.

Winter snow

Winter snow

Summer horizon

Summer horizon

BALANCED
TEMPERATURE
OF THE GLACIER

The temperature at the glacier is constant at 0°C. This is why the 
temperature in the ice grotto seems cold to you in summer and 
warm in winter. In addition, every visitor gives off heat (100 watts) 
and thus warms the air in the ice grotto.
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OPTICAL
FEATURES
OF THE ETERNAL ICE

When ice contains lots of air bubbles, it looks white. Blue light 
can penetrate furthest into the glacial ice. 25% of the blue light 
is still present behind an ice layer one metre thick, but only 1% 
of the red light. As the red light is absorbed fastest, the ice appears 
blue.

Please take the lamps at station  9 and light up the ice once 
with the red light and once with the blue. See for yourself the 
visual properties of the glacial ice.

Glacial protection with fleece

ACTIVE
GLACIAL
PROTECTION
SUCCESSFUL SNOW CONSERVATION
The glaciers have been retreating over recent decades. The Stubai 
glacier has done well, as it was one of the first to enjoy the pio-
neering work of active glacial protection. During the early years 
of the third millennium, scientists and practitioners considered 
how to prevent melting at particularly problematic areas or at 
least significantly slow it down. Using the ‘ablation cones’, where 
a block of stone protects the ice pedestal against ablation on 
sunny days, they came upon the idea of covering the blanket of 
snow with fleece.

STATION 9 STATION IN 
THE SUMMER 10
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GLACIAL
POLISH
The bedrock is polished by the glacier that flows above it and the rocks 
carried in the ice. The rock affected by the glacier has an unmistakable 
appearance and is referred to as glacial polish. The characteristic 
scratches in the rock are called striations.

How pieces of rock can also be broken off. Using these traces, it is 
possible to determine the flow direction of the ice for Ice Age glaciers.
An especially fine sediment is created when the rock is ‘polished’. This 
gets into the melted water and leads to the characteristic cloudiness 
of the glacial runoff, which is also referred to as ‘glacial milk’. Find out 
more about glacial milk at station  4.

The glacier carries rocks with it. Due to the constant rubbing 
of the rocks on the earth, the rock under the glacier is polished 
smooth.

THE GLACIERS COST US SO MUCH
The rescue measures for glaciers are, however, very cost-intensive, 
as they require a large amount of personnel and working hours. 
A special unrolling and rolling machine was designed for the 
fleece, which is laid over an area of eight hectares at the Stubai 
glacier in the spring and weighed down with sand bags. Never-
theless, eight members of staff and two snowcats are employed 
for a month in the spring to spread the fleece and three weeks 
in the autumn to remove it. The white fleece is around five mil-
limetres thick, tearproof, weatherproof and can be reused eco-
nomically for up to three or even four seasons, but it also has its 
price and needs to have its own special storage facility construct-
ed. In total, glacier protection costs a few hundred thousand 
euros a year, which are paid without exception by the glacier 
railways. However, the investments are justified, as the glacier 
and ski operations thus have no need to be anxious about their 
future.

STATION IN 
THE SUMMER 11
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GLACIAL
RETREAT
The image below shows the changes to the Schaufelferner since 
1850. At this time, the glacier reached its greatest expansion since 
the last ice age. This image clearly shows the side moraines after 
the last glacial expansion in 1850.

Numerous impressive side moraine embankments still indicate 
this glacial peak. Among other places, you travel over a particu-
larly clear example in the gondola in the 2nd section of the Eisgrat 
railway.

 1850
 1969
 2006

Schaufelferner

Daunferner

Fernau-Ferner

Eisgrat

Windach-
ferner

DEVELOPMENT OF THE GLACIAL CLIMATE
At the height of the last ice age around 20,000 years ago, the 
Alps were covered with ice up to the great lakes in the foothills 
of the Alps, with only the highest peaks protruding. 10,000 years 
ago, it became warmer and the glaciers in the valleys melted. The 
glaciers that remained were of a similar size or smaller than those 
today. The Little Ice Age around 1250 led to cooling, and so the 
glaciers reached a peak within the last 10,000 years in 1850. 
Since then, the glaciers have been retreating, interrupted with 
brief advancements in 1870, 1920 and 1980.

Summer temperature
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The illustration shows the postglacial temperature development 
in the Eastern Alps region.
The glacial expansion determined so far and the forest and tree 
lines were used to determine the development of the summer 
temperature (May-September) for the last 11,000 years. In over 
65% of this time, the temperatures lay above the mean of 1980-
90, which are the red areas in the graph.

STATION IN 
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THE GLACIER
Glaciers are created where snow does not melt for several years. 
It remains on the ground and turns into glacial ice over several 
decades. The fluffy snow weighing 300 kg/m³ is compressed in 
a year into firn weighing 700 kg/m³. Compression then continues 
slowly until, after around 30 years, the final stage ‘ice’ is achieved, 
weighing 917 kg/m³.
Under the influence of gravity, the ice is shaped and in constant 
movement. The glacier thus moves several metres a year towards 
the valley. In some places, the forces are so great that the ice 
cannot react with plastic deformation, such as at the edge of the 
land and over rock hummocks in the ground.
Then cracks form, called crevasses. The melted water creates 
channels in the ice. At the surface, melted water forms a mean-
dering stream, which reaches the ground via the glacier mills 
(vertical channels in the ice) and then emerges again at the mouth 
of the glacier.

Cirque headwall
Accumulation zone

Ablation 
zone

Rocky 
crest 

Eisfall

Cirque 
floor 

Firn
Glacial ice

Glacier 
tongue

THE SCHAUFELFERNER
The glacier in front of which you are standing is the Schaufelfern-
er. ‘Ferner’ is a Tyrolean term meaning ‘glacier’. The ice of the 
Schaufelferner is up to 70m thick. At the glacier tongue (= often 
tongue-shaped, lower part of a glacier), up to 10cm of ice melts 
on a hot summer day. Several metres of ice can melt throughout 
the summer (= ablation zone). At the higher regions of the glacier, 
the snow remains throughout the year (= accumulation zone).

Fernauferner (glacier neighbouring the Schaufelferner)

Ablation zone

Glacier tongue

Accumulation zone

STATION IN 
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PANORAMIC
VIEW

ROYAL
SKIING

THE STUBAI GLACIER AT A GLANCE
++ The biggest glacier ski resort in Austria
++ 45 minutes from Innsbruck by car
++ Snow guarantee from October to June
++ 36 slopes for all ski levels and 26 lifts
++ Longest run 10 km! From the Wildspitz mountain station 

(3,210 m) to the valley station (1,695 m). 1,500 m altitude 
difference.

++ BIG Family Ski Camp: child care from 3 to 15 years
++ Children under 10 years ski for free on the Stubai Glacier 

when accompanied by a paying parent
++ Snowpark DC Stubai Zoo: Easy, medium and pro-line
++ Powder Department: freeride runs, checkpoints and avalanche 

victim search site
++ Stubai Glacier ice grotto
++ TOP OF TYROL summit platform at 3,210 m
++ Dine like a king at the highest located 3-toques restaurant 

in the world
++ 4x INTERSPORT OKAY–Shop, Rent, Service, Depot directly in 

the ski resort
++ Free valley ski bus throughout the ski season

STATION IN 
THE SUMMER 14
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VISITOR
REGULATIONS
By purchasing a ticket to visit the ice grotto, the visitor accepts 
the terms of these visitor regulations, which are clearly on display 
for everyone in the entrance area. The operators of the Stubai 
Glacier Cable Car reserve the right to forbid visitors from contin-
uing their visit to the ice grotto should they fail to comply with 
the visitor regulations and/or the instructions of the on-site staff 
or should they be seen to jeopardize on-site safety.

OPENING TIMES
The opening times are as advertised. The Stubai Glacier Cable Car 
reserves the right to change these opening hours at any time.

ADMISSION PRICE
The admission prices are as displayed at the ticket desk. Children 
under 10 can enter free of charge on presentation of valid iden-
tification and when accompanied by an adult. In this case, the 
accompanying adult accepts responsibility for supervising the 
child.

CLOTHING
We strongly advise all visitors to wear warm clothing, sturdy 
walking or hiking shoes and sunglasses.

LIABILITY
Visitors to the ice grotto must withstand a small amount of psy-
chological pressure and physical exertion. Although all possible 
safety measures have been taken, an element of risk still remains 
when visiting the ice grotto, e.g. the risk of tripping or slipping 
cannot be completely eliminated. In spite of strict safety measures, 
people who suffer from conditions such as claustrophobia and/
or physical ailments are not permitted to visit the ice grotto.
You are responsible for your own actions. Should difficulties arise 
due to the failure to follow these principles, no liability can be 
accepted nor can the ticket price be refunded.
Parents, legal guardians or other responsible supervisors are to 
be held responsible for any damage caused by minors.
We cannot accept liability for the loss of valuables.

TICKET SALES
Very high numbers of visitors in the peak season, pre-booked 
groups and film and television productions can result in longer 
waiting times at the ticket desk.

CONDUCT IN THE ICE GROTTO
Please follow the instructions of the on-site personnel. Do not 
disobey explicit instructions and warning signs. Do not enter re-
stricted areas and closed entrances.
Help protect the glacier and keep it clean!
Please do not eat or drink during the tour.
The ice grotto is a smoke-free area.
The nearest toilet facilities are in the Eisgrat station. It is strictly 
forbidden to answer the call of nature in or close to the ice grotto.
Dogs are not allowed in the ice grotto. 
Film or television productions and product demonstrations require 
an individual permit. The same applies for scientific research and 
for the extraction of core samples.
Deliberate touching or breaking of ice crystals and icicles is strict-
ly prohibited.
For safety reasons, please do not leave the entrance/exit area to 
the ice grotto (alpine dangers)!
Depending on the season, drops of melting ice, or smooth, slippery 
passages can develop inside the ice grotto. We recommend that 
you always keep one hand on the handrail.
Your clothes may get wet or dirty due to melting ice in certain 
areas. We accept no liability for damaged or dirty clothing.

VIDEO SURVEILLANCE
For your safety, video surveillance is in operation throughout the 
ice grotto.
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STUBAIER GLETSCHER
TALSTATION NEUSTIFT-

MUTTERBERG 

TOP OF TYROL, 
3.210 m

Mieders

Neustift-Village

Fulpmes

Airport
Zurich

Munich

ARRIVAL
THE STUBAI GLACIER IS VERY 
CONVENIENTLY LOCATED.
++ CAR The Stubaital is about a 20 minute drive from 

the Olympic city of Innsbruck along the A 13 Brenner 
autobahn (Europa bridge). Take the exit for Schönberg, 
the first village in the Stubaital, then continue on to 
Fulpmes and Neustift. From Neustift, it takes about 
20 minutes to get to the bottom station of the Stubai 
Glacier.

 
++ PUBLIC TRANSPORT From Innsbruck‘s main railway 

station: Take the scheduled bus straight to Neustift/
Mutterberg (Stubaital service).

 With your ski pass, use of the ski bus between 
Schönberg and Mutterberg is free during the entire 
skiing season.

STUBAIER GLETSCHER
Mutterberg 2 · 6167 Neustift · Austria
Tel. 0043 5226 8141 · Fax 0043 5226 8141 150
Snow tel. 0043 5226 8141 400
info@stubaier-gletscher.com
stubaier-gletscher.com Ph
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