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Abstract
In our paper we tried to share more than 30 years of experience with climbing on winter and summer high 
mountains, focused on safe and efficient move on snow, firn and ice, just like it is applied at our winter high 
mountain tourism and winter climbing courses at Faculty of Education, UJEP in Ústí nad Labem. Due to 
significant changes in material and methodology area in the last twenty years, we consider it appropriate to 
deal with this issue. In the conclusion of our paper we recommend optimal equipment for students like we 
practice on our courses. We also noted what is it our students learn on the courses, the extension of gained 
abilities and experience and what are the resulting competences.
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Souhrn
V našem příspěvku jsme se pokusili podělit se o více než 30 let zkušeností s lezením v zimních i letních veleho-
rách, se zaměřením na bezpečný a účelný pohybu na sněhu, firnu a ledu, tak jak je aplikujeme při kurzovní 
výuce vysokohorské turistiky zimní a horolezectví zimní na Pedagogické fakultě UJEP v Ústí nad Labem. 
Vzhledem k výrazným změnám v materiální a metodické oblasti v posledních dvaceti letech považujeme za 
vhodné zabývat se výše uvedeným tématem. Na závěr našeho článku jsme doporučili optimální vybavení pro 
studenty, tak jak je máme vyzkoušené v naší praxi. Dále jsme uvedli, co se na kurzech učí, v jakém rozsahu 
získávají studenti potřebné dovednosti a zkušenosti a jaké jsou výsledné kompetence.
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Introduction
In our article we were interested in basics of safe 
and useful motion in the snow, firn and ice in the 
way how we apply in course of winter alpine hiking. 
This course was taken as elective subject at Faculty 
of Education at University Jana Evangelisty Purky-
ně in Ústí nad Labem from 1984 to 2005. Since 2005 
it has been taken as compulsory – elective and com-
pulsory subject. We tried to share our experiences 
from 30 years of practice in (f.e.) Vysoké Tatry and 
Alps. In our report, at first we took a brief look at 
the development of basic equipment, with a focus 
on contemporary possibilities. After that we focu-

sed on methodology training of safe movement on 
snow and ice. We did not pay attention to the is-
sue of avalanche prevention, which certainly has an 
important place in safe movement in winter moun-
tains and other important safety aspects, because of 
the reasons of limited scope in the article. Briefly 
speaking, we introduced what students could ex-
pect about course and which skills and experiences 
could be acquired by students.

Methods
As the main method we used the direct historical 
method, content analysis and critical analysis of 

primary and secondary sources. Historical direct 
method is the predominant process of responding 
to the question „how did this happen?“ This is a 
description of historical facts in accordance with 
the timeline, based on knowledge that is based on 
the study and evaluation of sources, such as docu-
ments, newspaper, etc. (Hroch,1985).
 Content analysis can be characterized as a „docu-
ment analysis in order to understand and interpret 
the document“. The basic principle is in finding spe-
cific phenomena related to a specific topic (Reichl, 
2009).
Document means all materials in written, oral, 
electronic or other form of recording. During sor-
ting, judging and choosing of retrieved documents 
we discovered that the main role evokes also sub-
jectivity of the researcher, who processes the docu-
ments, but no longer in the information contained 
in these documents (Hendl, 1999).
The critical analysis of the sources we understand 
as assessment of information about certain pheno-
mena, facts in historical context. We try to identi-
fy possible distortions arising from contemporary 
prejudices, sympathies or antipathies of the author 
of the phenomenon, or persons or distortion arising 
from contemporary political pressure of the sources 
(Štumbauer, 1990).
The primary sources can be considered chronicles, 
notes, notebooks, personal correspondence. Secon-
dary sources, which are distant from the original 
sources, are such as newspaper reports, written re-
ports prepared on the basis of primary sources, an-
nuals and many other printed sources (Štumbauer, 
1990). In our work we used primary and secondary 
written sources. All resources, which were thus ob-
tained, were gradually supplemented by additional 
information. A substantial part of our work is based 
on personal experience of more than thirty years of 
work in that region.

Short development of basic equipment
The climbing of Swiss naturalist Horace Benedict 
de Saussure and Jean J. Balmatem on Mont Blanc 
(4810 m) in 1787 was a historical event in the de-
velopment of mountaineering. This climbing gene-
rated considerable attention and attraction of more 
people in hiking and climbing in the Alps. The 
climbing of clients with mountain guides on easily 
accessible glaciers were already a popular activity at 
the turn of the 18th and 19th century (Dieška a Širl,  
1989). For safe movement on a glacier, the members 
of the group were binding to the rope and they wore 
hobnailed boots and they used poles, picture  1.

Original work tools (ax, hoe, hooks, etc.) (Pic. 2.) 
were gradually modified, for facilitation of climbing, 
to the form of the current tourist ax, as other tools, 
climbers used hobnailed boots with studs, so-called 
trikuny (Image 3). This shoe was insufficient for mo-
vement in the steep icy terrain; the process required 
a long and tedious cutting toehold in the ice with an 
ax, later with ice- ax. The use of crampons, from the 
beginning without front points, significantly facilita-
tes a movement and increased safety (Procházka et 
al., 1990, Schubert, 1997, Bulička, 2012).

Picture 1 The origins of the climbing in the Alps turn of the 18th 
and 19th century 
(Louka, archive)

Picture 2 The first ice axes adapted from the work tools 
(Louka, archive)

Picture 3 Trikuny - especially hobnailed boots into the ice 
(Louka, archive)
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American Yvon Chouinard and Scottish Hammisch 
MacInnes fundamentally modernized weaponry in 
the 70th 20th century. Shortening handle of glaci-
al weapon in half, changed the shape of spikes ice- 
axes on so-called the inverse, creation of crampons 
with front spikes and screw clamps (tubes) signi-
ficantly increased the efficiency and safety of mo-
vement on snow and ice. Original straight ice axes 
(Pic. 4.) were exceeded by the improved shape of 
sport ice axes (Pic. 5.) (Hill a Johnston, 2003; Růžič-
ka a Šilhán, 1998).

Tourist ice axes and crampons (Pic. 4) can be used 
in the course of winter alpine hiking and course of 
basics of rock climbing in slope of 60 °. Another 
advantage is the low weight, versatility and econo-
mic accessibility.

Basic Skills on snow and ice
-setting crampons and ice ax loops
We set the loop of the ice ax so that its length does not 
limit the swing motion while we hold the ice ax han-
dle and at the same time we would be sure that the 
loop wouldn’t fall down from hand. We use the ice ax 
whenever a potential risk of slipping and falling can 

occur, because only ax allows us to safe braking and 
stopping a fall. Improvised devices such as wands, 
stone, stick, etc. can never guarantee us such an effi-
ciency and certainty as ice –ax (Schubert, 2010). 
Tourist crampons (Pic. 4) are adjustable without 
using any tools, it is only important that front side 
and back side of crampons should be tighten and 
fit to boot. Other important advantages of this type 
crampons are anti – snow plastic pads, which sig-
nificantly contribute to safe walking or climbing, 
because they limit bonding of snow and creating a 
„bakule“, which can cause loss of balance and sub-
sequent fall. The setting of the other type of cram-
pons is more difficult and we would have to use 
allen, spanner or screwdriver. The boot must fit per-
fectly to crampon and the front spikes were above 
the toe. The unexpected release of crampons from 
boots can have fatal consequences in the form of a 
fall (Procházka et al., 1990, Schubert, 1997).
- walk without crampons are used in a snowy slope 
in which slightly breaks leg, in slope of 20° - 25°. We 
climb and descend facing the slope. It is necessary 
to keep balance. We achieve that with an upright 
posture. We are digging a shoe vigorously in the 
snow. If snow consistent is low, we should poach 
it before we will transfer our weight. During the 
descent, the body is slightly tipped forward. It is 
necessary to avoid excessive bending, rigidity and 
long steps. Especially when we carry a heavier bag, 
we may lose balance and fall down. In the process 
you can use sticks to help to keep the balance and 
reduce a labour of your legs; the disadvantage is the 
option of braking after a slip.
- descent without crampons and controlled slip is 
used while we are descending the slopes with relati-
vely hard snow with a slope of 20 ° to 35 °. We des-
cend so that we spike the heels in the snow, ankles 
and knees slightly bent; the projection of the center 
of gravity intersects the surface feet, torso slightly 
bent. We alternately put down the feet parallel to 
the slope in order to slip. We keep the balance of 
alternating moving the center of gravity forward 
and backward and we check the sliding speed by 
changing the angle of the ankle. There we can also 
use dynamic methods like skiing or skating - jumps, 
turns, braking. Sticks needn’t be used only for chec-
king balance, but also for braking a slip.
- stop using the ice-ax after slipping, we perform it 
so that we brake the fall of rapid flipping over our 
abdomen to a stable position, the arms are bent 
under the body below the shoulders, we hold the 
ice-ax in one hand behind its head, the other hand 
on the handle and we press smoothly the pick of 

Picture 4 Tourist ice axes and tourist crampons 
(http://www.hudy.cz/cepiny-macky)

Picture 5 Modern climbing ice axes and crampons 
(http://www.hudy.cz/cepiny-macky)

Picture 6 Ice screws (www.hudy.cz/skoby)

the ice-ax into the snow and that way is the bra-
ke applied. The legs are slightly apart and foreparts 
help to brake. We never put down feet on the snow 
when we wear the crampons!!
- move with crampons, in first time we train that on 
flat place and easy uphill, it is important to keep tip-
toes out not to stumble over. Gradually increase the 
intensity of the field and attach fall arrest and declen-
sion in appropriate field. The recommended slope is 
up to 40 °, snow, soft firn, preferably in the range of 
an opposite slope or on a flat place without the rocks 
and stones. When we walk in crampons, we use the 
Eckstein technique, which is based on a simple prin-
ciple; all spikes of crampons are trying to stick in the 
snow. We move through the switchbacks, slant slope, 
which saves our calf muscles (Procházka, 1990). An 
ice ax is used as a stick, a handle is spiked consistently 
in the vertical direction and we try to anchor it in 
different kinds of snow (Pic. 7). When we tranvers, 
we hold the ice-ax nearly to the slope.

When the slope is increasing, we climb directly 
after the fall line, we face to the slope, boots with 
crampons are actively buried into the slope and the 
ice-ax is head-held, pick of ice- ax forward and we 
jab it to the snow, so that we rely on it and hold it 
slightly below the shoulder, the other arm rests on 
the slope to keep a balance (Pic. 8).

- stop with using the ice-ax after slipping - we brake 
the fall with taking proper posture  of body (tur-
ning on your belly, feet are in the driving direction) 
and with correct holding of ice-ax. We hold the ice-
-ax head with one hand and the ice-ax handle with 
other hand. We push continuously the pick of ice-ax 
into the snow and thereby we activate the brake. If 
we wear the crampons, we bend and lift the leg to 
avoid uncontrollable body rotation (Pic. 9). If we go 
straight up the fall line and we are coupled into a 
rope team, we do better when we hold the ice-ax in 
the hand, on whose side leads a rope. We shouldn’t 
hesitate when we fall down and immediately turn 
on our belly (Bulička, 2010).

The most common mistakes:
Incorrect posture- rotation of the body, the risk of 
leg injury 
Incorrect holding of the ice-ax - high possession of 
the body does not allow sufficient pressure to pick 
of the ice- ax, after it is followed by ineffective bra-
king or dropping the ice-ax, etc.
We train quick twisting to the abdomen immedia-
tely after the fall; we pay attention to the correct 
orientation, then we practice the correct position 
of the ice-ax, which is cross in front of the body, 
and braking. We care about continuous pressure 
of the pick of the ice-ax under the body; we give 
face away to avoid any injury. All this work must 
be fully automated and repeatedly practiced every 
day. The question, what is better to braking, pick or 
adze, was solved by Pit Schubert and Jost Gudelius 
in 2008. They repeatedly made experiments and the 
adze won. Regardless of the quality of snow, firn or 
ice is the most effective to use the pick of the ice-ax, 
with fast turn to belly and keep the ice-ax under the 
body below the shoulders (Schubert, 2010).
- training of frontal ice climbing technique - we 
consider it as a superstructure of mentioned skills. 
We rehearse climbing with top rope; we use cram-
pons and special ice-axes, which greatly facilitate 
the practice of climbing. The body occupies a posi-
tion of Y or X, depending on the terrain, important 
thing is a balanced body position (Pic. 10).

Picture 7 Classic Eckstein technique (http://www.petzl.com/en/
outdoor/activities-techniques/ice-climbing)

Picture 8 Technique of direct climb (http://www.petzl.com/en/
outdoor/activities-techniques/ice-climbing)

Picture 9 Braking with the ice-ax after slip (http://www.petzl.
com/en/outdoor/activities-techniques /ice-climbing)
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The most common mistakes:
Convulsive and too strong jamming of the ice-ax 
causes rapid growth of tideness and the possibility of 

falling. Climber‘s weight rests on the picks of crampons, 
human pelvis is stuck with the ice wall, ice- axes serves 
only to keep balance, the main work is done by the legs.

Picture 10  Frontal technique (http://www.petzl.com/en/outdoor/activities-techniques/ice-climbing)

We should pay attention to safety, discipline and 
superintendence of students. We use top rope 
during basic ice-climbing course. Unconditional 
thing is the use of helmets for all participants, in-
cluding the teacher. The lessons increase demands 
on teacher attention, s/he should still be focused 
on activities of students and prepared to deal with 
unexpected events. It is not necessary to be in 
mountains for this course, it is possible to use froze 
waterfalls. There are many waterfalls nearby Ústí 
nad Labem. The most known is the waterfall on 
Vaňov stream. But also places around brook Ka-
menice in Děčín. In Jizerské hory is a range of high 
quality terrains in Oldřichov. This is not a classic 
waterfall, but rocks which are covered by ice after 
a thaw and frozen one more time. So situation is 
different year by the year. Top-quality terrains are 
in Krkonoše, especially in the Elbe mine, but there 
is a problem with the protection of nature, ices are 
not freely available, climbing is possible only af-
ter the negotiation of the management of NP. The 

closest top-quality ices are in Slovenský ráj, in the 
Tatra Mountains or in Austria.

Conclusion
At the end of the article we would like to present 
some recommendations for the material equipment.  
We mainly use materials from Rock Empire in our 
courses. This Czech company has managed in the 
last 3 years to compete with established brands in 
the market, meets the EU standards and in addition 
the material can be bought for very reasonable pri-
ces. So we currently recommend, for basic training, 
this following material: 
Tourist ice-ax „Chackan“ price 1290, - CZK, 400 g, 
length 55, 60, 65 cm, (Rockempire)
Tourist crampons „Machki“ prize 1690, - CZK, 920 
grams, size 36-48 EU (Rockempire)
Helmet „Galeos“ price 1090 - CZK, 409 grams, one 
size, (Rockempire)
Climbing harness „Lightning“ price: 890 CZK, 350 
grams, (Rockempire)

Chest harness „EGHT vario“ price: 460, - CZK, 240 
grams, (Rockempire)
Climbing rope „Joker“ price 3190, - CZK, diameter 
9.1 mm, single, half and twin, 50m (ref. Beal)
Ice screws „Expess Ice Screw“ price 1350, - CZK / 
pc, (Name: Black Diamond)
In the footwear we can recommend universal 
leather shoes, such as „Alaska“ from Hawang, but 
also can be used touring boots or snowboarding 
boots, because (dtto) crampons can be set for all 
types of boots. The instructors, who lead training, 
usually borrow to students the better sports equip-
ment, especially ice-axes, for climbing in ice slopes 
over 60°. This procedure is sufficient to get an idea 
of the difference in the technique of climbing and 

the difference of used material. The skills acquired 
during basic training, students reward for climbing 
to a relatively easily accessible peaks, such as Kozí 
štít, Jahňací štít and another in the valley of Zele-
né Pleso in the High Tatra Mountains. Sometimes 
we can travel with a small group of students like we 
did, not long time ago, to Mc. Blanc in 2012.
We are 7 days on this course. The acquired skills 
and knowledge from this course give to students the 
competencies for summer and winter alpine hiking 
(non-glacial). This course is tied for other courses 
such as course of winter outdoors activities (basics 
of alpine skiing and avalanche prevention), course 
of winter rock climbing and course of summer rock 
climbing.
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