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Why Muohta – Why snow?
Snow is in Sámi knowledge, in Sámi practice and in the Sámi language. It is found as a theme in Sámi
art, Sámi poetry, Sámi literature, and in the yoik. Many Sámi poets have chosen issues related to snow
and nature in their writing. As an example, here is a poem1 by the leading Sámi multimedia artist, NilsAslak Valkeapää:
this is my life
winds and smoky snow
sunshine and drizzle
the sound of bells and dogs
barking the blue
throat singing in the tundra
as wide as a sea
Snow is a fascinating phenomenon, with snow crystals sparkling like diamonds. Snow can also be the
difference between life and death. Snow crystals and snow types have incredible diversity. Snow
therefore provides either harmony and balance or a struggle for existence, especially for those who
have land-based industry, such as reindeer husbandry.
All life in the snow world is influenced by the changes winter brings. Snow on the ground, snow cover,
amount of snow, thickness of snow cover and snow consistency, difference in snow layers in different
areas, at different times of the year and under different weather conditions determine the possibilities
for the reindeer to dig through the snow in order to get to their food. For the indigenous reindeer
herders of the Arctic, the understanding of changes in snow and ice has always been important for their
survival. Snow has always been the prerequisite for their nomadic lifestyle and herding.
And now a leading Norwegian composer has chosen snow as the theme for a work of music, for which
I am proud and delighted. In Asheim's work Muohta he connects his musical language with the secret
language of snow2. The 18 selected Sámi snow concepts represent Asheim’s experience of snow,
connected to both pleasures and challenges, about the snow itself, about driving conditions and animal
tracks in the snow. From reindeer herders’ perspective, snow is a prerequisite for their nomadic lifestyle
and herding. For reindeer herders snow conditions affect herding, mobility, tracking, water supply,
insulation and visibility.
Living in a world of snow – living in the Arctic
In the cold regions of the earth, snow cover dominates the natural environment 8-9 months of the year.
Throughout the year, temperatures can vary from +25℃ to -65℃, with weather and climate conditions
continuously changing. Long before the development of modern science, indigenous peoples have
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developed their ways of knowing how to survive in cold areas.3 Reindeer herders and their reindeer live
in this world of snow, in extreme environments with interchangeable climatic conditions across wide
areas of the north, and have lived here since time immemorial.4
Reindeer husbandry is an Arctic industry of ancient origin, which represents a model for sustainable
utilization of the High North, based on accumulated knowledge through generations that has been
developed to adapt to the climatic conditions of the circumpolar north. This knowledge is embedded in
the languages of reindeer herders. Languages are thus important gateways to knowledges, and the
knowledge is reflected by concepts in practice.
Reindeer husbandry is practiced today in Norway, Sweden, Finland, Russia, Mongolia, China, Alaska,
Canada and Greenland, and involves close to 100 000 people and around 2.5 million semi-domesticated
reindeer which graze approximately 4 million square kilometers of pastures in Eurasia. Sámi reindeer
herding is practiced in Norway, Sweden, Finland and Russia, and it represents roughly one third of the
world’s reindeer herding and its traditional practices. As consequence of linguistic contact with national
languages, many groups speak not only their own native language, but also at least one more language
easily, making them bi-, tri- or multilingual.
From Sámi reindeer herders’ perspective, there are five key factors and that characterize snow cover
and snow type representing different dimensions in their snow vocabulary: 1) access to water, food,
and space, 2) physical activity, shelter, and rest, 3) mobility for reindeer and herders, 4) visibility of tracks
in the snow, and 5) visibility of animals and environment. Winter grazing areas are determined by the
time of the year and snow conditions. For this, reindeer herders need many unique words for snow, to
communicate grazing conditions for reindeer, for example. The rich snow terminology also mirrors Sámi
reindeer herders’ knowledge of snow and how grazing conditions in winter are part of their traditional
knowledge8. This is a systematic way of thinking and knowing and contains a knowledge system of snow
that is elaborated and applied to phenomena across biological, physical, cultural, and linguistic systems9.
From a practical and economical point of view, snow is very important for reindeer herding because it
influences physical, biological, social and economic processes.
Reindeer herders’ knowledge of snow
The Sámi reindeer herders in Guovdageaidnu use at least 318 snow concepts or words in their daily
work with reindeer with regard to reindeer herding and snow conditions. Some words are based on the
physical characteristics of snow and can therefore be compared with international snow classification.
However, the number of snow words will probably be higher than 500 when including Sámi snow words
in the whole of Sápmi.

Most of the snow concepts are represented by a unique term in Sámi language with a definition.
Communication about the content of a specialist subject such as snow requires speakers to be familiar
with the relevant concepts, and to this end both terms and terminology are necessary. Moreover, the
communication in a specialist field is more demanding than communication in general language. In
connection with herding, internal communication with regard to the herding itself, is of great
importance. This communication is effective with regard to the fact that reindeer herders have skills
and knowledge that enable communication partners to exchange messages successfully. For example,
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you need 22 words in English to explain the single word ‘skáva’. Skáva is ice crust caused by sun melting
the surface of the snowpack during the day, followed by it quickly freezing later in the evening5. This
shows how reindeer herders reduce the number of unnecessary resources to produce a given output
and increase the efficiency of their communication and work.
These words are not new words, but words that have been in the Sámi language and knowledge for a
long time. Reindeer herders for generations have accumulated this huge vocabulary belonging to a
conceptual and knowledge system. This describes how humans understand the natural environment
based on their local experience and their interactions with nature in terms of its relevance to their daily
lives.
Many of the Sámi snow and ice words are Pre-Sámi words, like geardni, seaŋáš. Dating of ancient Sámi
is set to approx. 500-800 AD and thus the word can be approx. 2000 years old, and be from the Late
Iron Age, which lasted from 550 AD. Using etymological analysis, one can find out the background and
age of the snow concepts. An example is the word ‘borga’, which means "snow weather when there is
wind". In terms of geographical distribution and distribution, in addition to all the Sámi languages, the
word is also found in other Permic languages such as Komi, in the Ugric languages Khanty and Mansi
and in the Samoyedic languages Nenets. This shows that many snow words are used far above the high
north.

Map: International Centre for Reindeer Husbandry (ICR).

Reindeer herders observe and manage snow from two perspectives using multiple ways of knowing;
based on snow physics and the ecology of herds in the winter grazing area. The content of the snow
concepts reindeer herders use reveals a multi-disciplinary and holistic understanding of snow related to
the ecology of the herd and of the herd’s pasturelands.6 Reindeer herders share a specific knowledge
about all kinds of natural phenomena, including snow and the winter environment. This knowledge fits
Eira, I. M. G. (2012).
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into definitions in traditional knowledge (TK) and indigenous knowledge (IK). TK is “a cumulative body
of knowledge, practice and belief, evolving by adaptive processes and handed down through
generations by cultural transmission”.7
In reindeer herders’ knowledge of snow, there are understandings of both the physical properties of
snow and the physical processes of snow directly linked to “The International Classification for Seasonal
Snow on the Ground” 8. This classification describes the fundamental characteristics of snow on the
ground, like snow microstructure, features of snow, the grain shape or snow crystal classification with
symbols used and principal terms used presented as a multilingual list of terms. The classification also
contains basic guidelines for snow and snowpack observations. The classification represents in other
words a common language for snow science.
One of the results of my research shows that the characteristics of the Sámi snow words turn out to be
similar to the international classification of snow on the ground, while others have elements related to
the different reading strategies. The concepts have multidimensional contents and are complex
categories containing and including many factors simultaneously. Thus, reindeer herders describe snow
conditions related to weather, snow metamorphism, snow quality, snow density, snow stratigraphy and
the impact of different snow types on reindeer and humans connected to time and space. This snow
vocabulary represents a distinctly different view of snow compared to the purely physically based
international snow classifications.
Asheim’s music language of snow vs. reindeer herders’ language of snow
It all starts with muohtačalbmi, a snow crystal, whose structure refers to the different morphologies of
snow crystals formed from condensing water vapor in the atmosphere. Immediately or soon after the
snow or the crystals fall from the sky and to the ground, they begin to change. Snow is a material in
constant evolution and has a complex microstructure, which constantly changes. When the ground
surface constantly receives new snow under different and changing weather conditions, the resulting
snow cover will consist of different layers. The binding forces between these layers and between the
lowest layer and the ground surface can all be of a different character and different strength.

In this part of the text I want to consider the snow words in relation to the various categories to
illuminate the differences in perspective between Asheim and reindeer herders. Asheim has selected
Sámi snow words for his musical work based on snow categories other than those of reindeer herding.
His categories relate to how a place is defined by its snow, tracks of animals or people, snow structure,
how the snow falls or what it feels like, and how the snow affects mobility. From a reindeer herder’s
perspective other words are more frequently used and are more important.
Ulahat (19) tells us about a place, a place where it is difficult to see tracks, because new snow has
covered old tracks. The meaning of rádnu (6) is about tracks on the snow made by a hare. Njeađggadat
(18) is about a place where dense snow makes it difficult to see tracks. The most frequently used word
by reindeer herders in terms of tracking is áinnádat (3). Áinnádat is precipitation in the form of snow
7
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covering traces. This is new snow, un-metamorphosed snow. This is about new snow that has covered
the old tracks, and this makes it possible again to distinguish new tracks from old ones.
Čiehpa (11) describes how snow accumulation can contribute to insulation and shelter for animals.
He has also chosen snow words that have to do with traveling conditions. Sabádat (16) is derived from
the word sabet (in Norwegian ski). When Sámi people are talking about sabádat, then it is about bad
skiing conditions on snow in cold weather, especially after vahca (new snow) at cold temperatures.
Doavdnji (9) is also about ski snow conditions. Sievlla (17) is very wet snow, which occurs when the
weather has been mild, and the snow has begun to thaw completely through the snowpack, normally
in late winter/spring. The snow is at zero degrees and snow crystals lose their bridges and links. This is
Melted form, Class MF. The snow is wet and without bearing structure that makes it is hard to walk on
because a person or animal will sink completely through the snow to the ground.
Muovllahat (5) is about snow depth. This deep snow reaches up to the waistline when standing. This
means the snow depth can be over 1 meter depending on how tall the person is that is measuring.
Časttas are small, dense skálvi (snowdrifts), like tussocks or waves made by snow. This is a process of
transporting snow particles due to strong winds forming a type of snow that has rounded snow grains.
This occurs on tundra’s and on lakes, for example. Časttas makes for bad travelling condition, if you are
riding a snow scooter, for example, it will jump a lot.
Three of the words he has chosen, have to do with precipitation, that is snow falling from clouds in the
form of ice crystals or great numbers of snowflakes. Čáđgit (2) is precipitation of very wet snow,
goahpálat (7) is new wet snow that sticks immediately to things, and muohtaruivi (13) is drifting snow.
The snow words that are highly significant for reindeer herders are words containing factors that affect
reindeer survival and sustainability, the well-being of reindeer and human working conditions. The
reindeer herding strategy during the winter is to provide for the herd to find food with lowest possible
energy cost for digging and moving, and at the same time maintaining control over the reindeer herd.
The basic word in this regard is guohtun, describing grazing conditions and access to food – how easy
or difficult it is for the reindeer to gain access to food by digging through the snow. So the core basis for
understanding different snow conditions is the concept of guohtun: the nature of the snowpack, its
different layers with unique characteristics in terms of density based on diverse snow crystals, the
amount of drifting, and the temperature in the snowpack, all of which is influenced by snow
metamorphism or the change of snow crystals over time. Most fundamentally, guohtun is about the
reindeer´s access to food through the snow pack3.
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A Senior Reindeer Herder expert Isak Mathis O. Eira explains how he checks snow conditions and the
possibility for the reindeer to get to lichen. ”We usually check the snow with a stick, if it goes easily
through [the snow] it is usually good. Simultaneously he characterizes snow cover, temperature,
moisture, wind, behavior of the herd, and condition of the animals using both traditional holistic
knowledge and herders’ physical knowledge of snow that plays a key role in the management of the
herd.
The snow words seaŋáš (10), skárta (12) and gaskageardni (14) have an impact on whether the snow
conditions mean good or bad grazing conditions for reindeer, thereby relating to the survival of the
reindeer.
Some of the snow and ice types have a huge negative impact on grazing conditions for reindeer. These
are skárta and gaskageardni, ice layers at the bottom or in the middle of the snowpack that are the
result of a melt-freeze cycle. Skárta (12) is ice layer on soil. This is bottom ice, classified in ICSSG10 as
basal ice layer. This occurs when it rains on a cold snow surface and then freezes and forms a layer of
ice, or when the first snow partially melts and the water freezes and turns to ice on the ground and in
the vegetation. This ice type has a bad effect on guohtun throughout the winter because the lichen is
frozen solid.
Gaskageardni is an ice layer in the middle of the snow pack, classified in ICSSG as ice formations. It
occurs when it rains on a cold snow surface that freezes to a layer of ice. If this layer is porous and not
polished ice, it can also be classified as melt-freeze crusts caused by rain and solar radiation. During the
season, there may be several ice layers within the snowpack. If these ice layers are very dense, this will
limit the reindeers’ ability to dig through the ice to access their forage and therefore it causes bad
grazing conditions.
The International classification for seasonal snow on the ground (Fierz, C. R. L. A., Armstrong, R. L., Durand, Y., Etchevers, P.,
Greene, E., McClung, D. M., ... & Sokratov, S. A. (2009). The International Classification for Seasonal Snow on the Ground.
UNESCO/IHP.
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Veađahat is connected to a place or location where there is almost no snow, where wind has blown
away all the snow so that the area is almost bare. Locations where veađahat occurs are in higher areas,
hillsides and mountains. This type of snow contributes to good guohtun conditions.
Seaŋáš (10) is in my opinion the most beautiful
snow crystal of all. This snow type, in ICSSG
called Depth Hoar Crystals, contains largegrained, faceted, cup-shaped crystals that
resemble sugar granules. These crystals occur
by grain-to-grain vapour diffusion driven by
large temperature gradient, i.e., excess
vapour density is well above critical value for
kinetic growth.
From reindeer herders’ perspective, when the
snowpack contains seaŋáš (10), this
represents very good grazing conditions.
Seaŋáš is granulated, loose snow, close to the
ground, which reindeer easily can dig through
Photo: Inger Marie G Eira, March 2009
to access food, and which can be used as a
water source because it melts very rapidly. In
sámi language, the concept Seakŋun is about the process that causes seaŋáš to take place in the bottom
of the snowpack. In the winter, when the temperature has been low for a while, the process of
formation of seaŋáš begins. Cold weather is a prerequisite and promotes this process because the
process requires cold air temperatures, a temperature gradient of more than 1 degree/10 cm snow. In
spring, the wind can change hard snow to seaŋáš. As long as the air temperature is cold, and the snow
temperature gradient is very large, this will result in larger crystals than the originally precipitated
crystals. Lack of this snow type will reduce the possibilities for adaptation on snow-covered ground, and
the understanding of seaŋáš is therefore a key to the economy of reindeer herding.
Climate change, the biggest challenge for reindeer herding
Climate change is not only the biggest political challenge in the world, but it is also a great threat to the
future of reindeer husbandry. The reindeer husbandry industry is a land-based industry that will be
directly affected by future climate change, not only with regard to the model for how reindeer
husbandry is managed today, but with regard to the survival of the Sami language and culture in the
future.

Normally in Guovdageaidnu there are 228 days annually with snow on the ground in the reindeer
pastures and relatively stable winter climate. The coldest absolute air temperature measured in
Guovdageaidnu was -57oC (not officially recorded) in January 1999. The reindeer herding pastures are
probably the areas where warming is going to be most significant for the next 30-50 years. What if the
future winter temperatures in Guovdageaidnu increase by as much as 7 to 8oC over the next 100 years
in the Sámi reindeer herders’ pasturelands and the snow season perhaps becomes 1–3 months
shorter11? This will for example affect the reindeer herders’ technical language because many of the
different snow words will disappear when snow conditions change. Thus, climate change affects the
Sámi language negatively by decreasing the number of Sámi snow words and by reducing the diversity
of the knowledge system.
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Reindeer herders have experienced that their own traditional knowledge of reindeer husbandry does
not have as great priority with Norwegian authorities as scientific knowledge systems, although reindeer
herders’ knowledge embedded in the language has contributed to the sustainability of Sami reindeer
husbandry for thousands of years. Thus, reindeer husbandry is managed, not on the basis of the
reindeer herders’ knowledge and language, but on non-indigenous peoples' understanding of Sámi
reindeer husbandry. Despite this, reindeer herders’ Sámi worldview, knowledge and language continues
to influence the herders’ understanding of the relationship between humans, reindeer, nature and snow
cover. This makes us aware that it is the reindeer herders’ own “herding science and snow science” that
contains knowledge about snow properties, how snow is formed, types of snow, snow and weather,
snow and climate, snow ecology, snow and plants, snow and animal survival and sustainability, snow
and humans. The use of this knowledge can provide and increase deeper understanding of both the
snowpack and the processes that produce and change it and of the structure and distributions of
reindeer populations. This knowledge should become a natural part of the Norwegian government
system.
Thus, in a world of snow, especially in arctic areas where the Sámi people live, Nils Henrik Asheim’s
music will be of great importance not only for the Sámi community, but because it highlights and
elevates the reindeer herders’ knowledge and language of snow to another domain. When we listen to
this music with its “speech” containing actual sounds and words, we can perceive the language of silent
snow.
Our life
is like a ski track
over the white tundra
The wind wipes it out
before the dawn of day
Poem of Paulus Utsi, translated to English: IMGE
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