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Preface 


Through the ten year project “Protection of Rock Art” - The Rock Art Project – 


systematic research has been carried out on the causes for the decomposition of rock art, 
 and the manner in which these causal factors influence one another. The project has 
 developed methods for limiting and delaying decomposition, and for the documentation, 
 management and presentation of rock art.  


The development of knowledge in the project has been interdisciplinary in nature and 
 undertaken by the five regional museums, the Norwegian Institute for Cultural Heritage 
 Research (NIKU) and through the contributions of individual persons.  


In order to insure the best possible communication and coordination of activities during 
 the project, the Norwegian Working Group for Rock Art Conservation – The 


Conservation Group – was established towards the end of the project period. 


Shortly after its creation, The Conservation Group was assigned the task of summarizing 
 the results of the project in a “Manual for the Protection of Rock Art”.  


The manual presents the results of the project in a guide that will surely be useful in the 
 continued work with protecting this important part of our cultural heritage.  


The guide is written by conservator Terje Norsted, Norwegian Institute for Cultural 
 Heritage Research (NIKU); conservator Bitten Bakke, Museum of Archaeology, 


Stavanger (AmS); geologist Linda Sæbø, Bergen Museum, University of Bergen; botanist 
 Torbjørg Bjelland, University of Bergen and archaeologist Bjørn Hebba Helberg, Tromsø 
 University Museum, University of Tromsø. 


Individual contributions are also presented by conservator Kjartan Gran, Tromsø; 


conservator Roar Sæterhaug, Museum of Natural History and Archaeology, The 
 Norwegian University of Science and Technology (NTNU); conservator Kirsti Hauge 
 Riisøen, Bergen Museum, University of Bergen and botanist Sverre Bakkevig, Museum 
 of Archaeology, Stavanger (AmS). 


International cooperation, particularly through the INTERREG projects Rock Carving in 
 the Borderlands (Helleristninger i grensebygd) (1996-2000) and RANE – Rock Art in 
 Northern Europe (2002-2005), has been an important source of knowledge and 
 development. The project is partially financed by The European Union, and this has 
 enhanced our ability to conduct experiments and exchange and disseminate knowledge. 


The text is edited by Torbjørg Bjelland and Bjørn Hebba Helberg. The text was translated 
 into English by Stephen Wickler, Tromsø University Museum. Photographs and 


illustrations are edited by Linda Sæbø.  



(4)The Directorate for Cultural Heritage (Riksantikvaren) would like to thank all of those 
 who contributed for their efforts and wishes all of you who make use of this guide the 
 best of luck with continued preservation and management efforts.  


Harald Ibenholt 
Riksantikvaren 
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1.  GENERAL INFORMATION ON THE PROTECTION  OF ROCK ART 


1.1 Rock Art as a Source of Knowledge 


Simply put, rock art is a collective term for images and figures from the past produced by 
 various techniques on boulders, bedrock surfaces and in caves. It represents the earliest 
 art form we are familiar with in Scandinavia and includes rock carvings as well as rock 
 and cave paintings. 


Archaeologists have described rock art within a number of interpretive 


frameworks. The religious-magical-functionalistic explanatory model has been dominant 
 since the 1930s. This model has interpreted rock carvings as a component of hunting 
 magic to maintain and enhance access to game and kills. The motivation for those 


producing the carvings was obviously much more than to provide information about what 
 was eaten and the tools used for hunting. Rock art presumably tells us about group 


affiliation, religious ideas and rituals, ideology and power. The images may also tell us 
 something about the world view of prehistoric populations, including cosmology, 
 mythology and beliefs about how the world was organized in relationships between 
 humans, animals, vegetation, water, mountains, ethanols and gods. From about 1980 until 
 2000, research has focused on structuralist and post-structuralist explanatory models. 


Within this framework, images are seen as signs and messengers in an information 
 system where the meaning of rock art emerges through relationships that the different 
 signs and images have to one another. In the past few years there has been an increased 
 focus on understanding rock art as an expression of mythology, cosmology and religion.  


There is therefore no set answer regarding the interpretation of rock art. Images 
 can be “read” over and over again in our own ideological world, and in the future one can 
 expect totally different interpretations and narratives than those we have at present.  


One of the most important functions we who work with rock art have is to 
 maintain the transference of knowledge and information from earlier periods to the 
 current generation. An important group in this respect is primary school children. The 
 interpretation and presentation of rock art localities and panels should therefore also be 
 directed towards use in primary schools. It is important to show that rock art has a place 
 in the dissemination of knowledge and information from earlier times to today’s children 
 and youth. Increasing the awareness of children will have a preventative influence in 
 terms of potential damage and destruction of rock art.  


1.1.1  Rock Carvings 


In Norway, we know of about 1100 rock art localities with at least 33,000 figures. Rock 
carvings in Scandinavia include two main types: hunter art (veideristninger) commonly 
associated with the hunter-gatherer economy from the Stone Age (Figure 1), and agrarian 
rock carvings (jordbruksristninger) made by Bronze Age farmers (Figure 2). In Norway, 
the Stone Age rock carvings are found primarily in Western Norway, Central Norway 



(8)and North Norway. Two locations in particular stand out in relation to this type of rock 
 carving; the localities in Alta municipality and Vingen in Bremanger municipality. 


Agrarian rock carvings are found for the most part from Trøndelag and southwards, but 
 they are also represented in locations such as Alta.  


Rock art motifs and their placement in the terrain can be summed up in one word; 


diversity. Stone Age rock carvings are dominated by naturalistic animal figures, hunting 
 scenes and abstract signs. Ships are possibly the best known theme of the many figure 
 types from the Bronze Age. Rock art is also found in many different natural settings such 
 as bedrock faces, caves, rock slabs and both large and small boulders.  


Figure 1. Stone Age rock carvings at Ausevik, Flora, Sogn og Fjordane. Photo: J. M. Gjerde. 


Figure 2. Bronze Age rock carvings at Hornnes, Skjeberg, Østfold. Photo: J. M. Gjerde. 


The majority of rock carvings appear to have been produced in a similar fashion. 


The grooves that form the actual image are pecked or hammered into the rock by one or 
more blows in the same place. A different type of rock carving technique is found only in 
Nordland county; ground rock carvings (Figure 3). As the name suggests, these images 



(9)are ground or polished rather than pecked into the rock surface. All of the ground rock 
 carvings are found on extremely hard rock types, such as gneiss and granite. The images 
 were most likely ground into the rock surface with an object made from another hard 
 rock or mineral. A third type of rock carving is cut or carved into the rock with the aid of 
 a sharp or pointed object. This technique is highly restricted. One example is found at 
 Hell in Stjørdal where a series of animal figures and a geometric pattern have been cut 
 into the rock. There are also other examples where a boring technique has been used in 
 the manufacture of rock carvings. It is difficult to date rock carvings directly, even with 
 today’s advanced scientific methods (see Chapter 1.1.4). 


Figure 3. Ground rock art. Jo Sarsaklubben, Lødingen, Nordland. Photo: B. H. Helberg. 


1.1.2  Rock Paintings 


Norwegian rock paintings, as well as those from Sweden and Finland, are generally 
 characterized by a few common traits. In addition to having a more or less close 
 association with lakes, fjords or rivers, they have the following characteristics: 


•  Rock paintings are often highly visible in the landscape. They distinguish 
 themselves in the terrain in one way or another. Some may have been positioned 
 strategically in relation to old transport routes. 


•  Rocks usually face south or southwest. Their orientation towards the sun may 
 have had an important role. 


•  Rocks can, as with caves, be interpreted as “portals”. The portal effect is 
 enhanced by overhangs, marked depressions, the position of cracks and small 


”caves”. The figures are often placed between cracks, crevices and holes on 
 relatively even surfaces of variable size. 


•  The surface of rocks are often totally or partially covered by a transparent, 
 siliciferous surface coating that is henceforth referred to as “silica skin”. 


Apart from two localities, all of the Norwegian rock paintings are clearly red. The 
red pigment is iron oxide. The colour varies from warm red to dark, bluish nuances. Iron 
oxide appears in nature (very often in bogs) in the form of the minerals hematite and 
magnetite. Hematite is the most common. In prehistoric times, the raw material used may 



(10)have been iron hydroxide in the form of yellow ochre (the mineral geothite) or brownish 
 ochre (limonite). The practice of warming up (roasting) yellow and brown ochre in a fire 
 in order to eliminate the water content and thereby obtain the desired red colour, is 


probably extremely ancient. This demands a temperature of about 500 °C.  It is likely that 
 the roasting method was known and used in Norway when the rock and cave paintings 
 were made.  


The pigment must initially be finely pulverized and cleaned. Finds from cultural 
 deposits and ethnographic sources indicate that it was most commonly mixed with water 
 and kneaded, dried and stored in lumps. Before it could be used for painting, the pigment 
 had to be pulverized again and mixed with a liquid. 


Some rock paintings are located on rock surfaces that are not effectively protected 
 from rain (Figure 4). It is noteworthy some of the paintings on these surfaces are so well 
 preserved considering the stress they had to endure until the silica skin was formed (see 
 Chapter 2.2.2). This can be explained if the liquid added to the pigment in preparation for 
 painting was an effective adhesive, possibly a fatty substance. Identification of such an 
 adhesive is extremely difficult because the paints on the rock surface have been 


mineralized over time such that they have become an integral part of the rock.    


Figure 4. Rock surface with rock paintings without a protective overhang. Hinna, Tingvoll, Møre og 
Romsdal. Photo: T. Nordsted 



(11)Provided the paintings are placed in a protected location, such as under an 


overhang (Figure 5), the pigments may just as well have been prepared using only water. 


Iron oxide is so strongly influenced by geomagnetism that this (and the surface texture) 
 will be sufficient to keep the pigment attached to the rock surface after the water has 
 evaporated.   


Figure 5. Panel with rock paintings protected by a massive overhang. Hinna, Tingvoll, Møre og 
 Romsdal. Photo: T. Norsted. 


The repertoire of painting motifs include anthropomorphic figures and animal 
 figures that for the most part appear to represent elk (moose), reindeer or other deer 
 species. There are also a few motifs that resemble plants or trees as well as a number of 
 more or less intricate geometric figures. Zigzag lines and other simple geometric patterns 
 are common. There has also been found ca. 3 to 20 cm long parallel and nearly vertical 
 lines that appear to have been painted with fingertips, apparently from the same hand. We 
 have recorded figures consisting of up to 12 such parallel lines.  


It can often be difficult to distinguish between painted figures and natural 


precipitates of iron oxide when both have approximately the same colour. Enlargement of 
 the figures is necessary to enable distinction. Natural precipitates cover the smallest 
 depressions in the texture of the rock surface, but the painted colour is restricted for the 
 most part to the “high points”. 


It has been observed that faint figures are more visible when there is high air 
 humidity, especially in the autumn, but also when they are covered by a thin layer of ice 
 in the winter. A relatively thick “skin” of amorphous silicate (see Chapter 2.2.2) clarifies 
 the paintings in the same way.  


1.1.3  Cave Paintings 


Nine deep caves with prehistoric paintings have been recorded in Norway1. The total 
 number is low in comparison to rock carving localities, but their occurrence is significant 
        


1 There are an additional three that have been classified as caves, but these are more accurately 
classified as rock shelters. These include the “cave” at Store Hjertøya outside Bodø, ”Resholet” in 
Indre Visten, Vevelstad, and ”Simon Kranehula” near Kabelvåg in Vågan.   



(12)in light of their scarcity. These painted caves are the only ones of their type in Northern 
 Europe. They are also erosion caves rather than solution caves2. This latter type is the 
 most common context for cave paintings in the rest of the world.  


The Norwegian cave paintings are spread over an area that can be divided into 
 three units based on distinctive geographical and geological features. The two 


southernmost caves are in an area of Ytre Namdalen dominated by the rock types 


serpentinite and greenstone. The central unit is located in Salten and along the Helgeland 
 coast where there are, respectively, one and two localities where the predominant rock 
 type is mica schist. The northwestern unit includes four caves in outer Lofoten where the 
 rocks are gneiss/granite.  


The caves vary significantly in size and form. They also form dissimilar systems 
 of passages and wide room formations that make each of them distinct. Lengths range 
 from 40 to nearly 200 metres, measuring from the drip line at the entrance. The entrances 
 also vary in shape and size, from enormous to quite narrow (Figure 6). 


Figure 6. The monumental entrance to Kollhellaren, Moskenes, Nordland. Note people at entrance 
 for size comparison. Photo: T. Norsted. 


       


2 Solution caves: Irregular caves formed in limestone. They are created by ground water flowing 
through fissure systems that dissolves the rock. 



(13)It is common for the figures to appear in groups/panels. A significant number are 
 often located in areas where there is a transition from light to darkness. Some are placed 
 either closer to the entrance or innermost in the cave. There are also examples of panels 
 located in areas than can fit a large group of people. Figures are also found in extremely 
 narrow sections with difficult access.  


The paintings are usually quite simple and a majority are anthropomorphic. Their 
 height varies from 12 to 90 cm. The majority are formed of straight lines and presented 
 frontally. Arms and legs are spread out and the head is approximately round in form. A 
 few figures have “antennae” on their heads and some are carrying objects. In addition to 
 the anthropomorphic figures, there some animal figures, geometric patterns and 


combinations of long and short lines. 


Clear drips on the floor in Solsemhula indicate that the paint was liquid when it 
 was applied. There is no evidence that an adhesive was used. Carbonite-rich water from 
 the interior of the rock may possibly have been added to the pigment. Only adhesives that 
 are mixed with water will adhere to humid cave walls3.  


A majority of the figures are painted directly on to the rock surface. The 
 remainder are placed entirely or partially upon white, cauliflower-like crusts of calcite 
 (Figure 7). It is compelling to suggest that the figures that consist of short, thin lines, 
 were painted with fingers. More common figures with longer, thicker lines have 
 obviously been applied with a brush. The brush strokes are clearly visible on a large, 
 cruciform figure in Solsemhula.  


Figure 7. Two out of a number of figures that are painted on a layer of calcite on the roof of 
 Brusteinarhula, Gildeskål, Nordland. Photo: T. Norsted. 


1.1.4  Dating 


       


3 Water that collects in caves is calcium-rich and has a certain binding ability. Analyses have 
 shown that the majority of figures in Spanish and French caves appears to be painted with 
 pigment that is only mixed with water. Since no remains of an organic binding agent have been 
 identified in Norwegian cave paintings, the same can be true in this country. Geomagnetism has 
 contributed to fastening the iron-bearing pigment to the cave walls. In two French caves 


(Labastide and Enlène), there has been found remains of an oil-like substance in the paint. 



(14)Knowing the age of rock art contributes to increasing the awareness of their value. 


Therefore the desire to obtain reliable dates has been an important challenge in the study 
 of rock art. Rock art can be dated by direct and indirect methods. Direct dating involves 
 dating the actual rock art, for example the organic constituent parts of a rock painting. 


Indirect dating is based on a contextual relationship such as the dating of cultural layer(s) 
 in close proximity to a rock art panel. Using this method, the activity associated the panel 
 is dated rather than the rock art itself.  


Stone Age rock art that consists mostly of ground and pecked motifs, has usually 
 been dated based on its elevation relative to present sea level. As a rule of thumb, it is 
 assumed that the higher the rock carvings lie above present day sea level, the older they 
 are. The ground rock art in Nordland appears to be the earliest and dates to the first part 
 of the Early Stone Age, while the pecked rock carvings generally date to the later part of 
 the Early Stone Age, Late Stone Age and Bronze Age. The use of prehistoric shorelines 
 as a dating method can only provide a maximum age for rock art. In principle, the rock 
 carvings could have been made at any time after the shoreline had emerged, and were not 
 necessarily pecked or ground into the rock when it was at the water’s edge. Shoreline 
 dating cannot be used to the same extent for agricultural rock carvings (the South 
 Scandinavian rock carvings). Other means must be employed to date this rock art. This 
 involves using a comparative technique that considers the similarities and differences 
 relative to known artefact types and decoration. Artefact types that can be placed within a 
 relatively reliable chronological framework (such as razors, lurs (horn-like wind 


instruments) and weapons from the Bronze Age) with rock art figures depicted on the 
 same type of objects. Indirect dating can also be considered when the following criteria 
 are present:  


•  Approximate dating of the motifs in relation to other motifs of the same type (or 
 in the same area) that have previously been dated. 


•  Assessment of the amount of surface coating in the pecked grooves relative to the 
 surrounding rock surface; “patina” is interpreted here as a surface coating that 
 forms through a gradual change in the surface colour (usually darkening) and 
 texture as a result of precipitation, oxidation and microbiological processes. 


•  Assessment of the degree of weathering in the pecked grooves relative to the 
 rock’s general resistance to weathering.  


•  Documentation of the degree of overlapping between the motifs; this gives an 
 indication of relative age if a closer inspection of patina/degree of weathering can 
 provide circumstantial evidence for a substantial age difference.   


1.2 History 


The fact that rock art is a particularly vulnerable and damage-prone cultural resource was 
already recognized by Scandinavian researchers in the 1900s. This recognition grew 
parallel with, and as a result of, the comprehensive and increasingly thorough 
documentation work that characterized the decades before and after the turn of the 
century. The first to document damage to rock art was Carl Georg Brunius who, in 1815, 
documented extensive weathering damage to rock art in the Tanum area. Both Gustaf 
Hallström and Johannes Bøe, who documented rock carvings at Vingen in 1913-17 and 



(15)the 1920s, respectively, commented that many figures were extensively damaged by 
 weathering. In a series of rock art monographs from the 1930s, it is pointed out that 
 previously documented panels were so overgrown that it was difficult to find them again, 
 and that figures were partially worn away. In addition, many carving panels were 


damaged or vandalized because the public had painted or incised their names or dates 
 into and around the figures.  


A measure of the degree of decomposition was obtained when Anders Hagen 
 undertook new investigations of the Ausevik carvings in Flora municipality and Sogn og 
 Fjordane at the start of the 1960s. The panels had been recorded by Johannes Bøe in the 
 1930s, and comparison of tracings and photographs from the first investigations 


confirmed that a number of figures had been extensively damaged or disappeared 
 completely over the course of thirty years.   


The first systematic documentation of the condition of Norwegian rock art was 
 initiated in the mid-1970s with funding from the Arts Council Norway (Norsk Kulturråd) 
 and Ministry of the Environment (Miljøverndepartementet). A national group led by 
 Kristen Michelsen from what was then the Bergen Historical Museum (Historisk museum 
 i Bergen)4 produced a report on damages to rock art and recommendations for protection 
 measures. The report concluded that the condition of rock art over the entire country was 
 critical, and that a series of measures had to be implemented in order to save the most 
 exposed panels. A committee appointed by the Directorate for Cultural Heritage in 1991 
 came to the same conclusion and emphasized that the need for protection of rock art was 
 urgent and a national responsibility in their concluding document Rock Art – a cultural 
 treasure in crisis. The poor state of preservation for rock art was confirmed through the 
 data presented in 1995 by the Directorate for Cultural Heritage in their plan of measures 
 for the  Preservation of rock art. Here it is confirmed that the more than 90% of the 
 country’s rock art localities were damaged to some degree. This led the Directorate for 
 Cultural Heritage, with financial support from the Ministry of the Environment, to place 
 rock art preservation on the archaeological agenda through the national project Protection 
 of Rock Art (The Rock Art Project 1996-2006). The Rock Art Project provides the 


starting point for the Norwegian Working Group for Rock Art Conservation (Norsk 
 faggruppe for bergkunstkonservering). Members are appointed by the Directorate for 
 Cultural Heritage and represent the regional museums and Norwegian Institute for 
 Cultural Heritage Research (NIKU). The group has an interdisciplinary competence (see 
 Chapter 10). 


       


4 From its founding in 1825 up until the creation of the University of Bergen in 1948, this institution 
was called Bergen’s Museum, and included both cultural history and natural history. From 1948 
onward, archaeology, ethnography and art history were brought together under the name 
Historical Museum. In 1995, the umbrella organization Bergen Museum came into being and 
includes both culture history and natural history departments.  



(16)Figure 8. A) Extensive weathering damage in the form of exfoliation has left only some parts of these 
 rock art figures intact. Vingen, Bremanger, Sogn og Fjordane. Photo: L. Sæbø.  


      


Figure 8. B) Rock art figures partially covered by lichens. Austre Åmøy, Rogaland. Photo: 


T.Bjelland. 


1.3 Management tasks and distribution of responsibility 



(17)The Cultural Heritage Act defines all traces of human activity in our physical 
 environment as cultural heritage. This is an extremely broad definition that includes 
 everything that is humanly created in our surroundings, from the earliest archaeological 
 evidence to modern-day structures.  


Responsibility for the management of cultural heritage is divided into three 
 management levels in descending order: the Directorate for Cultural Heritage, the 
 counties / Sámi Parliament (Sametinget) and the regional archaeological museums.   


Following § 11a of the Cultural Heritage Act and regulation § 1, points 1-3, the 
 Directorate for Cultural Heritage, the counties / Sámi Parliament and the regional 
 archaeological museums have the right to search for and record automatically protected 
 cultural resources. The Directorate for Cultural Heritage and counties / Sámi Parliament 
 also have the designated authority for management measures associated with such 
 cultural resources, including those that involve direct intervention. It is emphasized that 
 the objective of such actions is to protect, preserve and maintain cultural resources / 
 cultural environments or to make these visible for the public.  


The division of responsibility does not necessarily entail that the counties / Sámi 
 Parliament carry out such actions themselves, but that this management level has the 
 authority to insure that necessary management actions are initiated. When specialized 
 tasks such as condition documentation and conservation are necessary, the regional 
 museums (and others such as the Norwegian Institute for Cultural Heritage Research) 
 expertise should be utilized. This assumes a close cooperation between the counties / 
 Sámi Parliament and the regional archaeological museums in the choice of action and 
 means employed for management and preservation. Following regulation § 3 of the 
 Cultural Heritage Act, the three management levels (Directorate for Cultural Heritage, 
 counties / Sámi Parliament and the regional archaeological museums) are required to 
 keep one another informed in cases of mutual interest. However, it is a prerequisite that 
 the regional museums and counties / Sámi Parliament concur in their priorities and level 
 of ambition before potential management actions are carried out. The relationship to the 
 municipalities involved, district museums and landowners must also be clarified before 
 actions are carried out.   


Actions for protection and management must be planned and implemented in 
 relation to a previously prepared management plan that is approved by all of the involved 
 parties.  


In the Rock Art Project, the regional archaeological museums have had primary 
responsibility for securing Phase 1 (documentation) (Table 1). In addition, various firms 
with special competence have participated in tasks within areas such as conservation and 
photography. Phase 2 (protection plan production) has been carried out with close 
cooperation between the regional archaeological museums and counties since the 
museums produce a draft of the protection plan based on Phase 1 documentation. The 
counties must complete the protection plan with a financing plan and take responsibility 
for agreements between the involved parties. The regional archaeological museums have 
been responsible for the completion of Phase 3 (implementation). The counties have 
normally carried out the management and preparation actions within Phase 4 (follow-up), 
with input from the Sámi Parliament in appropriate areas.  



(18)Table 1. Protection in accordance with the Rock Art Projects definition. 


Protection 
 phase 


Definition 


Phase 1: 


Documentation  Documentation provides a status assessment (archaeological and 
 technical/scientific documentation, graphic documentation and 
 traditional background material where this is considered relevant).  


Protection of source material and terms for actions to be taken. 


Phase 2: 


Management 
 plan with 
 management 
 agreement 


Management plan prepared along with management agreement / letter 
 of intent. A standard template can be used to establish guidelines for 
 both long term and short term actions, forms of cooperation and 
 professional and economic responsibility. 


Phase 3:  


Implementation 


Potential immediate measures (emergency conservation) implemented. 


When Phase 3 is completed (where it is necessary), protection is 
 considered complete. In other cases, protection is completed when 
 Phase 2 is finished.  


Phase 4: 


Follow-up 


Follow-up, review and revision of the protection plan. 



(19)
2.  THE STATE OF ROCK ART TODAY 


2.1  Decomposition processes 


Weathering is a complicated interaction between different physical, chemical and 
 biological processes, which leads to the breakdown and alteration of minerals and rocks 
 at the earth’s surface. Weathering occurs because rocks and minerals are unstable on the 
 surface, where they are exposed to entirely different physical and chemical conditions 
 than when they were formed. It is this difference that drives the weathering processes and 
 leads to the breakdown and alteration of minerals and rocks to form products that are 
 more in equilibrium with newly imposed physico-chemical conditions. These processes 
 are thus closely linked to atmospheric, hydrospheric and biospheric conditions. 


Decomposition processes are divided into three main groups: (I) physical, (II) chemical 
 and (III) biological processes. Physical weathering is decomposition of a material into 
 smaller fragments without a change in mineralogical or chemical composition, such as 
 jointing and fragmentation due to frost action. Chemical weathering is the dissolution of 
 primary minerals in the rock through reaction with water, and can lead to changes of both 
 chemical and mineralogical composition. Only in extremely cold and/or dry areas will 
 one find physical weathering alone, since chemical weathering will also take place if 
 water is present. Biological processes are linked to activity from, for example, plant 
 roots, lichens and microorganisms. Biological processes include both physical and 
 chemical processes and can therefore be classified under these categories. Nevertheless, 
 one often chooses to separate these from purely inorganic processes. 


I.  Physical weathering processes 


•  Frost action 


•  Wave erosion 


•  Wind erosion 


•  Temperature variation (mainly by fire) 


•  Precipitation / crystal growth  


•  Pressure relief fracturing  
 II.  Chemical weathering processes 


•  Dissolution of minerals in reaction with water 
 III.  Biological weathering processes 


•  Chemical: precipitation of acids (lichen, peat/soil) 


•  Physical: Root action, lichen growth 


Although physical and chemical weathering are different in nature, there is a close 
interplay between these processes, and they are often difficult to separate in practice. The 
speed of decomposition of rock surfaces is controlled by rock composition (different 



(20)minerals have different weathering resistance dependent on chemical composition and 
 crystalline structure) and of environment.  


The most essential environmental factors for physical, chemical and biological 
 processes are probably water and temperature, which are determined by climate. Light is 
 also an essential factor for most biological processes and important for the establishment 
 of pioneer organisms on the rock surfaces.   


2.1.1 The general damage picture  


Due to post-glacial chemical weathering, the majority of rock surfaces in Norway have 
 developed an outer, porous, and often partially discoloured, weathering zone (Figure 9 
 and 10). The thickness of the weathering zone varies from a few millimetres up to two or 
 three centimetres, dependent on, among other variables, primary porosity, grain size, 
 mineral composition and rock type. All minerals can be chemically weathered, but are 
 more or less resistant, and are broken down at differential rates. The degree of dissolution 
 of each individual rock varies depending on how resistant individual minerals in the rock 
 are to chemical weathering. Cross-sections through rock surfaces reveal an outer, 


weathered surface “rind” with a different character (such as colour, mineral composition, 
 porosity and physical strength) than the inner unweathered rock. Since the chemical 
 weathering started from the surface and therefore has had the longest effect here, the 
 minerals in the outermost part of the weathering zone are most dissolved and porosity 
 subsequently highest here. Porosity decreases inwards in the rock surface as a result of 
 shorter weathering time. The degree of mineral grain dissolution is also dependent on 
 grain size. Small grains can be completely dissolved, while larger grains of the same 
 mineral are only partially dissolved.  
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(21)Figure 9. A) A 1,8 cm thick porous  
 weathering zone is visible in a sandstone 
 cross-section from the rock art locality 
 Vingen, Sogn og Fjordane. 


Figure 9. B) A SEM photograph of a 
 similar cross-section. In the SEM, materials 
 with different densities appear as different 
 shades of grey. The different grey tones in 
 the image thus represent different minerals 
 in the rock and the black areas are 


voids/pores. The rock at the bottom is 
 unaffected by weathering.  
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Figure 10. A 0.8 cm light discoloured weathering zone has developed in the surface portion of granite 
 from the rock art locality Vestbøstad, Fitjar, Hordaland. Photo: L. Sæbø. 


The reason that the damage to Norwegian rock art panels appears to have 
 increased in recent years is probably because weathering has reached a critical point. 


Weathering is not a linear process where the surface gradually wears down. Chemical 
 weathering leads to a loosening of grain boundaries in mineral grains so they no longer 
 adhere to one another. The mechanical weathering which follows causes the loose grains 
 to eventually fall off. Weathering since the last ice age has produced rock surfaces that 
 are presently extremely porous and open both for water and biological activity. This 
 increased surface area within and on the rock surface in turn provides the basis for 
 increased mechanical as well as chemical decomposition. Rock surfaces are therefore 
 extremely vulnerable and tolerate only a limited amount of mechanical stress or 


additional chemical dissolution before the individual mineral grains loosen and the rock 
surface crumbles away (granular weathering) or splinters off in flakes. It has taken 
thousands of years of chemical weathering to form these porous rock surfaces, but will 



(22)only take a few decades of physical/biological processes before the up to 3 cm thick 
 weathering zone crumbles / flakes off and the rock carvings disappear. When the 
 weathering zone flakes off, fresh unweathered rock is exposed. This surface is then 
 exposed to chemical weathering, and weathering extends further downwards into the rock 
 surface. Peeling and exfoliation, even of thin flakes, is dramatic since carvings are often 
 extremely shallow and parts of painted figures can be lost. Over the long term, the 


process of granular weathering will also have serious consequences for the rock carvings. 


2.2  Weathering damage 
 2.2.1 Weathering damage  


In this chapter, the most common types of weathering damage that affect rock art panels 
 will be described. Most of the types of damage apply to all forms of rock art. Situations 
 that apply specifically to rock and cave paintings, will be clarified later (see chapters 2.23 
 and 2.2.4). The following is an explanation of the different terms that have been used for 
 damage documentation during the Rock Art Project. Some terms (loose grains and 
 mineral precipitation) will probably be removed in the new damage documentation form 
 that will appear in the National Cultural Heritage Database (Askeladden).  


Loose grains 


Loose grains are released mineral grains that form a residue layer on the surface after 
 surrounding, less resistant rock minerals are dissolved (Figure 11). Observation of loose 
 grains is an indication that granular weathering is active, and leads to a gradual muting of 
 carved figures.  


Figure 11. Loose grains and splintered flakes in depressions on the rock surface indicate that 
 granular weathering is active at the locality Unneset, Askvoll, Sogn og Fjordane. Photo: K. H. 


Riisøen. 


Exfoliation 


Exfoliation is concentric thin layers that successively flake off parallel to the rock surface 
 (Figure 12). The layers are often < 2 mm thick, but can have a circumference > 20 cm. 


The phenomenon is observed on a number of rock types, such as granite, sandstone and 
gneiss, and the problem is most pervasive in rocks where foliation/cleavage is parallel 



(23)with the surface. Rock surfaces are uneven in many places due to ~2 mm high, vertical 
 damage edges from exfoliation. Damage edges are often bounded by air pockets with and 
 extent of many cm2. 


Exfoliation is often a problem associated with cracks. Water is retained in cracks 
 and seeps into the weathering zone along these, thus saturating the pores. Water expands 
 when frozen, which can easily lead to jointing and flaking of the weathering zone, as well 
 as crack expansion. Jointing and flaking results in the exposure of fresh rock that is 
 subsequently exposed to weathering.  


Figure 12. A) Exfoliation of the surface of granitoid gneiss at the rock art locality Leirvåg, Askvoll, 
 Sogn og Fjordane. The light section is the fresh rock surface exposed by exfoliation. Photo: L. Sæbø  


Figure 12. B) Exfoliation of the surface of andesitic tuff/tuffi at the rock art locality Kåfjord, Alta, 
 Finnmark.  Photo: L. Sæbø 


Granular weathering 



(24)Rock surfaces with high porosity will be exposed to granular weathering, and loose 
 mineral grains can often be observed in depressions and cracks on these surfaces. 


Granular weathering will often be visible on the rock surface in the form of small light 
 spots, where new rock surface without micro-vegetation / surface coating is exposed after 
 sand grains have flaked off (Figure 13A). Investigation of these surfaces under an 


electron microscope show that the individual mineral grains are barely adhering to one 
 another (Figure 13B). The rock surfaces are extremely vulnerable and will only tolerate a 
 minimal amount mechanical stress or additional chemical dissolution before the 


individual mineral grains loosen and the rock surface crumbles. Granular weathering 
 leads to a gradual, but eventually extremely dramatic muting of carved figures.  


Figure 13. A) Granular weathering is often visible in the form of small light spots, where a new rock 
 surface without micro-vegetation / surface coating is exposed after sand grains have flaked off. 


Example from Vingen, Bremanger, Sogn og Fjordane. Photo: L. Sæbø.  


Figure 13. B) A SEM photograph of the same rock shows that the individual mineral grains are 
barely attached to one another in the uppermost weathering zone. Photo: I. H. Thorseth. 



(25)Air pockets 


Air pockets are formed by jointing of the rock parallel with the surface without the actual 
 rock surface flaking off. The rock section is loose, but remains in place. Air pockets are 
 not visible on the surface, but can be discovered by the distinctive hollow sound made 
 when one taps carefully on the loose section with a light metal object (Figure 14). 


Figure 14. The circumference of the air pocket is outlined here with chalk on a rock surface in 
 Hjemmeluft/ Jiebmaluokta, Alta, Finnmark. Photo: L. Sæbø 


Chemical weathering 


Layered and laminated rocks can often have layers and lamina with different resistance to 
chemical weathering, so that one can observe differences in relief above the surface of 
such rocks. Layers that are rich in more resistant minerals will last longer than layers rich 
in less resistant mineral grains (Figure 15A). Relief differences can also be observed in 
rocks with layers and lamina that have variable grain size (Figure 15B). Fine-grained 
layers and lamina are often more deeply eroded because it takes less time before the 
mineral grains are totally dissolved in such layers. Only in extremely cold and/or dry 
areas will one find physical weathering alone, since chemical weathering will also take 
place as long as water is present. Thus chemical weathering always represents a threat for 
the preservation of rock art.  



(26)Figure 15. A) Chemical weathering of minerals with different resistence has created a porous surface 
 at the rock art locality Unneset, Askvoll, Sogn og Fjordane. Photo: L. Sæbø. 


B) Chemical weathering causes relief differences in rocks with layers and lamina of variable grain 
 size. This photo is of the sandstones at Vingen, Bremanger, Sogn og Fjordane. Photo: L. Sæbø. 


Crack-related weathering 


Cracks in rock surfaces often form depressions in the rock where water collects and 
vegetation is established. Crack formation and the splitting off of flakes and pieces of 
rock as a result of frost and root action in the cracks, is often a substantial threat to the 
preservation of rock art. Crack-related weathering is a significant problem where cracks 
with different orientations cross one another. Pieces of rock often fall out at these 
locations, and rock art can be partially or totally destroyed (Figure 16). 



(27)Figure 16. At the point of intersection between cracks of different orientations, sections of rock art 
 have been lost because pieces of rock have fallen out. Photo from Hjemmeluft/ Jiebmaluokta, Alta, 


Finnmark. Photo: L. Sæbø. 


Flake weathering  


Cracking and flaking of schistose/foliated rocks occurs often, especially when the 


cleavage/foliation is vertical to the surface or sloping relative to it (Figure 17). Flaking is 
especially serious along cracks and damage edges. Freezing water or roots that grow into 
the cleavage planes and thereby exert a sideways pressure, will in such cases not meet 
any resistance and flakes are easily broken off. In this way, flaking moves inward through 
the rock parallel with the topographic surface. Fresh rock is exposed where the outer 
weathering zone flakes off. This surface is in turn exposed to weathering. The process of 
flaking should not be confused with exfoliation.  



(28)Figure 17. The fracturing of rock flakes often occurs where cleavage/foliation is vertical to the 
 topographic surface as here at the rock art locality Ausevik, Flora, Sogn og Fjordane.  


Photo: L. Sæbø. 


Mineral precipitation 


In Norway the amount of rainfall is so high that mineral precipitation is extremely seldom 
 on open rock surfaces exposed to rain. The potential formation of mineral precipitation 
 on such rock surfaces does not lead to increased dissolution of rock, but instead to the 
 deposition of material which is often more of an aesthetic problem than a threat to the 
 preservation of rock art figures. Iron precipitation from water seepage has been observed 
 at a number of rock art localities. At some locations, carbonate precipitates are present 
 and originate from lime infilling within cracks on the rock surface. Amorphous silicates 
 have precipitated on the rock surfaces at other rock art localities (see 2.2.2).   


Mineral precipitation can, however, represent a serious threat to the preservation 
of rock and cave paintings found on nearly vertical rock surfaces that are protected 
against rainfall (see Chapter 2.2.2 and 2.2.3). Pore water (infiltration water) that moves 
through the rock towards its surface, brings with it dissolved salts that precipitate onto the 
surface when allowed by climatic conditions. Heavy soluble salts (such as carbonates) 
can precipitate in the pores of the weathering surface and create pressure that leads to 
cracking and flaking in the outermost rock surface.    



(29)2.2.2  Silica skin – a preservative environmental factor? 


It is common for south facing rocks to be covered by a transparent, light reflecting layer 
 of amorphous silicate referred to as “silica skin” or “silcrete” (Figure 18). This silica skin 
 can vary considerably in thickness, even within the same panel. However, it is seldom 
 more than c. 1 mm thick. As with a glossy painting varnish, silica skin of a certain 
 thickness will reduce the painting’s colour tone significantly. Evidence indicates that the 
 initial formation of a thin silica skin layer over the rock art figures occurs fairly rapidly. 


Silica skin is an important preservative environmental factor, but can also have the 
 opposite effect. It must be recorded during condition documentation.  


Figure 18. Rock paintings covered by amorphous silica skin, Indre Sandvik/Ruksesbákti, Porsanger, 
 Finnmark. Photo: L. Sæbø. 


A layer of silica skin probably existed on the rock surface when the paintings 
 were applied. Silica skin is extremely resistant to chemical weathering, but eventually 
 when it reaches a certain collective thickness, tension will lead to the formation of 
 microscopic cracks. SEM observations demonstrate that micro-cracks extend crossways 
 through the silica skin from the surface to the original rock surface (Figure 19). Flaking 
 between the silica skin and rock surface occurs at the same time. This can lead to 


cracking and localised peeling of the silica skin. In the worst case, the painted figures can 
be removed when this happens.   
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Figure 19 A) SEM photograph of a cross-section of the rock surface from the rock art locality Indre 
 Sandvik/Ruoksesbákti, Porsanger, Finnmark. A ~ 300 μm thick layer of amorphous silicate has 
 precipitated and formed a silica skin on the rock surface. B) A section from A (red square) shows 
 that the silica layer has cracked off from the rock surface, and micro-cracks also extend through the 
 silica skin. This cracking can bring about a localised flaking of the silica skin, and in the worst case 
 the painted figures can be lost when this happens. Photo: L. Sæbø. 


Silica skin is often easily observed on rock surfaces with paintings. As it increases 
 in thickness over time, the layer will probably encase small remains of organic material. 


By taking samples of such remains closest to the painting surface and having them AMS 
 dated, a relative age estimate (minimum age) for the paintings can be calculated. Sample 
 collection is difficult and requires special expertise. The analytical results can easily be 
 misinterpreted.  


When the paintings are first covered with silica skin, they tolerate more rain. 


Rainfall can probably have a stabilizing effect on the silica skin. Since it is weakly water 
 soluble, the rain will wear down and regulate the thickness of the layer. This reduces the 
 danger that the silica skin will be exposed to cracking and flaking.  


2.2.3  Destructive environmental factors for rock paintings 


The presence of water is the most important destructive environmental factor for rock 
 paintings. 


There is always water present in the rock structure. This water, described as 
 infiltration water or pore water, is in motion. The quantity and speed of infiltration water 
 will be dependent on how much excess water is found in the terrain, but also on the rock 
 porosity and crack system. If the water seeps out evenly and in small amounts, it can 
 spread itself as a thin membrane on the surface. Dissolved salts in the water can 
 precipitate out during evaporation that occurs if the temperature rises and the relative 
 humidity sinks. This results in the formation of a thin, white veil of crystals on the 


surface. In the winter the water film can freeze to ice. Alternatively, when the water seeps 
out faster and in greater amounts after rainy weather and during snow melting, it has a 
tendency to seep downwards over the surfaces in a fixed channel. If this occurs often 



(31)enough and in sufficient amounts, it can locally dissolve the silica skin. As a 


consequence, the pigment affected by the water seepage can be washed away. At the 
 same time, crystals can form along the margins of the water channel, where it is thinner 
 and more easily evaporated.  


Surface water can have a variable impact. This is conditioned most by the form of 
 the rock. Overhangs can provide protection, but certainly not in all cases. If the 


overhang’s underlying surface slants sharply inward, the water will continue underneath 
 and further downward until it eventually reaches a formation that serves as a drip 


formation point. It is often difficult to predict which way the rainwater will run on a 
 strongly undulating rock surface. In the worst case, it will come in contact with painted 
 figures and wash away the pigment (Figure 20). It is recommended that localities be 
 observed during and after a hard rainfall to record the effect (remember to photograph the 
 observations!).  


Figure 20. Section that shows water seepage downward over a rock after rainfall. Water/frost has 
 lead to peeling that has made the figures difficult to understand. Indre Sandvik/Ruksesbákti, 


Porsanger, Finnmark. Photo: T. Norsted. 


Exposure to sunlight can be an effective destructive factor if the rock has a south 
 to southwest orientation, and especially when incoming rays of light strike nearly 


perpendicular to the surfaces with figures. This can cause large temperature differences in 
 the rock surface through the day and can create tension that leads to exfoliation, 


especially when moisture is present.  


Salts and frost are significant causes of destruction. The effects will not be serious 
 when the crystals form a thin layer on the surface. It is different when the crystals form 
 just under the rock surface and cause frost and salt weathering. This can lead to the 
 loosening of pieces of the rock surface that subsequently flake off (Figure 21). This type 
 of damage is most widespread in cracks and other areas that retain moisture. A significant 
 supply of moisture in the springtime will – combined with frost melting cycles – be 
 destructive. Schistose rocks are particularly prone to frost action.   


Lichens are the most important form of micro-vegetation on south facing rocks. In 
association with permanent water seeps, it is common to find green algae and 



(32)cyanobacteria. In shady areas where a certain amount of moisture is maintained, moss 
 also grows.  


Diverse forms of macro-vegetation are found on and around all rocks. Humus that 
 collects in uneven clusters, primarily on ledges and in cracks, can provide suitable growth 
 conditions for trees and bushes. Growing roots can, together with infiltration and surface 
 water, lead to the expansion of crack formation and cause flaking and rock falls.  


Figure 21. Exfoliation of a weathering surface. One of a number of rock painting motifs that are in 
 danger of being lost in this way at Hinna, Tingvoll, Møre og Romsdal. Photo: T. Norsted. 


2.2.4  Destructive environmental factors for cave paintings 


Caves constitute a distinctive environment that gives the impression of being closed. But 
 they are always influenced by external climatic processes. The degree of influence is 
 dependent on the size and orientation of the cave opening relative to the dominant wind 
 direction. A cave’s size and axial form are important factors affecting the influence of air 
 currents that bring seasonal changes in climatic. Air movements also insure exchange of 
 gases with oxygen moving in and carbon dioxide out. External influences occur 


according to a set, yearly pattern that in the long-term can have a destructive impact on 
the paintings.  



(33)Moisture is the most important destructive factor in cave environments. It appears 
 as water vapour in the air, as condensation on surfaces and as infiltration water (pore 
 water) in the rock.  


Infiltration water is surface water that forces itself into the rock, where it seeps 
 continuously through pores and cracks. Quantity and speed are dependent on 


precipitation and snow melting, potential for drainage and absorption from trees above 
 the cave, as well as the rock’s porosity and crack system. Infiltration water increases the 
 degree of crack formation over time. This is an important reason for the loosening of 
 blocks from the cave vault. Seismic activity and frost action in particular are contributing 
 factors leading to such rock falls.  


When infiltration water reaches surfaces in the cave, it will seep out of individual 
 fissures and cracks. If this occurs almost continuously and in small amounts, the water 
 will spread as a thin membrane over the rock surface. If it occurs abruptly as a result of 
 heavy rainfall or snow melting, the water will seep down the rock surface in a fixed 


“channel”. The water can flow over the figures and this will break down the weak bond 
 between the pigment and the rock. This is a significant reason for the total or partial 
 destruction of individual paintings (Figure 22).  


Figure 22. An example of infiltration water that has flowed from a crack and muted large parts of a 
 painted human figure. The left arm, a majority of the torso and a small part of the legs are visible, 


but the colour is weak. Bukkhammarhula in Moskenes, Nordland. Photo: T. Norsted. 



(34)Infiltration water consists, in reality, of weak salt solutions. Some of the salt can 
 originate from the terrain above the cave, but is for the most part a product of 


geochemical reactions (ion formation) that involves water and soluble minerals in the 
 rock. Analyses have shown that the salts consist mainly of carbonates and calcium 
 sulphate (gypsum) 5. When a salt solution of this type reaches the cave surface, its 
 behaviour is dependent on climatic conditions. If the relative humidity6 is low, the water 
 will evaporate from the solution, which will become more and more saturated. If the 
 saturation point is reached, the salts will precipitate as crystals. Heavy soluble salts have 
 a low saturation point and will precipitate first. Carbonates are a component of these 
 salts. If the rock is porous, as it often is in the weathering surface, a portion of the salts 
 can recrystallize in pores below the surface. This creates an inner pressure in the rock 
 surface that can lead to peeling (Figure 23). Salt action is one of the reasons for 


destruction of cave paintings. Frost can act in the same way and lead to a similar type of 
 damage.  


       


5 Identified by XRD and SEM-EDS analysis by, respectively, the Geological Museum and 
 Museum of Cultural History (UKM) at the University of Oslo (cf. Section 3.2.4). 


6 Relative humidity: The amount of water vapour that the air contains relative to what it can 
contain at the same temperature. The amount is indicated as a percentage. When the air is 
saturated with water vapour, the relative humidity is 100 %. 



(35)Figure 23. The country’s most vulnerable cave paintings. The picture shows one of six figures in a 
 panel where most of the figures are covered and lifted up by precipitates, and which will not tolerate 


the least amount of contact. Sandenhula, Værøy, Nordland. Photo: T. Norsted. 


The white salt precipitates are a characteristic feature in cave environments. They 
 are often concentrated along cracks. Precipitates vary considerably with respect to 
 hardness, thickness and surface. Precipitates that are colourless and have been deposited 
 as a protective “skin” over the paintings, are relatively scarce. Red and reddish brown 
 precipitates of, respectively, iron oxide and rust (corroded iron = iron oxide) are, on the 
 other hand, common. In certain cases, the precipitates can grow relatively rapidly, but as 
 a rule take a long time to form. Old, thick crusts of calcite and gypsum can loosen over 
 time, so that figures that are painted on them are lost.  


Some precipitates are caused by condensation. Commonly, condensation appears 
 when the outside temperature rises in early summer. At this time, heated air flows into 
 the cold and moist cave. When this cold air comes in contact with the cold rock surfaces, 
 part of its water vapour content condenses and moisten the surfaces. Since the relative 
 humidity in the cave is usually extreme high, just a minor increase in temperature will be 
 enough to cause condensation. The water first appears on the surfaces after some of it has 
 been absorbed by the rock’s outer layer, where it is transformed to weak salt solutions. 


When a salt precipitate is forced out to the surface by decreasing air humidity in the 
winter, a white, veil-like precipitate is often formed. These can loosen with renewed 
condensation, but can also become permanent and cover the figures (Figure 24). A 



(36)surplus of condensation moisture often collects in drops that flow slowly downwards in 
 the same channels year after year. Dark traces from the drops are visible in the 


condensation precipitates and can contribute to making the figures unclear.  


Figure 24. Precipitate that partially covers two painted figures. Traces of seeping condensation drops 
 are also visible. Troillhålet, Hamnøya in Vevelstad, Nordland. Photo: T. Norsted. 


During periods with considerable condensation, the paintings will often be totally 
 enclosed in moisture. This condensation moisture weakens the bond between the pigment 
 and the rock surface. When the figures are in a moist condition in the summer and fall, 
 the colour will rub off with the least amount of contact. The pigment particles will also 
 have a tendency to separate so that they partially spread themselves over the rock surface. 


Condensation moisture is the most important reason that a large number of cave paintings 
are more or less without contours and muted (Figure 25).   



(37)Figure 25. A) Example of cave paintings with clear contours. Kollhellaren in Moskenes, Nordland. 


Photo: T. Norsted.  


Figure 25. B) Example of cave painting with very vague contours on the eastern wall of Solsemhula, 
 Leka, Nord-Trøndelag. The vague contours can probably be attributed to condensation moisture. 


Photo: T. Nordsted 



(38)2.3 Human-related damage 
 2.3.1  Painting 


Wilful damage can include vandalism using permanent ink markers, paint, graffiti and 
 tagging (Figure 26). Paint is more difficult to remove the longer it hardens, so it is 
 important that it is removed as quickly as possible. Paint removal is a direct intervention 
 and must be considered carefully. The removal methods that are used involve 
 considerable stress on the rock surface and must be done by a conservator (see Chapter 5  
 and 5.2.7).  


Figure 26. Graffiti on one of the rock art panels at Vingen, Bremanger, Sogn og Fjordane. Photo: L. 


Sæbø. 



(39)2.3.2  Mechanical wear, incising and chalking 


Rock art and rock art panels can be damaged by deep and disfiguring incising (Figure 27 
 and 28).  


Figure 27. Vandalism in the form of recent incising in the original rock art grooves. Rødøya, 
 Alstahaug, Nordland. Photo: T. Norsted 


Figure 28. Modern incising done by children. Authentic ground rock art is found on the same rock 
 surface. Klubba, Meløy, Nordland. Photo: B. H. Helberg. 


The fragile weathering surface can also be broken due to pressure from being stepped on, 
driving mopeds and off-road motorcycles (Figure 29), sledding with and without sleds 
and other forms of transportation over the rock surface. People have also attempted, with 
varying amounts of success, to chop loose pieces of rock with rock art.    



(40)Figure 29. Brake marks from bicycles with studded tires on carved rock art at the locality Kirkely, 
 Tennes in Balsfjord, Troms. Photo: B. H. Helberg. 


On rock paintings, scratch marks have been made by sharp rocks or knives in the 
 silica skin (Figure 30). Vandalism also includes the use of pencils and chalk. Chalking 
 used to clarify the figures prior to photographing and tracing, is usually associated with 
 documentation done between 30 and 60 years ago. This chalking has often been covered 
 by silica skin and is therefore impossible to remove without the danger of damaging the 
 paintings (Figure 31).  


Figure 30. Tagging done with pieces of charcoal and by incising with rocks on two 90 cm high 
 painted human figures that can barely be seen. Helvete in Trenyken, Røst, Nordland. Photo: T. 


Norsted. 



(41)Figure 31. A) An example illustrating why chalk must be removed as soon as possible after 
 application. Rock paintings in Transfarelvdalen, Alta, Finnmark, were chalked during 
 documentation work in the 1960s. The chalk was still visible when this photograph was taken in 


1999. Photo: L. Sæbø.  
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