
Excursion guides NGEA01 Åkerman 2018 

1 

  

 

 

Dept. of Physical Geography & Ecosystem Sciences 

 

 

Coasts of SCANIA  

EXCURSION No. 3                

PART 1: Systematic introduction 
NGEA 01 2018 

 

 

 
  

 

by 

 

Associate Professor Jonas Åkerman 
 

 

 

 



Excursion guides NGEA01 Åkerman 2018 

2 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Cover photo; mix of rounded boulders along the beach at the southernmost tip of Sweden near 

Smygehuk fishing harbour. (Photo J. Åkerman)  
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EXCURSION in Southern SCANIA 

 

 
Introduction map 1. Our planned route (in red) during the excursion Oct. 19th 2018 

 

 

 

EXCURSION no. 3 COASTS of Skåne 

 
This excursion guide is based upon material from various sources, published books, papers and especially public 

information material from local and regional environmental authorities. The guide compiled from material gathered 

throughout more than 40 years and during several various courses in Physical geography. Most of the material is 

reorganised and modernised to fit into the modern terminology used for the present courses in question. Primarily 

NGEA 01. References are generally not included in the running text but are mainly given at the end of this guide. 

This is against normal practice but is applied in order to make the guide easier to read and use as a field guide  

 

Associate professor H. Jonas Åkerman who will be your field guide Oct. 19th 2018 has compiled this version of 

the guide. Time permitting other teachers and new staff will accompany us. Get to know them and “use” them as 

resource persons.  

 

Details and information regarding logistics etc. will be given during the lectures. Just a reminder, as always, we 

are running the excursion in all weather. Good shoes and wind/rain gear must be carried. No long walks (max 3 

km). Lunch pack and drinks are advisable but this time we are having our lunch stop at Kåseberga where there is 

a small fish shop and fish restaurant where we (the brave and not pregnant) can eat dioxin-saturated fish. (Herring, 

eel or salmon burger, herring with lingon berries and mashed potatoes etc.) We are short of time so having your 

own lunch pack and drinks is recommended. 

 

Departure from Sölvegatan 12, Oct. 19th 2018, 0800 sharp. We do not wait!!!!! Back around 1700 (no guarantee!). 

Absence due to illness etc. on SMS 070 69 70 520!! Or to ulrik.martensson@nateko.lu.se  

 

mailto:ulrik.martensson@nateko.lu.se
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1. INTRODUCTION. 
 
It is extremely important for physical geographers and ecosystem scientists to be able to have a broad menu of 

methods and skills to collect multidisciplinary field data. In fact, one of our main strength is our multidisciplinary 

skills and approaches. In many applied situations (research or in a job situation) there is a demand that you must 

be able to collect specific field data as an addition to already available data (literature, GIS databases, maps, air 

photos, satellite imagery etc. Your task is often to organize, and analyse material from all or some of these sources 

and make a collective judgment, presentation or illustration. Very often, you do this not to yourself but to an 

administrator or to an audience that have a much-diversified background. In the case of some administrator’s and 

politicians, you might indeed have a mission impossible as they do not understand or do not want to understand 

because it does not fit into a party program. The connection between various media and us is also increasingly 

important! You may also decide to become as a teacher!  

A wide range of observation techniques, instruments, sampling methods, you must know dating methods etc. 

Besides that, it is also important to learn how to plan and lead an excursion or field tour in a specific area and with 

a specific theme for an audience of diverse “background” and interest.    

It is also important for us and geographers and ecologist to be able to “read the landscape” – meaning that we shall 

be able to observe and synthesize observations of geology, soils, morphology, hydrography, vegetation, crops and 

all forms of human interactions now and in the past in a systematic way. Our observations must not only include 

the present status but also often include a view back in history all the way to the deglaciation process (some 13-

14000 y BP here in Scania). In many cases, you may be asked to not only observe and describe but also to collect 

or transform your observations and data into digital formats suitable to fit into other datasets - manly within GIS. 

The demand for data that fit into use in various model applications is increasing steadily.  

The recent trend put pressure on the quality and format of our observations but still rather simple observations, 

methods and instruments are quite useful. 

 

During this excursion, accordingly we have all this in mind and the general landscape and the different ecosystems 

will be discussed and observed. Still we have a special focus and that is today coastal processes and coastal 

geomorphology.   

--------- 
 

 

2. GEOLOGY & HYDROGRAPHY. 
 

This introduction is more or less the same as you have seen in the previous guides. Accordingly, we here have a 

repetition of the geological background, the soils etc. that will put the coastal processes and the coastal morphology 

in a wider perspective. Remember that we cannot cover all coastal types during one excursion and that examples of 

some of the coastal types we have visited during previous excursion. One example of this is the coastal types that 

we visited at Kullaberg – high rocky coast. Some examples are repeated here in the guide even if we do not visit 

them today. 

 

2.1 Geology, morphology and hydrography in general 

 

The present geomorphology and hydrography in Scania is highly dependent upon the underlying bedrock 

and the deglaciation history but quite a lot is inherited from very old geological periods with different 
climates and physical and chemical processes then active in the landscape. We started this discussion during the 

first excursion! For example, the larger streams, which all are preglacially formed, are excavated in the bedrock by 
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fluvial action during millions of years. They have today a form highly modified by the last glaciation but the form, 

size and water discharge do not correspond with the present climate and water balance.  

The postglacial vegetation history and colonization by man follow a “simple pattern” from a glacial, periglacial, 

boreal forest to a temperate forest environment. (cf. Fig 2) 

 

 Glacial period -an inland ice cap, more than 3 km thick over Scania at its maximum. This period ended in 

southernmost parts of Scania around 14 000 years ago. 

 Periglacial climate – an open tundra ecosystem. 14 000 to 8 000 years ago. 

 A postglacial climate optimum – a warm period including the stone age era 8 000–7 000 years ago 

 Boreal forests – again a cold period with coniferous forest ecosystems, taiga 

 Temperate forest –  warmer again with a deciduous forest ecosystem 

 

Today the region is one of the most densely populated regions of Scandinavia and completely under the hands and 

influence of man and her activities. This means that urban centres, agriculture and intense forestry dominate the 

land use leaving no virgin ecosystems that are remaining intact. Scania is hence also the most densely populated 

areas of Sweden and the area, has the highest percentage area under a highly, mechanized agricultural system. The 

surface water of the landscape and its present processes as well as the hydrography has become highly influenced 

during this process of transformation – and still is. The history of transformation of the hydrography has many 

connections with present day environmental problems, i.e. the nutrient leaching from agricultural lands to rivers, 

lakes and coastal waters, loss of biodiversity, increased water and wind erosion etc. 

We did encounter some examples of this during our previous tours and most of this was discussed during excursion 

No. 1 – theme “Water in the landscape”.  

 

In a discussion about the present land use, that basically has no virgin ecosystems remaining intact, one might to 

some extent say that the coastal areas are those with the most virgin landscape, have less human influences and a 

set of more active “natural” geomorphological processes in comparison with other areas and environments. 

This is valid for not only Skåne but also a common situation in general. 

 

 

Figure 1. Google Earth imagery of the excursion area in southernmost Scania. Route in red. 
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Figure 2. The relative climate development in southern Sweden during the last 8 000 years. 

 

    Figure. 3 The Tornquist zone. 
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Figure 4. The deglaciation situation about 10 000 BP. Note the land bridge between Denmark and 

Sweden. (From the Swedish National Atlas) 

 

 

2.2 Endo- and exogenic processes during the geological history  

 

Old endogenic processes create the background and set the scene for both large-scale and small-scale landform 

features of the landscape in Scania. Scania is situated on the southern fringe of the Baltic shield and this fringe has 

been a zone of disturbances throughout geological history. The disturbances have occurred along a SE-NW 

stretching zone – the Törnquist zone (Fig. 3). This zone gives character to all the major components the landscape 

of Scania, geology, topography, and hydrography. The regional detailed geomorphology and the small-scale forms 

have later been formed and shaped during the Quaternary glaciations and especially during its later deglaciation 

phases 14 000 –10 000 years BP.  

 



Excursion guides NGEA01 Åkerman 2018 

9 

 

 

 

 

 

 

Figure. 6a. Geological profile across Scania. For position see also figure 6b. 

Figure. 5. Schematic picture of the Scanian geology. To the north we have 

the Baltic Shield, in the southwest sedimentary rocks. LUND by the arrow 

and the schematic route in red. 

↑ 
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Figure 6b. The Scanian geology and the basic excursion route that we will follow.  

 
Originally, the Romeleåsen horst east of Lund was very much higher and the actual tectonic uplift of the horst is 

estimated to 1500 m but erosion has kept even pace with the uplift and it is not a very high mountain ridge today. 

During today’s excursion we will stay south of the horst and basically within the area of sedimentary rocks. Only 

in the far east corner of Skåne we will again meet some metamorphic rocks and during our last 20 km we will pass 

over the westernmost parts of the horst Romeleåsen again.    

To the south we have soils that are very calcareous. These have been formed by the ice that came from the south 

and south west grinding down the limestone and from marine sediments that were deposited during the later stages 

of the glaciation when this area was below sea level. 

South of this zone, the bedrock in this part of Scania consists of long-stretching belts of sedimentary rocks 

(limestones, shales, schists, quartzites and sandstones) from the Mesozoic time. These sedimentary rocks, which 

tend to have the same general alignment in the landscape i.e. from the northwest to the southeast (see figs. 5-7).  

The hydrography (the surface pattern of the streams) of the Scania province follows the same general pattern with 

a NW-SE lineament. Together with the influence from the bedrock, the hydrography is a mixture of very old 

preglacial streams and minor postglacial streams developed in newly deposited glacifluvial material. (Fig. 8)  
The influence from the variations of the coastline is also an important factor. (The result of isostatic uplift of the 

area) Large parts of Scania have been under the level of the sea during the deglaciation phase and hence have sea 

bottom sediments and seas shore morphology well developed and still visible in the landscape.  
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Figure 7. Geological overview of south Scania. 
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Figure 8.  The major pattern of the hydrography of Scania. The main catchment areas are shown. 

The max, mean and min annual discharge in the largest river, Helge Å River is also shown. 

 Figure 9. Mean annual precipitation in Scania. 
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3. COASTAL GEOMORPHOLOGY. 

 
3.1 Introduction. 

 
We are using both Swedish and international terminology during the excursion but for your study of the text book 

material we concentrate on the international. Therefore, we start with parts of the terminology that you also have in 

your textbook.  

 

 

Figure 10. “Large scale” (continental) coastal terminology.  
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Figure 11. “Small scale” (detail regional and local) coastal terminology. 

 

3.2 STANDARD NOMENCLATURE USED TO DESCRIBE THE LITTORAL ZONE AND BEACH 

PROFILES;  
 

Backshore: The zone of the beach profile extending landward from the sloping foreshore to the point of development of 

vegetation or change in physiography (sea cliff, dune field, etc.)  

 

Beach face: The sloping nearly planar section of the beach profile below the berm, which is normally exposed to the swash of 

waves.  

 

Berm (beach berm or beach ridge): The nearly horizontal portion of the beach or backshore formed by the deposition of 

sediments by waves. Some beaches have more than one berm at slightly different levels, separated by a scarp.  

 

Breaker zone: The portion of the near shore region in which the waves arriving from offshore become unstable and break. 

With uniform waves, such as generated in a laboratory wave tank, the zone may be reduced to a breaker line. On a wide, flat 

beach, secondary breaker zones may occur where reformed waves break for a second time.  

 

Foreshore: The sloping portion of the beach profile lying between a berm crest (or in the absence of a berm crest, the upper 

limit of wave swash at high tide) and the low-water mark of the run-down of the wave swash at low tide. This term is often 

synonymous with the beach face but is commonly more inclusive, also containing some of the flat portion of the beach profile 
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below the beach face.  

 

Inshore: The zone of the beach profile extending seaward from the foreshore to just beyond the breaker zone.  

 

Longshore bar: An underwater ridge of sand running roughly parallel to the shore, sometimes continuous over large distances, 

at other times having roughly even breaks along its length. It may become exposed at low tide. Often there is a series of such 

ridges parallel to one another but at different water depths, separated by longshore troughs.  

 

Longshore trough: An elongated depression extending parallel to the shoreline and any longshore bars that are present, often 

representing the low point in the profile between successive bars.  

 

Offshore: The comparatively flat portion of the beach profile extending seaward from beyond the breaker zone (the inshore) 

to the edge of the continental shelf. This term is also used to refer to the water and waves seaward of the nearshore zone.  

 

Scarp: A nearly vertical escarpment cut into the beach profile by wave erosion. Its height is generally less than a meter, 

although higher examples are found. The scarp may be at the top of the beach face when erosion is occurring, but older scarps 

can be found on the berm as shown in Figure 3-2 due to former episodes of erosion.  

 

Shoreline: The line of demarcation between the water and the exposed beach. The water's edge.  

 

Surf zone: The portion of the nearshore region in which bore-like waves occur following wave breaking. This portion extends 

from the inner breakers shoreward to the swash zone.  

 

Swash zone: The portion of the nearshore region where the beach face is alternately covered by the run-up of the wave swash 

and exposed by the backwash. 

 

 
 

Figure 12. The details of the littoral zone, terminology as used in most modern literature. (Åkerman 2010): 

 

A coast, B shore or beach (acted upon by waves only during severe storms), C surf or breaker zone (the area between the 

outermost breaker and the limit of wave uprush), D offshore, E shore face or beach face (between the limit of uprush [swash 

zone] and the limit of backwash [wash]), F coast line (usually the effective limit of storm waves), G shore [beach] line (the 

intersection of the M.W.L. with the shore), H beach scarp, I beach ridge, J step, K migrating bar (also the area of sand 

banks), 1-2-3 the first, second and third (longshore) bars. M.W.L. mean water level. Dots indicate that this is a sandy beach 

profile, mainly medium sand of 0.2-0.6 mm in diameter. 

 The vertical scale (approx.) is in metres. - Sand bank; migrating bar and (longshore) bar are here called off-shore forms. 
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Figure 13. Swedish terminology of the littoral zone. (After Svensk Nationalatlas) 

 

 

 

4. The Coastal types of SCANIA. 

 
Coastal types 

The coasts of Skåne show a pattern, which is much more differentiated than other parts of Swedish coastal 

environments. Types that are more diverse are represented within relatively short distances and the variability is 

great. Both purely “natural” costal shores and shores strongly modified by man are common. The only major types 

that are not present is the high limestone coast and the “skärgårdskust” (archipelago coast) even though the north-

eastern part has a coast with many small islands and that area gradually merges over into the Blekinge archipelago 

coast. 

The main coastal types are; 1= Tidal marsh (se. tidvatten marsk), 2= Sandy coast (se. sandkust), 3=Blocky moraine 

coast (se. Moränkust) 4= Steep coastal buffs (se. Backafallskust), 5= Low rocky coast (se. låg flack klippkust), 

6=High steep rocky coast (se. hög, brant klippkust), 7= Anthropogenic coast or Urban/recreational coast (se. 

antropogen kust) 

 

4.1 Rocky coast  

Rocky coasts are not very common in Skåne but still lining important areas in the NW and SE. The bedrock in a 

majority of sections with high rocky coast is gneiss with only minor intrusive dykes of basalt, amphibolite and 

diabase. The highest and continuous parts are found along Kullaberg and Bjärehalvön (Hovs Hallar). (Figure 15 & 

17). For descriptions about Kullaberg it is referred to the guide No. 1 covering the NW part of Skåne and its geology.  
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Figure 14. Kullaberg with steep rocky shores from Mölle to Arild. Low rocky shores from Arild and 

eastwards. 

 

Figure 15. Section of the Kullaberg shores with steep rocky shores, here with sections of coves with coarse 
rounded boulders - Josefinelust. You were there! (Photo J. Åkerman) 

1 km 
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Short sections of lower rock coast are found along the west and south side of Bjärehalvön peninsula, 

around Stenshuvud National Park, north and south of Simrishamn and here the bedrock is quarzitic sandstone of 

Precambrian age. The distribution of the different coastal types is shown in figure 17.  

The morphology of the high rocky coast in gneiss is highly dominated by tectonics i.e. the structural pattern of 

cracks; the position of the intrusive dykes, the exposure to the most predominant winds and to some extent to the 

different post glacial sea levels. Talus is common. The highest coastline was generally around 50 m.a.s.l higher 

than today in the NW and traces of this, with caves and abrasion platforms might be seen especially along the NW 

exposed shores. Some of the more traditional slope features in steep rocky coast (as shown in fig. 16 can be found. 

In south Skåne the highest coastline is lower – between 15 m and 30 m.  

. 

 

 

Figure 16. Typical cliff forms in high steep 

Bed-rock coast (A & B), C is in un- 

consolidated material. (Åkerman 2010) 

 

 

4.1.2 Flora and fauna  

 
Along rocky coasts the actual beach, which is the 

zone between high and low water levels, has a clear 

zonation mainly determined by the salinity. This 

zonation is wider the more exposed the coastal 

section is. Along the coast of Scania that is the NW 

exposed shores. The very border between sea and 

shore is often very sharp and around the mean water 

level we find numerous molluscs, shells etc. A very 

characteristic species is the barnacle (havstulpan). 

Several species of Balanus is often present. The 

balanus is a genus in the family Balanidae of the 

subphylum Crustacea. It is a small crablike creature 

having a “shell-like” armour around itself. Common 

molluscs are shells of the family Littorina - for 

example (Littorina littorea) – se. vanlig 

strandsnäcka.  

Just above the Balanus zone we have the black tar 

lichen (Verrucaria maura) lining all rocky and stony 

shores in a 0.2-1.5 m wide zone. In situations where 

the beach is very sun exposed the black tar- lichen 

may be replaced by the extremely slippery blue green 

algae Calothrix scopulorum. The next zone is 

dominated by the orange yellow lichen Caloplaca 

marina. Some other species do occur but this zone is 

very poor in species – to close to the salty sea for 

many species but not frequently enough flooded by 

seawater for others.  

In the upper parts of zone d) the large grey/green 

bush lichen Ramalina siliquosa. Ramalina siliquosa, 

also known as sea ivory, is a type of tufted and 

branched lichen, which is found on preferably 

siliceous rocks.  
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Figure 17. Costal types along the Skåne coastline. 1= Tidal marsh, 2= Sandy, 3=Blocky moraine coast, 4= 

Steep coastal buffs, 5= Low rocky coast, 6=High steep rocky coast, 7= Anthropogenic (Urban/recreational) 

coast 

 
Here we also find the first vascular plants like, Sea Plantain (Plantago maritime) (se. gulkämpar) and the Sea Aster 

(Aster tripolium) (se. strandaster). Still further from the shoreline we find sea thrift (Armeria maritima) (se. 

strandtrift), Sea Campion (Silene uniflora) (se. strandglim) and Common Scurvygrass (Cochlearia officinalis) (se. 

skörbjuggsört). 

 

The higher vegetation that is directly connected with the steep rocky shores does not deviate very much from other 

types of vegetation in close connection to the coastline. However, the very coarse and thin loose material often 

restricts the species to salt tolerant higher bushes and trees. Some dominant species are oak (Quercus robur), Roan 

(Sorbus aucuparia) Swedish Whitebeam (Sorbus intermedia) and Birch (Betula pubescens). 

 

On the upper slopes and grazing lands, the Juniper (Juniperus communis) is very common together with wild roses 

(Rosa dumalis), blackthorn or sloe (Prunus spinosa), Common Ivy (Hedera helix), and wild honeysuckle (Lonicera 

caprifolium). Other common species are ferns (Asplenium septentrionale) and (Cystopteris fragilis) and black 

berries (Rubus plicatus). 
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Figure 18. An example of the zonation of a rocky coast on the island of Jersey. a) Balanus zone, b) black tar 

lichen, c) blue green algae Calothrix scopulorum zone and d) the yellow lichen Caloplaca marina zone. (Photo 

J. Åkerman) 

 

  
Figure 19. Steep rocky coast at Ransvik, Kullaberg. Note the balanus zone at a) and the black tar 

lichen zone at b) (Photo J. Åkerman) 

a 

b 

b 

a 

d 

c 

b 
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Figure 20 a. Sea kale (Crambe maritima)                        Figure 20 b. Common Ivy (Hedera helix), 

(se. Strandkål). (Photo J. Åkerman)               (se. Murgröna) (Photo J. Åkerman) 

 

     
Figure 20 c. Sea thrift (Armeria maritima)                         Figure 20 d. Sea ivory (Ramalina siliquosa) 

(se.strandtrift) (Photo J. Åkerman)                            (se. strandbrosklav). (Photo J. Åkerman) 

 

     
Figure 20 e. Sea Aster (Aster tripolium)          Figure 20 f. Scotch Lovage (Ligusticum scothicum) 

(se. strandaster) (Photo J. Åkerman)              (se. strandfloka) (Photo J. Åkerman) 
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At the field level we find heather (Calluna vulgaris) Common Bent Grass, (Agrostis capillaris), Blue Fescue or 

Sheep Fescue Grass (Festuca ovina) and on moist places matgrass (Nardus stricta).  

Close to the shoreline and in the beach cobbles we might find sea kale (Crambe maritima) (se. Strandkål) sea 

mayweed (Tripleurospermum maritimum) (se. Kustbaldersbrå) and Scotch Lovage (Ligusticum scothicum) (se. 

strandfloka). 

The different species described above are here as material for the interested and there is no demand that you know 

the species for the final examination. The same type of information for other types of coastal types will be given 

below. 

 

4.1.3 Lime stone coasts. 

 

High rocky coast lines developed in limestone is common in many parts of the world. The closest we have here in 

Skåne are to be found at several places in Denmark. For example, Møns klint and Stevns klint, which are developed 

in soft limestone-chalk of the same type that we have in the limestone quarry in Limhamn.  

  
Figure 21. Møns klint and Stevns klint - Denmark. (http://www.sembo.se) 

 

An important type of “high rocky coast” developed in hard limestone is the type that we find around Öland and 

Gotland. On these two islands, the limestone is a hard coral reef limestone of Ordovician age. The high, steep shores 

are mainly situated on the west-facing coast of the two islands as the limestone has a 10-20o dip towards the east. 

Characteristic are the development of a 30-100 m wide abrasion platform, a steep vertical cliff or a chaotic pattern 

of stacks (se. raukar). Figure 22.  

 

 
Figure 22. Stacks (Raukar) and an abrasion platform on the west coast of Öland. (Photo. J. Åkerman) 

http://www.google.se/imgres?imgurl=http://images.sembo.se/ImageService/ImageHandler.ashx?service%3Dsembo%26nameOfImage%3D23296.jpg%26resizeMode%3DFitOutside%26width%3D950%26height%3D350%26formatSettings%3Djpeg(quality-90)&imgrefurl=http://www.sembo.se/d/hotell/danmark/sjalland-och-oarna/mon&h=350&w=950&tbnid=71WjtHb5UnhpYM:&zoom=1&docid=8lk7vOC4lYG93M&ei=WV0xVIt85uHLA9e-gsAL&tbm=isch&ved=0CDMQMygKMAo&iact=rc&uact=3&dur=600&page=2&start=9&ndsp=20
http://www.google.se/imgres?imgurl=http://www.ghidora.dk/wp-content/uploads/Stevns-klint.jpg&imgrefurl=http://www.ghidora.dk/?tag%3Dstevns-klint&h=666&w=1002&tbnid=kn6rtFub6jKJYM:&zoom=1&docid=2c9ih0yBlG9ipM&ei=oF0xVPWgBMXMygO3moDYDA&tbm=isch&ved=0CC8QMygOMA4&iact=rc&uact=3&dur=988&page=2&start=12&ndsp=19
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4.2 Blocky (gravely) moraine coast 

 
This is together with the sandy coast the most widespread type along the Scanian coasts. The till-soils (and is some 

cases moraine deposits and forms, like drumlins and both end and lateral moraines) deposited in many places in 

Scania – it is basically only the NE-till that is a blocky sandy gravelly till. When this till is washed by the wave 

action, the finer fractions are washed away leaving the blocks or the gravel behind. This gives the shore a blocky 

character and especially if the shore is shallow a wide zone of blocks are seen along the shore. (Figure 23 & 24)  

The size of the blocks or the finer gravelly material has a very diverse character including a lot of material from as 

far as Finland, northern Sweden, the Nordic mountains etc. However, the local bedrock dominates and some parts 

of this coastal type may be developed with a dominance of shales, gneisses or with a mixture of limestones with a 

high content of flint stones (see cover photo!).   

The coastal morphology may be steep and have its special name – a coastal bluff coast (in Swedish Backafallskust). 

See below. On exposed low coast, the morphology is often just a 1-2 m high scarp at the storm high water level. 

Often, we see a set of this type of beaches (2-4 levels) from higher former sea levels from the deglaciation phase. 

The more prominent of these fossil sea levels are from the Littorina Sea and the Ancylus Sea levels, which are 

important features in the landscape used since 8000 years ago as communication lines and places for settlements.  

In other cases, it is just an even transition from higher levels down to the beach. The land use for this type of coast 

is generally grazing lands and has a characteristic vegetation zonation. (Figure 25.) 

 

 

 
Figure 23. A typical transition from a low rocky coast in the background to a blocky moraine coast. 

The picture from Arild on the exposed north side of Kullaberg. (Photo J. Åkerman) 
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Figure 24. A section of a typical blocky moraine coast. The picture is from an area just east of 

Trelleborg on the south coast. The birds are migrating Barnacle geese, stationary cormorants and 

different gulls. (Photo J. Åkerman) 

 

 

 
Figure 25. A generalized vegetation zonation along a low, west exposed, protected and grazed 

moraine coast along the Öresund sound (Compare stop no. 1 in the second part of your guide).   

 

 

 



Excursion guides NGEA01 Åkerman 2018 

25 

 
Figure 26. Blocky moraine coast with a sandy beach in the background.  (Photo J. Åkerman) 
 

 

 
Figure 27. An example of how large boulders may be transported by the “assistance” a seaweed (here 

bladder wrack, Fucus vesiculosus (se. blåstång) that is growing upon it. By this, the buoyancy of the 

seaweed and the energy of the waves may easily drag even large boulders ashore during storms. (Photo J. 

Åkerman) 
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4.3 Steep coastal bluffs of till or moraine - “Backafallskust” 
 

A special and for Skåne unique type of coast is the Steep coastal bluffs which sometimes are as high as 50 m. The 

steep buffs are sometimes active erosional vegetation free features with a slope angle determined by the materials 

slope angle of “stability” (35-48o). In other cases, the bluffs are covered with vegetation with stabilizing grass of 

various species. The best example of this coastal type is the Island of Ven and the Kåseberga ridge, which we shall 

visit. The coastal bluffs are at all sites built up by till often with large portions or layers of glacifluvium and even 

clay horizons. The till deposits are large and deep and often contain layers of both the SW- and NE–tills and inland 

from the coast they are important geomorphological features in the landscape often called “åsar” in Swedish. 

However, they are basically moraines (squire moraine, end moraine, dead ice moraine hills etc. (Figure 28)  

At the foothill of the “Backafall” shores, we normally find a narrow zone of washed blocks or gravels often with 

the same characters as along the common moraine shore. The grass covered slopes of Ven, the Backafallen, which 

has given this coastal type its Swedish name are clearly see from the E6 between Helsingborg and Landskrona 

where we passed during our first excursion. The more or less continuous steep slopes around the island lift Ven out 

of the sea and give the island the shape of a table plateau. The Backafallen slopes on Ven as well as all the other 

sites with this type of coast are protected as a nature reserves. The slopes of Ven and similar grass covered slopes 

demonstrate a special flora, rich in rare or at least not so common species found only in this type of slopes. Some 

of Sweden’s rarest plants, the Great horsetail (Equisetum telmateia) (se. Jättefräken) and Knapweed broomrape 

(Orobanche elatior) (se. Klintsnyltrot), have their strongest footholds on the slopes of Ven. Around the farms and 

some parts of Backafallen you can also see the hollyhock mallow (Malva alcea) (se. Rosenmalva eller rosenkattost). 

Along the mainland coast of Skåne this type of shores are also found on both sides of the village of Ålabodarna 

(south of Helsingborg) and along the Kåseberga ridge east of Ystad (Figure 17). 

 

 
Figure 28. The “Kåsebergaåsen” ridge with a “Backafall” coastal bluff just east of the village Kåseberga. 

(Photo J. Åkerman) 
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Figure 29. Step coastal bluffs developed in pure glacifluvial sands and gavels along the Jutland 

west coast. (Photo J. Åkerman) 

 

 

 

Figure 30. Step coastal bluffs developed in sands and gavels along the Jersey coast. Note the zone 

of large boulders at the foot of the bluff. (Photo J. Åkerman) 
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4.3.1 Vegetation 

As stated above only few plants are characteristic to this type of coast. On lager blocks the same type of zonation 

as on the rocky coast may be seen - balanus, black tar lichen, blue green algae, orange lichens zones etc. might be 

seen. As the shore below the bluff often is built up by large blocks and beach cobbles in constant grinding action 

by the waves other vegetation is rare at the lower levels. (Figure 30) 

Two species that are common but can be found also along other shores are kale (Crambe maritime) (se. strandkål) 

(which we will find at the last stop) and Shore Angelica (Angelica archangelica ssp. Littoralis) (se. strandkvanne). 

Figure 31. 

 

4.4 Sandy beaches  

 

Sandy beaches are by far the most common type of beach along the coast of Skåne (Figure 17). The sandy beaches 

vary considerably in width from just a few meters to several km. For example, along the west coast from Mölle in 

the north to Malmö in the south it is common that the beach is only 4-6 m wide and then directly interrupted by a 

steep erosion scar or step covered on to with Blue Lyme Grass (Leymus arenarius) (se. strandråg) and Sea sandwort 

(Honckenya peploides) (se. saltarv). Ashore from the erosion step and the narrow zone of Blue Lyme Grass follow 

often the vegetation zonation (strandängsvegetation) that is shown in figure 33.  

 

The main characteristics of coastal processes, material and forms of the near shore zone along a sandy coast are 

summarized in figure 34. For further reading about this, it is referred to the textbook. 

 

Figure 31. Shore Angelica (Angelica archangelica ssp. Littoralis) (se. strandkvanne) growing just east of 

Smygehamn. (Photo J. Åkerman) 

 



Excursion guides NGEA01 Åkerman 2018 

29 

4.4.1 Beach profiles. 

The size, shape and composition of beach material, the tidal range and the type and characteristics of incoming 

waves determine the cross-profile form of beaches. The upper section of many beaches consists of a horizontal to 

slightly landward sloping surface called a berm (Fig. 11-13). This feature is not ubiquitous and is usually absent on 

gravel and pebble beaches. A berm is a zone of vertical accretion formed by backwash deposition and its elevation 

is therefore limited by the upper limit of swash.  

On the seaward side of the berm, and separated from it by the berm crest, is the beach face. Its gradient is largely 

determined by the grain size of the beach material, and ranges from around 2° in fine sand to as high as 20° in 

coarse pebbles. Partly his might be explained by the greater permeability of coarser sediments. Since swash 

percolates more rapidly as it progresses over a pebble beach than it does across a sand beach, less water is available 

in the backwash to transport coarser material back down the beach face. A steeper slope therefore develops to 

compensate for this. 

 The importance of percolation rates in influencing beach gradients is underlined by the observation that lower 

gradients are associated with poorly sorted beach sediments (which are more closely packed and therefore less 

permeable), whereas high gradients characterize beaches with sediments of the same mean size but better sorting. 

Wave height and steepness are also correlated with beach face slope angle, with steeper and higher waves being 

associated with gentler gradients as the y generate more backwash. Some of the main characteristics of the 

processes, material and forms of the near shore zone along a sandy coast are shown in figure 32. 

Use this figure in combination with your textbook! 

 

Figure 32. A summary of the main characteristics of processes, material and forms of the near shore zone 

along a sandy coast. Zones of maximum sand transport are indicated by shading. After J.C. Ingle 1966. 

 

 

Where the beach gradient is shallow, there is typically a submerged longshore bar running parallel with the beach 

and separated from it by a trough. Several bars may be present offshore from beaches with very shallow gradients. 

They seem to develop in response to the action of breaking waves and apparently migrate to and from normal to 

the shoreline because of changes in wave characteristics. The beach profile is not static but rather changes its form 

over a range of time scales, the most significant of which, at least in the high-energy storm wave environments of 

the mid-latitudes, is a yearly cycle of erosion and deposition.  

The predominance of swell waves in the summer is associated with deposition from swash and a phase of beach 
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construction, often with the development of a berm just above high-water mark. During the winter, however, storm 

waves cut back or destroy the berm completely. The sediment eroded is transported just offshore and deposited in 

longshore bars, before being gradually returned to the beach as the berm is constructed again the following summer.  

Wave steepness is apparently the critical factor in determining whether a swell or a storm wave beach profile 

develops. Since the berm is a major dissipater of wave energy, its destruction by storm waves has a major impact 

on rates of coastal erosion as it can lead to wave attack on backing cliffs. 

 

As well as characteristic profile forms, beaches also exhibit regularities in plan (along the shore), ranging in scale 

from l m or so to features over 100 m in length. These rhythmic features involve a consistent repetition in form 

along the beach. The smallest significant regularities are beach cusps. These are crescent-shaped indentations lying 

parallel with the shore on the upper beach face and along the seaward margin of the berm. Although not confined 

to beaches with a particular grain size of the sediment they are best developed in a mixture of sand and fine gravel 

(Figure 33). In spite of their simple form, there is little agreement as to the origin of beach cusps, several factors 

seemingly contributing to their development. They form most readily where waves approach the coast perpendicular 

and consequently where longshore drift is minimal. Tides have also been suggested as an instrumental factor; under 

high tidal ranges, they frequently form a series of ridges down the beach but they have also been seen to develop 

along tide-less lakeshores. It has been observed that cusp spacing is positively correlated with wave height, but a 

stronger  

 

 

Figure 33. The formation of beach cusps. Onshore flow divides on the cusp “horn” where coarser sediment 

is deposited. The flow then turns and moves offshore along the fine grained central bay. (after Pethick 1984) 
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Figure 34. Beach cusps along a sandy and gravelly coast 3 km east of Hambantota, Sri Lanka. (Photo J. Åkerman) 

 

relationship exists with swash distance - the distance between the point at which waves break and the highest point 

on the beach reached by the swash. Cusps may be initiated by slight irregularities in form along the beach. These 

are subsequently enlarged by swash with the eroded material being deposited on either side by the backwash until 

an equilibrium form is attained and the sediment moves in a closed cycle. 

Significantly larger than cusps are sand waves and crescentic bars. They are submerged features with a long- shore 

wavelength usually around 200--300 m. They are found off both straight beaches and along embayed coasts, but 

are confined to micro-tidal environments. Rip currents are often contributing to the sediment transport in their 

formation. Longshore drift also seems to play a role in their development, and in this, they differ from beach cusps.  

Along coasts composed solely of unconsolidated sediments, such as the west coast of Sri Lanka river mouths may 

take the place of head- lands in separating individual beaches. Along some coasts, low, linear beach ridges 

composed of sand or shell debris surrounded by low-lying marshes are found. These features are known as 

Cheniers. They can be up to l km across, 100 km long and 4 m high. Coastal plains formed by alternating ridges 

and marshes are termed Chenier plains. Their precise origin is uncertain although it is generally agreed that 

variations in sediment supply are important in their development. Some workers consider that the most significant 

factor controlling their formation is raising sea level, but research in China has demonstrated that the Cheniers 

found there have developed since present sea levels were more or less stabilized.  
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4.4.2 Dunes and Vegetation 

 

In Skåne in cases where the sandy shore is wider there is often a 25 m to 3 km wide zone of dunes. However, in 

most cases the wider zones with dunes have been planted with pines (Pinus Sp.) in order to stabilize the sand and 

prevent sand drift further inland to the agricultural areas.  

Areas with a wide zone of active dunes are today best found in the Sandhammaren area (which we will visit) Figure 

36, the Falsterbo peninsula, the inner Skälderviken and an area south of Åhus. Other areas do occur but only along 

short sections and they are all occupied with summerhouses etc. 

 

 
Figure 35. An example of a typical zonation of the vegetation along a sandy shore in Skåne. Note that the 

zone with dunes in South Sweden may vary from a few meters to 3 km in width.  

 

 

The active dyne areas have as the main vegetation the Blue Lyme Grass (Leymus arenarius) (se. strandråg), 

European beach grass (Ammophila arenaria), (se. sandrör), Baltic beach grass (Ammophila baltica) (se. östersjörör) 

and Sand Couch (Elytrigia juncea ssp. Boreoatlantica) (se. strandkvickrot). Further the exotic wild rose bush (Rosa 

rugosa) (from SE-Asia) is a species that has spread all over and is today one of the most typical higher plant in this 

environment.  

The dunes along the costs of Skåne show some of the dune forms that we have seen from the dune systematic in 

our textbook. Very often coastal dunes have a partly separate classification system splitting dunes into four groups; 

free dunes, impeded dunes, transgressive dunes and remnant dunes. See Table 1 below.  

However, this classification may partly be used also in arid environments. 

 



Excursion guides NGEA01 Åkerman 2018 

33 

 
Figure 36 a. A typical view of a wide section of the Sandhammaren beach. (Photo J. Åkerman) 

 

 

Figure 36 b. The same view of the same beach after a storm. (Photo J. Åkerman) 
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Table 1. Classification of coastal dunes. (Åkerman 2012) 

 

Type Forms Orientation 

PRIMARY DUNES (sand derived from the active beach) 

Free dunes (vegetation 

unimportant)   

Transverse ridges, barchans, oblique 

ridges 

Wind orientated and generally 

perpendicular to dominating winds 

Impeded dunes (vegetation 

important) 

Frontal dunes, sand beach ridges, 

dune platforms 

Nucleus orientated and generally 

parallel to rear of source beach 

SECONDARY DUNES (sand derived from erosion of impeded dunes) 

Transgressive dunes (derived from 

erosion of impeded dunes) 

Blow out dunes, parabolic dunes, 

longitudinal dunes, transgressive 

dunes 

Wind orientated and generally 

parallel to prevailing winds 

Remnant dunes. Eroded forms of any of the free or 

impeded  

Wind orientated, complex 

 

 

 

4.5 Tidal marsh land and coastal meadows (Marskland och havsstrandängar)  

 

A tidal marsh is a type of wetland ecosystem that is found along coasts and estuaries of which the flooding 

characteristics are determined by the tidal movement of the adjacent estuary, sea or ocean. 

According to the salinity of the flooding water, freshwater, brackish and saline tidal marshes are distinguished. 

Respectively, they are often classified into coastal marshes and estuarine marshes. 

They are also commonly zoned into lower marshes (also called intertidal marshes) and upper or high marshes, based 

on their elevation with respect to the sea level. 

In addition they may be further classified into back-barrier marshes, estuarine brackish marshes and tidal freshwater 

marshes, according to the degree of the influence of the saline sea water level. 

 

The range of tide around the coast of Skåne is modest -10-20 cm at the most. See figures 41 and 42.  Still water 

level fluctuations are regularly occurring with variations between 0.25 m and up to 2 m because of air pressure, 

wind speed and directions, wave height and direction and the outflow situation from the Baltic Sea towards the 

North Sea. These fluctuations are so common that they are a system comparable with a tidal system. Hence, costal 

processes to some extent are similar to those along coast with a more pronounced tidal system. Some parts of the 

SW- part of Skåne have a coast that can be classified as a tidal marsh system. As seen from Figure 17 it is the area 

south of Malmö down to Skanör that are classified accordingly. 

Along sections with a low coast protected from wave action, the water level fluctuations dominate the development 

of a sediment environment with accumulation of fines and vegetation that is more or less equal to the tidal marsh 

system. These coastal salt marshes can be distinguished from terrestrial habitats by the daily tidal flow or other 

water level fluctuations that occur and continuously inundate the area. It is an important process in delivering 

sediments, nutrients and plant water supply to the marsh. At higher elevations in the upper marsh zone, there is 

much less water and sediment inflow, resulting in lower salinity levels. Soil salinity in the lower marsh zone is 

fairly constant due to more frequent inflow.  
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Figure 37. Simplified terminology for the tidal zone. 

 

However, in the upper marsh, variability in salinity is shown as a result of less frequent flooding. Rainfall can 

reduce salinity and evapotranspiration can increase levels during dry periods. As a result, there are microhabitats 

populated by different species of flora and fauna dependant on their physiological abilities. The flora of a salt marsh 

is differentiated into levels according to the plants' individual tolerance of salinity and water table levels. Vegetation 

found at the water must be able to survive high salt concentrations, periodical submersion, and a certain amount of 

water movement, while plants further inland in the marsh can sometimes experience dry, low-nutrient conditions. 

It has been found that the upper marsh zones limit species through competition and the lack of habitat protection, 

while lower marsh zones are determined through the ability of plants to tolerate physiological stresses such as 

salinity, water submergence and low oxygen levels. 

 

The factors and processes that influence the rate and spatial distribution of sediment accretion within the salt marsh 

are numerous. Sediment deposition can occur when marsh species provide a surface for the sediment to adhere to, 

followed by deposition onto the marsh surface when the sediment flakes off at low tide. The amount of sediment 

adhering to salt marsh species is dependent on the type of marsh species, the proximity of the species to the sediment 

supply, the amount of plant biomass, and the elevation of the species.  

Salt marsh species also facilitate sediment accretion by decreasing current velocities and encouraging sediment to 

settle out of a suspension. Current velocities can be reduced as the stems of tall marsh species induce hydraulic 

drag, with the effect of minimising resuspension of sediment and encouraging deposition. Measured concentrations 

of suspended sediment in the water column have been shown to decrease from the open water or tidal creeks 

adjacent to the marsh edge, to the marsh interior, probably as a result of direct settling to the marsh surface by the 

influence of the marsh vegetation species. 

 



Excursion guides NGEA01 Åkerman 2018 

36 

 
Figure 38. Tidal flat at low tide. The sediment trapping plants here is Glasswort, Salicornia europaea (se. 

Glasört). Further inland we find the Cordgrass (Spartina alterniflora) and Common saltmarsh-grass 

(Puccinellia maritima) (se. strandgröe) South west coast of Jylland, Denmark. (Photo J. Åkerman) 

 

Inundation and sediment deposition on the marsh surface is also assisted by tidal creeks which are a common feature 

of salt marshes. Their typically dendritic and meandering forms provide avenues for the tide to rise and flood the 

marsh surface, as well as to drain water, and they may facilitate higher amounts of sediment deposition than salt 

marsh bordering the open ocean. Salt marshes do not however require tidal creeks to facilitate sediment flux over 

their surface. (Figure 39) The elevation of marsh species is important; those species at lower elevations experience 

longer and more frequent tidal floods and therefore have the opportunity for more sediment deposition to occur. 

Species at higher elevations can benefit from a greater chance of inundation at the highest tides when increased 

water depths and marsh surface flows can penetrate into the marsh interior. 

The marsh lands in Skåne are subject to weak tidal influences but still show distinct patterns of vegetation zonation. 

In low marsh areas with high salinity we may find Glasswort, Salicornia europaea (se. Glasört). However, this 

species is mainly restricted to the true marsh lands in Denmark. In Skåne we more often find the Cordgrass (Spartina 

alterniflora) and Salt marsh hay (Spartina patens) (se. marskgräs) and Common saltmarsh-grass (Puccinellia 

maritima) (se. strandgröe).  

There is also a wide distribution of Sea clubrush (Bolboschoenus maritimus) (se. Havssäv), (Schoenoplectus 

lacustris) (se. säv), Softstem bulrush (Schoenoplectus. tabernaemontani) (se. blåsäv) and Common reed 

(Phragmites australis) (se. bladvass, vass eller rörvass). These species all have different tolerances that make the 

different zones along the marsh best suited for each individual species. 

Salt marshes are quite photosynthetically active and are extremely productive habitats. They serve as depositories 

for a large amount of organic matter and are full of decomposition, which feeds a broad food chain of organisms 

from bacteria to mammals. Many of the halophytic plants such as Cordgrass are not grazed at all by higher 

animals but die off and decompose to become food for microorganisms, which in turn become food for fish and 

birds. 
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Figure 39. Tidal creeks on the marsh surface form a typical drainage pattern of short channels. Their 

typically dendritic and meandering forms provide avenues for the tide to rise and flood the marsh. South 

west coast of Jylland, Denmark. (Photo J. Åkerman) 

 

 

Figure 40. Typical tidal creeks and canals on the marsh surface on our stop no. 1, near Bunkeflo south of 

Malmö. The only coastal area in Sweden where this is found. (Drone Photo J. Åkerman) 
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Figure 41. Sea level changes at Skanör on the Swedish SW coast during September 2018.  

(source:https://www.smhi.se/vadret/hav-och-kust/vattenstand-och-vagor#) 

 

 

Figure 42. Sea level changes in cm at Skanör on the Swedish SW coast during October 2018.  Red= 

observation, Green= short forecast, blue= long forcast. (source:https://www.smhi.se/vadret/hav-och-

kust/vattenstand-och-vagor#. https://screenshots.firefox.com/ZVdAkDfPljwQxEku/www.smhi.se) 


