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Olsson, H., 1974, Studies on South Swedish sand vegetation. Acta Phyto
geogr. Suec. 60, Uppsala. 176 pp. 

The vegetation on sand in South Sweden. is distributed within the Scandi
navian outHer of the Nemoral zone. From the 16th century documents 
record the sand shifting. Later many sites were planted with marram grass 
and pine. 

Of the flora the genus Cladonia is extensively treated. The phytosocio
logical investigation, agreeing with the Braun-Blanquet system, mainly 
stresses the floristic composition, in certain cases with stronger considera
tion of the physiognomy. 36 plant communities, man y new or ditTerend y 
conceived, are arranged in 18 classes. The synthetic description of the vege
tation de als with classification, structure, development, ecological remark s,_ 
distribution and sociological relationships. Vegetational changes and deve
lopment from immature to rnature soils during different processes have 
been investigated. 

A number of climate-phytomorphous and hydromorphous soils are trea
ted. A halo-nitrosere contains two series. A xerosere is split into a maritime 
dune subsere, a subsere of the sand affected by man and a subsere on in
land glacifluvial s and A hygrosere consists of a eutrophic subsere and an 
oligotrophic subsere with two series: one zonation on the west coast and 
one mosaic complex at Sandhammaren (Baltic coast). 

The ecological relationships between Sandhammaren and Tönnersa 
(west coast) are particularly compared. The variation in horizontal and ver
tical distribution of soil parameters such as water content, loss on ignition, 
pH and various nutrients is studied in relation to investigated vegetation 
units and gradients (seres). In the plant cover a quotient metais/total ele
ments was higher at Tönnersa than at Sandhammaren. 
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Preface 

The provinces of Halland and Scania are rich in san
dy tieids and sand dunes, particularly along the 
coasts. Most localities are non-calcareous and acid, 
except Vitemölla. Most of the coastal sand is aeolian, 
but inland there are glacifluvial sands too. Early 
records of the dun e vegetation are fragmentary, 
though the sands have interested man since the time 
of Linne. Parallel to natural vegetational changes 
human activity has transformed the landscape dur
ing the last centuries. Today very distinct floristic 
borders can be seen within the investigation area. My 
intention with this work is to study the differences of 
the vegetation in time and space. The first part is a 
regional study of the vegetation in South Sweden. 
The chief aim is to present a descriptive account of 
the composition of the vegetation, its classification 
and distribution, and also to describe the soil types. 
At the start of this work, in 1 965, the study was 
restricted to the maritime sands. Later the inland 
sands were included too. The last chapter deals with 
chemical and physical problems. 

The investigation was started in 1 965 at the 
Department of Plant Ecology, University of Lund, 
and is sti�l in progress. The main field work was done 

in the seeond half of the 1 960's. For valuable advice 
during the course of this stud y I am greatly indebted 
to Professor Nils Malmer, h e ad of the Department of 
Plant Ecology. Dr Åke Persson, Lund, has given me 
much help with the treatment of the phyto
sociological analysis. Allan Nicklasson, fil.lic., Väx
jö, has identified som e bryophytes. Bo W allen, 
fil.mag., Lund, working on the energy relations at 
Sandhammaren, has in recent years assisted me in 
the field work. The drawings have been made by 
Mimmi V arga and the language is revised by Gail 
Åkerman. 

For valuable discussions of the manuscript I am 
grateful to Professor Tyge Böcher, Copenhagen, Dr 
Richard Clymo, London, Göran Mattiasson, fil.lic., 
Lund and Mr Åke Riihling, Lund. Furthermore I 
should like to thank Gunnel Sjörs, technical editor of 
the Acta Phytogeographica Suecica, for help and ad
vice with the publication. 

Lund March 1 974 

Hans Olsson 

Dept. of Plant Ecology, Univ. of Lund, Sweden 
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The investigation _area 

Dune areas and sandy fields in South Sweden are 
situated west and south of the Caledonian Rocks, 
located inland and in coastal areas. The western 
dunes can be regarded as the northern offshoots of 
the phytogeographically extensive Atlantic dune 
system, the eastern ones are representatives of a 
B altic system. The inland dunes are similar to cor
responding dunes on the Continent. The investiga
tion area is illustrated on a survey map (Fig. 1), on a 
map showing the localities studied (Fig. 2), and on a 
map placed in a hypothetically phytogeographical 
quadrant system (Fig. 3). 

The investigated area includes parts of the 
provinces of Halland and Scania. In a wider perspec
tive the provinces of Blekinge, Småland and Öland 
also belong to South Sweden, but the sands there are 
not treated in this work. Of course the sands occupy 
only a small part of the whole area. Much of the 

o 100 

Fig. l. South part of Sweden. 
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coast of South Halland and Scania consists of sand. 
The inland sands are scattered. The Vomb sands in 

_the middle of Scania and the dune field just north of 
the lake of Bolmen in the province of Småland are 
examples. Though the selected localities differ in 
morphology, geology, climate, cultivation, vegetation 
and flora, they are representative of many similar 
localities in the investigation area and together they 
allow a phytogeographical and ecological synthesis 
of the whole area to be made. 

The areas investigated are: 

Haverd,al (Ha): around the bay Haverdalsbukten, near 
the sea shore, l. 7 km inland. 
Tö'nnersa (Tö'): around the bay Laholmsbukten, near the 
sea shore, S part near the river Lagan, N part near the 
river Genevadsån, 3 km inland. 
Å'ngelholm (Å

.
h): around the bay of Skälderviken, near the 

sea shore towards Vegeholm, also inland. 
Falsterbo (F a): the peninsula of Falsterbo, the south spit. 
Sandhammaren (Sh): the foreland of Sandhammaren, 
between the lighthouse and the Kåsebergaåsen-esker. 
Vitemö'lla (Vm): around the bay of Åhusbukten, S part 
near the seashore. 
Furuboda (Fb): around the bay of Åhusbukten, middle 
part near the seashore. 

Fig. 2. The investigation area. 



Å Is torp: 
.
between the village of saxtorp and that of 

Löddeköpinge, West Scania. 
Flyinge: n ear the village of Flyinge, NW part of the Vom b 
plain, central Scania. 
Revingehed: near the military base training camp, NW 
part of the Vomb plain, central Scania. 
Silvåkra: near the river Klingaälvsån, central part of the 
Vomb plain, central Scania. 
Vomb: near the village of Vomb, central part of the Vom b 
plain, central Scania. 
Björka: near the river Björkaån, NE part of the Vomb 
plain, central Scania. 
Hemmestorp: near the small village of Hemmestorp, S 
part of the Vomb plain, central Scania. 
Vitaby: between the village of Vitemölla and that of 
Vitaby, East Scania. 

The landscape in glacial time 

Many dune areas, especially along the coasts date 
from late glacial time. The inland dunes, formed dur
ing the late-glacial period or even early postglacial 
time, are glacifluvial in origin with homogeneous 
sand (Lundqvist, J. 1963 pp. 34-35). According to 
Hörner ( 1926) the necessary requirements for the 
formation of dunes were at hand, as the melting 
water of the inland ice filled up a great number of 
regions with sand, both valleys and other places. 

Scandinavian dunes were formed in front of the 
retreating ice. Often the sand was moved west or 
south (Lundquist, G. 1920). Large sand bars were 
deposited in or near lakes or bays of the sea at that 
time, for example at Bolmen in the province of 
Småland and at Siljan in the province of Dalarna 
(Fig. l). The main sand movement probably ceased 
early, for the latest parts about 4-5000 years ago. 
Lundquist, G. (op.cit.) has shown that sands from 
the province of Västergötland have been covered by 
vegetation since early subboreal time. The inland 
dunes are Concentrated in the deltas, in front of the 
inland ice, where the plain was open and unprotected 
from winds and there was little vegetation. 
Nowadays the inland sands are covered by pine 
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forests. The extent of aeolian sand in Sweden can be 
seen in Fig. 4, on the Continent in Fig. 5. 

Topography, aeology 

Sand sediments were deposited in ice lakes (Vomb 
plain), along coasts or on sandy fields. These soils 
are easily eroded by winds forming dune landscapes. 
The small resistance against erosion by the sea is 
thus a cause of the soft coasts in Scania. The Vom b 
plain, compared with other inland sands rather small 

o 100 200km 

Fig. 4. Distribution of aeolian sand in Sweden (from Atlas 
Fig. 3. South Sweden in a hypothetical quadrant system. över Sverige 1953-71). 
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4 Hans Olsson 

and more heterogeneous in the soil, is composed of 
sandy deposits (Saxtorp) or sand sediments with 
stratified clays (Vom b) indicating complicated ice 
conditions. The Vomb plain has a prolongation 
along the river Kävlingeån to West Scania, to the 
bills of Brösarp in East Scania and to the lakes near 
the village of Sövde in the South. 

Soils and soil regions are given in Table l. 
With few exceptions all recent dunes are con

nected with seashores, where sufficient quantities of 
sand are supplied by the wave action. Inland dunes 
independent of shore Iines have, in several cases, 
moved towards the shore under the influence of land 
winds. Genetically these dunes are inland dunes 
(Högbom 1 923). The dune system at Brattforsheden 
(Fig. l) in the province of Värmland (Hörner 1 926 p. 
96) consists of glacifluvial material transformed into 
gravel deposits and layers with aeolian sand 
preserved from the time of formation. Of interest are 
also the Bothnian Bay dunes ,probably formed from 
glacifluvial deposits. 

The sands are composed of fine and coarse sand, 
acid and poor in minerals and often very well sorted. 
The grain size has no direct effect on the vegetation. 
Du Rietz, T. ( 1953) has studied the mineral composi
tion, size and form of the sand grains. There is only a 
little increase in the quartz content in Bothnian 
seashore sand compared with that of the southern 
Baltic : Si02 increases from 70-75 % to about 95 % 
and Al203 decreases from 1 5 % to 5 %. To some ex
tent this could be explained by the fact that the Cam
brian sandstone in SE Scania is very rich in quartz. 
In d une sand from the province of Halland and in the 
Vomb plain the Si02 content is 80-90 %. 

In general the aeolian sand is uniform, sometimes 
only one grain size. The sand consists of quartz, 
feldspars and mica and corresponds to the composi
tion of a gneiss rock. Y ellow sand is rich in quartz, 
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Fig. 5 .  Sands south and west of 
the Baltic (from Högbom 1 923 
pp. 1 78- 1 79). 

brown in feldspars and white in shell fragments. The 
differences in colour are due to precipitated iron 
compounds, a layer of hydrated iron round the 
grains. Heavy grains with much iron can be collected 
in ripple marks on the beach. Dark sand on the sea 
shore is often a result of the reduction of sulphates to 
sulphides in the presence of organic matter. In 
Sweden the quantities of shell fragments take no or 
very little part in the dune formation. The medium 
size of the sand is 0.2-0.6 mm, more rounded grains 
in southernmost Sweden compared with northern 
parts. Davidsson ( 1 963, 1 964) has made 
petrographic analyses. At Sandhammaren there is 
good stratification regarding size, density and form. 
Marine gravels can be seen at Haverdal inside the 
outer dunes, at Sandhammaren behind the dune 
landscape, in the beach ridges at Järarna (see 
Moberg 1 895). 

The aeolian sand, dominated by quartz, is in 
general, as in the inland, non-calcareous with little 
feldspars, but compared with desert dunes and 
maritime dunes, it is not pure quartz. Instead the 
minerals have been mixed. A certain grain size is left 
in the dunes while finer materials are transported. 
Coarse grains can be seen in deflations. There is a 
genetical correlation between aeolian sand and 
aeolian mo-clay. The latter is probably transported 
by winds, the former via saltation. Afterwards the 
two fractions have been united and the sand accre
tion could be stopped (Hög bom op.cit. p. 1 6 1  ). From 
the Vom b plain Munthe et al. ( 1 920) have registered 
both fine aeolian sand and coarse materials mixed 
with quartz, feldspars and dark weakly calcareous 
minerals. Sometimes it is difficult to separate aeolian 
sand from marine sand. It is easier if the aeolian sand 
has covered peat layers lying on marine sand, seen in 
some places in Halland (see Mohren & Larsson, W. 
1 968 p. 86). 
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Table l. Soils (area % )  in soil regions (from Atlas över Sverige 1 95 3-71 ). 

area bedrock till glacifluv. 
gr avel 

Seanian clayey till <l < 5  1 0  
Vomb region <5 25  
Laholm region lO 1 5  < 5  
Ängelholm clay, 
till and sand 1 5  < 5  
Kristianstad region 25 <5 

Coastal types 
The bays of Hanöbukten, 27.5 km in length, in East 
Scania, and _ that of Laholmsbukten, 32.5 km in 
length, in South Halland are fairly round, whereas 
the bay of skälderviken is more elongated. lts shape 
is determined by the surrounding bedrock. Only at 
the inner parts does the soft shore line describe a part 
of a circle. The bays in the province of Halland, not 
only the bay of Laholmsbukten but also the smaller 
ones further to the north at Tylösand and Haverdal, 
are situated between rocks. The smooth sandy bays 
are replaced by an archipelago north of the town of 
Varberg. Earlier the southern parts of Halland also 
consisted of an archipelago (von Post 1933,  Öster 
1952, 1 960). Rocks and islands can also be found on 
the northern - part of the bay of Hanöbukten and 
further westwards in the province of Blekinge. 

In the rather uniform coast of southernmost 
Scania there are two formations of special kind. The 
peninsula of Falsterbo, rather young, resulting from 
offshore bars connected with each other and with the 
earHer coast, is originated as a compound island of 
bay bars (Davidsson 1 963). The foreland at 
Sandhammaren can be compared to a triangle, with 
one angle turned to the sea. Bay bars running in an 
easterly direction have been connected with an 
elevated northern area (Richter 1 934-36, Davidsson 
op.cit.). 

sand clay boulder peat 
el a y 

1 5  5 65 5 
45 5 10 1 5-
50 20 < 5  

35  40 10 
35 10 10 

Radiation and temperature 
N ear the coasts there are in o re than 2000 sun ho urs 
a year and as a consequence the precipitation is low. 
There is a diurnal fluctuation of the wind during the 
summer, from the sea to land and revers el y. An 
advective heat transport between land and sea takes 
place. The maritime zone reaches 30-40 km inland 
on the Swedish west coast, but along the Baltic coast 
it is not so pronounced. The Atlantic air dominates 
in the summer and in the autumn. A temperature 
gradient from the British lsles to the eastern _ Baltic 
(Fukarek 1 96 1  p. 20) shows that the difference 
between the coldest and the warmest months in
creases (Fig. 6). The maritime influence is most 
pronounced in April. The delay in spring is greater at 
the Baltic coast compared with the west coast, 
whereas the au tum n is warmer. 

Normally the mean annual temperature is 7-8°C, 
for July 1 6- l7°C and for January-February about 
0°C. The yearly amplitude is 1 6- 1 8°C (Atlas över 
Sverige 1 953- 7 1 ). _The mean annual value for 
Halmstad 1 966-70 is 6.8°C and for Ystad 7.3°C 
(SMHI). These values are slightly lower compared 
with the period 1 90 1-30 (Table 2). The mild winters, 
rarely below zero, have ·a maritime character. Thus 
the frost period is very short, no frost at all from 
May 1 5  to September 1 5. The summer is long, 144 
days with more than 10°C. In the sandy areas the 
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Table 2. Precipitation and temperature 1 901 -30 (From Bergsten 
1 947, 1 952, Ardö 1 957 p. 27). 

locality ann u al yearly mean temp. 
prec. mm temp. oc ampl. °C 

Falsterbo 442 7.9 1 6.4 
Ystad 563 7.5 1 6 . 1  
Sandhammaren 588 
Övedskloster 633 
Kristianstad 550 7.5 17.3 
B åstad 799 7.3 17.5 
Halmstad 746 7.6 17,.6 
Ty lön 560 

local elimate is important. The temperature can rise 
and fall rapidly, more on the sand surface than on 
grounds covered with vegetation. The conditions are 
very different on Iee slopes compared with windward 
sides. 

Precipitation, humidity, vegetation period 
Precipitation varies more than temperature, though 
the annual precipitation is low. Maximum occurs in 
July-August, more pronounced at the west coast 
than at the Baltic. Often there is a secondary max
imum in October-November. Pukarek ( 1 96 1  p. 25) 
has estimated the degree of oc�anity as the difference 
between the mean precipitation during April
September and October-March, which gives better 
relations between maritime and continental elimate 
than only the annual precipitation. In Halland there 
is a sharp gradient from the coast ( 600 mm/year) to 
the South Swedish highlands ( 1000 mm/year). Dur
ing 1 966-70 (SMHI) the mean values from Y stad 
and Halmstad are 602 and 765 respectively. Snow 
comprises 1 5-20 % of the annual precipitation. In 
summer the elouds are few; in winter the mists are 
common. The precipitation during the vegetation 
period is about 1 50-200 mm in SE Seandia and 275 
mm in coastal Halland (Atlas över Sverige op.cit.). 

Hesselman ( 1 932) has determined the humidity as 
de Martonne's index during the vegetation period. 
The coasts along South Sweden have a dry subarid 
climate, index about 30 (Atlas över Sverige 1 953-
71 ) .  The lo w humidity is a combined action of 
precipitation and temperature. Tamm, O. ( 1959) es
tablished the humidity index as a measure of the 
average run-off. The Tamm index gives a better idea 
about the tendency of podsolation. The mean value 
( 1 3°0) 1966-70 (SMHI) is for Halmstad 78 and 
Y stad 77 .  The conditions just near the sea ditTer 
from those of the inland (see Sterner 1 922 pp. 358-
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359). The more preci.pitation and evaporation ap
proach each other the weaker is the drainage and 
thus the leaching. The vegetation utilizes the 
precipitation during the vegetation period and to 
some extent soil water from late winter. 

The vegetation period is a bo ut 240 day s (> 3°C) 
or according to Langlet ( 1 937  p. 3 73) only 1 80 days 
(> 6°C). The length of the vegetation period has fluc
tuated d urin g the 20th century. The autumns have 
been milder and thus the period longer. Now when 
the length is decreasing, the temperature seems to be 
lower. 

Winds, water level 
A flow of low pressures in South Sweden is directed 
to the east or northeast. On the south side of the low 
the wind s are stronger. The prevalent wind s are 
strongest during the summer, higher for east than for 
west winds. The winds have little importance for the 
vegetation as a whole but can strongly influence the 
outer dunes. The wind components are of great im
portance for the marine exposure (Bergstedt 1 9  3 1 , 
Richter 1 934-36, Ardö 1957 ,  Davidsson 1 963,  
1 964), especially the number of hard �inds. Accor
ding to Sandberg ( 1 929) the mean direction during 
july-September is W 26.4 S and for the whole year 
W 46.3 S on the Swedish west coast. Gales 
(>24 m/see) occur during November-January. The 
lightest winds appear during May-June. The autumn 
activity starts in August-September. 

W est wind s dominate, at Sandhammaren a bo ut 
60 % from SE-NW and 40 % from SE-NE during a 
10-year-period. The gale in October 1 967, 60-75 % 
from S W and only 0- 1 % from NE (SMHI), is 
probably the most severe in South Sweden since 
1 902. At Furuboda on the bay of Hanöbukten there 
are both SW-W winds and sea winds in the outer 
parts. Changes in the water level depend on changes 
in the weather. The w ater rises if there is a low with 
landward winds and falls with pressure and seaward 
winds. In storms with eastern winds the water level 
can rise about one metre on the east coast. In South 
Sweden the tides have no influence on the water 
lev el. 

The South Swedish sands in the literature 
In the 1 8th century, the Linnean era, the economic 
attitude to the sands was quite elear, probably the 
first contributions to modern ecology in Sweden. The 
most important works are : Linne ( 1 749), Hallen-



borg, C. ( 1 750), Lidbeck, E.G. ( 1 759), Cronberg 
( 1 762), Montin ( 1 768), Retzius ( 1 776), Lidbeck, A. 
( 1 795), Osbeck ( 1 796). Of other works of special in
terest can be mentioned :  Richardson ( 1 752-53), 
Tidström (l 7 56), Fischerström (l 7 6 1  ), Montin 
( 1 766), Barchaeus ( 1 773), Osbeck ( 1 776). 

In the 1 9th century pine cultures dominated the 
contents as in the following works :  Bruzelius ( 1802), 
Odencrants ( 1 8 1 7), Hallands Läns Hushåll
ningssällskaps Handl. 1 820 & 1 84 7, Christianstads 
Läns Kongl . . .  Handl. 1 823-38, Malmöhus 
Läns . . .  Handl. 1 8 1 7- 1 825, Bruhn ( 1 862), skogs
styrelsens . . .  Skogsväsendet 1 876-79, Lindbohm 
( 1 89 1 ), Noreen ( 1 89 1), VisteHus ( 1 89 1 ), Sylvan 
( 1 892). Also in the 20th century several researehes 
are concerned with the afforestation : Hemberg 
( 1 904 ), Mellström ( 1 9 14 ), af Petersens ( 1 9  3 2 ), 
Betänkande . . .  flygsandsfält i Hallands län ( 1936), 
Malmström ( 1939), Månsson ( 1 960), Troedsson 
( 1 964). 

Phytogeographical aspects and floristic notes of 
the vegetation have been given by man y authors : 
Topografiska . . .  Halmstads län 1 84 7, von Post 
( 1863), Theorin ( 1 865), Areschoug ( 1 866), 
Topografiska . . .  Kristianstads län 1 876, Neuman 
( 1 884), Erikson ( 1 896), Nilsson, A. ( 1 905), Norlind 
( 1 9 1 3), Sernander ( 1 915, 1 9 1 7, 1 920, 1 925), 
Turesson ( 1 9 1 9), Sterner ( 1922, 1 924), Sjöbeck 
( 1 923), Hård av Segerstad ( 1 924, 1 925), Gertz 
( 1 933 ,  1 948), Weimarck ( 1 940, 1 947 a, 1 950), Nor
din.( 1 94 1 ), Suneson ( 1 942), Andersson, O. ( 1 950 c), 
Hallenborg, T. ( 1 956), Falk ( 1 957), Selander ( 1 957), 
Sjögren ( 1 957), Gustavsson ( 1 968), Nilsson, Ö. 
( 1 968). Studies of ecotypes and chromosome 
numbers can be found in Turesson ( 1 922, 1 925), 
Lövkvist ( 1 962) and Kjellqvist ( 1 964). The cryp
togams have been investigated by Osbeck ( 1 762), 
Waldheim ( 1 947), Andersson, O. ( 1950 b), Du 
Rietz, G.E. ( 1 952), Hasselrot ( 1 953) and Olsson, H. 
( 1972 b). Of the different floras can be mentioned : 

. Osbeck ( 1 788), Fries ( 1 8 1 7- 1 9), Areschoug ( 1 88 1), 
Neuman & Ahlfvengren ( 1 90 1), Weimarck ( 1 963). 

Plant sociology and ecology have been treated by 
Warming ( 1 909), Holmgren ( 1 92 1 ), Sterner ( 1 922), 
Sernander ( 1 925), Vallin ( 1925), Böcher ( 1 943 a), 
Dahlbeck ( 1 945), Andersson, O. & Waldheim 
( 1 946), Andersson ( 1 9  5O a), Tiixen ( 1 9  5 1), Bergholz 
& Holmquist ( 1 955), Ardö ( 1 957), Damman ( 1 957), 
Gimingham ( 1 962), .Malmer et al. ( 1 965), Nilsson, 
N.-G. ( 1 966), Rasmusson & Rasmusson ( 1 970), 
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Olsson, H. ( 197 1) and Tyler et al. ( 1 973). 
V egetational changes have been registered by 
Wibeck ( 1 906), Erdtman ( 1 952), Mattiasson ( 1 970) 
and Olsson, H. ( 1 972 a). Several maps with descrip
tions als o point out the c hanges in the landscape : 
Söderlingh ( 1 69 1 ,  1 698), Kanter ( 1 7  50), Kock 
( 1 765), Dahlbom ( 1 777/78), Lindblom ( 1 782), 
Brandberg ( 1 8 1 9), Malmström ( 1 936, 1 937), 
Troedsson (op.cit.), Olsson, H. et al. ( 1 97 1). 

A survey of the sand vegetation is given by 
Pettersson ( 1 965), who in particular emphasizes the 
changes brought about by man and domestic 
animals. 

Several works are concentrated on nature conser
vancy : NaturskyddsfOreningens . . .  Haverdalsom
rådet ( 1 937), Nordin ( 1 938), Dahlbeck ( 1 940), 
Glimberg ( 1 955 ,  1 964), Weimarck ( 1960), Malmer 
( 1 968 b), Andersson, E. & Nilsson, J. ( 1 97 1), 
Larsson, A. ( 1 97 1), Mattiasson ( 1 97 1), Olsson, H. et 
al. (op.cit.), Ljungberg & Persson, Y. ( 1973). 

The geological researehes are comprehensive: 
Lindström ( 1880), Erdmann ( 1 88 1), de Geer ( 1 889), 
Holst ( 1 895, 1 902), Moberg ( 1 895), Kurck ( 1 9 1 7)� 
Munthe et al. ( 1920), Nilsson, T. ( 1 935), Du Rietz, 
T. ( 1953), Caldenius et al. ( 1 966), Nilsson, K. 
( 1 966), Mohren & Larsson, W. ( 1 968). The 
geographical works are mainly concerned with the 
dynamic processes or the erosion problems : Palm 
( 1 9 1 9), Nelson ( 1 923), Bergstedt ( 1 93 1), von Post 
( 1 933), Richter ( 1 934-36), Ardö ( 1950), Öster 
( 1 952, 1 960), Jansson ( 1 959), Behrens ( 1 960), 
Ameen ( 1 962), Rasmusson ( 1962), Davidsson 
( 1 963,  1 964), Mattsson ( 1 964), Bergström ( 1968), 
Norrman ( 1 97 1). Remarks on soil science are found 
in Schlichting ( 19 54, 1 9  55), Linnermark ( 1 960, 
1 966), and Ekström ( 1 96 1). 

The following zoologists have investigated the 
sands : Ringdahl ( 1 921 ), Agrell ( 1934), Ardö ( 1 957), 
Almquist ( 1 969). Archaeology and historical culture 
are also of importance for understanding the con
ditions of the recent vegetation : Söderberg ( 1903), 
·campbell ( 1 928), Jönsson ( 1 934), Olsson, A. ( 1940-
45), Sjöbeck ( 1 945), Löfström ( 1 946), Hornmerberg 
( 1 955), Strömberg ( 1 97 1) .  

THE DUNES 

The width of a coastal dune can increase as a result 
of moving landwards or moving seawards as a con
sequence of accumulation, seen at Sandhammaren. 
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The main part of the sand transport occurs near the 
ground. The result is vertically growing dunes. Wind 
furrows can change the direction of the transport. 
The height of the dunes depends on the height and 
density of the plant cover, the sand volume above the 
ground water table and the wind force. The vegeta
tion accumulates the sand through the lee influence 
or proteets the dunes from deflation. Irregularly 
supplied material involves a periodicity in the dune 
growth. The moisture on the ground surface is an im
portant factor. The combined action of wind and 
water can have a negative effect on the dunes. As a 
rule the accumulative and positive transport occurs 
during spring and summer, the erosive and negative 
transport during autumn and winter. These two 
phases play an important role in the whole dune 
system and the Iife of biota (Ardö 1 957 p. 28), as 
weil as the size and direction of the d une migration. 

In flat coast areas, where the supply of sand is 
enough, dunes will be formed inside the beach. The 
dunes are built up by sand eroded from the dry 
shore. The dune front can be eroded by surging 
waves. The sandy bays, on the western coast and 
Seanian east coast, are orientated perpendicular to 
the resultant of the wind-generated w aves. The wind 
force can be divided into two components, one ac
ting along the shores and the other, perpendicular 
one, is a measure of marine exposure. Changed wind 
regime disturbs the balance between accumulation 
and erosion and a new balance with a new resultant 
appears. Currents with a speed of 2.5 m/see in the 
surface (Richter 1 934-36 p. 30) form grooves outside 
the shore and often between several submarine bars, 
one just near the shore (Schou 1 945 pp. 67-70). At 
high water level, developed beach ridges may be 
destroyed and moved landwards, at low water level 
seawards. The upper border of the beach is exposed 
to surging water. On the west coast the rivers 
debouch to the north. On the bay of Hanöbukten in 
East Scania the currents transport sandy materials 
from south to north. 

The sand grains are transported rolling on the sur
face or via saltation (Bagnold 1 965 pp. 19-20, 1 26-
1 27). Ardö ( 1 957  p.25) has found that the mean 
velocity for a wind with aeolic capacity is about 
5 m/ see n ear the gro und. In spring the grains attain a 
high velocity, sometimes resulting in a biasting effect, 
together with salt spray severe for the pines and thus 
with an erosive result. Strong winds erode along 
d une w alls near wind furrows, if free from vegetation 
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contrasting sharply to surrounding dunes. The dune 
front near the sea, as at Haverdal and Tönnersa, 
may be exposed to destructive erosion. As a result of 
human activity small wounds can develop into large 
deflation scars. 

On the beaches sometimes there are small half 
moon dunes, roiniature barchans (Bagnold op.cit. pp. 
208- 1 09). Between these and the d une front the 
beach can be totally eroded (van Dieren 1934 p. 206, 
Schou op.cit. pp. 1 49- 1 52). Inside the high water 
level line embryo dunes can be connected to the 
foredunes, organogenous, built up by tall grasses. 
Later higher dunes are developed. Inside the growing 
dunes there are often depressions, in Jutland also 
dune lakes. 

Mobile sand can be transported from the rather 
hard windward side to the loose Iee side. Though the 
dune individuals can move, the shape can be 
preserved, especially in the prolongation of wind 
furrows. Sametimes at strong erosion, the combined 
effect of deflation and corrosion, old d une bodies oc
cur, as at Tönnersa, and the contrast between young 
dunes with accumulated sand and older eroded ones 
is very sharp. Parallel to the sand accumulation on 
Iee sides, the deflation area advances and a pattern 
for a migrating dune occurs, a parabola dune with 
the opening windwards. In the south part of Tönner
sa such dunes have increased in the last years, as the 
outer dune front has been broken on several parts. 
At Sandhammaren and Furuboda parallel to the 
coast Iine dune rows are present. Purther inland they 
are broken and transformed to parabola dunes. If 
such dunes begin to move, the normal form is a 
barchan. Migrating dunes are not found in South 
Sweden on the rnainland hut occur for instance on 
the island of Gotska Sandön (Selander 1 957 p. 144). 

Linne ( 1 749) saw initials to the small island of 
Måkläppen, outside the peninsula of Falsterbo. 
About 1 770 Elymus arenarius settled (Lidbeck, A. 
1 795). The island has changed in morphology and 
size during the two hundred years until today (Gertz 
1 948). The configuration after 1 925 can be seen in 
Davidsson ( 1 963 p. 1 64). 

Ardö ( 1 950, 1 957) has studied coastal changes at 
Tönnersa and found that a dune area on a beach bar 
increased 800 m from 1 840 to 1 942, about 8 m/year. 
He has estimated that new sand tongues need 25-40 
years to be stable enough for pioneer plants to 
colonize, often Honkenya peploides. After 50-75 
years Elymus arenarius immigrates with seeds. The 



beach bar, n ear the out\ et of the river Genevads ån, 
debouches to the north today but not on the map of 
Brandberg ( 1 8 19). In the dun e areas near Y stad and 
Åhus the rivers also have changed direction in the 
1 9th century. The estimated dune growth at Tönner
sa is about l m/10 years. Investigations from the 
Bothrrian Bay (Enequist 1 944) and from the south 
parts of the Baltic Sea (Keilhack 1 9 1 1 p. 225) agree 
with the results of Ardö. It can be mentioned that the 
small forts from World W ar II in some places at 
Sandhammaren today are nearly buried in sand. 

THE VEGETATION 

The pines of the early postglacial survived in NE 
Scania and in the inner part of Halland but whether 
the recent pines could be original on the sands is very 
uncertain (see Hemberg 1 904, af Petersens 1 932). In 
South Scania Quercus robur dominated, in Halland 
Q. petraea was common, often tagether with Q. 
robur (Erdtman 1 952 pp. 5 1 -52). After the invasion 
of beech, the oak was remaining dominant on wetter 
or drier places, e.g., the sands. The earlier vegetation 
on and near sandy areas can be studied in pollen 
diagrams (Nilsson, T. 1 935,  Caldenius et al. 1 966, 
Mohren & Larsson, W. 1 968). 

According to Malmström ( 1 939) the forests 
diminished in Halland during 1 600- 1 800 as an effect 
of felling, grazing and burning. The burrring and 
grazing destroyed the humus layer and in sandy 
areas the sand began to shift. In the 1 9th century the 
forests changed their character. Many sands were 
planted with pine. The Calluna heaths decreased 
(Nilsson, A. 1 90 1 ,  Schager 1 909, Schotte 192 1 ,  
Sjöbeck 1933, Malmström 1937,  Romell 1 952, 
Damman 1 957, Malmer 1 968 b) and are today 
covering only small parts of the landscape. In coastal 
Halland oak stumps, probably remnants from a 
burned forest, are present. In these forests oak could 
be mixed with pine, or in the V om b plain and other 
inland sands with beeches (Bruzelius 1 802 p. 5). A 
type of forest, now rare, was the acid wet forest cam
posed of alders, birches and willows tagether with 
sedges, common both in the Vomb plain and along 
the coasts. Aggradatian and winding rivers eaused 
water-logged soils. However, as the sand continued 
to shift the peat was covered, a process rather similar 
to the conditions in the depressions just inside the 
dunes. 

The landscape, especially in Halland, can be 
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divided inta three zones, the coastal one with pines 
tagether with fields of arable land, the middle zone 
with beechwoods and the third bordering on the 
province of Småland with pines and spruces. Is it 
possible for the pine to survive in southwestern and 
southemmost Sweden and develop favourably there? 
Is the zonal differentiation original or of cultural in
fluence? As in Denmark the rare occurrence of pin e 
in the coastal zone during the 1 8th and 1 9th cen
turies could be an effect of negative cultur al influence 
(Sernander 1 902 p. 464, Hemberg op.cit. pp. 1 80-
1 8 1 ). Probably the pine could have been more com
mon before the 1 9th century. Bu t man y authors 
(Fischerström 1 76 1  p. 238, Dahlbom 1 777/78, 
Osbeck 1 778 pp. 27-28, 1 796 p. 39, Fries 1 8 1 7- 1 9  p. 
1 45) have noticed only scattered pines in the coastal 
districts. Montin ( 1 768 p. 269) was of the opinion 
that the pine is typical of the sands, Os beck ( 1 776 p. 
64, 1 796 p. 38) of soils occupied by heather. 

The studied localities within the investigation area 
belong to the southern deciduous forest region or 
Nemoral zone (Sjörs 1 963 pp. 1 10- 1 1 1 , 1 965 pp. 49-
52, 1 967 pp. 104- 1 08, 1 97 1  p. 225). The inland 
sands in the province of Småland and the maritime 
sands at B öda on the northernmost part of the is land 
of Öland are instead parts of the southem coniferous 
region or Bareo-nemoral zone (Sjörs op.cit.). The in
vestigated vegetation, particularly the forest com
munities, is more connected to the Central European 
vegetation (see Passarge 1 968) than to that of 
northern Seandinavia (see Kielland-Lund 1 97 1 ). 

A main part of the southern deciduous forest 
region consists of a poor oak forest on silicate soils 
(Weimarck 1 947 c, 1 950 pp. 137-139, Tiixen 1 95 1  
pp. 1 5 7- 1 59). Richer deciduous forests occupy only 
small parts. A special element in the landscape is the 
area of calcareous soils with a contioental elimate in 
the eastern and sonth-eastern parts of Scania 
(Topografiska . . .  Kristianstads län 1 876 pp. 48-49, 
Sterner 1 922, 1 925 , Andersson, O. & Waldheim 
1 946). In the oligotrophic area of western Sweden 
(Hård av Segerstad 1 924, 1 925, Granlund 1 925), the 
Atlantic influeence can be seen in the mires (Malmer 
1965) and in the different dwarf shrub heaths 
(Malmer et al. 1 965). 

HUMAN INFLUENCE 

Man has inhabited the sands since the mesolithic 
period. Near Ystad a people lived on the sands 
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before the surrounded mires were developed, about 
,6-7000 years ago (Jönsson 1 934). More intense 
human influence dates from the Neolithic age. In 
general the sand started to shift probably later than 
2-300 B.C. (see Caldenius et al. 1 966 pp. 84-85). The 
forests were destroyed from early historie time on, 
and sands appeared and increased especially during 
the Middle Ages, probably followed by a decrease 
when the forests again covered larger areas. 

From the beginning of the 1 6th century different 
documents report on sand shirting. The ongin of 
Lynga dune near Haverdal has been determined to 
about the year 1500. A small village, Åmot, near the 
outlet of the river Lagan, had in 1 550 five farms, 1 00 
years later only one. The abandonment of the village 
of Haverdal occurred in the 1 6th century. Danish ac
tions to stop the sand shifting are registered from the 
1 6th and l 7th centuries, particularly in the fields at 
Ängelholm and Falsterbo, Swedish in the 1 8th and 
1 9th centuries. At Ängelholm and Åhus the sand 
shifting was severe. At Åhus the d une vegetation was 
destroyed at the time of the siege of Kristianstad in 
1 677-79 or just afterwards (Bergstedt 193 1). The 
sands at Sandhammaren and Vomb shifted later. 

In the 1 8th century the sand shifting reached its 
maximum and eaused the people serious problems. 
Near Sandhammaren a fisbing village had to be 
moved, in 1 742, to the north side of the esker 
Kåsebergaåsen (Moberg 1 895). Another fishing 
village, n ear the town of Y stad, was totally missing 
on a map from 1 767 (Jönsson op.cit.). At Falsterbo, 
according to Lidbeck, E.G. ( 1 759), strong plants 
were changed into mountains of sand. 

In l 79 5 the sand was as well covered with heather 
as uncovered. Lidbeck, E.G. (op.cit.) says the most 
severe damage along the coast appears in March
April, before the plants have started to grow. 

The first Swedish actions to stop the sand shifting 
on the dune fields at Falsterbo started in 1 720 and at 
Ängelholm in 1 739 (see Montin 1 768). A wide area 
had been devastated since about 1 680 (Glimberg 
1 955  p. 1 26). At Sandhammaren Cronberg ( 1 762) 
reported large dunes. There the mobile sand oc
curred during the 1 9th century and did not cease un
til the beginning of the 20th century, mu ch later than 
other sands in South Sweden. 

From the middle of the l 7th century the western 
parts of Halland consisted of arable land, meadows, 
mires, heaths and sands near the coast. The sand 
shirting destroyed man y of the coastal meadows. Ac-
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cording to Malmström ( 1939) the grazing and 
heather-burning contributed to the decreasing of the 
forests, keeping the area in a forest-free state from 
1 650 to the end of 1 800. The nuisance of the blown 
sand can be seen in a large dune near the church of 
Snöstorp. Osbeck ( 1 796 p. 4 1) says that the cutting 
of turf, forbidden in scania since 1 779, changed the 
heaths into sands, more than the decrease in forest 
area. To get better heather the heaths were burnt in 
spring. On several heaths there had grown pines, as 
remaining stumps and roots show, but also seedlings 
and juvenile pines and birches were common. In 
some places the people regarded the oaks in the 
fields as impediments (see Osbeck 1 776 p. 63, 
Barchaeus 1 773 p. 97) and certain conditions to 
remove the oaks were given. Though the oak forests 
probably earlier occupied large areas, as find of oak 
stumps indicate (Mellström 1 9 14), the decrease in 
number of oaks was so severe that a Royal Or
dinance protecting the oak forests in the country was 
issued in l 7 46. On the coastal sands at Åhus and 
Sandhammaren the oak forests had been destroyed 
probably in the middle of the 1 7th century. Thus the 
. Admirality Staff tried to start a general in ventory of 
the oaks. In 1 749 a Charter concerning oak and 
pine cultures was proclaimed (Malmström op.cit. p. 
2 1 4). 

Near the coast the heather and also the dune 
grasses were utilized for fuel which contributed to in
creasing the sand shirting, sometimes parallel to ac
tions with small shrubby fences to stop the blown 
sand. The border between arable land and the dunes 
was often diffuse. Aspects of the burning of coastal 
forests are to be found in Cronberg ( 1 762), 
Mellström (op.cit.), Richter ( 1 929), Malmström 
(op.cit.), Löfström ( 1 946) and Olsson, H. ( 1 972 a). 

In the village of Hemmestorp in the V om b plain 
the problems with the sand were trivial in 1 705, but 
between 1 774 and 1 8 1 7  the sand shirting increased 
(Glimberg 1 964) as a result of cultivation of the san
dy soils. A similar development occurred on the 
large Kristianstad plain. From other parts of the 
Vomb plain darnages have been reported by 
Lidbeck, E.G. (op.cit.) and Campbell ( 1 928). The 
sands at Slättö Sand, in the province of Småland, 
probably shifted still later ( Odencrants 1 8 1  7, W i beck 
1 906, Palm 1 9 1 9). According to maps sand shifting 
reached a maximum there in 1 8 1 7  and was only of 
small importance after 1 8 7 1 .  



Linne ( 1 749 pp. 336-34 1 )  and Lidbeck, E.G. 
(I 759 p. 1 35) say that the Dutch several years ago 
planted dune grasses with their rhizomes ; in Sweden 
also ears were sown. The plantations were most con
venient in the autumn or early spring. 

Cronberg (op.cit.) describes how tang can be put 
on the sand and thus preserve the wetness. Montio 
(op.cit.) says that nature does not weil endure naked 
and uneovered soil. Concerning the plantations at 
Ängelholm Linne (op.cit.) relates that it is necessary 
to know the elimate important for the plants. The 
result of the plantations seemed to be good (Linne 
op.cit. p. 340, Lidbeck, E.G. op.cit. p. 138, Retzius 
1776 p. 1 5). Retzius (loc.cit.) noticed a shrubby 
wood with luxuriant oak, beech, birch, pine, ash, 
elm, aspen, and alder and proposed a plantation of 
the poor inland sands with different trees. Especially 
the planted aspen thrived and probably a statement 
in Warming ( 1909 p. 362) is wrong that aspen never 
has been planted in Sweden. Lindbohm ( 1 89 1  p. 
1 62) reports that the dunes at Ängelholm were 
covered with grasses in 1 790. 

Lidbeck, A. ( 1795) says that if the wet-growing 
heath on Skanör's Ljung near Falsterbo could be 
planted with a forest, it would be of great importance 
for this forest-free part of Scania. A severe problem 
was the cutting of turf. A Royal Charter from 1790 
proclaimed planting of pine, but not until 1 845 were 
the first stands of trees grown (Glimberg 1 955 p. 
1 30). Linne (op.cit.) describes small forests from 
Espet near Åhus and on sands near Y stad inside the 
outer dunes, and suggests that the SE Seanian 
pastures should be planted with pines to stop the 
sand shifting. The first plantations at Sandhammaren 
occurred in 1760, partly destroyed in 1 770 (see 
Olsson, H. 1972 a). In the Vomb plain besides pine 
also Elymus arenarius was planted (af Petersens 
1 932 p. 26). 

In the late 1 8th century the sands were large and 
the devastation of the forests also culminated as a 
result of heather burning and cultivation. In spite of 
etTorts with shrubby fences the problems with the 
sand ·shifting accelerated. Charters from the Govern
ment concerning in 1790 and 18 1 9  the Seanian 
sands and in 1 82 1  the sands of coastal Halland were 
issued with orders to stop the blowing sand. 
Brandberg ( 1 8 1 9) made an inventory of all coastal 
dunes of Halland. He mapped where the people sur
fered from the sand. The detailed description con
tains information about the height of the dunes, the 
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different plants and the qualities o f  the soils. In 1 824 
under the leadership of J.O. Bruhn, an expert from 
Denmark, a methodical plantation started. Pine con
es, alder and birch seedlings, willow cuttings and 
rhizomes from different dune grasses were utilized. 
The results are presented in a report (Bruhn 1 862). 

Bruzelius ( 1 802 p. l O) refers to a Salix fusca 
(probably Salix arenaria) as suitable to stop the sand 
shifting. He says that the yield of oak plantations is 
low and inferior to both birch and pine. Extensive 
pine plantations at Sandhammaren started in 1826 
and the pine culture has continued until today. The 
sands in Kristianstad county (län) were surveyed in 
1820 and C .S. Hoffiaoder led the plantations from 
1823 to 1836 (see Christianstads Läns Kong!. 
Hushålls-Sällskaps Hand!. 1 824-36). The first !arge 
stands with pine are reported from Åhus in 1 83 7, 
probably a result of the actions in 1 8 1 3  ( Glimberg 
op.cit. p. 1 33), when the sands were resurveyed. In 
1877 about 160,000 Pinus sylvestris were sown at 
Furuboda. As a rule there was a good growth of 
older seedlings. But the dry summer in 1878 and 
damage from roe deer eaused that not more than 
50 % of the plants survived. 

Juvenile pines of three years' age were planted on 
the dunes at Tönnersa, pines of two years' age at 
Lynga (Haverdal) in 1 876-79. On the latter sands 
80 % survived at the end of the year. Too high 
precipitation could be harmful for the plantations in 
Halland. According to Lindbohm (op.cit.) some of 
the planted or sown pines at Ängelholm had given 
seedlings covering parts of the area. The first felling 
occurred in 1 825. After 1870 Pinus mugo was 
planted on a !arge scale. Especially at Tönnersa also 
the cultivation with dune grasses continued. Of in
terest were the experiments to plant both Alnus in
cana and A. glutinosa (Noreen 1 89 1). At Sandham
maren pine cones, birch seedling and acorns were 
used (Warming op.cit. p. 263). The pine cones were 
from different parts of Sweden and from other coun
tries (Hemberg 1 904). 

The many forest plantations led to a decrease of 
the sands. Also the arable land enlarged and sandy 
relicts were cultivated. But too hard grazing or 
wrong cultivation eaused new erosion problems, 
which can be seen in places in the Vomb plain 
(Rasmusson 1962). In spite of smaller areas the 
sands are still an important component in the South 
Swedish landscape. On the other hand, new sites 
have been colonized and specific habitats are 
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developed on verges, sand pits and military training 
camps. 

In the late 1 9th century the sands, covered with 
pines, on several places have been drained, at 
Tönnersa in 1 876-79 and this has been continued un
til today. At Tönnersa also etTorts to replace the pine 
with the spruce could be seen in a few stands. N ear 
the small river Tygeån at Sandhammaren a cultiva
tion project was undertaken about 1 890 and in 
1 909- 1 3  great parts of the mire Hagestads mosse 
were drained. Today parts of the sands are nature 
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:re serv es and they have importance as recreation 
areas. But increased human activity leads to different 
erosion problems particularly along the coasts (see 
Norrman 1 97 1  ). Also animals can influence the 
sands, e. g., the burrowing of the rabbits. The grazing 
by moose and roe deer has importance for the 
vegetational succession. 

Grazing by domestic animals has influenced the 
coastal sand vegetation strongly, bu t is now decreas
ing, which has resulted in conspicuous changes 
(Pettersson 1 965). 



The flora 

The number of species within the investigation area 
have been rather eonstant during the last centuries. 
Of disappeared or nearly absent species can be men
tioned Filago apiculata and F. germanica (see 
Nilsson, Ö. 1 968). Different species such as 
Dianthus arenarius and Androsace septentrionalis 
have lost certain outposts in the inland, Asparagus 
officinalis and Lepidium latifolium probably along 
the coasts. In general most species are common even 
today though the sands have decreased. 

The flora lists given by Cronberg ( 1 762) and 
Montin ( 1 768) may be compared with the number of 
plants found today. To judge from Montin (op.cit.) 
Corylus avellana, Genista pilosa, Antennaria dioica, 
and Polygonatum verticillatum seemed to be more 
common earlier in coastal Halland. Also the 
reported Lichen nivalis, probably Cetraria nivalis, is 
very uncommon today (Hasselrot 1 953). At 
Sandhammaren Arctostaphylos uva-ursi, Anten
naria dioica, and Cladonia destricta seemed to be 
more common earlier in the open heath landscape. 
Juniperus communis, earlier common on the 
maritime sands in Halland, is now reduced in abun
dance. It is at present nearly absent at Sandham
maren. Cronberg (op.cit.) mentioned Cladium 
mariscus, Ledum palustre, and Oxycoccus palustris, 
today all disappeared from Sandhammaren. The 
number of Vaccinium vitis-idaea, Myrica gale, and 
probably also V accinium myrtillus have been strong
ly reduced on the same sands. From other places 
al so in South Sweden von Post ( 1 863) noticed the 
decrease of different dwarf shrubs. Montin (op.cit.) 
reported scattered Pinus sylvestris on the coastal 
dunes in Halland, but there are no registrations on 
the map drawn by Malmström ( 1 939). Both 
Cronberg and Montin have noticed Popuius tremula 
as rather common along the coast. The oaks are 
called only 'Quercus' at Sandhammaren or 'Quercus 
robur' (including Q. petraea) on the dunes in 
Halland. Cronberg reported two species of alder, 
Alnus incana and A. viscida; today only the later (A. 

. glutin osa) is found at Sandhammaren. Parts of the 

maritime dunes in Halland have been planted both 
with Aln u s glutinosa and A. in c ana (N oreen 1 89 1  p. 
1 65) but the latter is not found today and is probably 
extinct. 

According to Selander ( 1 9  57) and Pettersson 
( 1 958, 1 965) certain species, such as Lathyrus 
maritimus, Petasites spurius and the maritime type 
of Solanum dulcamara, have increased their area of 
distribution. Ammophila x baltica seems to have in
creased its range both on the west and east coasts in 
recent time, in Areschoug ( 1 8 8 1  pp. 535-536) only 
on the east coast. As a consequence of the weak 
competition new species immigrate on the sands. 
Senecio vernalis was introduced into Sweden about 
1 860. It is now very common in the inland, but also 
spread along the coasts (Hulten 197 1). Holcus mollis 
is in places in the Vomb plain found together with 
Senecio vernalis and Erigeron canadense. Atriplex 
sabulosa has colonized new areas along the west 
coast, due to a small difference in the elimate during 
the last 30 years. Rosa rugosa planted on the dunes 
to stop the sand shifting is now naturalized 
(Weimarck 1963). 

Many plants growing on the maritime sands have 
developed specific morphological forms, ecotypes 
(Turesson 1 922, 1 925). Often these coastal taxa 
ditTer from corresponding plants in the inland (Jalas 
1 950, Lövkvist 1 962) as Hieracium umbellatum, 
Jasione montana, Viola canina, and V. tricolor. Of 
special interest are low-growing forms of Galium 
verum, Lotus corniculatus and Anthyllis vulneraria. 
Often hairy variants can be developed as Armeria 
maritima var. elongata (see Turesson 1 922 p. 274, 
Hylander 1 955) and Solanum dukamara var. 
marinum (see Neuman & Ahlfvengren 1 90 1 ,  
Turesson op.cit. p .  230), the first one also on inland 
sands. Festuca arenaria, Salix arenaria, and 
Tripleurospermum maritimum are regarded as 
species. 

The South Swedish flora can be divided into 
several phyto-geographical groups (Areschoug 1 866, 
Sterner 1 922, 1 925 , Hård av Segerstad 1924, 1 925, 
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Weimarck 1 950, Olsson 1 972 a). The oceanic ele
ment (Degelius 1 935) has few eu-oceanic represen
tatives within the investigation area, as Erica tetralix, 
Bromus hordeaceus ssp. Thominii and Lonicera 
periclymenum. They can also be regarded as sub
oceanic species. A seeond group is the suboceanic 
element:Aira praecox, Filago minima, Corynephorus 
canescens, Galium saxatile, Hydrocotyle vulgaris, 
J uncus squarrosus, Ornithopus perpusillus, 
Teesdalia nudicaulis, Cladonia destricta (see 
Barkman & WesthotT 1 969), and C .  strepsilis (see 
Degelius op.cit. p. 3). Several species, such as Alnus 
glutinosa, Betula verrucosa, Geranium sanguineum, 
Lathyrus montanus, and Myrica gale, belong to the 
southern element. The sontheastern or south con
tinental element, with many subcontinental plants, is 
represented by Anthericum liliago, Artemisia 
campestris, Cynanchum vincetoxicum, Festuca 
polesica, Helichrysum arenarium, Koeleria glauca, 
Peucedanum oreoselinum, Phleum phleoides, Viola 
rupestris, and Cladonia mitis. In South Sweden 
Dianthus arenarius, Astragalus arenarius, and 
Anemone pratensis are steppe plants, further to the 
east rather common in thin pine forests. Ledum 
palustre belongs to a northeastern element (see 
Areschoug op.cit.). The northern element includes 
Elymus arenarius, Lathyrus maritimus, Linnaea 
borealis and Juncus balticus. 

In the flora list below only a small part of the 
different taxa, found within the investigation area, is 
treated, with special remarks on distribution, . 
morphology and ecology. 

Quercus 
Q. petraea Only at Haverdal, possibly including Q. petraea 
x Q. robur. Montin ( 1 768) has noticed Q. robur on the 
dunes; probably also including Q. petraea. Today Q. 
robur seems to appear on a few marginal dunes samewhat 
inland at T önnersa. Fries ( 1 8 1  7- 1 9) included in Q. rob ur 
both a form pedunculata and also Q. sessiliflora (·Q. 
petraea). Weimarck ( 1 947 a, b, c) has studied the oaks in 
South Sweden, where the distribution of Q. petraea coin
cides with Q. robur x Q. petraea. At Sandhammaren Q. 
robur ssp. puberula is present (Weimarck 1 947 a). Q. 
petraea could be rather high-growing. The leaves have 
Iong stalks and the cupules are lacking stalks. The oak 
regeneration under the canopy of pines on poor soils is in 
some places very good. 

Rosa 
R. rugosa, an Asiatic plant (see Ohba et al. 1 973), has 
been planted on the dunes i South Sweden and Denmark, 
become naturalized and spread oP many places this cen-
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tury (0stergaard 1 953/54, Jessen 1 958, Weimarck 
op.cit.). R. rugosa is supposed to be spread by the sea. 
The germinating ability is nearly unchanged after having 
floated six weeks (Jessen op.cit.). 

Salix 
S. aurita has leaves with more distinct nerves than S. 
cinerea, which is more common on eutrophic habitats (see 
Weimarck 1 963). -S. caprea is found in some places as at 
Furuboda in the shrubby vegetation on back dunes. -S. 
pentandra forms small stands just behind the outer dunes 
on wet places at Tönnersa.-S. arenaria is typical and 
frequent in Salicetum arenariae, occurs in Salici
Empetretum on maritime sands and is scattered in the 
Vomb plain. S. arenaria forms eyeles on the sand and 
needs a wet milieu to germinate (Ranwell 1 960 p. 1 3 3). 
The related S. repens, common in wet meadows and 
mires, seems to lack this quality. The shrub of S. arenaria 
varies from creeping to high-growing. 

A rmeria 
A. maritima var. elongata (see Neuman & Ahlfvengren 
op.cit., Hylander 1 955) with hairy leaves is common on 
dry sand, especially seen at Falsterbo tagether with Aira 
praecox. The inland plants of A. maritima could resemble 
this var. elongata hut also ditTer (Turesson op.cit. p. 272). 
Krausch ( 1 968  a) has proposed an alliance Armerian 
elongatae. 

A nthyllis 
A. vulneraria consists of man y forms (J alas op.cit.). In in
land sands, sandy hills or abandoned sand pits, A. 
vulneraria is high-growing with pale yellow flowers; on 
maritime sands grow plagiotrop.ic plants with red flowers 
(see Hallberg 1 97 1 ). The species can winter with a rosette . 

A rtemisia 
A. campestris varies considerably in the field. When grow
ing on blown sand it is distinguished by greyish-white 
hairiness and a more upright habit of growth (Turesson 
1 925 p. 1 49), treated as a subspecies by Neuman & 
Ahlfvengren (op.cit.), and regarded a specific dune 
ecotype. A. campestris is common on dry sandy fields, 
not too poor soils, in South Sweden. According to Hulten 
( 1 97 1) A. campestris is more frequent in North Jutland 
and Sealand and in the East Baltic area. Pukarek ( 1 96 1) 
has proposed a Helichryso- Artemisietum balticum, an 
East Baltic vicariant to Violo-Corynephoretum.-A. 
vulgaris could be found in perennial drift vegetation. 

Asparagus 
A. officinalis is probably native along the South Swedish 
coast (Hulten op.cit.) and anthropogenous at Ålstorp in 
W Scania. 

A triplex 
A. calotheca, found only on annual drift vegetation at 
Falsterbo, has large triangular laciniated braclets.-A. 
glabriuscula co-exists with other species of the genus, e.g., 
A. latifolium, and hybrids are common, on the western 



coast more frequent than A. glabriuscula itself (Turesson 
1 922 p. 246).-A. latifolium has been separated into two 
forms, one hereditary prostrate form and a seeond erect 
form (Turesson 1 9 1 9  p. 27).-A. littoralis grows in a more 
erect form in the Sound region compared with the 
northern west coast parts with plants of lower stature 
(Turesson 1 922 p. 245), seen at Tönnersa and Haver
dal.-A. sabulosa with a creeping prostrate growth is very 
scattered in Cakiletum maritimae, or sometimes solitary 
in front of Elymo-Ammophiletum from Haverdal to 
Ängelholm. 

Cerastium 
C. semidecandrum coll. is common on the calcareous 
sand at Vitemölla, where small forms of C. glutinosum 
could be included. In the rare Tortulo - Phleetum arenarii 
at Falsterbo C. semidecandrum coli. could consist of C. 
glutinosum, C. subtetrandrum, and possibly also C. 
atrovirens, an eu-oceanic element and a dune plant in 
Jutland (!versen 1 936  p. 1 00). 

Dianthus 
D. deltoides is found rather scattered in the sandy 
grassland or dry meadows. Like Artemisia campestris, D. 
deltoides is less common in Scania compared with East 
Denmark, middle parts of Sweden, and the Baltic 
States.-D. arenarius, with several geographical races (see 
Jalas op.cit. p. 1 7), forms small low growing mats, 
rosettes, on the surface. D. arenarius found on several 
places in East Scania is noticed from sandy bills in 
southern Halland by Theorin ( 1 865).-D. superbus seems 
to have increased at Sandhammaren during the last years. 
Hallenborg, T. ( 1 956) has reported the species from the 
northernmost place in Sweden, near the outlet of the river 
Genevadsån in the province of Halland. Montin ( 1 766) 
says that D. superbus grows in abundance near Halmstad. 

Dryopteris 
D. austriaca is rather common at Sandhammaren, in dune 
depressions or of a Pseudopinetum on J ärarna, the beach 
ridges behind the dune landscape.-D. spinulosa is com
mon in different dune depressions within the investigation 
area, or in juvenile forms on the dunes.-D. filix-mas is 
less common or scattered. 

E rodium 
E. cicutarium is typical of culture soils. In the sandy 
grassland several types could appear as E. cicutarium ssp. 
dunense on maritime sands (Larsen 1 95 8) and probably 
on the calcareous slope at Vitemölla. A plant with a 
strongly, flatten ed, prostrate growth on the sand y golf 
links at Falsterbo is different and seems to belong to the 
complex of E. glutinosum, which is a characteristic taxon 
of Tortulo - Phleetum arenarii (Westhoff & Den Held 
1 969). 

Eryngium 
E. maritimum has in the Baltic area a northern outpost on 
the island of Gotska Sandön. The species is a 
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characteristic taxon o f  Ammophilion borealis but can also 
grow in a contact vegetation in rather closed stands of 
Carex arenaria and Tortuta ruralis var. ruraliformis 
(Friesendahl 1 926, Paul 1 953,  Pettersson 1958  p. 1 5 1 ). 
The vegetative regeneration has only small importance for 
the plant distribution. The scattered individuals in Sweden 
seems to be a result of dissemination (Friesendahl op.cit.). 

Galium 
G. verum is common on the sandy dry grassland as well 
as rather nitrophilic places, preferring light and warmth, 
not dependent on a calcareous soil (Hallberg op.cit.). G. 
verum var. iittorale, reported from the province of 
Bohuslän by Hallberg (op.cit.), seems to be missing in 
South Swedish maritime sands and is substituted by a 
complex of taxa of low rank (Löv kvist op.cit.).-G. saxat
ile, a suboceanic element, has been found in 
Pseudopinetum at Sandhammaren and in the Vomb plain 
corresponding to a Galio- Pseudopinetum sylvestris 
(Passarge 1 962).-G. aparine, possibly var. marinum, 
could exist in the drift vegetation (see Hylander op.cit.) 
from Haverdal to Falsterbo.-G. palustre is more com
mon in Irido - Alnetum glutinosae than G. uliginosum, 
rather frequent in the periodically inundated Molinio -
Myricetum gale Salix arenaria subass. 

Hieracium 
H. pilosella includes a lot of clones and biotypes separated 
through leaf form and hairiness (see Weimarck 1 963 p. 
670).-H. umbellatum is divided into several ecotypes also 
varying along the coasts (Turesson 1 922, Lövkvist 
op.cit.). In this work the plant is narned H. umbellatum on 
inland sands and H. umbellatum sspp. on maritime sands. 

Jasione 
J. montana is frequent on the inland sandy grassland. On 
coastal dunes a typical J. montana var. Iittoralis is 
developed. 

Lotus 
L. corniculatus has been studied by Jalas (op.cit.). He has 
distinguished a maritime forin with a western distribution, 
found in Salici-Empetretum from Haverdal to Falster
bo.-L. tenuis is found at Sandhammaren in a salt/fresh 
gradient community belonging to Lo to-Trifolion 
(W esthotT & Den Hel d op.cit. p. l 07). 

Linnaea 
L. borealis has increased its area of distribution through 
the atTarestation along coastal sands both in South 
Sweden and in Denmark (see Hulten op.cit.). According 
to Neuman ( 1 884 p. 1 2) L. borealis imigrated 30-40 years 
after a pine plantation bad been performed at Tönnersa. 

Solanum 
S. dukamara is a characteristic taxon of Irido - Alnetum 
glutinosae and there represented by an inland type accor
ding to Turesson (op.cit.). He has also noticed a succulent 
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type along the west coast seashores, probably identical 
with S. dulcamara var. marinum found in the drift vegeta
tion at Ängelholm and Falsterbo. 

Viola 
V. canina is split into ssp. canina and ssp. montana (see 
Weimarck op.cit.). Studied plants belong probably to the 
first subspecies. In this work the inland forms are 
regarded as high rank taxa. On the maritime sands V. 
canina ssp. canina var. dunensis foilowing Garke ( 1 972 p. 
948) in the text and tables is written V. canina var. dunen
sis. This taxon with elongated leaves and showing 
plagiotrophy, is characteristic of Violo-Corynephoretum 
on maritime sands and seems to earrespond to a var. 
sabulosa, an ecotype p roposed by Clausen ( 1 9  3 1  ). Both 
V. canina and V. tricolor appear as perennials, more rare
ly annuals, on the coastal dunes, rather different from the 
inland types.- V. tricolor ssp. curtisii (see Garke op.cit. p. 
954) has large flowers, a vertical stock and is not or 
scarcely creeping on the sand. This taxon is found on 
dunes and dry grassland near the sea in W Europe and in 
the Baltic region, and earresponds to a ssp. maritima on 
J utiand dunes (Clausen op.cit.).-V. cupestris is found in 
Antherico - Koelerietum glaucae at Vitemölla.-V. 
riviniana is s.cattered in Agrostio - Quercetum roboris in 
the Vomb plain.-V. palustris appears in moist or wet 
places on the west coast. 

Agropyron 
A. junceum ssp. boreoatlanticum occurs on seashores in 
W Europe and the Baltic region and is a characteristic 
taxon of the North-Atlantic Elymo - Agropyretum 
junceiformis.-A. x acutum is a hybrid between A. 
junceum ssp. boreoatlanticum and A. repens (see Hansen 
1 959-60). This taxon is more luxuriant than the previous 
one and is typical of perennial drift vegetation, 
characteristic of Honkenyo - Agropyretum acuti. The dis
tribution partly coincides with A. junceum ssp. 
boreoatlanticum in South Sweden.-A. repens belongs to 
Agropyro - Rumicion ctispi and is often found together 
with A. x acutum but on more nitrophilic places.-A. 
pungens, not found within the investigation area, occurs 
on the J utiand dunes. Both A. pungens and A. x acutum 
are characteristic taxa associated with Agropyretea 
pungentis (Gehu & Gehu 1 969). 

A grosfis 
A. tenuis is very common in the dry sandy grassland, 
along the coast on degenerated dunes in the Pleurozium 
schreberi - Agrostis tenuis comm. at Ängelholm as weil as 
in the . shrubby Agrostis tenuis - Populus tremula 
comrii.�A. canina is split into ssp. montana, frequent and 
a characteristic taxon of Teesdalio-Corynephoretum in 
the inland but rare or missing on maritime sands. A. 
canina ssp. canina (Weimarck op.cit.), in this work treated 
as a high rank taxon, grows in some places in the dune 
depressions.-A. stolonifera has been seen in the border 
zone between lower parts of the back dunes and the edges 
of the dune depressions at Tönnersa and Ängelholm. 
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Montin (op.cit.) has noticed A. stolonifera on the dunes at 
HaverdaL 

A mmophila 
A. arenaria is a characteristic taxon of Ammophilion 
borealis, specialized with rapidly growing underground 
organs as weil as curled leaves.-A. x baltica is a hybrid 
between A. arenaria and Calamagrostis epigeios. 
Vestergaard ( 1 94 1 ) has pointed out three varieties. The 
vegetative regeneration seems to be predominant. Cam
pared with A. arenaria the leaves are greener and -more 
flattened. Compared with Calamagrostis epigeios the 
leaves are less hairy and more supple. The latter taxon can 
form clones on dry sand, close to separated clones of A. 
arenaria or of A. x baltica. At Sandhammaren 
Calamagrostis epigeios grows in wet or moist sandy 
ha bitats. 

Carex 
C.  arenaria has a horizontally growing rhizome with 
shoots perpendicular in all directions (Erikson 1 896 p. 
27). 

Corynephorus 
C. canescens is a pioneer species, partly evergreen as 
Ammophila arenaria, potentially long-lived perennial, as 
Iong as sand accretion is taking place, growing most 
vigorously where there is up to l O cm of sand accretion 
per y ear (M arshall 1 96 7). The plant is vertically growing 
without rhizome. The roots are mainly directed 
downwards. Rychnovska-Soudkova ( 1 96 I) has shown the 
low dry resistance of C. canescens in the eastern limit of 
its distribution. 

Elymus 
E. arenarius is a seashore plant, also anthropochorously 
spread in the inland (see Hård av Segerstad 1 924 p. 5 7). 
The nitrophilic plant belongs to Honkenyo-Elymetea 
(Tiixen 1 970) and the vicariant class Agropyretea pungen
tis (Gehu &Gehu op.cit.). 

Festuca 
F. arenaria (Osbeck 1 788, Kjellquist 1 964) is more hairy 
and with longer runners than F. rubra and differs in 
habitats. The first taxon is common on maritime sands, 
the seeond scarcely on certain wracks and scattered in the 
inland sandy grassland.-F. ovina is common on the sands 
at Revingehed and Björka in the Vomb plain, as weil as on 
dunes and beach ridges at Falsterbo.-F. polesica occurs 
in the Baltic region, from Falsterbo to Furuboda within 
the investigation area. F. polesica has mo re pointed leaves 
than F. ovina.-F. trachyphylla, common in East Scania, 
is probably a ruderal plant samewhere on the golf links at 
Falsterbo and on a few places at Sandhammaren.-F. 
arundinacea is rare in Honkenyo - Agropyretum acuti at 
Falsterbo. 

Juncus 
J. balticus occurs scattered al o ng the coast both in rather 



moist deflations poor in vegetation but often with J. 
bufonius and J. filiformis as at Tönnersa. Warming ( 1 909 
p. 332) has shown even more Juncus spp. and also 
hybrids in such deflations. Another habitat is a communi
ty corresponding to Empetro-Ericetum (Westhoff & Den 
Held 1 969 p. 2 1 6) with scattered J. balticus at Ängelholm 
and just south of Halmst�d. 

Koeleria 
K. glauca has a very short horizontally growing rhizome, 
without stolons (Erikson op.cit.). 

Phleum 
P. arenarium grows in the fragmentary Tortulo - Phleetum 
arenarii at Falsterbo. The plant seems to be bound to 
calcareous soils as at Vitemölla and the shell banks in the 
province of Bohuslän (see Hallberg op.cit.).-P. phleoides 
is found on grassy bills together with Geranium 
sanguineum in the marginal parts of the d une landscape at 
Sandhammaren. 

Phragmites 
P. communis is an eutrophic plant in the dune 
depressions, also rarely climbing on the dunes. 

Brachythecium 
B. albicans is not common on the investigated sands, more 
frequent in pastures. The species is rapidly prominent 
amongst the true pioneer mosses as Ceratodon purpureus 
and Tortuta ruralis var. ruraliformis (see Birse et al. 
1 95 7).-B. rutabulum has a broad amplitude from dry 
dwarf shrub heaths and forests to stands with a rather 
moist milieu.-B. reflexum occurs in Filipendulo -
Alnetum glutinosae, B. velutinum in not too dry oak · 

forests. 

Ceratodon 
C. purpureus is, together with Polytrichum piliferum, the 
most common pioneer moss on South Swedish sands. The 
species has a good ability to withstand burial by sand. The 
maximum depth through which emergence took place is 
about 4 cm (Birse et al. op.cit.). 

Dicranum 
D. scoparium is typical on fixed dunes, heaths and forests. 
Re-establishment is slow and incomplete after burial by 
sand and not more than 2.5 cm can emerge thin leafy 
shoots on the ground (Birse et al. op.cit.).-D. undulatum 
is mainly found in the pine forests. 

Drepanocladus 
D. fluitans is seen in wet dune depressions at Sandham
maren, located in poor/rich gradient habitats.-D. exan
nulatus occurs in the periodically inundated western dune 
depressions, sometimes difficult to distinguish from D. un
cinatus scattered in moist milieus. 

Hypnum 
H. ericetorum grows in dwarf shrub heaths, often frequent 
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in South Sweden (Nyholm 1 954-69 p. 5 89).-H. 
cupressiforme is a strongly variable taxon, in this work 
narned H. cupressiforme coll. as a rule. At Vitemölla and 
Falsterbo H. cupressiforme var. lacunosum occurs, a 
robust brownish plant growing on rather calcareous soils. 
At Haverdal the effects of inundation in wet or moist 
habitats make it difficult to differentiate H. cupressiforme, 
H. ericetcrum and possibly also H. lindbergii from each 
other (see Nyholm loc.cit.). 

Pohlia 
P. annotina is reported from Sandhammaren by Warming 
( 1 909 p. 362) in open or serni-open moist dune 
depressions, today also found in the moss mat covering 
the soil in the salt/fresh gradient habitats.-P. nutans is 
found on decaying wood in wet or dry milieus as weil as 
on the so il in heaths. ·scattered and undeveloped P. nutans 
is seen in degenerated Elymo-Ammophiletum, especially 
in dense mats of Ceratodon purpureus. 

Polytrichum 
P. piliferum is an effective sand binder with living rhizoids 
down to a bo ut 6 cm (Warming op.cit. p. 23 7, Birse et al. 
op.cit.).-P. juniperinum is less common on maritime 
sands, seems to prefer a rather moist soil with a humus 
mixture. The ability to emerge after sand burial is about 
the same as for P. piliferum · but slower in re
establishment.-P. commune is common in different wet 
dune depressions, especially at Sandhammaren, where 
Warming (op.cit. pp. 362-363) has differentiated P. com
mune and P. perigoniale, according to Nyholm (op.cit. p. 
68 1 )  only a variety of P. commune in sernewhat drier 
habitats.-P. formosum occurs rarely. 

Rhacomitrium 
R. canescens appears on the ed ge of hollows in the margin 
of Salici-Empetretum at Tönnersa or in blowouts with 
Cladonio-Corynephoretum, as at Sandhammaren and 
Funiboda. 

s cleropodium 
S. purum is common both in coniferous and deciduous 
forests as weil as scattered in the dry sandy grassland. The 
species is typ i c al of Galio-Pseudopinetum · sylvestris 
(Passarge op.cit., Hofmann 1 964). 

Sphagnum 
S. recurvum, probaoly S. apiculatum following· Malmer 
( 1 966), narned · 'S. · fallax in Nyholm (op.cit.), is very 
characteristic of the dune depressions.-S. fimbriatum, S.  
palustre, and S. sq�arros�m are also common. 

Tortu/a 
T. ruralis var. ruraliformis grows in loose yell owish mats 
but is less common from Falsterbo to Furuboda. The tax
on seems to prefer calcareous soils but is also found on 
strongly anthropogenous sites. 

Cephaloziella J ,  

C .  sp., probably C .  divaricata (see Arnell 1 95 6  p .  70), is 
very common in most places. 
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Lophocolea 
L. heterophylla is common on shady soils in rather high
growing dwarf shrub heaths, especially on decaying wood. 
The name has been used in the classification of Salici
Empetretum Lophocolea heterophylla subass.-L. biden
tata appears among mosses in pine afforestations. L. 
bidentata and Rhytidiadelphus loreus with a western dis
tribution are differential taxa of Polypodio-Empetretum 
(W esthotT 1 94 7), related to Salici-Empetretum 
Polypodium vulgare subass. in South Sweden, to the 
Baltic variant . Salici-Empetretum.-L. cuspidata is rare 
in Irido-Alnetum glutinosae. 

Cetraria 
C. crispa, a taxon of uncertain rank, is common at 
Ängelholm, more rarely found in the inland.-C. islandica 
seems to occur on most sands.-C. glauca together with 
Evernia prunastri, Usnea hirta, Parmelia physodes, and 
probably also P. furfuracea, epiphytically in the inland, 
are found both epiphytically and in a few cases living just 
on the surface on maritime sands, according to W esthotT 
( 1 947 p. 87) a feature of eu-Atlantic regions.-C. nivalis is 
rare in the investigation area (Hasselrot 1 953 ,  Mattiasson 
1 97 1� 

. 

Cladonia 
C. floerkeana, very common on exposed soils, can include 
C. bacillaris at Sandhammaren and Vitemölla, with fine 
soredia and thin pointed podetia.-C.  pleurota, closely 
related to C. coccifera, is common in the open dry sandy 
grassland, but on less exposed stands compared with C. 
floerkeana. The podetia are soredious, often only with 
pycnids (see Olsson 1 972 b). The taxon has importance as 
a pioneer together with Polytrichum piliferum and Cor
nicularia aculeata on the dunes.-C.  alcicornis has a 
western distribution, common on open dry exposed 
st ands. Albertson ( 1 946 p. 220) has given a transitional 
form between C. alcicornis and C. convoluta with rhizoids 
and targer phylloclads. The plants at Vitemölla could be 
related to this form or possibly be a variety of C. con
voluta.-C. strepsilis is distributed in SW Sweden (see 
Magnusson 1 929, Degelius 1 935) in some places on 
heaths, where the precipitation water has difficulties in in
filtration, viz., sites with Erica tetralix and Gymnocolea 
inflata as at Haverdal.-C. chlorophaea, similar with C.  
pyxidata, can be divided into several chemotaxa (Ahti 
1 966 pp. 380-390). According to Ahti (op.cit.) C .  
chlorophaea characteristically has coarse but distinct 
soredia on the outer and inner surfaces of the cups 
possibly narrower than in C. pyxidata. The habitat is 
moderately acid.-C. grayi is an allied chemotaxon of C. 
chlorophaea on highly acid habitats found on heaths in 
coastal districts (see Klement 1 95 6/57 p. 925), also on 
maritime sands in South Sweden. C. grayi favours open or 
slightly shaded habitats, C. pyxidata and C. chlorophaea 
most abundant in shade (Ahti op.cit. p. 383).-C. pyxidata 
is difficult to distinguish from C. chlorophaea on dry san
dy soils, though C. pyxidata normally grows on mineral 
soils and may be prominent especially on inland sands, 
with a substrate range from oligotrophic to eutrophic. In 
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this work both complexes of C .  chlorophaea and of C. 
pyxidata are combined and narned C. chlorophaea 
coll .-C. fimbriata has soredia uniformly covering the cup 
and seems to prefer more humus-rich soils than C. 
chlorophaea coll.-C. cornutoradiata is very common at 
Sandhammaren on fixed dunes.-C. gracilis is similar to 
C. cornuta. In Violo-Corynephoretum and Cladonio
Corynephoretum the plants seem to be damaged by the 
heat and radiation in the open stands and thus difficult to 
distinguish. C. gracilis is regarded the more common. In 
dwarf shrub heaths both specimens exist but C. gracilis is 
more frequent. In the tables the two species are in
cluded.-C. elongata seems to occur very rarely at Björka 
in the Vomb plain.-C. degenerans, C. verticillata and C. 
glauca are frequent on inland sands and are regarded as 
differential taxa of Teesdalio-Corynephoretum. C. glauca, 
in habit resembling C. cornutoradiata, common on South 
Swedish sands (Du Rietz, G.E. 1 95 2  p. 1 27) though main
ly distributed in the sub-Atlantie region (Klement 
op.cit.).-C. furcata is common or frequent on both 
siliceous and calcareous soils.-C. rangiformis seems to be 
weakly basiphilic, also growing in pastures.-C. destricta 
has isolated occurrences along the coasts, most striking in 
Cladonio-Corynephoretum at Sandhammaren and 
Furuboda, growing on more exposed soils than C. un
cialis. C. destricta with a western distribution, has bluish 
grey podetia more prostrate than C. uncialis.-C. 
rangiferina, characteristic taxon of Cladonio - Pinetum 
sylvestris, is less common than C. arbuscula and C. im
pexa. The related C. tenuis has not been observed or is in
cluded in other Ciadina spp., according to Ahti ( 1 96 1  pp� 
60-6 1 )  the species is common along South Swedish coasts 
varying in habitat from forests to dry dunes. Magnusson 
( 1 929) says that C. tenuis is common only in the province 
of Bohuslän, otherwise rare.-C. arbuscula and C. mitis 
are combined, the first one is a characteristic taxon of 
Cladonio - Pinetum sylvestris, the seeond seems to be 
mor e prominent in the heaths, according to Ahti ( op.cit. p. 
1 23) only scattered within the distribution area.-C. 
alpestris is rare at Furuboda, the now southernmost locali
ty in Sweden. 

Cornicularia 
C. aculeata is distributed on different dry sandy soils. 

Peltigera 
P. canina is probably the most common species on shady 
sites, P. rufescens on sun exposed places (Gams 1 967). 
-P. malacea is growing in rather moist poor acid heaths 
as at Haverdal. 

stereoeaulon 
S. condensatum grows on open sand in dune districts (see 
Du Rietz, G.E. op.cit., Poelt 1 969) together with Cladonia 
destricta, Rhacomitrium canescens and Pycnothelia 
papillaria; at Furuboda also together with a seeond 
stereoeaulon sp. not determined. 

Fungi 
Several Fungi, not treated in this work, occur on the sands 
(see Osbeck 1 762, Andersson, O. 1 950 b). 



Methods, nomenclature, terminology and 

abbreviations 

The present investigation deals with the differentia
tion of the vegetation on aeolian and glacifluvial 
sands in South Sweden. The vegetation is normally 
growing on acid siliceous soil, only rarely on 
calcareous ground. Some species can be regarded as 
acidophytes, others as weakly distinguished 
neutrophytes. The floristic composition is dependent 
both on elimate and on edaphic conditions. Maritime 
and continental influences are striking. The analyses 
of the vegetation follow as far as possible the floristic 
composition in the arrangement of a plant 
sociological system. Sametimes the physiognomy, 
the structural organization, must be considered. The 
analyzed material gives the floristic sociological 
variation within the vegetation units and is shown 
with indicator taxa. The dominants in the studied 
plant communities also give ecological information. 

The classification of the vegetation agrees largely 
with the floristic plant-sociological system worked 
out by Braun-Blanquet ( 1 92 1 ,  1 964), Tiixen ( 1 93 7, 
1955,  1 970 b), and Oberdorfer ( 1 957 ,  1 968). In the 
sense of Braun-Blanquet ( 1959) and Oberdorfer 
( 1 968) an association had to contain characteristic 
species. In certain cases, especially in the siliceous 
districts, true characteristic species could be difficult 
to find. Instead taxa of low rank, subspecies and 
varieties with smaller sociological and ecological 
amplitude are used to separate the vegetation units, 
often associations. In the work of WesthotT & Den 
H eld ( 1 969) taxa are used throughout instead of 
species. Also in South Sweden it is necessary to use 
taxa. Sametimes characteristic or differential taxa 
combinations are applied. A group of differential 
taxa can also separate plant communities (see 
Knapp 1 9 7 1  p. 6 1), e.g., Agrostio-Callunetum or 
Agrostio-Quercetum roboris. The division into 
ch�racteristic and differential taxa, as weil as com
panions . and . occasional taxa, is valid for the con
ditians within the investigation area. Thus indicator 
taxa or indicator taxa groups are mainly provincial , 
som e with greater, others with smaller distribution. 

The plant community system proposed by Du 
Rietz, G.E. ( 1 92 1 ,  1 936, 1 95 7, 1 965) was originally 
based upon the structural organization, the 
physiognomy, but in the later works, the medium 
and higher units were based on composition by 
species. The lowest unit, the sociation (Du Rietz, 
G.E. 1 936), in the sense of Scandinavian plant 
sociologists is characterized mainly by the specific 
dominance in different layers. In the present work 
the sociation is regarded as a subunit of the associa
tion. Gehu & Gehu ( 1 969) and WesthotT & Den 
Held (op.cit.) have placed the sociation outside the 
association. The vegetation has been studied by 
methods proposed by Du Rietz, G.E. ( 1 95 7), es
pecially the small square frequency determination. 
Within the segments or stands (Du Rietz, G.E. 
op.cit., and 1 965 p. 25) possibly random dispersion, 
homogeneousness and 'minimum number' are sup
posed to be valid. The pattern can be disturbed by 
several microcoenoses, e.g., bryophyte communities 
in alder carrs. Analyzed small squares, 6- 1 2  samples 
in every segment, have always been l m2 to be com
parable to other analyzed stands. The small square 
frequency and the characteristic degree of cover are 
calculated according to Malmer { 1 962 pp. 48-49). 
Taxa outside analyzed squares but within the 
segments are indicated with + .  

WesthotT ( 1 967, 1 968) has discussed the vegeta
tion structure as a classification criterion in the 
Braun-Blanquet system and has made an attempt to 
place the vegetation in the N etherlands in structural 
units. Doing ( 1 962, 1 963 a) as weil as Scamoni et al. 
( 1 965) and Passarge & Hoffmann ( 1968) have used 
plant sociological groups with physiognomical 
aspects to give an objective classification of the 
vegetation, especially tall scrub and forest. The pre
sent author has used Irido - Alnetum glutinosae and 
V accinio - Pinetum sylvestris, both examples of this 
concept of sociological groups in a structural sense. 
In the intermediate Nemoral zon e, between South 
European associations rich in species and N orth 

Acta phytogeogr. suec. 60 



20 Hans Olsson 

European, boreal zone associations poor in species 
(see Ellenberg 1 954 p. 1 36) the structure of vegeta
tion can be an important complement to the Braun
Blanquet floristical system. The problems regarding 
limits of vegetation units (Dierschke 1 969) can also 
be mentioned in this context. 

Described plant communities are narned as ex
pressively as possible. Indicator taxa must be current 
for every vegetation unit. According to Ellenberg 
( 1 956 p. 66) it is not quite necessary to find 
characteristic taxa in every analyzed segment, but in 
parts of the investigation area. An example is 
Cladonio (destrictae) - Corynephoretum regarded as 
a northern fragment of Spergulo-Corynephoretum. 
Subassociations and varieties are narned after a 
specific taxon, rather common in the area of distribu
tion. A subassociation, in certain cases, without 
differential taxa is called a typical subassociation. 
Floristical units are arranged in tables (Ellenberg 
op.cit., Braun-Blanquet 1 964, Knapp op.cit.). The 
purpose is to present the composition of the vegeta
tio n in a phytosociological scheme, also of ecological 
importance. The characteristic taxa are placed 
before the differential ones. Companion taxa and oc
casional taxa are placed below all indicator taxa. The 
plant sociological system worked out has a regional 
limitation (see Knapp op.cit.) concerning the dis
tribution of characteristic species. To the north there 
may occur outposts of the range. The geographical 
variation of the plant sociology · is illustrated with 
vicariants. Thus the alliance Ammophilion borealis 
may be divided into four vicariant associations, viz., 
Petasito-Ammophiletum, Elymo,.. Ammophiletum, 
Lathyro-Ammophiletuin and Euphorbio-
Ammophiletum (Gehu, comm. at a Colloque in Paris 
1 97 1) .  

The soils have been investigated mainly according 
to Kubiena ( 1 953), Miickenhausen ( 1962), and 
Duchafour ( 1 970). Registered soil types are 
syrosem, rank er, pararendzina, podsol, podsoloid, 
pseudogley, au e so il, anmoor f en soil, and f en peat 
soil. The stratification of soil (see Reuter 1 956/5 7, 
Schroeder 1 972), including the thickness of different 
horizons especially the humus layers, is important 
for understanding the composition of plant com
munities as well as vegetational changes. Soil texture, 
colour and root distribution in the course of eluvial 
and illuvial processes in the evolution of soils paraHel 
to vegetational changes have been studied in the 
field. Older maps, earlier flora lists, and aerial photos 
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have been used. Partide size is analyzed according 
to Atterberg (see Ekström 1 927). Organic substance 
is determined as loss on ignition at a bo ut 600°C . Soil 
acidity is given as pH in a suspension of w ater or 0.2 
M KCI in the proportions liquid to soil as 2 : 1 . 

As a whole the phytosociology follows the works 
of Passarge & Hofmann (op.cit.), Gehu & Gehu 
(op.cit.) and WesthotT & Den Held (op.cit.). The 
nomenciature of plant communities follows mainly 
the proposals by Bach et al. ( 1 962) and Rauschert 
( I  963). The Raunkiaer Iife forms and the Iversen 
( 1 936) hydrotypes are taken from Braun-Blanquet 
( 1 964), the plant distribution types from Sjörs 
( 1 967), see also Böcher ( 1 943 b) and Barkman & 
W esthotT ( 1 969). Certain concepts and terms are 
found explained in WesthotT ( 1 95 1) and WesthotT & 
Den Held (op.cit.). For vaseular plant I have in 
general followed the nomenciature of Weimarck 
( 1 963), for bryophytes Arnell ( 1956) and Nyholm 
( 1 954-69), for liebens Gams ( 1 967) and Poelt 
( 1 969). The foUowing works have been used in the 
determination of the plant material for vaseular 
plants : Neuman & Ahlfvengren ( 1 90 1), Hylander 
( 1 955), Lid ( 1 963), and Garke ( 1972), for 
bryophytes Jensen ( 1 939) and Malmer ( 1 966), for 
liebens Magnusson ( 1929, 1 936), Gallee ( 1 954), 
Klement ( 1 956/57), Ahti ( 1 96 1 ,  1 966), and Olsson, 
H. ( 1 972 b). The nomenciature of soils agrees essen
tially with Schroeder ( 1 972), see also Kubiena 
(op.cit.), Laatsch ( 1 957), Reuter ( 1 956/57), 
Miickenhausen ( 1 962), Kundler ( 1 965), and 
Duchafour ( 1 970). The soil colour is determined ac
cording to Munseli 1 954. 

Definitions 
anmoor-humus with mineral grains without typical peat 
formation. The mixture is black or dark grey with very 
decomposed parts. The organic matter does not exceed 
30 %. The humus horizon can reach up to 30 cm (see 
Kubiena 1 953 pp. 40-4 1 ,  Duchafour 1970 p. 1 59). 

aue soil-soil type (see Kubiena op.cit., Schroeder 1 972 p. 
1 1 2) typical in the lowland, e.g., in certain terrain 
depressions and along rivers. Often the reduction horizon 
is missing. 

bay bar-a bar extending across the rnouth of a bay. 

beach bar-a bar forrning land tongues, often near 
debouched rivers. 

beach ridge-mounded beach materials. Beach ridges may 
occur singly or as series of deposits. 

characteristic taxå-a 'faithful' taxon in a plant cornmuni
ty showing floristic qualities, dynamic conditions, and 



ecological aspects. Characteristic taxa combination (see 
WesthotT & Den Held 1 969) can be used even where 
characteristic taxa are missing in a vegetation unit. 

campanian taxa-taxa occurring equally in several plant 
communities (Westhoff 1 95 1 ). Low diagnostic value. 

differential taxa-·occurring in certain plant communities 
and missing in others, marking varieties and sub
associations. A differential group of taxa can be used 
where characteristic taxa are missing in a vegetation unit. 

eluvial harizan-leached horizon below the surface soil 
(see Schroeder 1 972). 

halophilic-mainly in halinic milieu, e.g., halophilic plants, 
halophytes. The halinic habitat can be divided according 
to the salt concentration into oligo-, meso-, and 
polyhalinic sites (see Iversen 1936). Plants enduring more . 
than 0.5 % salt concentration are said to be halophytes 
(see Stålfelt 1 964). 

humus lenses-very small humus layers in the soil profile 
(see Ranwell 1 960 Fig. 6). 

illuvial harizon-B-horizon of the, soil profil e. 

podsoloid-in the sense of Linnermark ( 1 960) not 
developed podsol. In this work used to classify weakly 
developed podsols, especially of Agrostio-Quercetum 
roboris, similar to semiporlsol in the Kubiena (op.cit.) soil 
classification. A stage between podsol and brown earth. 

pseudagley-soil type influenced by stagnant water. No 
oxidation or reduction horizon (see Duchafour 1 970, 
Schroeder 1 972). 

ranker-weakly developed soil with a small humus layer 
(A-C-profile) in general on poor silicate sands. 

rendzina-weakly developed soil with a small humus layer 
(A-C-profile) on calcareous ground, with more than 40 % 
carbonate content The related pararendzina has a ear
bonate content of 10-40 %. Soils of 10-20 % are related to 
ranker and called pararanker (Schroeder op.cit.). 

root layer-many roots and rhizome parts concentrated to 
a given level in the soil profile (see Ranwell loc.cit.). 
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sere-the whole series of plant communities developed in a 
given situation, e.g., halosere, xerosere, and hygrosere. 
Transitory communities are called seral stages. The sere 
may be separated into subseres. 

subsoil-a layer of the regolith, grading into the surface 
soil above and into the unmodified bed below. Often 
without organic matter. 

surface soil-the top of the ground, often with organic 
matter. 

syrosem-undeveloped soil, e.g. dune syrosem. 

Abbreviations 
A-mineral horizon, usually with organic matter, in the 
surface soil 
al-concentration of Al-compounds 
ass.nov.-association presented for the first time 
auct.-auctorum 
B-mineral horizon below A- and E-horizons 
Br.-Bl.-Braun-Blanquet 
C-characteristic taxon 
C-horizon: of unaffected soil 
comm.nav.-community presented for the first time 
D-differential taxon 
E-eluvial horizon below A-horizon 
em.-revaluation 
fe-concentration of F e-compounds 
h-humified decomposed organic matter or humus con
centration 
L-litter 
0-organic horizon above the mineral soil 
R.Tx.-R. Tiixen 
S-horizon, influenced by stagnant water 
SM HI-Sveriges meteorologiska och hydrologiska institut 
sub nam.-under the name 
var.-variant or variety 
vic.-vicariant 
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Plant communities 

At the end of the 1 9th century Warming started to 
classify the vegetation on sandy soils, summarized in 
a work of 1 909. Raunkiaer ( 1 9 1 4) continued with a 
phytosociological system from Skagens Odde, 
northernmost Jutland. In Sweden Erikson ( 1 896) has 
made a small contribution in accordance with the 
work of W arming. Nilsson, A. ( 1 902) divided the 
Swedish vegetation in to series :  heath series, meadow 
series and mire series. Under the heath series 
Nilsson, A. (op.cit. p. 1 35) also classified sands with 
acidophytes, e.g. Corynephorus-vegetation, as weil 
as basiphytes belonging to steppe-like vegetation. 
Sjörs ( 1 967) accepted the series concept but added 
the steppe series including Arrtherico - Koelerietum 
glaucae. He dealt with the maritime sands apart from 
the series (op.cit. pp. 89-90, 1 1 9, 1 43- 1 44). Regel 
( 1 928) has presented a wide register of plant com
munities found on sandy soils. Du Rietz, G.E. 
( 1 92 1 ), Andersson, O. ( 1 950 a) and Tiixen ( 1 95 1 )  
have made contributions from South and Middle 
Sweden. Vegetational surveys can also be found in 
Sterner ( 1 922), Malmer et al. ( 1 965) and Olsson, H.  
( 1 97 1 ). 

South Sweden is phytogeographically a tran
sitional area between Western and Central as weil as 
between Contioental · and Northern Europe. 
Therefore it may be illustrative to place the investiga
tion area in a hypothetical quadrant system (Fig. 3). 
In the middle of the province of Scania a W-E Iine 
may be drawn, which divides the province into two 
parts, a northern and a southern one, mainly follow
ing a W-E axis of glacifluvial sand (see Lundegårdh 
et al. 1 964 p. 300). Several plant communities com
mon in Central and Contioental Europe reach this 
Iine and go further to the north only along the Baltic 
coast, the islands of Öland and Gotland. In the 
Vomb plain, central Scania, several vegetation units 
meet and cross. Though the quadrant system is 
hypothetical the N -S lin e has points of contact with 
the Erica-Narthecium-Ledum border (Granlund 
1 925) further to the north, especially on the South 
Swedish highland. lt is continued by the Erica 
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tetralix - Cynanchum Iine further to the south on the 
European contirrent (Böcher 1 943  b p. 363). 

Though certain plant communities could be 
fragmentary and must be regarded as outposts of the 
main distribution in Europe, the investigated vegeta
tion represents a totality, a synthesis of floristic and 
ecological qualities. The descriptions deal with 
classification, structure, development, ecological 
remarks, distribution, and sociological relationships. 
A phytosociological survey of the classification of 
the South Swedish vegetation is presented in Table 
3, the separate plant communities in the Tables I-XX 
and some ecological notes from the sites in Table 
XXII. The plant communities are illustrated in the 
distribution maps 1 -36. 

Drift vegetation 

Annual drift vegetation 

A triplicetum Iittoraiis (Warming 1 906) Westhoff & 
Beeftink 1 950 (Table l ,  distribution map 1 )  

Classification: Atriplex littoralis, A. calotheca and 
Tripleurospermum maritimum are characteristic 
taxa of Atriplicetum Iittoralis and Atriplicion lit
toralis. Salsola kali ssp. kali and Atriplex latifolia 
belong to Cakiletalia maritimae and Cakiletea 
maritimae. The most prominent companion taxa are 
ranked with Agropyretea pungentis and Agropyro
Rumicion crispi. 

Structure: The vegetation consists of a short to 
medium, open to closed, single-layered, ephemeral 
plant community with halophytes and nitrophytes, 
halo-nitrophytes. Atriplex Iittoralis and A. latifolia 
determine the physiognomy with a high degree of 
cover. Elymus arenarius and Agropyron junceum 
are scattered. In certain stands the theropbyte 
Tripleurospermum maritimum may be found, es
pecially on sheltered places (see Nordhagen 1 940, 
Dahl & Hadac 1 94 1  p. 29 1 ,  Tiixen 1 950 p. 1 06, 
Fröde 1 95 7/58 and Gillner 1 960 pp. 90-92). Ardö 
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Table 3. Vegetation units on sands in South Sweden. 

Clas s Order 

Cakiletea maritimae Cakiletalia maritimae 

Agropyretea pungentis Honkenyo-Cranbetal i a  
marit imae 

Amnllphiletea 

Artemisietea vulgaris 

Koelerie-Coryne
phoretea 

Agropyretalia pungentis 

El}'IJD-Ammophiletalia 
arenariae 

Corynepho retal i a  

Fes tuco-Sedetal i a 

t.blinio-Arrhenathcretea Arrhenatheretalia 

Na rdo-Cal l une te a 

Urtico-Sambucetea 

Betulo- Frangule te a 

Vaccinio-Piceetea 

Deschamps io-Q.Jercetea 
rober i -petraeae 

Vacci nio-Genis te tal i a 

Urtico-Crat aegetal i a 

Rube- Franguletalia 

Vaccinie-Piceetal i a 

�le l ampyro-Querceta l i a 

Carici-Alnetea glutb I ri de-Al netalia 
nosae glutinesae 

Geranio-Fraxinetea 

M:> l i nie-Betuletea 
pt.Descentis 

Alno-Fraxinetalia 
exce l s  ieris 

t-bl i nio-Betuletal i a 
pubescentis 

All i ance 

Atriplicion l i  ttora l i s  
Sa l solo-Honkenyon 
peploidis 

Honkenyo-Crambion 
maritimae 
Agropyrion pungentis 

Ammophil i on borealis 

Spergulo-Corynephorion 

Galio-Koelerion 

Thero-Airion 

Koelerion glaucae 

Arrhena therion 
elatioris 

Sa l i cion arenariae 

Empetrion nigri 

Cladonio-Gal l union 
Euphorbio-Cal lunion 

Urtico-Crataegion 

M:J1 inie- Frangul ion 

Cladonie-Pinien 

Vaccinio-Pinien 

Me l ampyre-Quercien 

A gros tio-Quercien 

Iride-Alnion glutinesae 

F i lipendulo- Fraxinien 
excelsieris 

Pleurozie-Betulien 
pubescentis 
Sphagno-Betulien 
pubescentis 

Associa tion/Comrruni ty 

Atriplicetum I i ttoralis 
Cakiletum maritimae 

Honkenyetum peploidis 

Honkenyo-Agropyretum acuti 
Lepidietum lati fo l i i  

El }'IJD-Amnophiletum 

Berteroa incana-Elyrrus 
arenarius comm. 

C l adonio-Corynephoretum 

Violo-Corynephoretum 

Teesdal io-Corynephoretum 

Pleuroziun schreber i 
Agrostis tenuis comm. 
An therico-Koelerietum 
glaucae 

Festuca ovina-Rumex 
acetosa comm. 

Sal i cetum arenariae 

Sal i ci-Empetretum 

Cladonio-Callunetum 
Agros tio-Cal lunetum 

Agropyro-Rosetum rugosae 

M:ll inie-Myricetum gale 

Cladenie-Pinetum syl ves tris 

Vacc inio-Pinetum syl ves tris 
Deschampsia flexuosa-Pinus 
sylvestris cormn. 

Agres tis tenuis-Pepulus 
tremula cemm. 
Oxal is acetosell a-Quercus 
petraea cemm. 
Melampyro-Quercetum roberis 
Gal amagros tis epigeios vie. 

A gros tio-Quercetum rob o ris 

I ride-Alnetum glutinosae 

F i l ipendulo-Alnetum 
glutinosae 

Myri co-Betuletum 
pubescentis 
Pol y triche-Bet u l e tum 
pubescentis 

Carex nigra-Calamagrostis 
epigeies cemn. 

Plantaginetea majeris PlantaginetaHa majeris Agropyre-Rumicion crispi Carex restrata-Juncus 
effusus comm. 

Pa rvoca ricetea Caricetalia n igrae 

Phragmi tetea Magnecaricetalia 

Potametea Luronio-Po tame tal ia 

Caricien canescentis
nigrae 

Magnocaricien 

Petamien graminei 

Caricetum canescentis
nigrae 

Caricetum acutae 

Sparganium minimum cemn. 

Subassociat ion/Sociation 

Cak ile maritima soc . 

Typical subass . 
Ammophila arenaria soc. 
Hieracium umbe l l a tum 
sspp. subass . 

Typical subass . 
Cladonia subass . 
Typical subass . 
Cladonia subass . 
Typical subass . 
Artemi s ia campestris 
subass . 

Typi cal subass . 
Cladonia subass . 

Ammophila arenaria 
sub as s .  
Carex ni gra subass . 
Empetrum nigrum soc . 
Festuca arenaria 
subas s .  
Poly. )dium vul)!are 
subass .  
Lophcicolea hetero
phylla subass. 
Calluna vulgaris soc . 

Salix arenaria subass . 
M:l l inia ceerulea see . 

Typical subass .  
Cerynepherus canescens 
subass . 
Empetrum nigrum subasS. 
Q.Jercus petraea subass . 

Typical subass . 
Corylus ave l lana 
subass . 
Corynepherus cane
scens subass . 

.Petentilla palustris 
swass . 
Mnium punctatum sub
ass . 

Carex canescens soc . 
Sphagnum recurvum 
subass . 

Pelygonum amphibiun 
subass . 
Campylium polyganum 
subass . 
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( 1 957  p. 42) has reported a plant community where 
the presence of Juncus bufonius is striking and more 
dominant than the Atriplex spp., probably ear
respanding to a specific subassociation. A floristic 
composition similar to the Atriplicetum Iittoralis 
chenopodietosum (Tiixen & Böckelmann 1 957  p. 
1 87) seems to be lacking on studied sites. The struc
ture of the drift vegetation with the presence of 
Festuca arundinacea, on the island of Hallands 
Väderö, described by Holmgren ( 1 92 1  p. 58) in
dicates a transitional stage between Atriplicion lit
toralis and Agropyro-Rumicion crispi. 

Development: The pioneer drift vegetation with 
eutrophic, strongly halophilic and nitrophilic plant 
communities is developed where the tang supply is 
adequate and the wracks do not disappear. The 
stands are often formed as small zones on the 
beaches (see Warming 1 906 p. 70) separated from 
other vegetation and only sometimes in contact with 
Cakiletum maritimae and Honkenyo-Agropyretum 
acuti. Plant communities belonging to Atriplicion lit
toralis can be developed into Agropyretea pungentis 
or Agropyro-Rumicion crispi. In South Sweden 
Turesson ( 1 9 19), Holmgren (op.cit.), Vallin ( 1925), 
Dahlbeck ( 1 945), Gillner ( 1960) and Tyler ( 1969) 
have described plant communities on stable 
nitrophilic habitats of Agropyro-Rumicion crispi. 

Ecological remarks: The wrack ecosystem forms a · 
closed unit with specialized organisms in a nitro
halophilic environment. The productivity in the 
stands is high. The soil type is a beach syrosem with 
a tang mixture. Analyses from Dahl & Hadac 
(loc.cit.) indicate a high tolerance of the salinity. The 
soil reaction in the rhizosphere seems to vary 
between 6.5 and 7.5 .  

Distribution: Atriplicetum Iittoralis occurs along the 
European west coast from the northern parts of 
Norway to North France, round the British Isles and 
in the transitional area between the N orth Sea and 
the Baltic Sea (Warming op.cit., Holmgren op.cit., 
Tiixen 1 937, 1 950, Christiansen 1 938, Nordhagen 
op.cit., Dahl & Hadac loc.cit., Dahlbeck 1 945, 
Salisbury 1 952, Böcher 1 952  b, 1 969, Ardö loc.cit., 
Tiixen & Böckelmann loc.cit., Gillner loc.cit., Beef
tink 1 965, Jessen 1 968, Gehu & Gehu 1 969, 
WesthotT & Den Held 1 969, Runge 1 973) and along 
the South Baltic seashores to Poland (Libbert 1 940, 
Pukarek 1 96 1 , Passarge 1 964, Piotrowska & 
Celinski 1 965, Piotrowska 1 966). Of a special kind is 
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an Atriplex spp. drift Iine on the southern parts of the 
island of Gotland (Englund 1 942 p. 1 55), probably 
an outpost to the northern Bothnian drift com
munities. The Atriplex glabriuscula - Atriplex 
calothea ass. (Fröde 1 957/58) represents a position 
between the Atlantic Atriplicetum sabulosae and 
Atriplicetum Iittoralis in the SE Baltk parts. Within 
the investigation area Atriplicetum Iittoralis has been 
found at Tönnersa, Ängelholm and Falsterbo. 

Sociological relationships: Only Atriplicetum lit
toralis belongs to Atriplicion Iittoralis (W esthotT & 
Den Held loc.cit., Gehu & Gehu loc.cit.). Of the five 
associations separated by Nordhagen ( 1 940) 
Atriplicetum Iittoralis and Atriplicetum latifolii can 
be included in this alliance. The last association often 
seems to form a sociation, corresponding to the 
Atriplex hastata (=latifolia) var. salina soc. proposed 
by Gehu & Gehu (loc.cit.). Beeftink (op.cit.) has dis
tinguished a Salsola kali subass. similar to Atriplex 
Iittoralis - Salsola kali ass. (Tiixen 1 950). Matricario 
maritimae - Atriplicetum Iittoralis (Tiixen loc.cit.) 
and Atriplex glabriuscula - Atriplex calotheca (Fröde 
op.cit.) are related. Atriplicion Iittoralis is tagether 
with Salsolo-Honkenyan peploidis rank ed with 
Cakiletalia maritimae. A seeond order of Cakiletea 
maritimae is Thero-Suadetalia (see Gehu &Gehu 
op.cit., WesthotT & Den Held op.cit.). 

Gakiletum maritimae va n Dieren 1 934, prov., (Table l ,  

d istribution m a p  2 )  

Classification: Cakile maritima and Atriplex 
sabulosa are characteristic taxa of Cakiletum 
maritimae and Salsolo-Honkenyan peploidis. Salsola 
kali ssp. kali and Atriplex latifolia belong to 
Cakiletalia maritimae and Cakiletea maritimae. The 
most important companion taxa are ranked with 
Agropyretea pungentis and Ammophiletea. 
Sametimes a Cakile maritima soc. is formed. 

Structure: The vegetation consists of a halo
nitrophilic, single-layered plant community with 
different therophytes. Cakiletum maritimae is 
physiognomically well defined by the succulent Cak
ile maritima and often the thorny, fleshy Salsola kali 
growing tagether or separate (see Nordhagen 1 940, 
Gehu & Gehu 1 969). In general they are clustered. 
A population of Cakile maritima forms dense to 
closed, intermediate-growing ·stands, a pioneer socia
tion. Salsola kali grows luxuriantly in stands of 
Agropyro-Rumicion (Nordhagen op.cit. p. 58), not 



seen within the investigation area. Elymus arenarius 
and Ammophila arenaria appear very scattered in 
the association. 

Development: Often pioneer plant communities oc
cur on the seashores or in the littoral zone on im
mersed beaches, along estuaries and on the edge of 
small beach lakes. The habitats are composed of 
plant residues or organic deposits forming initial or 
interval plant communities on small elevated fringes 
in a wet to rather dry milieu. Cakiletum maritimae is 
normally separated from Elymo-Ammophiletum 
even though Cakile maritima soc. could be found on 
organic material east up from the sea just near the 
dune front. In the Atlantic districts Cakiletum 
maritimae could be in contact with Elymo
Agropyretum junceiformis. In South Sweden 
Honkenyetum peploidis can occupy degenerated 
Cakiletum maritimae. With increased tang supply a 
vegetational development to Atriplicetum Iittoralis 
can be seen. In some places, especially along es
tuaries, also contact with Agropyro-Rumicion oc
curs. 

Ecological remarks: Living conditions in the 
ecosystem are concerned with salinity and instabili
ty. The s upplied organic material often mixed with 
fresh aeolian sand forms a milieu most preferable for 
the plants. Summer annuals with a shallow branchy 
root system die away in the autumn when the plant 
community disappears. The soil type is a beach 
syrosem with a tang mixture. The humus content in 
the surface soil is about 0.3 % and in the subsoil 
0.2 %. The pH is about 6.5 (in KCl 6.0) in the 
rhizosphere and somewhat higher at 50-60 cm. The 
grain size varie$ from fine to coarse. 

Distribution: C akiletum maritimae and similar 
vegetation seem to occur from N orway to France, 
round the British Isles and in the -s w Baltic districts, 
scattered or in whole stands (Warming 1 906, 1 909, 
van Dieren 1 934, Nordhagen op.cit., Böcher 1 94 1 , 
1 952 b, Andersson, O. 1 950 a, Raabe 1 950, Tiixen 
1 950, 1 967  a, Braun-Blanquet & Tiixen 1 952, 
Salisbury 1 952, Ardö 1 957, Vanden Berghen 1 958, 
Boerbom 1 960, Girningbarn 1 964 b, Beeftink 1 965,  
Heykena 1 965, Wiemann & Domke 1 967, Gehu & 
Gehu op.cit., WesthotT & Den Held 1 969). Lux
uriant stands from the island of Gotland reported by 
Englund ( 1 942 p. 95) represent outposts to the north. 
In South Sweden Cakiletum maritimae can be seen 
along the coast from Haverdal to ·Sandhammaren 
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except at Ängelholm. The absence at Furuboda is a 
result of the lack of seaweed east up on the shore. 
Sometimes C akile maritima can gro w ruderally in 
the dune system. 

Sociological relationships: Cakiletum maritimae is 
placed into Salsolo - Honkenyon peploidis (sub nom. 
Salsolo Minuartion peploidis R.Tx. 1 950) and seems 
to correspond to Cakiletum frisicum (see Tiixen 
1 950, 1 955 ,  Beeftink op.cit., Wiemann & Domke 
op.cit., Gehu & Gehu op.cit.). Nordhagen (op.cit.) 
proposed an Atriplicetum sabulosae as well as a 
Cakiletum maritimae belonging to Atriplicion lit
toralis. In Tiixen ( 1 950) several associations are 
placed into Salsolo- Honkenyon peploidis such as 
Atriplex glabriuscula - Polygonum Raji ass., es
pecially located on the British Isles (see Braun
Blanquet & Tiixen op.cit. p. 236, Salisbury op.cit., 
Girningbarn op.cit. pp. 8 1 -84) and Atriplicetum tor
nabeni (=sabulosae, laciniatae, arenariae) described 
by Nordhagen (op.cit.), Beeftink (op.cit.) and Gehu 
& Gehu (op.cit.). Also Mertensio- Atriplicetum 
arenariae (Tiixen 1 967 a) from southernmost 
Norway is related. Gehu & Gehu (op.cit.) and 
WesthotT & Den Held (op.cit.) have separated a 
Cakile maritima soc. from Atriplice.tum sabulosae. 
In South Sweden the proposed Cakile maritima soc. 
of Cakiletum maritimae seems to be the only socia
tion belonging to Salsolo- Honkenyon peploidis . .  In 
the Atlantic region also Atriplex glabriuscula soc., 
Salsola kali soc. (Gehu & Gehu op.cit.), Honkenya 
peploides soc. and Beta maritima soc. (Beeftink 
op.cit.) are registered. Salsolo- Honkenyon peploidis 
is together with Atriplicion Iittoralis ranked with 
Cakiletalia maritimae belonging to Cakiletea 
maritimae. 

Perennial drift vegetation 

Honkenyetum peploidis auct. (Table I l ,  d istribution 

map 3) 

Classification: Honkenya peploides is a 
characteristic dominant of Honkenyetum peploidis. 
Ammophila arenaria, Cakile maritima and Salsola 
kali ssp. kali are differential taxa towards Honkenyo
Agropyretum acuti and Lepidietum latifolii belong
ing to Agropyretalia pungentis as well as to the in
land Berteroa incana - Elymus arenarius comm. of 
Artemisietea vulgaris. Agropyron x acutum is a 
differential taxon of a specific variant. Elymus 
arenarius, Rumex crispus, Solanum dulcamara var. 

Acta phytogeogr. suec. 60 



26 Hans Olsson 

marinum and Crambe maritima are characteristic 
taxa of high order, Honkenyo- Crambion maritimae, 
Honkenyo- Crambetalia maritimae and Agropyretea 
pungentis. The companion taxa, such as Atriplex lit
toralis and Agropyron repens, are of less impor
tance. Possibly a Honkenya peploides soc. can be 
distinguished besides the Agropyron acutum var. 

Structure: The vegetation consists of a halo
nitrophilic, single-layered plant community totally 
dominated by the l9w-growing hemi-cryptophyte 
Honkenya peploides. The stands are formed as green 
fringes in front of the ou ter dunes (see Warming 
1 906 p. 98) or, in a mosaic with other beach vegeta
tion, irregularly as small elevated tufts. On less ex
posed sites the structure is denser and in some places 
closed stands are seen. The superterranean shoots 
are firm and green, different from the pale and moist, 
subterranean elongated rhizomes. 
Development: Honkenyetum peploidis is found on 
rather flat seashores on places where other plants, 
located on maritime sands, have difficulties in thriv
ing, e.g., annuals from Cakiletum maritimae as weil 
as perennials from Elymo-Ammophiletum. 
Honkenya peploides can endure certain sand accre
tion in the position of the upper supralittoral (Ser
nander 1 9 1  7 p. l 00). The vegetation forms rather 
stable stands, also describing eyeles on the beaches 
(see Gehu & Gehu 1 969 p . . 1 4 1 ), on soils influenced 
by the drifts on both exposed and protected places. 
The plant community is often in a mosaic with 
C akiletum maritimae, Honkenyo-A gropyretum 
acuti, Elymo-Agropyretum junceiformis or Elymo
Ammophiletum. Normally Honkenyetum peploidis 
grows in a separated belt between Cakiletum 
maritimae and Elymo-Ammophiletum, according to 
Pukarek ( 1 96 1  pp. 88-89) a primary stage in the 
dune system. The development of Honkenyetum 
peploidis seems to be optimal on sandy gravels, often 
mixed with shells. 

Ecological remarks: The ecosystem is very depen
dent on the combination of elimate and soil 
hydrology leading to a specific salinity and instabili
ty. According to Gehu & Gehu (op.cit. p. 1 42) the 
water regime is quite another in Honkenyetum 
peploidis compared with the Atlantic Elymo
Agropyretum junceiformis. The soil type is a beach 
syrosem with a weak tang mixture. Large scattered 
rhizomes reach 50 cm in the subsoil. The humus 
content in the surface soil is about 0.2 % and in the 
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subsoil 0.3 %. The mean value of pH is 7.0 (in KCl 
6.5) in the surface soil and 7.4 (6.9) at 50-60 cm. The 
partide size at Tönnersa consists of both coarse and 
fine fractions. 

Distribution: A vegetation physiognomically deter
mined by Honkenya peploides is common from 
Norway to Portugal, round the British Isles and on 
several parts in the Baltic districts as weil as along 
the Bothnian Bay shores. Honkenyetum peploidis 
seems to occur from the province of Bohuslän on the 
Swedish west coast (Priesendahl 1 926 p. 1 26, 
Hallberg 1 97 1 Table 9) to South France. Several 
authors have treated this plant community in 
different ways (Warming loc.cit., Sernander loc.cit., 
Böcher 1 952 b Table l, Klement 1 955 Table 4, Beef
tink 1 965 pp. 1 36- 1 37, Heykena 1 965 pp. 14-2 1 ,  
Gehu 1 968, Gehu & Gehu op.cit., WesthotT & Den 
Held 1 969 p. 73). In several parts of the Atlantic 
region (Tiixen 1937, 1 967 a, Christiansen 1 938, 
WesthotT 1 947, Braun-Blanquet & Tiixen 1 952  p. 
229, Tansley 1 953 ,  Ardö 1 957 p. 43, Tiixen & 
Böckelmann 1 957, Vanden Berghen 1 958, Boerbom 
1 960, Wiemann & Domke 1 967, Runge 1 973) and 
along the South Baltic coast (Preuss 1 9 1 1 - 1 2, 
Libbert 1 940, Pukarek op.cit., Piotrowska & 
Celinski 1 965) Honkenya peploides is associated 
with Elymo- Agropyretum junceiformis or the south 
vicariant Euphorbio- Agropyretum junceiformis, in 
certain places in the Baltic region also Elymo
Ammophiletum. On lceland, northern parts of 
Norway, along the Bothnian Bay shores, round the 
istand of Gotland as weil as on the coast of the Baltic 
States Honkenya peploides is ranked with the boreal
Arctic plant communities of Honkenyo- Elymion 
peploidis (Regel 1 928, Tomuschat & Ziegenspeck 
1 929, Lemberg 1 933 ,  Kalela 1 939 Table 69, 
Englund 1 942 p. 94, Enequist 1 944 Fig. 1 5 ,  
Nordhagen 1 955,  Tiixen 1 970 a). Within the in
vestigation area Honkenyetum peploidis appears 
from Haverdal to Falsterbo, also near Trelleborg 
(Sernander loc.cit.). 

Sociological relationships: Honkenyetum peploidis 
is a very specialized association, often regarded a 
Honkenya peploides soc. (Beeftink loc.cit.) placed 
into Cakiletea maritimae. Both structure, ecology 
and morphological adaptation allow closer relation
ships to Ammophiletea, where the combination with 
Agropyron junceum ssp. boreoatlanticum is typical 
but in South Sweden only scattered (see Ardö 



loc.cit.). The Arctic and Circumboreal Honkenyo
Elymetum belonging to Honkenyo-Elymetea (Tiixen 
1 970), studied by the author on the island Sandön in 
the archipelago of Stockholm (July 1 972) and on the 
istand Andöy (July 1 969) in North Norway, consists 
of a halo-nitrophilic plant community very often 
together with Lathyrus maritimus. Potentillo
Elymetum arenariae (Tiixen 1 966) belonging to 
Agropyro-Rumicion on more nitrophilic sites can 
also contain Honkenya peploides (see Dahl & Hadac 
1 94 1  p. 302, Hallberg loc.cit. Table 8). Gehu (op.cit.) 
and Gehu & Gehu (op.cit.) have placed 
Honkenyetum peploidis into Agropyretea pungentis, 
a vicariant class of Honkenyo-Elymetea both with 
coastal halophilic plant communities. Agropyretea 
pungentis includes parts of Agropyro-Rumicion, 
Convolvulion sepii and Angelicon littoralis. Thus 
Honkenya peploides can be arranged into five 
separate alliances, viz., Salsolo - Honkenyon peplo
idis, Agropyro - Honkenyon peploidis, Honkenyo
Elymion, Agropyro - Rumicion crispi and Honkenyo 
- Crambion maritimae. Studies by Warming (op.cit. 
p. 8 1), Friesendahl (loc.cit.), Böcher ( 1952 b Table l) 
and Hallberg (loc.cit.) point to the occurrence of 
Honkenyo- Crambion maritimae in parts of West 
Sweden and Denmark. The analyses made by 
Böcher (loc.cit.) indicate other plant communities 
characterized by the presence of Beta maritima as 
well as Crambe maritima belonging to the same 
alliance placed into Honkenyo- Crambetalia 
maritimae of Agropyretea pungentis. 

Honkenyo- Agropyretum acuti R.Tx. 1 9 55 (sub nom . 

Minuartio- Agropyretum acuti) (Table I l ,  d istribution 

map 4) 

Classification: Agropyron x acutum is a characte
ristic taxon of Honkenyo- Agropyretum acuti. 
Elymus arenarius, Honkenya peploides, Solanum 
dulcamara var. marinum and Rumex crispus are of 
high order, Agropyrion pungentis, Agropyretalia 
pungentis and Agropyretea pungentis. Ammophila x 
baltica and Agropyron repens are among the compa
nion taxa. The dominance of Elymus arenarius is an 
indication of a specific variant (Gehu & Gehu 1 969 
p. 1 49). 

Structure: The vegetation consists of a dense to 
closed, single-layered, halo-nitrophilic plant com
munity. In South Sweden Elymus arenarlus is totally 
dominating and often about one metre high. Both 
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Honkenya peploides and Agropyron x acutum have 
an elongated growth. On an offshore barrier island 
south of Copenhagen (Gravesen & Vestergaard 
1 969 pp. 69-70) a corresponding vegetation is more 
open and rich in species. 

Development: Honkenyo- Agropyretum acuti occurs 
where the seaweeds, that have been east up, can be 
transported landwards forming a rather iostable 
habitat of perennial drift vegetation. If the decom
position of drift organic matter is too rapid, 
C akiletum maritimae or Atriplicetum Iittoralis 
develops, if slow, Honkenyo- Agropyretum acuti or 
Lepidietum latifolii. In stronger nitrophilic habitats 
Agropyrion pungentis is replaced by Agropyro
Rumicion crispi (see Böcher 1 952 b, Jessen 1 968, 
Gravesen & Westergaard op.cit.). Plant communities 
belonging to these two alliances decrease if the drift 
supply is stopped. 

Ecological remarks: The ecosystem is dependent on 
a specific drift supply and microclimate on rather 
protected habitats. The soil type is a syrosem with a 
tang mixture. The humus content in the surface soil 
is about 0.3 o/o, in the subsoil O. 7 o/o. The increase is 
an effect of undecomposed plant residues. The pH is 
6.6 (in KCl 5 .7) in the surface soil and 7.5 (KCl 7. 1 )  
i n  the subsoil. 

Distribution: Plant communities belonging to 
Agropyretalia pungentis have a Mediterranian
Atlantic range (Gehu & Gehu loc.cit.) and norrnaity 
cover the whole littoral. Honkenyo- Agropyretum 
acuti (Tiixen 1 955 ,  Gehu 1 968, Gehu & Gehu 
Ioc.cit., Runge 1 973 p. 39) seems to have a northern 
outpost at Falsterbo as well as south of Copenhagen 
(Gravesen & Vestergaard loc.cit.). 

Sociological relationships: A proposal to place 
Honkenyo- Agropyretum acuti into Agropyro
Rumicion crispi by Tiixen ( 1 955) has been followed 
in classifications by Gehu (op.cit.), and Gehu & 
Gehu (op.cit.) into Agropyrion pungentis as weil as 
by Runge (loc.cit.) into Agropyro- Honkenyon 
peploidis. A related plant community is Atriplici
Agropyretum pungentis (see Beeftink 1 965) oc
curring from Denmark to France. In South Norway 
different Elymus-communities have been classified 
into Agropyro-Rumicion (St0rmer 1 938  Table 4, 
Nordhagen 1 940 pp. 94-96, Dahl & Hadac 1 94 1  Ta
ble 7). Iversen ( 1 936 Table 28) and Böcher (loc.cit.) 
point out the affinity of Elymus arenarlus for 
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nitrophilic. plant communities. Honkenyo- Elymetum 
arenariae (Tiixen 1 970) is a northern substitute of 
Honkenyo- Agropyretum acuti which is regarded a 
vicariant, on sheltered places, of the Atlantic Elymo
Agropyretum junceiformis. 

Lepidietum latifolii a uct. (Table I l ,  d istribution map 5) 

Classification: Lepidium latifolium is a characteristic 
taxan, also a dominant, of Lepidietum latifolii. 
Galium verum, G. aparine, Bromus hordeaceus ssp. 
hordeaceus and Linaria vulgaris are differential taxa 
towards Honkenyetum peploidis and Honkenyo
Agropyretum acuti of Agropyretea pungentis as weil 
as towards Berteroa incana- Elymus arenarius 
comm. of Artemisietea vulgaris. Elymus arenarius, 
Rumex crispus and Solanum dulcamara var. 
marinum are of high order, Agropyrion pungentis, 
Agropyretalia pungentis and Agropyretea pungentis. 
Agropyron repens is a prominent campanian taxan, 
according to Dahlbeck ( 1 945 p. 63) a subdominant. 

Structure: The vegetation consists of a weakly halo
nitrophilic, single-layered plant community with 
open to closed stands, physiognomically determined 
by Lepidi um latifolium (see Raabe 1 950). Different 
hemicryptophytes of low degree of cover are present. 
The number and the frequence of plants are strongly 
variable. 

Development: Lepidietum latifolii forms a rather sta
ble plant community on the upper seashore drift Iines 
as well as on the plain sand. The association is in 
contact with Honkenyo- Agropyretum acuti, a more 
instable plant community, on more nitrophilic places 
also with plant communities of Agropyro- .Rumicion 
crispi. Stands of' Lepidium latifolium seem to be 
natural along the coast though ruderal plants on cer
tain sites could be found (Dahlbeck loc.cit.). 

Ecological remarks: The ecosystem is dependent on 
meso- to oligohalinic, often rather dry habitats. Ac
cording to Dahlbeck (loc.cit.) a drift layer of varying 
thickness on the mineral soil, a type of syrosem, is 
often present. 

Distribution: The range of Lepidietum latifolii is 
mainly the same as of Honkenyo- Agropyretum 
acuti, Mediterranian-Atlantic (Gehu 1 968, Gehu & 
Gehu 1 969, WesthotT & Den Held 1 969), and with a 
northern outpost at Falsterbo (Dahlbeck loc.cit.). 

Sociological relationships: Raabe (op.cit.) has 
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placed a Lepidium latifolium comm. into Agropyro
Rumicion crispi, WesthotT & Den Held (op.cit.) into 
Angelicon Iitaralis of Artemisietea vulgaris. Gehu & 
Gehu (op.cit.) have placed Lepidietum latifolii in 
Agropyrion pungentis of Agropyretea pungentis.  

Marram and sandy grassland 

vegetation 

Marram grass vegetation 

Elymo-Ammophiletum (Wa rm ing 1 909) B r.-8 1 .  et De 

Leeuw 1 936 em. R.Tx. 1 9 52 (Ta ble I I I , distribution 

map 6) 

Classification: Ammophila arenaria is a 
characteristic taxan of Elymo-Ammophiletum and 
Ammaphilian borealis. Elymus arenarius, Lathyrus 
maritirnus and Petasites spurius are differential taxa 
of Elymo-Ammophiletum. A division is made into 
one Ammophila arenaria soc. and two sub
associations, a typical one lacking differential taxa 
and a Hieracium umbellatum sspp. subass. including 
Festuca arenaria, Corynephorus canescens, 
Hieracium umbellatum sspp., Carex arenaria, 
Ceratodon purpureus, Viola tricolor ssp. curtisii and 
Jasione montana var. littoralis. Two taxa, Salsola 
kali ssp. kali and Agropyron repens, belong to a 
Salsola kali ssp. kali variant of the typical sub
association, Agropyron repens also to a specific 

Fig. 7. Elymo-Ammophiletum Hieracium umbellatum 
sspp. subass. Sandhammaren 1 953 .  Photo H. Weimarck, 
Skånes Naturskyddsför. Arkiv. 



variant of Hieracium umbellatum sspp. subass. Am
mophila x baltica, Agropyron junceum ssp. 
boreoatlanticum and Eryngium maritimum are 
ranked with Elymo- Ammophiletalia arenariae and 
Ammophiletea. The companion taxa are among 
Cakiletea maritimae, Agropyretea pungentis and 
Koelerio-Corynephoretea. Furthermore, there are 
different cryptogams such as Cladonia spp., 
Parmelia physodes, Dierarrum scoparium and Pohlia 
outans among the Hieracium umbellatum sspp. sub
ass. 

Structure: The vegetation consists of a pioneer 
single-layered or weakly double-layered plant earn
munity with open mobile or fixed closed primary or 
secondary stand s on the epilittoral. The stands of the 
typical subassociation are vital, monotonous in 
physiognomy and poor in species, sometimes for
ming only a dense Ammophila arenaria soc. (see 
Tansley 1 953  p. 848, Gehu & Gehu 1 969 p. 1 56), 
e.g., some ruderal theropbytes from Cakiletea 
maritimae. At Sandhammaren there are patches of 
Salsola kali together with scarcely spread dune 
grasses in clustered tufts, forming small embryo 
dunes. This vegetation with relicts from Cakiletea 
maritimae is rather different from the normal con
ditians of Elymo-Ammophiletum. The structural 
composttton is different from Agropyretum 
boreoatlanticum salsoletosum (Tiixen 1 937  p. 1 4, · 

Piotrowska & Celinski 1 965 pp. 1 3 1 - 1 33) and 
Elymeto-Ammophiletum Honkenya peploides sub
ass. (Libbert 1 940 p. 10), where the frequences of 
Agropyron junceum ssp. boreoatlanticum and 
Honkenya peploides are minute. In the typical sub
association clones of Ammophila arenaria are 
separated from clones of Elymus arenarius and of 
Ammophila x baltica. Especially at Sandhammaren 
l arge tufts of the latter plant grow close to the beach, 

. w hi ch is rather different from the opposite side of the 
Baltic Sea (Fukarek 1 96 1  p. 97) as well as the 
Swedish west coast, where Ammophila x baltica 
prefers Hieracium umbellatum sspp. subass. but 
campared with A. arenaria is less common. Elymus 
arenarius is prominent and somewhere reduced to 
the typical subassociation. 

The physiognomy of Hieracium sspp. subass. is 
strongly changed as a consequence of the debility of 
the tall dune grasses indicated by an accumulation of 
undecomposed shoots leading to closer stands. The 
colour has been altered from green to gr a y. 
Samewhere small openings in the vegetation are 
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colonized by Corynephorus canescens. Both 
Hieracium umbellatum sspp. and Festuca arenaria 
are striking and in certain stands of a rather high 
degree of cover and thus valuable indicators of the 
condition of this subassociation. Certain xerophytes 
and termophytes such as Carex arenaria, Jasione 
montana var. Iittoralis and Viola tricolor ssp. curtisii 
are present but of secondary structural importance. 
Petasites spurius found in Baltic stands can effective
ly cover the ground (see Preuss 1 9 1 1 - 1 2  p. 60, 
Steffen 1 93 1  p. 260). Lathyrus maritirnus can form 
very closed stands (see Andersson, O. 1 950 Table l) 
along the coast from Falsterbo to Furuboda, chang
ing the microclimate from dry to hygric in the bot
tom layer favouring the mosses, especially 
Ceratodon purpureus. With the entrance of this 
pioneer moss the vegetation is stratified into two 
layers. On places with reduced sand accretion as at 
Ängelholm also nitropbytes as Agropyron repens 
can be mixed with the tall dune grasses. 

Development: Elymo-Ammophiletum is a plant com
munity often in succession after Elymo
Agropyretum junceiformis in the Atlantic region or 
as in South Sweden a pioneer vegetation on mobile 
maritime sands on the supralittoral. The decreased 
salinity in the Baltic Sea leads to a dying away of 
Elymo- Agropyretum junceiformis in the Baltic dis
tricts (see Libbert op.cit. p. 8, Pukarek op.cit. p. 96, 
Passarge 1 964). The author is of the opinion that 
Agropyron junceum ssp. boreoatlanticum within the 
investigation area grows only in initial stands of 
Elymo-Ammophiletum, as can be seen at Falsterbo 
or scattered in Honkenyetum peploidis shown by 
Ardö ( 1 957  p. 43). In mesohalinic habitats Am
mophila arenaria establishes and reaches in the 
primary stage a maximal vegetative development in
fluenced by continuous sand accretion and flowers 
when the dunes reach maximal height. In this stage, 
the optimal phase, several plants are assembled also 
continuing in the degeneration phase where the sand 
accretion has nearly ceased. Elymus arenarius seems 
to settie before Ammophila arenaria on the 
foredunes in front of the beach. The marram grass 
has an extensive harizontal root system on the low 
primary dunes ; in older parts of the d une system it is 
much closer with big shoots and broad leaves and 
has increased the a bility to bind sand (W esthoff 
1 94 7 p. 72). Of the two xerophytes, Ammophila 
arenaria and Elymus arenarius, the latter is less 
effective in binding sand. In general the spread of 
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Ammophila arenaria takes place by vegetative 
emerging etages in the sand. Older rhizomes dis
appear and are replaced by newer ones near the sur
face induced by the sand accretion. 

Elymo-Ammophiletum may be in centact with a 
Cakile maritima soc. or Rankenyetum peploidis. A 
development of Hieracium umbellatum sspp. subass. 
leads. normall y ·  to a centact with Violo
Corynephoretum, on certain places directly with 
Salici-Empetretum Polypodium vulgare subass. On 
places with reduced sand accretion Elymo
Ammophiletum may be transformed into a 
Pleurozium schreberi - Agrostis tenuis comm., as at 
Ängelholm and at Furuboda. On Iee slopes Agrostis 
tenuis - Populus tremula comm. may border on 
Elymo-Ammophiletum, which in some places on the 
dunes may be in centact with Salicetum arenariae 
and Agropyro- Rosetum rugosae� 

Ecological remarks: The eecsystem with rapidly 
growing tall dune grasses is dependent on the sand 
accretion and is registered on mobile as well as on 
semi-fixed dunes (see Tansley loc.cit., Ranwell 1 960 
p. 1 1 9, Gimingham 1 964 b pp. 95-98). The soil type 
is a dune syrosem with a very thin A-horizon in the 
Hieracium umbellatum sspp. subass. The sand is 
brown or. white. The soil profile contains several 
humus lenses, root layers and solitary deep rhizomes 
(Table XXII). The humus content of the typical sub
association is about 0.2 %, increased to 0.3 % in 
Hieracium umbellatum sspp. subass. in the surface 
soil, in the subsoil below 0.2 %. Parallel to an in
crease in arganie matter there is a decrease in pH. 
The pH values in the soil profiles have been changed 
from 6 .2 (in KCl 5 .4) to 5.6 (4.5) in the surface soil, 
6.8 (6.0) to 6.3 (5.2) in the subsoil. Within the area of 
Ammophilion borealis the pH-amplitude is 5 .0-9.0 
(see Wiemann & Domke 1 967). As a whole the grain 
size can be divided into two fractions, about 80 % > 
0.2 mm. 

Distribution: Marram grass communities occur 
along the Baltic, Atlantic, Mediterraneau and Pantic 
coasts. Ammaphilian borealis reaches from France 
and British Isles to South Norway and Baltic States, 
fragmentarily up to South Finland. The transition 
between the termophilic Occidental Euphorbio
Ammophiletum (Lebrun et al. 1 949, Braun-Blanquet 
& Tiixen 1 9  52, Tansley loc.cit., V anden Berghen 
1 958, Gehu & Gehu op.cit., WesthotT & Den Held 
1 969) and the northern Elymo-Ammophiletum lies 
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in the southern parts of the Netherlands and the 
British Isles. Several work treat Elymo
Ammophiletum both on the European west coast 
(W arming 1 909, Raunkiaer 1 9 14, van Dieren 1 9  34, 
Iversen 1 936, Tiixen 1 93 7, 1 967 a, 1 967 c, 
Christiansen 1 938, Böcher 1 94 1  b, 1 945, 1 952  a, 
1 969, WesthotT loc.cit., Salisbury 19 52, Tansley 
loc.cit., Klement 1 955,  Ardö op.cit., Tiixen & 
Böckelmann 1 957, Willis et al. 1 959, Boerbom 1 960, 
Ranwell op.cit. , Gimingham op.cit., van der Maarel 
& WesthotT 1 964, Heykena 1 965, Wiemann & 
Domke 1 967, Gehu & Gehu op.cit., WesthotT & 
Den Held op.cit., Runge 1 973) and in the Baltic 
region (Erikson 1 896, Nilsson, A. 1 90 1 ,  Hesselman 
1 908, Warming op.cit., Preuss op.cit., Norlind 1 9 1 3, 
Regel 1 928, Tomuschat & Ziegenspeck 1 929, 
Steffen loc.cit., Hueck 1 932, Libbert loc.cit., 
Andersson, O. 1 950 a, Raabe 1 950, Paul 1 953,  
Vaderberg 1 955,  Pettersson 1 958, 1 965, Fröde 
1 957-58, Pukarek op.cit., Passarge 1 964, Wojterski 
1 964 a, Piotro�ska & Celinski loc.cit., Piotrowska 
1 966, Ljungberg & Persson, Y. 1 973). Elymo
Ammophiletum ! meets further to the north plant 
communities of�Honkenyo-Elymetea as in the East 
Baltic districts ahd along the Bothnian Bay as well as 
the north coast · of Norway (Lem berg 1 9  3 3, Kal el a 
1 939, Enequist 1 944, Nordhagen 1 955,  Tiixen 
1 970). Of a very special kind is a plant community 
with Calamagrostis epigeios and C. neglecta from 
the seasheres of the lake Vänern (see Noren 1 906). 
On J utiand ther� is an Ammophila arenaria soc. with 
or without Cory;nephorus canescens (Böcher 1 94 1  a 
Table 1 2) ;  rarely on certain inland sands. In South 
Sweden Elymo-Ammophiletum occurs on all studied 
maritime sands, at Vitemölla only the typical sub
association. The Ammophila arenaria soc. is found 
on several places in the dune landscapes, especially 
at Haverdal, ' Tönnersa, Sandhammaren and 
Furuboda. 
Sociological relationships: In 1 947 WesthotT 
(op.cit.) pointed out that an Elymeto-Ammophiletum 
could be divided into two regional groups, Elymeto
Ammophiletum austrino-atlanticum from Portugal 
to the island of Texel in the Netherlands and 
Elymeta baltico-atlanticum northwards on the 
Atlantic and Baltic sand dunes. The first association 
was narned Euphorbia- Ammophiletum arenariae 
(Braun-Blanquet & Tiixen op.cit. pp. 25 1 -254). The 
seeond association, split into a typical subassocia
tion and a Festuca arenaria subass. (Tiixen 1937  p. 



1 5), has according to Pukarek (op.cit. p. 108) an 
area of distribution in the N orth Sea and the western 
BaltiC Sea. In the East Baltic region Pukarek 
(loc.cit.) proposed an Elymo-Ammophiletum 
oriento-balticum with a typical subassociation and 
an Artemisia campestris subass. All the three provin
dal associations were included in a regional associa
tion with a specific Hieracium umbellatum subas�. 
group. Wiemann & Domke (op.cit. pp. 276-277) 
have completed the division of the transitional area 
between North Sea and western Baltic Sea and 
proposed an Elymo-Ammophiletum baltico'" 
atlanticum occidentale (North Sea) and an Elymo
Ammophiletum baltico-atlanticum orientale (W 
Baltic Sea). Tiixen ( 1 967 a p. 249) has separated 
Elymo-Ammophiletum into two vicariant regional 
associations, a western Soneho (arvensis) -Ammo
philetum and an eastern Petasito (tomentosi) -
Ammophiletum. Gehu (comm. at a Colloque in Paris 
1 97 1 )  has suggested four. vicariant associations, viz., 
Petasito-Ammophiletum, Elymo-Ammophiletum, 
Lathyro-Ä.mmophiletum and Soncho-Ammophile
tum. The.-first East Baltic association seems to have 
very small relicts at Sandhammaren and Vitemölla, 
the third Lathyro-Ammophiletum probably related 
to Elymo-Ammophiletum baltico-atlanticum orien
tale is rather frequent in some places at Falsterbo but 
fragments seem to occur from Sandhammaren to 
Furuboda (see Andersson, O. op.cit. p. 1 53) along 
the Baltib coast. On the Swedish west coast Elymo
Ammophiletum is predominant. Soncho
Ammophiletum with a western distribution and 
probably related to Elymo-Ammophiletum baltico
atlanticum occidentale does not seem to occur in 
Sweden. 

Elymo-Ammophiletum has also been classified 
into primary and secondary units (see Wiemann & 
Domke op.cit. Faltblatt 7 Table 1 1). Van Dieren 
(op.cit. p. 203) has given an Ammophiletum 
arenariae redivivum also with a Festuca arenaria 
subass. and of a secondary origin. WesthotT & Den 
Held (op.cit. p. 103) has regarded the seconda:ry 
vegetation as a specific subassociation, Elymo
Ammophiletum redivivum, sometimes formed as 
Ammophila arenaria soc. Elymo-Ammophiletum 
belongs to Ammophilion borealis (Tiixen 1 9  55 p. 
1 63) together with Agropyro- Honkenion peploidis, 
changed to Agropyrion boreoatlanticum by Gehu & 
Gehu (op.cit.), placed into Elymetalia arenarii (see 
Tiixen 1 955,  WesthotT & Den Held loc.cit.). Doing 
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( 1 963) has changed the name of the order to Am
mophiletalia arenariae and Gehu & Gehu (op.cit.) to 
Elymo- Ammophiletalia arenariae. Ammophiletea 
includes, according to Gehu & Gehu (op.cit.), three 
orders, viz., the northern Elymo- Ammophiletalia 
arenariae, the Occidental Euphorbio-Ammophile
talia and the Pontic-Mediterranian Ammophiletalia 
arundinaceae. 

Inland lyme grass vegetation 

Berteroa incana - Elymus arenarius commonity 

com m .  nov. (Table I l ,  distribution map 7 )  

Classification: Berteroa incana i s  a local 
characteristic taxon of the Berteroa incana - Elymus 
arenarius comm. Polygonum amphibium, P. con
volvulus and Brachythecium rutabulum are differen
tial taxa of the community. Elymus arenarius; 
Agropyron repens and Festuca rubra are among the 
companion taxa, the first on e als o a dominant . . The 
plant community seems to belong to Artemisietea 
vulgaris. 

Structure: The vegetation consists of a single-layered 
or weakly double-layered, open to very closed, plant 
community. The physiognomy is determined by 
Elymus arenarius together with difft!rent hemicryp
tophytes and geophytes variable in frequence and 
degree of cover, as Urtica dioi�a and Berteroa in
cana. Anchusa officinalis can be found on stands 
located in dry habitats. The structure of this strongly 
anthropogenous vegetation ditTers from a related 
Elymus arenarius comm. in East Scania on dry sand / 
fields (see Andersson, O. & W aldheim 1 946 PI. V) 
often with F estuco-Sedetalia spp. and similar to an 
Elymetum arenariae described from Poland and the 
Baltic States (see Juraszek 1 927 p. 597, Kobendza 
1 930 Table 6, Steffen 1 93 1 p. 28 1). However, the 
combination of Berteroa incana and Elymus 
a:renarius may be found on more ruderal sites as near 
the village of Kivik. 

Development: The plant community occurs on dry, 
poor inland sands often in contact with the short dry 
grassland of Koelerio-Corynephoretea. Certain 
stands are of anthropochorous origin (see Sernarrder 
1 9 1 5  p. 45 1 ,  Weimarck 1 940 p. 1 89), along roads or 
in military training camps. Elymus arenarius in the 
inland can also be a relict (see Steffen loc.cit., Tiixen 
1 970 p. 265, Hulten 1 97 1). 

Ecological remarks: The most important criterion of 
the ecosystem seems to be the human influence and 
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the nitrophilic tendency. The soil type is possibly a 
rank er. 

Distribution: The r ange of Berteroa incana - Elymus 
arenarlus comm. is very disperse. An inland Elymus 
arenarlus comm. has been reported by Juraszek 
(loc.cit.), Kobendza (loc.cit.), Steffen (loc.cit.), Alm
quist ( 1 929 p. 239) and Tiixen (op.cit. p. 28 1). 
Within the investigation area the plant community 
has been registered at Silvåkra in the V om b plain 
and at Vitaby in East Scania. 

Sociological relationships: In Olsson ( 1 97 1) an 
Agropyron repens - Brachythecium rutabulum 
comm. was provisority placed into Agropyro
Rumicion. A new · interpretation has shown closer 
relationship with Artemisietea vulgaris and the plant 
community has been changed into Berteroa incana -
Elymus arenarlus comm. 

Short dry grassland vegetation 

Cladonio (destrictae) -Corynephoretum Kriager 1 937 

em. Böcher 1 94 1 , prov., (Table IV, distribution map 8)  

Classification: Cladonia destricta and stereoeaulon 
condensatum are characteristic taxa of Cladonio
Corynephoretum, Spergulo-Corynephorion, and 
Corynephoretalia. Corynephorus canescens is often 
a dominant in a typical subassociation, often a socia
tion. Cladonia arbuscula et mitis, C. chlorophaea 
coli., C. impexa, C. cornuta et gracilis, C. floerkeana. 
C. pienrota and C. uncialis are differential taxa of a 
Cladonia subass. Cetraria crispa and C. islandica 
are found in a C. crispa variant. Several taxa are 
ranked with Koelerio-Corynephoretea as 
Corynephorus canescens, Carex arenaria, Cor
nicularia aculeata, Festuca polesica, Ceratodon pur
pureus, Cladonia alcicomis, Polytrichum piliferum� 
Koeleria glauca, Festuca arenaria, Viola �anina var. 
dunensis, V. tricolor ssp. curtisi, Cladonia furcata, 
Rhacomitrium canescens, Jasione montana var. lit
toralis, Hieracium umbellatum sspp. and Rumex 
tenuifolius. Prominent companion taxa are Am
mophila arenaria, Dicranum scoparium, Patmelia 
physodes and Cephaloziella sp. 

Structure: The vegetation consists of a poor, single 
or double-layered pioneer plant community with 
open to closed low-growing stands, physiognomical
ly determined ·by Corynephorus canescens, in the 
typical subassociation of high vitality. Other plants 
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are there of secondary importance and a bottom 
layer is lacking. In the Cladonia subass. the surface 
of the sand is covered by lichen cushions, in some 
stands dominated by Cladonia arbuscula et mitis, in 
others by C. impexa. The lichen luxuriance can 
change the structure to a cryptogamic community 
similar to a Cladonietum mitis (Krieger 1937) or a 
Cladonietum destridae (Langerfeldt 1 939). Also 
Cladonia uncialis forms a specific plant community. 
Together with Cladonia spp. Cornicularia aculeata is 
predominant, also shown by analyses made by Tiix
en ( 1 928, 1 958), Krieger (op.cit.), Langerfeldt 
(op.cit.) and Böcher ( 1 94 1  a, 1 94 1  b). The decrease 
of Corynephorus canescens and the increase of 
Carex arenaria in the often very closed stands of 
Cetraria crispa variant are obvious. The dominance 
of C arex arenaria can be striking hut the stand s are 
very unlike Thero-Airion plant communities with a 
pronounced moss layer, as the studied Pleurozium 
schreberi - Agrostis tennis comm. A vegetation with 
Agrostis canina ssp. montana (see Stoutjesdijk 1 959 
Table 6) may be regarded a subassociation (Tiixen 
1937  p. 55,  WesthotT & Den Held 1 969 p. 148) in
cluding Rumex tenuifolius, Festuca ovina and 
Hypochoeris radicata, mtssmg in Cladonio
Corynephoretum in South Sweden. The given plants 
are placed into Teesdalio-Corynephoretum. 

Development: Cladonio-Corynephoretum colonizes 
dry non-caleareons soil, poor in minerals and with a 
small humus layer, on eroded aeolian sands. Cor
nyephorus canescens can endure a certain sand ac
cretion (Marshall 1 967), which is even necessary to 
keep the plant in a state of high vig o ur. In very 
closed Cladonia mats the debility of Corynephorus 
canescens is obvious. 

The decline in vigour is a failure of development of 
new adventitious roots (Marshall op.cit.). 
Rychnovskå-Soudkovå ( 1 96 1) has suggested that 
decreased aeration due to the accumulation of 
humus could be a limiting factor for Corynephorus 
canescens with its high rate of root respiration. Com
pared with Ammophila arenaria the ability of 
Corynephorus canescens to stop blown sand is 
strongly reduced although the etage growth is rather 
similar to that of marram grass. Stoutjesdijk (op.cit. 
p. 36) has reported that under certain iostable con
ditions Corynephorus canescens can form small 
dunes, about one metre in height. The successional 
stages are manifold. Either one of the mosses 
Polytrichum piliferum and Ceratodon purpurens as 



pioneers bind the sand through their rhizoids (see 
Leach 1 93 1  p. 100, Birse et al. 1 957) after which the 
liebens immigrate using the mosses as a fqothold. 
Certain liebens grow on the soil in conjunction with 
mosses as weil as on grass debris (see Alvin 1 960 p. 
333). Pettersson ( 1 965) has noticed in deflations of 
the inland dunes of the island Gotska Sandön 
crustaceous liebens especially Lecidea spp. and 
stereoeaulon condensatum accompanied by crusts 
of bryophytes succeeded by Cladonia spp. 

Cladonio-Corynephoretum may in some place dif
fusely border Violo-Corynephoretum and on places 
near the seashores a Cladonia subass. of both 
associations may be present (see Fukarek 1 96 1  p. 
1 1 5) and possibly related to a Corynephoretum 
maritimum (see Tiixen 1 967 a). As a rule Cladonio
Corynephoretum is located on the irtner coastal dune 
landscapes especially at Sandhammaren, often in 
contact with a Calluna vulgaris soc., Cladonio
Pinetum sylvestris, Vaccinio- Pinetum sylvestris and 
Melampyro- Quercetum roboris. The plant com-. 
munity is the first stage, binding the naked sand, in a 
vegetational succession towards a forest The 
development from Cladonio-Corynephoretum via a 
C alluna vulgaris soc. to Melampyro- Quercetum 
roboris can be compared to a similar one in the NW 
Europe from Spergulo-Corynephoretum via Genisto
Callunetum to an oak-birch forest {see Tiixen 1 928 
p. 89, WesthotT & Den Held 1 969 p. 149). 

Ecological remarks: The ecosystem is characterized 
by the specialized pioneer Corynephorus canescens 
with super- and subterrancan org�ns adapted to 
blown sand habitats. The soil type is a ranker- dune 
syrosem, where 1 0-20 cm of the dark humus layer 
are filled with masses of small roots, making infiltra
tion of the precipitation water difficult. · The C
horizon consists of a yellowish light sand. The 
stratification is variable (see Stoutjesdijk op.Cit., 
Berger-Landefeldt & Sukopp 1 965 p. 45). The 
humus content, as a rule very low in the typical sub
association, is about 0.5 % in the surface soil and 
less than 0.2 % in the subsoil. The reaction is very 
acid. The mean value of pH is 4.9 (in KCl 3 .8) in the 
surface soil and 5.6 (4.6) in the subsoil. The optimal 
value is pH 5 (Berger-Landefeldt & Sukopp op.cit. p. 
5 1) ;  pH 3.5 (Krieger op.cit.) seems to be the 
minimum and pH 6.8 (Hohenester 1 960 p. 39) seems 
to be in maximum. The grain size is about 80 % > 
0.2 mm. 
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Distribution: The poor pioneer Corynephorus 
canescens vegetation, in this work called Cladonio
Corynephoretum, has an Atlantic to sub-Atlantie 
area in the Middle or Western Europe with optimum 
in · North Germany (Tiixen 1 928, 1 937 ,  1 958, 
1 967 b, Libbert 1 932, Krieger op.cit., Langerfeldt 
op.cit., Böcher 1 94 1  a, 1 94 1  b, 1 952, Lebrun et al. 
1 949, Klement 1 955,  Stoutjesdijk op.cit., Passarge 
1 960 p. 144, Berger-Landefeldt & Sukopp op.cit., 
Krausch 1 968 a, WesthotT & Den Held 1 969, 
Klemm 1970 Table 33, Cladonia mitis var., Runge 
1 973). A plant community representing a tran
sitional stage between Corynephoretalia and 
Festuco-Sedetalia has been reported by Kobendza 
( 1 930), Volk ( 1 93 1), Kornas ( 1 957), Oberdorfer 
( 1 95 7), Hohenester ( 1 960, 1 967), Rychnovska
Soudkova ( 1 96 1 )  and Passarge ( 1 964). Outposts to 
the north on the islands of Öland and Gotska 
Sandön are registered by Arwidsson ( 1938), Sjögren 
( 1 95 7) and Pettersson ( 1 965). Within the investiga
tion area Cladonio-Corynephoretum is found at 
Ängelholm, Sandhammaren and Furuboda possibly 
also at Falsterbo hut seems to be absent in the Vomb 
plain. 

Sociological relationships: Cladonio-Coryne
phoretum is in South Sweden and Denmark (Böcher 
op.cit.) a substitute for Spergulo-Corynephoretum 
(Tiixen 1 928, 1937, 1 955,  Libbert 1 932, Passarge 
1 960). The association has been separated in several 
ways. The lichen-dominated Corynephorus
v_egetation has been classilled 'as Cladonieto
Cornicularietum (Tiixen 1 928), Cladonietum destric
tae (Langerfeldt op.cit.) and Cladonietum mitis 
(Krieger op.cit.). Tiixen ( 1 937), Lebrun et al. (op.cit. 
p. 149) and Passarge ( 1 960, Hohenester 1 967) have 
used a Cladonia subass. Krausch (op.cit.) and 
WesthotT & Den Held ( 1969) have regarded the 
lichen state only a variant of different sub
associations. Cladonio-Corynephoretum belongs to 
Spergulo-Coryrtephorion (Passarge 1 960). Passarge 
( 1964), Oberdorfer et al. ( 1967) · and Krausch 
(op.cit.) have included elements from Thero-Airion 
and Galio-Koelerion in Corynephor'etalia instead of 
Festuco-Sedetalia. Tiixen ( 1 955,  1 967 b) has 
suggested a dass Corynephoretea canescentis in
cluding Spergulo-Corynephoretum and Violo-Cory
nephoretum the latter also called Corynephoretum 
maritimum (see Runge 1973 p. 4 1 ). A revision made 
by Krausch ( 1 968) has · led to a dass narned Sedo-
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Scleranthetea in which Corynephorus canescens is 
only a characteristic taxon of Corynephoretalia. But 
the very broad amplitude of Corynephorus cane
scens with high frequences also in Festuco-Sedetalia 
indicates a characteristic taxon of high rank · of the 
whole class Koelerio-Corynephoretea. 

Violo-Corynephoretum Westhoff ( 1 943) 1 947 (Table 

V, distribution map 9)  

Classification: Viola canina var. dunensis is  a 
characteristic taxon of Violo-Corynephoretum 
(WesthofT & Den Held 1 969 p. 1 54). A division is 
made into a typical subassociation, negatively 
characterized, and a Cladonia subass. with Cladonia 
arbuscula et mitis, C. cornuta et gracilis, C. impexa, 
C. floerkeana, C. pleurota and Dicranum scoparium 
as differential taxa. One specific variant has been dis
tinguished with Helichrysum arenarium, Thymus 
serpyllum, Dianthus arenarius and Rhacomitrium 
canescens, also taxa of high order. Hieracium 
umbellatum sspp., Jasione montana var. littoralis, 
Festuca arenaria and Viola tricolor ssp. curtisii are 
characteristic taxa of Galio-Koelerion (syn. 
Koelerion albescentis). Several taxa are of high order 
and ranked with Festuco-Sedetalia and Koelerio
Corynephoretea as Coryriephorus canescens, Carex 
arenaria, Cornicularia aculeata, Ceratodon pur
pureus, Cladonia furcata, C. alcicornis, Polytrichum 
piliferum, Festuca polesica, Koeleria glauca, 
Brachytecium albicans, Rumex tenuifolius, Hypnum 
cupressiforme var. lacunosum, Trifolium campestre, 
Tortula ruralis var. ruraliformis and Teesdalia 
nudicaulis. The companion taxa are from Am
mophiletea, Festuco-Brometea and Nardo
Callunetea, also various cryptogams such as 

· Cladonia spp., Parmelia physodes, Pohlia nutans 
and Cephaloziella sp. 

Structure: The vegetation consists of an open to 
dense, ephemeral mainly single-layered plant com
munity rich in hemicryptophytes and therophytes. 
Apart from many xerophytes marked with a shallow 
root system also certain mesophytes may be present 
as Viola canina var. dunensis and Hypochoeris 
radicata (see Iversen 1 936 Table 55). Coastal forms, 
ecotypes, often hairy and with a prostrate growth or 
rosette plants s u ch as J asione montana var. littoralis, 
cushion mosses and bushy liebens are of structural 
importance. WesthotT ( 1 947 p. 8 7) has pointed out 
the occurrence of Parmelia physodes, Evernia 
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prunastri, Usnea hirta and Cetraria glauca (see in 
section The Flora under Parmelia) specific for the 
plant community. Different graminids are promi
nent. In normal succession Ammophila arenaria is 
still present. Of interest is a weak change in aspect: 
Viola tricolor ssp. curtisii flowering in late spring, 
Galium verum, Hieracium umbellatum sspp.,J asione 
montana var. Iittoralis flowering in summer. The 
graminids and the cryptogams are common 
throughout the year. WesthotT (loc.cit.) has found a 
good homogenousness in the association but this is 
not valid for the fragments of South Sweden where 
the number of taxa and degree of cover vary from 
stand to stand, e.g., the quantity of Carex arenaria 
increased with reduced sand accretion. Violo
Corynephoretum consists of various plants also 
found in Antherico- Koelerietum glaucae and 
Cladonio-Corynephoretum. All the three 
associations have been combined into a Cladonia 
subass. with a dense to closed bed of Cladonia spp. 
In some stands Cladonia arbuscula et mitis is 
predominant (see Böcher 1 94 1  b Table 2). On the 
Swedish west coast C. impexa is striking. Sometimes 
C. cornuta et gracilis may be frequent. Analyses 
made by Boerbom ( 1 960 p. 33) show that C. alcicor
nis is common in the Atlantic region. Plant com
munities analyzed by Sernander ( 1 925 pp. 1 2- 1 6) 
and Ardö ( 1 957  pp. 46-47) agree with a Violo
Corynephoretum. Sernander (loc.cit.) has reported a 
Festuca sabulosa ass. with scattered Viola canina 
var. dunensis and Hieracium umbellatum sspp. just 
inside stands with marram grass. Ardö (loc.cit.) has 
studied three stands dominated by Corynephorus 
canescens and often with Festuca arenaria and 
Artemisia campestris of high frequency, as also can 
be seen in the typical subassociation of this work. 
The dominants in the bottom layer are Cladonia spp. 
in the first, Ceratodon purpureus in the seeond and 
Rhacomitrium canescens in the third type. The 
vegetation of the denuded parts, Corynephorus 
canescens and pioneer mosses, in the outer dunes is 
regarded a fragment of Violo-Corynephoretum ( cf. 
WesthotT & Den Held loc.cit.) instead of a 
Corynephoretum maritimum (see Tiixen 1967 p. 
26 1 ). Som e of the Corynephorus canescens so c. on 
the outer dunes at Sandhammaren are possibly parts 
of Cladonio-Corynephoretum of the inner dune 
landscape. 

Development: Violo-Corynephoretum occurs on dry, 
warm, rather instable, sandy soil habitats on 



moderately calcareous ot noncalcareous coastal 
dunes, rarely secondarily on inner dunes. The plant 
community can be permanent for several years, in a 
eyelic state between pioneer and lichen phases con
trolied by aeolian erosion (see WesthotT loc.cit.) 
often on back dunes. Violo-Corynephoretum is 
developed from Elymo-Ammophiletum and is nor
mally in contact with the Hieracium umbellatum 
sspp. subass. The vegetational succession can lead to 
Salici-Empetretum on flat areas. Thus dwarf shrubs 
on Iee slopes are not necessary in a progressive 
succession. From Denmark Böcher ( 1 94 1  b, 1 954) 
has reported dune zonatians of the xerosere where 
Violo-Corynephoretum is developed into Salici
Empetretum. Boerbom (loc.cit.) and van der Maarel 
& ·w esthotT ( 1 964) have found a development into a 
sandy grassland with several plant cot:nmunities with 
certain resemblance of the vegetational mosaic at 
Falsterbo. Very often Salicetum arenariae is in con
tact with Violo-Corynephoretum. More seldom, as at 
Vitemölla, Antherico-Koelerietum is bordering. 

Ecological remarks: The ecosystem in South Sweden 
is concentrated in very small parts of the dunes 
where the environmental factors are somewhat 
different compared with Elymo-Ammophiletum. Im
portant factors are the slow infiltration of precipita
tion water through the surface soil, the microclimate 
and the effect of sand accretion. The soil type is a 
ranker-d une · syrosem, in the typical subassociation 
on certain si tes only a syrosem with a minute A
layer. In the Cladonia subass. the humus zone is 
a bo ut l O cm. Humus lenses are present. The humus 
content in the surface soil is about 0.5 % in the 
typical subassociation and 0.8 % in the Cladonia 
subassociation, in the subsoil probably the same 
0.2 %. Corresponding mean values of pH are 5.2 (in 
KCI 4. 1 )  and 4.9 (3.9) in the surface soil, 5.8 (4.8) in 
the subsoil respectively. Thus the enlargement of 
liebens has led to an increase of organic matter and a 
decreas e of soil reaction. WesthotT (Ioc.cit.) has given 
a humus content 1 -4 % and a pH amplitude 4.4-5.8. 
The average grain size is about 80 % > 0.2 mm. 

Distribution: Violo-Corynephoretum is best 
developed along the north Atlantic coast from the 
Netherlands to Denmark and to a lesser degree in 
South Sweden (Erikson 1 896, Warming 1 909, Ser
nander loc.cit., van Dieren 1 934, Iversen loc.cit., 
Böcher 1 94 1  b, 1 952  a, 1 954, 1 969, WesthotT 
loc.cit., Ardö loc.cit., Boerbom loc.cit., van der 
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Maarel & WesthotT op.cit., Heykena 1 965,  � esthotT 
& Den Held op.cit., Ljungberg & Persson, Y. 1 973,  
Runge 1 973). Two vicariants, Helichryso
J asionetum in the SW Baltic parts (Libbert 1 940, 
Raabe 1 950, Fröde 1 957-58, Pukarek 1 96 1 ,  Woj
terski 1 964 a, Piotrowska & Celhiski 1 965, 
Piotrowska 1 966) and Helichryso- Artemisietum 
haiticum in the SE Baltic parts (Preuss 1 9 1 1 - 1 2, 
Steffen 1 93 1 ,  Hueck 1 932, Paul 1 953), occur in the 
southern Baltic districts. Plant communities 
described from the island of Gotska Sandön and the 
southernmost Finnish coast (Lem berg 1 9  3 3 p. 68, 
Arwidsson 1 938,  Pettersson 1 965) could be northern 
fragments of a Violo-Corynephoretum. In certain 
cases Tortulo-Phleetum arenarii, Festuco- Galietum 
maritimi and other plant communities of Galio
Koelerion can be regarded vicariants of Violo
Corynephoretum, especially along the South Atlan
tic coast and round the British Isles (Tiixen 1 937 p. 
57,  1 967 c, Lebrun et al. 1 949 pp. 1 50- 1 5 2, 
Salisbury 1 952, Tansley 1 953 ,  Vanden Berghen 
1 958, Klement 1 953 ,  Willis et al. 1 959, Wiemann & 
Domke 1967, WesthotT & Den Held 1 969) but also 
on the west coast of Jutland, the province of 
Bohuslän in W Sweden and southernmost Norway 
(Böcher 1 954, Heykena op.cit., Tiixen 1 967 a, 
Hallberg 1 97 1 ). Teesdalio-Corynephoretum is an in
land vicariant of Violo-Corynephoretum. In South 
Sweden the association is distributed along the coast, 
except at Ängelholm, at Falsterbo and at Furuboda 
only the typical subassociation and at Sandham
maren only the Cladonia subass. 

Sociological relationships: Violo-Corynephoretum 
has bee� regarded a coastal vicariant (Westhoff 
loc.cit., Tiixen 1 955 ,  1 967 c p. 26 1 ,  Oberdorfer et al. 
1 967, Runge op.cit.) of a Corynephoretum canescen
tis (Tiixen 1 928, 1 93  7) and placed in to 
Corynephorion canescentis. The researehes of 
WesthotT & Den Held (op.cit.) show a closer 
relationship to Galio-Koelerion. · Apart from the 
typical subass. of the association (W esthotT loc.cit.) 
Boerbom (Ioc.cit.) has described a Ko'eleria 
albescens subass. In the present work a Cladonia 
subass. is distinguished. Galio-Koelerion (syn. 
Koelerion albescentis) has simHarities · both to 
Corynephoretalia and to Festuco-Sedetalia (see 
Krausch 1 968 a), but Festuca arenaria is assigned to 
the seeond order. Helichryso-Jasionetum (Libbert 
op.cit.) and Helichrysa -Artemisietum haiticum 
(Fukarek op.cit.) have by Pukarek (op.cit.) been 
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regarded vicariants of Festuco- Galietum maritimi 
(see Raabe op.cit., W esthoff & Den H eld op.cit. pp. 
1 56- 1 5 7, Hallberg 1 97 1) instead of a Violo
Corynephoretum or a Tortulo- Phleetum arenarii 
(see Lebrun et al. 1 949, Westhoff & Den Held op.cit. 
pp. 1 55 - 1 56, Hallberg op.cit.). Two plant com
munities in this complex are of special kind, viz. , a 
Gentiano- Pimpinelletum saxifragae (Tiixen 1 967 a) 
from southernmost N orway and a Helichrysetum · 
stoechadis (Vanden Berghen 1958) from the South 
European Atlantic coast both ranked with Galio
Koelerion. On certain places, as at Falsterbo, plant 
communities of Galio-Koelerion, Thero-Airlon and 
Sedo-Cerastion (syn. Armerion elongatae, Helichry
sion arenarii) may be mixed or in mosaic. In some 
places along the Baltic coast as at Vitemölla Galio
Koelerion is mixed with Koelerion glaucae (see Ser
nander op.cit., Andersson, O. 1 950 a, Tiixen 1 95 1) 
also belonging to Festuco-Sedetalia. Besides this 
order the short dry grassland contains also 
Corynephoretalia and Sedo-Scleranthetalia (see 
Kra.usch op.cit., Westhoff & Den Held op.cit.) 
classified into Sedo-Scleranthetea (see Oberdorfer et 
al. 1 967, Krausch op.cit.) or as in this work to 
Koelerio-Corynephoretea (see Westhoff & Den Held 
op:cit.). 

Teesdalio-Corynephoretum ass.nov. (Table VI ,  d istribu

tion map 1 O) 
C lassification: Agrostis canina ss p. montana, 
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Teesdalia nudicaulis, Filago mtmma and Aira 
praecox are characteristic taxa of Teesdalio
Corynephoretum and Thero-Airion. Cladonia 
glauca, C. degenerans and C. verticillata are 
differential taxa of Teesdalio-Corynephoretum. The 
association is split into two subassociations, a typical 
one negatively characterized and an Artemisia 
campestris subass. with Artemisia campestris, Hyp
num cupressiforme coli., Achillea millefolium and 
Luzula campestris. A Senecio vernalis variant with 
Senecio verrialis and Cerastium semidecandrum is 
present in the typical subassociation, where 
Polytrichum piliferum is a dominant except in the 
variant. In the Artemisia campestris subass. three 
variants have been distinguished, an Euphorbia 
cyparissias variant with Galium verum and Euphor
bia cyparissias, an Oenothera biennis variant with 
Anthyllis vulnerada and Oenothera biennis and an 
Asparagus officinalis variant with Arenaria ser
pyllifolia, Asparagus officinalis and Convolvulus 
arvensis. Several taxa, such as Corynephorus 
canescens, Polytrichum piliferum, Rumex 
tenuifolius, seleranthus perennis, Jasione montana, 
Cladonia furcata, C. rangiformis, Ceratodon pur
pureus, Helichrysum arenarium, Carex arenaria, 
Thymus serpyllum, Brachythecium albicans, 
Rhacomitrium canescens, Trifolium arvense, T. 
campestre, Cornicularia aculeata, Hypericum per
foratum,Dianthus deltoides, Campanula rotundifolia, 
Ononis repens, Herniaria glabra, Potentilla argentea, 

Fig. 8. Teesdalio-Corynephore
tum Artemisia campestris subass., 
on impure glacifluvial sand. 
Ålstorp 1 973.  Photo B. Wallen. 



Vicia lathyroides and Armeria maritima var. 
elongata, are of high order and ranked with Festuco
Sedetalia and Koelerio-Corynephoretea. Some com
panion taxa belong to Vaccinio-Piceetea such as 
Cladonia arbuscula et mitis (only arbuscula), C. cor
nuta et gracilis, C. impexa, Cetraria islandica and 
Pinus sylvestris juv. Other companion taxa are 
A.grostis tenuis and Hieracium pilosella, often 
dominants, Hypochoeris radicata, Hieracium 
umbellatum, Cladonia spp. and several bryophytes. 

Structure: The vegetation consists of a double
layered, open to dense, grassy plant community 
composed of many hemi-cryptophytes and 
therophytes. The physiognomy is determined by 
Corynephorus canescens, as a pioneer very typical 
in tufts on the bare sandy grassland, sand pits or ara
ble land. The tufts are intensively green, with a tint of 
blue and red, both low-growing and spread in a circle 
or robust and upright. In the interspaces Senecio ver
nalis may be found. Somewhere Polytrichum 
piliferum totally covers the ground, more seldom 
together with Rhacomitrium canescens. In the 
typical subassociation the number of species are 
smaller compared with the Artemisia campestris 
subass., probably an effect of the very closed moss 
layer. In the seeond subassociation the dominants 
may vary from stand to stand, as Hieracium pilosella 
and Artemisia campestris. In certain closed stands 
the debility of Corynephorus canescens is obvious. 
Instead Carex arenaria and Thymus serpyllum are 
striking. On some places Trifolium arvense is promi
nent. The bottom layer of the Artemisia campestrls 
subass. consists of different cryptogams. Ceratodon 
purpureus and Cladonia glauca, may be more abun
dant than Polytrichum piliferum. On dry fallows 
Rumex tenuifolius is important, red in colour on a 
weakly developed moss layer, in some places related 
to an Armeria elongata - Rumex tenuifolius ass. (see 
Tiixen 19 5 1  Table 4). The structural ch anges 
between Cbrynephorus canescens, Agrostis canina 
ssp. montana and A. tenuis are characteristic of the 
glaciflucial sandy grassland. The plants are both 
regularly dispersed and clustered (see Mattiasson 
197 1). On different sandy hills Aira praecox and 
Filago minima may be frequent. From East Scania 
Andersson, O. ( 1 950) and Mattiasson (op.cit.) have 
described a Cladonia-rich community, often on san
dy slopes and siptilar to a Cladonia subass. (see 
Hohenester 1 960 p. 44) or a Cladonia variant (see 
Krausch 1 968 a Table I ). 
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Development: Teesdalio-Corynephoretum occurs 
chiefly on dry glacifluvial sand with weak tendency 
to podsolation and often in mosaic with Agrostio
Callunetum. Teesdalio-Corynephoretum can be 
developed into other Thero-Airlon communities 
probably into Festuco- Thymetum serpylli (see 
Juraszek 1 928 p. 592, Tiixen 1 937, WesthotT & Den 
Held 1 969) and Agrostietum tenuis (Arndt 1 956, 
Ljungberg & Persson, Y. 1 973), both rather 
fragmentary in Sweden. The result is a closing of the 
plant cover as in the Armeria elongata - Rumex 
tenuifolius ass. (Tiixen 1 95 1  Table 5 B) or the 
Medicago falcata comm. (Mattiasson op.cit. Table 5) 
with an Agrostis tenuis var., regarded as a poor 
meadow on dry soils. Teesdalio-Corynephoretum 
can als o border on another type of poor meadow, the 
Festuca ovina - Rumex acetosa comm., especially on 
verges and headlands. Edges of arable land and 
young fallows are often dominated by Agrostis 
tenuis. The closed Teesdalio-Corynephoretum seems 
to correspond to a Spergulo-Corynephoretum 
Festuca ovina subass. proposed by Krausch ( 1968 
Table 1 ), rich in plants from Festuco-Sedetalia such 
as Helichrysum arenarlum, Thymus serpyllum and 
J asione mon tana. On calcareous soils in East Scania 
Teesdalio-Corynephoretum Artemisia campestris 
subass. is normally in contact with Koelerion 
glaucae replacing Thero-Airion or Armerion 
elongatae, which on the Continerit seems to be the 
rule according to Krausch (op.cit. p. 79). The variant 
with the heliophytes Galium verum and Euphorbia 
cyparissias on dry sun-exposed places may be a 
transitional stage between Thero-Airlon and Sedo
Cerastion (see WesthotT & Den Held op.cit.). Cer
tain pioneer communities seem to precede Teesdalio
Corynephoretum. An Arnoseretum minimae (see 
Klemm 1 970 p. 1 4) is lacking or nearly absent. It oc
curs on poor rye fallows, often with companion taxa 
from Koelerio-Corynephoretea. Instead a Holcus 
mollis - Senecio vernalis comm. has increased its. 
range and is rapidly coloni�ing restored sand pits. 
Although Teesdalio-Corynephoretum is of 
anthropogenous origin and appears in a vegetational 
mosaic, a succession to Agrostio-Callunetum and 
further to an oak forest is obvious. 

Ecological remarks: The ecosystem forms a short 
sandy grassland on a poorly drainable soil. The soil 
type is a ranker or a podsol-ranker, often with the 
stratification destroyed as a result of the human in
fluence. The surface soil consists of a dark humus 
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Concentrated with small roots, A-horizon ( <20 cm). 
This zone is transformed into a yellowish mineral 
soil in some places with rusty motding (see Table 
XXII). Thus B- and C-horizons could · be included. 
As Juraszek (op.cit. p. 593) has shown, a transitional 
zone (A-B) could be present below the A-layer. In 
the typical subassociation the humus content is 
about 2 % in the surface soil and O. 7 % in the sub
soil. A very small increase in the Artemisia 
campestris subass. has been f o und, 2 % and O. 9 % 
respectively. Compared with Cladonio-Coryne
phoretum and Violo-Corynephoretum these figures 
are high. The mean values of pH are 4.6 (in KC1 4.0) 
in the surface soil . and 4.9 (4.5) in the subsoil in the 
typical subassociation. Corresponding figures for the 
Artemisia campestris subass. are 5 .3 (4.3) and 5.8 
(4.5) respectively, which is a small decrease of the 
soil reaction. Compared with Cladonio
Corynephoretum and Violo-Corynephoretum the 
soil reaction of Teesdalio-Corynephoretum is nearly 
the same. Volk ( 193 1 Table 10) has given a pH
aQ.lplitude of 4.7-5.8. From East Scania Mattiasson 
(op.cit.) has reported 4.4-5.9. Marshall ( 1 967 p. 2 1 0) 
has noticed a wider amplitude in the whole area of 
Corynephorus canescens in Europe. The main grain 
size consists of fine and medium coarse sand, aböut 
65 % > 0.2 mm, which is an increase of the smaller 
fractions compared with Cladonio-Corynephoretum 
and Violo-Corynephoretum. 

Distribution: Teesdalio-Corynephoretum is regarded 
a northern vicariant, in the Baltic area (Erikson 
1 896, Libbert 1 932-33 Table 2 1 ,  Böcher 1 94 1  a Ta
ble 1 6 : 1 -5 ,  Waldheim 1 947 pp. 54-55, Andersson, 
O. op.cit., Weimarck 1950 p. 140, Tiixen 1 95 1  Table 
5, Passarge 1 960 Table l ,  1 964 Table 79, 
Piotrowska & Celinski 1 965 Table l O, Piotrowska 
1966, Mattiasson 1 970, 197 1 ,  Klemm op.cit. Table 
33 Agrostis tenuis var., Larsson, A. 1 97 1), of the 
·
sub-Atlantic Ornithopodo-Corynephoretum (Volk 
1 93 1 ,  Tiixen 1 93 7, Lebrun et al. 1 949 p. 149, Ober
dorfer 1 957  p. 253 ,  Hohenester 1 960 Table l, 1967, 
Passarge 1 960, 1 964, Krausch 1 968 Table l, 
WesthotT & Den Held op.cit.) and the sub
Contioental Veronico-Corynephoretum (Juraszek 
op.cit., Kobendza 1 930, Steffen 1 93 1  Table 44, 
Klika 1 934, Kornas 1 957, Oberdorfer 1 95 7  p. 248, 
Fröde 1 957-58 pp. 296-297, . Passarge 1960, 1 964, 
Rychnovskä-Soudkovä 1961  Beilage Fig. III a). In 
South Sweden the plant community is mainly found 
on inland glacifluvial sands. Of a special kind is an 
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Ornithopus perpusillus - Festuca trachyphylla soc. 
( Suneson 1 942) from the province of Blekinge · and 
very unique in Sweden. Related coastal Thero-Airion 
communities are brought together under the follow
ing vegetatio!l unit, the Pleurozium schreberi -
Agrostis tenuis comm. 

Sociological relationships: In earlier works (Steffen 
op.cit., Volk op.cit., Libbert op.cit., Tiixen 1 93 7) the 
Corynephorus vegetation was often included in one 
complex, often called Corynephoretum with plants 
both from Corynephoretalia and Festuco-Sedetalia, 
separated into initial, optimal and degenerated stages 
or typical subassociation, Agrostis canina subass. 
and Cladonia subass. (Tiixen op.cit.). Passarge 
( 19  60, 1 9  64) se par at ed the t wo vicariants 
Ornithopodo-Corynephoretum and Veronico
Corynephoretum ranked with a Filagini-Coryne
phorion from Spergulo-Corynephoretum associated 
with a Spergulo-Corynephorion. The present 
Teesdalio-Corynephoretum split into a typical sub
association and an Arteinisia campestris subass., as 
weil as the vicariants Ornithopodo-Coryne
phoretum and Veronico-Corynephoretum belong ac
cording to WesthotT & Den Held (op.cit.) to a Thero
Airion. Passarge ( 1 964 p. 24 1) has pointed out a 
Teesdalia nudicaulis race in a closed South Baltic 
area, in the present work transformed into a 
Teesdalio-Corynephoretum, valid for the investiga
tion area. Very similar to a Teesdalio
Corynephoretum is an Aira praecox - Sedum 
rupestre -ass. (Tiixen 195 1). Passarge ( 1 960, 1 964) 
placed Filagini-Corynephorion into Corynephore
talia. WesthotT & Den Held (op.cit.) arranged Thero
Airion, included into Corynephorion according to 
Klika ( 1 93 1 )  and Krausch ( 1 968), into Festuco
Sedetalia of Koelerio-Corynephoretea, according to 
Oberdorfer et al. ( 1 967) to Thero-Airetalia prov. of 
Sedo-Scleran thetea. 

P/eurozium schreberi - Agrostis tenuis community 

com m. nov. (Ta ble VI I ,  d istribution map 1 1 ) 

Classification: Agrostis tenuis and Pleurozium 
schreberi form a local differential combination. Am
mophila arenaria and Deschampsia flexuosa are 
differential taxa of a Deschampsia flexuosa variant. 
Carex arenaria constitutes a seeond variant. Besides 
Carex arenaria also Cornicularia aculeata, Cladonia 
furcata, Corynephorus canescens, Ceratodon pur
pureus, Festuca arenaria, Viola tricolor ssp. curtisii, 
Aira praecox and Polytrichum piliferum are of high 



order, belonging to Pestuco-Sedetalia and Koelerio
Corynephoretea. Galium verum and Polypodium 
vulgare are among the companion taxa as well as 
Cladonia spp., Parmelia physodes, Dicranum 
scopadum and Polytrichum juniperinum. 

Structure: The vegetation consists of a dense to 
closed, double-layered plant community rich in 
hemicryptophyte graminids. The physiognomy is 
determined by Deschampsia flexuosa (see Böcher 
1 94 1  a Table 1 2) or Carex arenaria in separated 
stands or both in the same stand. Pleurozium 
schreberi is a dominant in the bottom layer. Am
mophila arenaria is in some places a common relict 
from Elymo-Ammophiletum. 
Development: The plant community occurs on ftxed 
dunes without sand accretion on acid mineral soils, 
as a rule in contact with Elymo-Ammophiletum, 
Cladonio-Corynephoretum or Salici-Empetr�tum, in 
some places also with an anthropogenous vegetation. 
Pukarek ( 1 96 1  Table 14) has separated a 
Helichryso-J asionetum Agrostis tenuis subass. 
developed in several ways, also from lichen-dch 
stands. The present plant community is developed 
normally from a degenerated Elymo-Ammophiletum 
and more rarely from a Cladonio-Corynephoretum. 
Ecological remarks: The soil type is regarded a 
ranker with small roots concentrated in the humus 
layer in the surface on the brownish mineral soil. The 
humus content in the surface soil is 2. 7 %. The soil 
reaction is very acid. The pH at 0-5 cm is 3 .9 (in 
KC1 3 .5), lower than surrounding contact vegetation. 

Distribution: Within the investigation area the 
Pleurozium schreberi - Agrostis tenuis comm. has 
been found at Ängelholm. The analyses made by 
Larsson, A. ( 1 97 1  Table 9) show a related plant 
community in the Vomb area. In the province of 
Blek_inge Berglund ( 1 963 Table 3) has reported a 
similar grassland vegetation. In a transection from 
Jutland to the Baltic States from different places 
other Thero-Aidon plant communities are found (see 
Iversen 1 936 Table 52, Böcher 1 94 1  a, 1 945, 
Pukarek loc.cit., Steffen 1 93 1 , p. 2 72) of certain 
relationships. 

Sociological relationships: The plant community 
seems to vary from a Pestuco- Galietum maritimi 
along the North Atlantic and SW Baltic coasts (see 
Tiixen 1 937, WesthotT 1947, Boerbom 1960, 
Westh�ff & Den Held 1969, Hallberg 1 97 1) belong
ing to Galio-Koelerion and is mor e closely affiliated 
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with Thero-Airion. A Carex arenaria - Jasione mon
tana comm. from East Scania (Andersson, E. & 
Nilsson, J. 1 97 1) represents a transitional stage. An 
Agrostietum tenuis (Arndt 1 956, Ljungberg & 
Persson, Y. 1 973) as weil as certain closed Carex 
arenaria communities in the inland are typical of 
Thero-Airion. Pukarek (op.cit. p. 1 20) has described 
a 'Deschampsia flexuosa-Rasen', aside from an 
Agrostis tenuis subass. of Helichrysa-J asionetum, 
also with poor meadow plants and of some interest 
in this Thero-Airion complex. 

Antherico- Koelerietum glaucae (Eri kson 1 896) 

Andersson 1 950 (sub nom. Koelerietu m glaucae) (Ta

ble VI I ,  d istribution map 1 2) 

Classification: Koeleda glauca, Pestuca polesica, 
Dianthus arenarius, Astragalus arenadus and An
drosace septentrionalis are characteristic taxa of 
Antherico- Koelerietum , glaucae and Koelerion 
glaucae. Cladonia arbuscula et mitis and C.  
chlorophaea coll. are among a Cladonia subass. 
Anthericum liliago and Cerastium semidecandrum 
coll. belong to an Anthedcum liliago variant. Several 
taxa are ranked with Pestuco-Sedetalia and 
Koeledo-Corynephoretea such as Carex arenaria, 
Cornicularia aculeata, Cladonia furcata, C. pityrea, 
C. alcicornis var., Corynephorus canescens, 
Ceratodon purpureus, Thymus serpyllum, 
Rhacomitrium canescens, Sedum acre, Hypnum 
cupressiforme var. lacunosum, . Helichrysum 
arenarium, Hieracium umbellatum sspp. Viola 
rupestris, Jasione montana var. littoralis, Phleum 
arenarium, Anthyllis vulnerada ssp. maritima and 
Tortula ruralis var. ruraliformis. A group of ter
mophytes, Galium verum, Anemone pratensis, 
Artemisia campestris and Pimpinella saxifraga, are 
associated with the companion taxa as weil as cer
tain trivial cryptogams. 

Structure: The vegetation consists of an open to 
closed plant community. The double-layered stands 
are normally very rich in xerophytes with a dense 
mat of mosses and lichens. In a typical moss rich 
subassociation of Antherico- Koelerietum glaucae 
(see Andersson, O. & Waldheim 1 946, Andersson, 
O. 1 950 a, Tiixen 1 95 1 ,  Mattiasson 1970, 1 97 1)  the 
vegetation often grows in small segments with short 
grasses, rosette plants, · cushion species, ligneo�s 
herbs such as Thymus serpyllum and Artemisia 
campestris and succulents such as Sedum acre. The 
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hemicryptophytes are reduced in number and the 
geophytes are absent. Instead different therophytes, 
including both winter and summer annuals, have fine 
growing possibilities. Though rich in plants the 
vegetation may be monotonous and poor compared 
with the Continental steppes. Androsace septen
trionalis and Anthericum liliago have their flower 
maximum in late spring, Dianthus arenarius, 
Helichrysum arenarium and Thymus serpyllum in 
summer. The w hi te colour of the flowers in spring 
is followed by a spectrum of w hi te, yellow, red and 
blue during the rest of the vegetation period. In 
winter the plant cover is green or grey. Antherico
Koelerietum glaucae can in places contain sub
Atlantie elements as C are x arenaria, Phleum 
arenarium and Silene conica (see Krausch 1968 p. 
93). The most prominent mosses are Rhacomitrium 
canescens especially on poor stands (Andersson, O. 
& Waldheim op.cit. Table 5), Tortuta ruralis var. 
ruraliformis in rich habitats and very rarely Tortella 
inclinata in an extraordinary environment 
(Andersson, O. & Waldheim loc.cit.). 

In the Cladonia subass. (see Sterner 1 922 Table 3, 
Mattiasson 197 1) the number of plants has been 
reduced and the vegetation is more open and 
dominated by the short grasses Koeleria glauca, 
Corynephorus canescens and Festuca polesica. 
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Fig. 9. Antherico- Koelerietum 
glaucae, on a calcareous glaciflu
vial slope. Vitemölla 1 946. Photo 
O. Andersson, Skånes Natur
skyddsfdr. Arkiv. 

Phleum arenadum seems to thrive scattered in both 
the typical subassociation and the Cladonia subass. 
Mattiasson (op.cit.) has noticed the occurrence of 
Bromus hordeaceus ssp. Thominii, an effect of the 
grazing, more linked to the latter subassodation. 
Anthericum liliago and probably also A. ramosum 
(Sterner loc.cit.) may be frequent in the lichen stands. 
The bottom layer is dominated by Cladonia ar
buscula et mitis accompanied by C. furcata and 
Cornicularia aculeata. The lichen structure is not 
eonstant but ditTers on several places. C. rangiformis 
and C. alcicornis var. are often more frequent (see 
Sterner loc.cit., Tiixen loc.cit., Mattiasson 197 1 ). 
Cetraria nivalis may also be very striking (Mat
tiasson op.cit.) together with Hypnum cupressiforme 
var. lacunosum. 
Development: Antherico- Koelerietum glaucae oc
curs on dry, sand y calcareous soils, especially on 
glacifluvial plains or slopes. In some places the plant 
community may possibly be regarded as a substitute 
of termophilic thin pine forests as on the opposite 
Baltic coast. Mattiasson (op.cit.) has described the 
vegetational succession from Antherico-Koelerietum 
glaucae via Teesdalio-Corynephoretum to an 
Agrostio-Callunetum and further to a woodland 
rather similar to a xerotermic development of the 
vegetation on the Continent (see Klika 1 9 3 1 ,  1 934). 



Besides the contacts to Teesdalio-Corynephoretum 
the plant community appears in the vicinity of dry 
meadows (see Sterner op.cit. Table l, Andersson, O.  
& Waldheim op.cit., Andersson, O.  op.cit., Mat
tiasson op.cit.). According to Andersson, O. (op.cit. 
p. 1 59) the vegetation is seldom entirely continuous 
but interrupted by sandy patches, mainly the result 
of animal activity and necessary to retain the 
character of Antherico-Koelerietum. If the in-
terference is stopped some lime-favoured 
therophytes and mosses disappear and 
Rhacomitrium earreseens closes the bottom layer 
leading to a small leaching in the surface soil. 

Ecological remarks: The ecosystem is confined to a 
sandy substratum with a high content of lime, 5-
20 % (Andersson, O. loc.cit.). The soil profile shows 
a pararendzina, on sites with less calcareous soils 
probably also a pararanker (see Schroeder 1 972 p. 
l 02). W aldheim ( 1 94 7 p. 77) has discussed steppe 
soils of rendzina type. Schlichting ( 1 954 p. 48) has 
mentioned a dry mull pararendzina (cf. Påhlsson 
1 974 Fig. 7) and ranker. The A-horizon with grey
brownish humus varying between 1 0-25 cm in 
thickness (Andersson, O. loc.cit., Linnermark 1 966 
Fig. 1 3) is situated on the unaltered mineral horizon. 
On degenerated stands with Rhacomitrium 
earreseens a tendency to podsolation may be seen. In 
surface soil at Vitemölla the pH is 8.4 (in KCl 7.6) 
and at 40-50 cm 9.2 (8.5). Andersson, O. & 
Waldheim (op.cit. p. 1 14) have given a mean value of 
pH 7. 7. N o t only the alkalin e so il reaction is of im
portance for maintaining the plant community but 
also the climate. Cold winters and many frost days 
can damage the sub-Atlantie elements, such as 
Corynephorus canescens. The Contioental Koeleria 
glauca can grow throughout the year. 

Distribution: Koelerion glaucae, containing many 
Contioental plants (see Sterner op.cit.) with northern 
outposts in the Baltic area and in Denmark 
(Raunkiaer 1 9 1 4, Böcher 1945), has the main area 
of distribution in East -Central Europe (K lika 1 9  3 1 , 
1 9  34) and with certain western outposts (V olk 1 9  3 1 , 
Oberdorfer 1 957). In Poland and DDR there is a 
Festuco- Koelerietum glaucae (Kobendza 1930 Ta
ble 7, Libbert 1 932-33, Kornas 1957, Passarge 
1 964, Berger-Landefeldt & Sukopp 1965,  
Piotrowska & Celinski 1 965, Piotrowska 1 966, 

Krausch 1 968). Antherico- Koelerietum glaucae 
(Erikson 1 896, Sernarrder 19 1 9, Andersson, O. & 
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Waldheim op.cit., Andersson, O. op.cit., Weimarck 
1 950, Tiixen op.cit., Mattiasson 1 97 1 ,  Påhlsson 
op.cit.) is sparsely found in South Sweden and 
regarded different from the Festuca polesica vegeta
tion round the SE Baltic coasts (Sernander 1925, 
Regel 1 928, 1 944, Lippmaa 1 93 1 p. 59, Steffen 1 93 1 

p. 283, Andersson, O. & W aldheim op.cit., 
Andersson, O. op.cit., Tiixen 1 95 1 ,  Paul 1 95 3  Table 
19 ,  Bergholz & Holmquist 1 955). Certain marginal 
plant communities in the north, possibly outside of 
the Koelerion glaucae area may be mentioned : 
Thymus serpyllum - Galium verum comm. from 
Estonia (Pastak 1 936-37), Festuca polesica dunes 
from South Finland (Lemberg 1 933  pp. 5 7-60) and 
an inland, dry grassland with Gypsophila fastigiata 
(Samuelsson 1 9 10, Jalas 1 950) from Middle Sweden 
and Finland. 

Sociological relationships: Compared with a 
Festucetum polesicae (Regel 1 928) Antherico
Koelerietum glaJ.Icae is very different in 
physiognomy and floristical composition. The 
Festuca polesica dunes (Lemberg op.cit.) and the 
Festuca sabulosa -Rhacomitrium ass. (Sernander 
1 925 Table 2) as weil as the analyses made by 
Steffen (loc.cit.) and Paul (loc.cit.) show that a divi
sion of the Koelerietum (Andersson, 

· O. op.cit.) or 
Festuca polesica - Dianthus arenarius ass. (Tiixen 
19 5 1), in to an exclusive Anthe.rico- Koelerietum 
glaucae rich in steppe plants and a Thymus ser
pyllum - Festuca polesica ass .  (see Regel 1 944) on 
dunes and sandy plains is correct. The latter associa
tion seems to overlap in some places with a Violo
Corynephoretum along the Baltic coasts ; thus com
pared with an earlier work (Olsson 197 1) a small 
revision is now made. The division of Antherico
Koelerietum into a typical subassociation, moss rich, 
and a Cladonia subass. agrees with the results of 
Mattiasson ( 1 97 1). The sub-Continental-Continental 
Koelerion glaucae (see · Volk op.cit., Klika 1 9  34) is to 
the west replaced by an Armerion elongatae 
(Krausch 1 968 a). Helichrysion arenariae (Tiixen 
195 1)  is a transitional stage. Krausch (op.cit.) has 
given four associations, Linario- Koelerietum 

· glaucae, Festuco- Koelerietum glaucae, Diantho 
arenariae - F estucetum caesiae and J urineo
Koelerietum glaucae, belonging to Koelerion 
glaucae, together with an Armedon elongatae placed 
into Festuco-Sedetalia (see also Oberdorfer et al. 
1 967 p. 34). 
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Poor meadow vegetation 

Festuca ovina - Rumex acetosa community comm.nov. 

(Table VI, distribution map 1 3) 

Classification: Rumex acetosa, Holcus lanatus, and 
Plantago Ianceolata are local characteristic taxa of a 
Festuca ovina - Rumex acetosa comm. Festuca 
ovina, Pleurozium schreberi, Anthoxanthum 
. odoratum, Hylocomium spiendens and Stellaria 
graminea are differential taxa towards Teesdalio
Corynephoretum. Knautia arvensis, Arrhenatherum 
elatius, Veronica chamaedrys and Rhytiadelphus 
squarrosus are ranked with Molinio-
Arrhenatheretea. Agrostis tenuis, Hieracium 
pilosella and Festuca rubra together with Artemisia 
campestris, Achillea millefolium and Luzula 
campestris also common to an Artemisia campestris 
subass. of Teesdalio-Corynephoretum are the most 
prominent companion taxa. Also a group of plants 
from Koelerio-Corynephoretea are normally present. 

Structure: The vegetation consists of a closed 
double-layered plant community dominated by 
Hieracium pilosella and Festuca ovina. Other herbs 
and graminids are scattered. The bottom layer is 
composed of several mosses as Pleurozium 
schreberi. The structure is related to a 'Festuca 
ovina-backäng' from the province of Uppland 
(Almquist 1 929 Table 46). 

Development: The plant community occurs on the 
sandy grassland or pastures, often in contact with 
Agrostio-C allunetum or Agrostio- Quercetum robo
ris, in some places also a component of the verges. 

Ecological remarks: The eecsystem is regarded a 
very poor meadow linked to the heaths. Compared 
with other vegetation of Molinio-Arrhenatheretea the 
present plant community seems to be uninfluenced 
by the ground water (see Klemm 1 9 70 p. 5). 

Distribution: The Festuca ovina - Rumex acetosa 
comm. is possibly a transitional stage between the 
'Festuca ovina -backäng' of the oak region (Alm
quist op.cit. p. 2 1 5) further to the north and the 
southern Contioental Festucetum rubrae (Steffen 
193 1 p. 234, Böcher 1 945 Table III, Oberdorfer 
1 957 p. 225, Passarge 1 964, Jessen 1 968 Table 23, 
Klemm loc.cit.). In the province of Blekinge a well
developed Festuca. ovina - Rumex acetosa comm., 
according to Berglund ( 1 963 Table 3) an Onorris 
repens - Cirsium acaule comm., is present. 

Sociological relationships: Oberdorfer ( 1 957) has 
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described a Trifolio- Festucetum rubrae, according 
to Passarge ( 1 964) Festucetum rubrae, of 
Arrhenatherion elatioris. Probably the Festuca ovina 
- Rumex acetosa comm. also betongs to this alliance 
ranked with Arrhenatheretalia of Molinio
Arrhenatheretea (Tiixen 1 9  3 7). 

Dwarf shrub and bush vegeta

tion 

Dwarf shrub vegetation 

Salicetum arenariae (Warm ing 1 909 em. Regel 1 928)  

ass.nov. (Table VI l l , d istribution map 1 4) 

Classification: Salix arenaria is a characteristic 
dominant of Salicetum arenariae. Ammophila 
arenaria and Festuca arenaria are differential taxa of 
an Ammophila arenaria subass. Carex acuta, C.  
nigra, Galium uliginosum and Veronica scutellata 
are among a Carex nigra subass. Corynephorus 
canescens, J asione mon tana, Elymus arenarius, 
Parmelia physodes and Viola tricolor ssp. curtisii 
belong to a Corynephorus earreseens variant of the 
Ammophila arenaria subass. Calluna vulgaris, 
Luzula multiflora and Empetrum nigrum are ranked 
with Nardo-Callunetea. Companion taxa from 
Koelerio-Corynephoretea, e.g., Ceratodon purpureus 
and Carex arenaria and from Molinio-Arrhenathe
retea are present, further mor e Betula pubescens ju v. 
and Pinus sylvestris juv. 

Structure: The vegetation consists of a dense to 
closed, chiefly single-layered plant community. 
Salicetum arenariae is a very specialized association 
dominated by Salix arenaria forming eyeles on the 
dunes (Ranwell 1 960 p. 1 30). Normally plants from 
Elymo-Ammophiletum, Violo-Corynephoretum and 
Salici-Empetretum grow as relicts in the interspaces 
between the Salix arenaria shrubs. Jasione montana 
var. Iittoralis is striking with its blue flowers. The 
stands vary in height up to half a metre. Some 
authors (Nilsson, A. 1 905, Warming 1 909, Lemberg 
1 933) have reported small monospecific Salix 
arenaria dunes. Certain degenerated stands with 
Parmelia physodes and bryophytes are probably a 
transitional stage to a Salici-Empetretum (see Runge 
1 973 pp. 1 89 ,  222). In the Carex nigra subass. the 
vegetation is in several cases more sparse, especially 
on wide, moist, sandy plains (see Nilsson op.cit. Fig. 



7, Warming op.cit. Fig. 1 9 1) with irregular growth of 
Salix arenaria. The Atlantic dune slacks are often oc
cupied by a Salicetum arenariae more homogenous 
and rich in species (see van Dieren 1 934 Tables 38-
39, Tansley p. 863, Willis et al. 1 959, Ranwell 
op.cit., van der Maarel & WesthotT 1 964). 

Development: Salix arenaria, dependent on a wet en
vironment for growth and a dry for migration, 
responds on the sand cover by renewed growth with 
a continuous root generation. On old acid sand Salix 
arenaria is suppressed. Certain shoots are creeping 
with a centrifugal growth. On dune horsts isolated 
clones may be found, about 50 years old (cf. Ranwell 
loc.cit.). If the sand accretion is stopperl and the 
Salix arenaria dunes begin to erode, a degeneration 
phase of the cycle is started (see Warming op.cit. 
Fig. 88, Ardö 1 957 Fig. 29). Also Paul ( 1 944 pp. 
328-337, 1 953 pp. 295-296) has pointed out a 
development from wetter to drier parts in the dune 
system but the cycle is more complicated with the 
presence of both Salix arenaria and S. daphnoides. 
Salicetum arenariae is normally in contact with 
Elymo-Ammophiletum, Violo-Corynephoretum, 
Salici-Empetretum and Molinio- Myricetum gale 
Salix arenaria subass., hut it is not regarded a typical 
stage in a xerosere, different from a Polypodio
Salicetum (Boerbom 1 960, Runge 1 973), which is a 
component of the dune succession to tall shrubs of 
Hippophae rhamnoides or further to an oak forest 
Libbert ( 1 940 Table 7) has described a degeneration 
phase of Helichryso-Jasionetum with Salix arenaria. 

Ecological remarks: The ecosystem is limited to 
habitats with a combination of ground water in
fluence and sand accretion, related to a eyelic sub
sera! succession in a mobile dune slack complex 
(Ranwell loc.cit.). The soil type is a dune syrosem in 
the Ammophila arenaria subass. and a ranker in the 
Carex nigra subass. (see Ranwell 1 959  Fig. 10). In 
the first one certain root layers and big extending 
roots occur. In the seeond one the roots are limited 
by the fluctuating water table. The mean pH values 
in the surface soil are 6.0 (in KCl 4.8) in the Am
mophila arenaria subass. and 5.5 (4.4) in the Carex 
nigra subass. Corresponding figures of the subsoil 
are 6.3 (4.8) and 5.3 (4.4) respectively. The soil reac
tion is similar to that of Elymo-Ammophiletum hut 
the humus content is somewhat higher, about 0.6 % 
in the first and 1 .9 % in the seeond subassociation in 
the surface soil and about 0.2 % in the subsoil. The 
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grain size can vary, from one stand at Tönnersa 
about 98 % > 0.2 mm. 

Distribution: Salicetum arenariae occurs in the 
northern and north-western parts of Europe, com
mon on the British Is les (Ranwell 1 9  59,  1 960, 
Tansley op.cit., Willis et al. op.cit., Chapman 1964) 
and along the coasts from the Netherlands to 
Norway called Pyrolo-Salicetum, Polypodio
Salicetum or Salicetum repentis (W arming op.cit., 
Raunkiaer 1 9 14, van Dieren op.cit., Iversen 1 936 p. 
1 53 ,  WesthotT 1 947, Ardö op.cit. p. 48, Boerbom 
1 960, van der Maarel & WesthotT op.cit., Heykena 
1 965, WesthotT & Den Held 1 969 p. 245, Runge 
op.cit.). In the Baltic districts with decreased salinity 
Salicetum arenariae can also advance seawards to 
the beach (Nilsson, A. op.cit., Hesselman 1 908, 
Regel 1 928, Tomuschat & Ziegenspeck 1 929, 
Steffen 1 93 1 ,  Lemberg 1 933 p. 89, Lippert op.cit., 
Paul 1 944, 1 953 ,  Andersson, O. 1 950 p. 1 53). 
Within the investigation area Salicetum arenariae oc
curs along the coast from Haverdal to Ängelholm, at 
Sandhammaren and Furuboda. At Tönnersa and 
Sandhammaren there are also a Carex nigra subass. 

Sociological relationships: Warming (op.cit. p. 1 35) 
has proposed a Salix arenaria comm. changed to a 
Salicetum repentis argenteae by Regel (op.cit.). The 
arrangement of this association into a phyto
sociological system is incomplete. Tiixen ( 1 9  5 2, 
1 955) has placed a Polypodio-Salicetum (see Boer
bom op.cit.) into Salicion arenariae, according to 
WesthotT & Den Held (op.cit.) doubtful as a separate 
alliance, belonging to the termophilic Prunetalia 
spinosae including the tall shrubs of Hippophae 
rhamnoides. Doing ( 1962, 1 963) has preferred to 
combine the short-growing Salix arenaria stands 
with the boreo-Atlantic Vaccinio-Genistetalia and in
troduced Empetro-Salicion arenariae of a Genisto
Callunetalia, belonging to Nardo-Callunetea (Doing 
1 962 p. 4 1 ,  1 963 p. 54). I t seems difficult to make a 
conjunction between Salicion arenariae and 
Empetrion nigri (Böcher 1 943, Schubert 1 960) for
ming an Empetro- Salicion arenariae. The first 
alliance has a wider range than the seeond one. Also 
the eyelic qualities are different between a Salicetum 
arenariae of the first and Salici-Empetretum of the 
seeond alliance. Thus in South Sweden and further 
to the north it is more adequate to place Salicion 
arenariae together with other dwarf shrubs into 
V accinio-Genistetalia (Schubert op.cit.) of N ardo
Callunetea. 
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Salici-Empetretum R .Tx. ( 1 937)  1 95 5  (Table IX, dis

tribution map 1 5) 

Classification: Empetrum nigrum is a characteristic 
taxon of Salici-Empetretum and Empetrion nigri, 
also forming an Empetrum nigrum soc. Festuca 
arenaria, Viola canina var. dunensis and Artemisia 
campestris are differential taxa of a Festuca arenaria 
subass. Polypodium vulgare, Ammophila x baltica, 
Polytrichum juniperinum and Hypochoeris radicata 
are differential taxa of a Polypodium vulgare subass. 
Lophocolea heterophylla, Lotus corniculatus, Pinus 
sylvestris juv. and Erica tetralix are differential taxa 
of a Lophocolea heterophylla subass. A specific 
group of cryptogams, Dicranum scoparium, D. un
dulatum, Pleurozium schreberi, Cladonia arbuscula 
et mitis, C. chlorophaea coli. and C. impexa, from 
the two latter subassociations, are common to a 
Calluna vulgaris soc. of a Cladonio-Callunetum 
belonging to Cladonio-Callunion prov. The plant 
group is also a differential taxa combination of the 
Festuca arenaria subass. Calluna vulgaris, Hypnum 
ericetorum, Salix arenaria, Luzula campestris, L. 
multiflora, Lycopodium clavatum, Arctostaphylos 
uva-ursi and Hypochoeris maculata are of high 
order and ranked with Vaccinio-Genistetalia and 
Nardo-C allunetea. The companion taxa am o ng 
Koelerio-Corynephoretea are such as Carex 
arenaria, Cornicularia aculeata and Corynephorus 
canescens, among Vaccinio-Piceetea e.g. , Cladonia 
cornuta et gracilis and C. rangiferina, Deschampsio
Quercetea robori -petraeae and Molinio
Arrhenatheretea. Of other companion taxa may be 
mentioned : Parmelia physodes, Pohlia nutans, 
Cephaloziella sp., Ammophila arenaria, 
Brachythecium rutabulum, Cetraria glauca. 
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Structure: The vegetation consists of a dense to 
closed single or double-layert:d plant community 
dominated by nano-chamaephytes and several cryp
togams, especially lichens in the interspaces. 
Empetrum nigrum soc. and Festuca arenaria subass. 
are composed of a low-growing green earpet in
fluenced by a small continuous sand accretion. 
Heykena ( 1 965 pp. 44-45) has shown some eco
morphological qualities of Empetrum nigrum, 
rosettes and etage growth. In certain stands, prin
cipally on back dunes, Salix arenaria and Empetrum 
nigrum may be mixed rather homogenously (see 
Raunkiaer 1 9 14 Table 10 :2, Böcher 1 943 Table 
8 : 1 4). Festuca arenaria is a third important compo
nent. The absence of cryptogams, only scattered 
Cornicularia aculeata and Polytrichum piliferum, is 
according to Böcher (op.cit. p. 44) an effect of the 
sand accretion in the area of western Sweden and 
Denmark on the coastal Empetrum heaths, often 
with relicts from Violo-Corynephoretum. 

In the Polypodium vulgare subass. the dominance 
of Empetrum nigrum is reduced in certain stands, 
although the combination of Empetrum nigrum and 
Polypodium vulgare may be eonstant and dominate 
or Separately marked as a Polypodieto-Empetretum 
(see Westhoff 1 947 p. 93) but without characteristic 
musci. A related floristic structure has been 
described by Böcl1er ( 1 954 Table 4 :IX) and Runge 
( 1 973 p. 1 89) but lacking Calluna vulgaris, to a 
variant in Westhoff (loc.cit.) physiognomically im
portant in some stands of the Polypodium vulgare 
subass., as at Sandhammaren. In one stand Betula 
verrucosa juv. and Salix arenaria are prominent but 
different in structure compared with a Polypodio
Salicetum (Boerbom 1 960). In this subassociation 

Fig. 1 0. Salici-Empetretum Fes
tuca arenariå subass. Tönnersa 
1 973.  Photo B. Wallen. 



the rather uniform moss layer with Pleurozium 
schreberi and Dicranum scoparium is striking. The 
most important lichen is Parmelia physodes, in the 
Calluna vulgaris dominated stands also Cladonia 
spp. 

Calluna vulgaris is, in several cases, more abun
dant than Empetrum nigrum in the Lophocolea 
heterophylla subass. In some places Empetrum 
nigrum may be luxuriant, as a secondary dominant, 
spreading out of dead or degenerated shrubs of 
Calluna vulgaris on dry places. Cladonia spp., 
Pleurozium schreberi and Hypnum ericetcrum con
stitute a great part of the bottom layer. Both Ardö 
( 1 957  p. 49) and Gimingham ( 1 96 1  Table 6) have 
given Pleurozium schreberi as a dominant, and the 
lichen s in subordination. Böcher ( I  94 1 b Table l O) 
has analyzed stands where Cladonia spp. are most 
striking. Of special interest is Lotus corniculatus, of 
diagnostic value in the Atlantic region, but absent at 
Sandhammaren ; therefore Lophocolea heterophylla 
has been the preferred name of this subassociation. 
In the tables given by Raunkiaer (op.cit. Table 8), 
Böcher (op.cit. Table 2 :4), van Dieren ( 1 934 Tables 
45-48) and Heykena (op.cit. Table VI) Lotus cor
niculatus is an important component in a similar 
Salici-Empetretum. On moist stands Erica tetralix is 
scattered. Compared with Festuca arenaria subass. 
and Polypodium vulgare subass., often homogenous 
and short growing, Lophocolea heterophylla subass. 
is irregular and high-growing. 

Development: Salici-Empetretum occurs on acid, 
poor mineral soil, in dry or moist habitats on 
maritime dunes. E m petrum nigrum is a pioneer, in 
some places forming tussocks and growing in 
patches, with a primary root and creeping shoots 
with adventive roots in the humus layer. Tiixen 
( 1 967 a p. 27 1) is of the opinion that the more non
calcareous the dune area the easier it is for 
Empetrum nigrum to immigrate and grow. The 
Empetrum heaths on the Swedish west coast and 
on J utiand tak e a position between Violo
Corynephoretum and Lophocolea heterophylla sub
ass. As a rule Salici-Empetretum is a seral stage in a 
succession from Elymo-Ammophiletum via Violo
Corynephoretum up to a Coastline forest, sernewhere 
also in direct contact with Elymo-Ammophiletum. 
The development of a moss layer, pronounced at 
Ängelholm, is favoured by a high humidity. The 
more arid elimate at Sandhammaren is preferred by 
the lichens. The colonization of Empetrum nigrum 
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goes rapidly and facilitates with soil leaching 
Cladonia-rich stands. After settlement Salici
Empetretum is developed into a subelimax heath on 
protected and not too dry places (Böcher 1 952 p. 8), 
landwards dominated by Calluna vulgaris. In the in
land of Jutland (Böcher 1 943 a p. 88) a reverse 
development from Calluna stands to segments with 
Empetrum nigrum and Vaccinium vitis-idaea on ex
tremely dry habitats is encountered. Apart from 
Elymo-Ammophiletum and Violo-Corynephoretum, 
earlier stages in the succession, Salici-Empetretum is 
in contact with Cladonio-Corynephoretum, 
Salicetum arenariae� Calluna vulgaris soc., initials of 
oak and pine forests and on moist ground Molinio
Myricetum gale Salix arenaria subass. 

Ecological remarks: The eecsystem is bound to 
rather fixed dunes, resist�nt to the winds, where the 
water capacity has been improved and the humus 
content increased as a consequence of the con
tinuous litter supply. Also the leaching effect is more. 
pronounced. The soil type is a ranker or a ranker
dune syrosem as that of Empetrum nigrum soc. and 
Festuca arenaria subass., where the A-C stratifica
tion is diffuse and humus content 0.4-0.5 %, and the 
pH 5 .4-5 .5 (in KC1 4. 1 -4.2) is nearly the same in the 
surface soil compared with the subsoil, as a result of 
the sand burial. In the Polypodium vulgare subass. 
the humus content has increased in the surface soil, 
about 1 .2 %, but decreased in the subsoil, about 
0.2 %. The pH is 4.6 (in KCl 3.5) at O- lO  cm, and 
higher at 50-60 cm, 5 .7 (4.7). Also the soil profile is 
different, compared with Festuca arenaria subass., 
regular although the raw humus is very thin and the 
A-layer seems to be below 1 5  cm. The most 
pronounced stratification is seen in the Lophocolea 
heterophylla subass. where the raw humus concen
trated with roots is about 5 cm and the A-layer is up 
to 20 cm, lying on the brownish or yellowish mineral 
soil. The humus conten.t in the surface soil has con
tinued to increase, about 3 .2 %, in the subsoil about 
0.2 %. The soil reaction is similar to that of 
Polypodium vulgare subass., 4.4 (3 .4) and 5.9 (4.6). 
WesthotT (op.cit. p. 95) has given a pH-amplitude of 
the A-layer of 4. 1 -5 .0 from a Dutch Polypodio
Empetretum, Böcher ( 1 94 1  a, 1 954) about 5 .0 from 
the coastal heaths of Jutland. The grain size is 
strongly variable, in the first subassociation 40 %, in 
the seeond 70 % and in the third 80 % exceeding 
0.2 mm. 
Distribution: Salici-Empetretum occurs in the sub-

Acta phytogeogr. suec. 60 



46 Hans Olsson 

Atlantic and sub-Contioental parts of Northern 
Europe coasts (see Schubert 1 960 Karte 4) in the 
Atlantic districts probably a Polypodio-Salicetum 
vicariant (W arming 1 909 pp. 1 60- 1 68, Raunkiaer 
loc.cit. Table 8, van Dieren .op.cit., Tiixen 1 937, 
1 967 a, Christiansen 1 938 p. 109, Böcher 1 94 1  b, 
1 943 a, 1 952 a, 1 954, WesthotT op.cit. , Ardö 1 957, 
Gimingham loc.cit., Heykena op.cit., Nilsson, N.-G. 
1 966, WesthotT & Den Held 1 969, Runge op.cit.) in 
the Baltic region a Hieracio-Empetretum (Libbert 
1 940) synonymous with a Salici-Empetretum 
(Preuss 1 9 1 1 - 1 2  p. 67, Libbert op.cit. Table 7, Fröde 
1957-58 p. 300, Fukarek 1 96 1  p. 1 2 1 ,  p. 25 1 ,  
Passarge 1964 a ,  Wojterski 1 964 a Table 37, 1 964 b 
Fig. 3). In the Baltic States and the northern parts of 
the Baltic Sea Salici-Empetretum is dying away and 
a transition towards other heaths (Steffen 1 93 1  p. 
277, Lemberg 1 933 p. 9 1 �  Paul 1 953  Figs. 26-30) 
with Antennaria dioica and Juncus balticus is ob
vious. In South Sweden Empetrum nigrum soc. and 
Festuca arenaria subass. are found at Haverdal and 
Tön,nersa and they are also present on Jutland. 
Polypodium vulgare subass. appears at Ängelholm, 
Falsterbo, Sandhammaren and as a very small frag
ment at Furuboda where it is an outpost of the 
western Polypodio-Empetretum. Lophocolea 
heterophylla subass. occurs between Haverdal and 
Ängelholm on the west coast and at Sandhammaren 
and is more affiliated with the Baltic vicariant. 

Sociological relationships: The investigated Salici
Empetretum is related to a Calluneto- Genistetum 
empetretosum (Tiixen 1 93 7) changed into Saliceto 
repentis -Empetretum (Tiixen 1 95 5), Polypodio
Empetretum (W esthotT 1 94 7) and Hieracio
Empetretum (Libbert op.cit.). The present associa
tion forming three subassociations, seems to include 
a secondary plant community by Passarge (op.cit. p. 
285) with various shrubs and the stands containing 
C all u n a vulgaris with dun e species, according to 
Gimingham (op.cit. Table 6). Schubert (op.cit. pp. 
202-203) has separated two suballiances, one 
montane-subalpine Vaccinio-Empetrion and one 
coast al C aricio-Empetrion, mor e linked to the 
original Empetrion boreale proposed by Böcher 
( 1 943 a) changed to Empetrion nigri (Schubert 
loc.cit.), belonging to Vaccinio-Genistetalia, in
cluding low-growing dwarf shrubs in the sub
Atlantie and sub-Contioental area. Empetrion nigri 
or according to Doing ( 1 962 p. 54) Empetro-Salicion 
arenariae is in the NE Europe in contact with 
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Loiseleurio-Vaccinietea (Eggler 1 9  52) with 
. 
Arctic 

and Arctic-alpine plants. Freising ( 1 949) combined 
Calluno-Ulicetalia (Tiixen 1 937), synonymous of 
V accinio-Genistetalia and N ardetalia to N ardo
Callunetea occupying acidophilic dwarf shrub heaths 
in Central and Northern Europe. 

Ca/luna vulgaris sociation (Juraszek 1 928) soc.nov. 

(Table IX, distribution map 1 6) 

Classification: Calluna vulgaris soc., probably 
belonging to a Cladonio-Callunetum (see Krieger 
1 937, Passarge 1 964 a, Oberdorfer et al. 1 967), 
lacks both characteristic and differential taxa. Only a 
group of cryptogams, common to Salici
Empetretum, is found including Dicranum 
scoparium, D. undulatum, Cladonia arbuscula et 
mitis, C. chlorophaea coll. and C. impexa. Apart 
from the dominant Calluna vulgaris only Hypnum 
ericetorum, Salix arenaria and Luzula campestris are 
of high order and rank ed with V accinio-Genistetalia 
and Nardo-Callunetea. The companion taxa are few, 
from V accinio-Piceetea s u ch as Cladonia 
rangiferina, from Deschampsio- Quercetea robori -
petraeae such as Quercus robur juv. and Koelerio
Corynephoretea. Furthermore, there are some trivial 
cryptogams such as Parmelia physodes and 
Brachythecium rutabulum. 

Structure: The . vegetation consists of a dense to 
closed, double-iayered dwarf shrub community, 
dominated by Calluna vulgaris, often very high
growing. The bottom layer is weil developed chicfly 
with Pleurozium schreberi as a subdominant (see 
Osvald 1 923 Table 45, St0rmer 1 938  Table 24) and 
alternating in Cladonia spp. C. arbuscula et mitis is 
most striking at Revingehed, C. impexa at Sandham
maren. Du Rietz, G.E. ( 1 9 2 1  Table 1 1 , 1 925 b, 
1 932) has described a naked Calluna vulgaris -ass. 
(nudo-nanolignosa), where the ground layer is 
strongly reduced. In the lichen-rich Calluna heath 
analyzed by Krieger ( 1 937) Cladonia arbuscula is 
most prominent. Often several grazing relicts can be 
found in a Cladonio-Callunetum (see Berglund 1 963 
Table 4 Cladonia var.) or various nano-ligneous 
plants (see Tiixen 1 95 1  p. 1 59). 

Development: The plant community grows on poor 
outwashed sands (see Tiixen 1 95 8), certain moraines 
(see Osvald loc.cit.) and on rocks, especially in the 
coastal districts (see Du Rietz, G.E. 1 932). C alluna 
vulgaris soc. or Cladonio-Callunetum is often in a 



mosaic with Cladonio-Corynephoretum, in the 
archipelago region an Agrostideto- Rumicetum 
tenuifolii (Tiixen 1 95 1  Table 3), various pine forests 
and Melampyro- Quercetum roboris and sometimes 
borders on wet-growing vegetation (see Osvald 
op.cit., Jonas 1 935}. At Sandhammaren Calluna 
rings are seen with Cladonia spp. in the interspaces, 
bryophytes only if the elimate is more hygric. 
Empetrum nigrum seems to be superseded by 
Calluna vulgaris (see Ellenberg 1963 pp. 648-649). 
In the dry inland of Jutland the development seems 
to be the reverse (Böcher 1 94 1  a p. 88). The presence 
of juvenile oaks in the heather earpets is an indica
tion of a succession to oak forests in the siliceous dis
tricts. 
Ecological remarks: The ecosystem is established in 
strongly acid habitats. The soil type is a podsol with 
a weil stratified A-B-C-profile, but not so 
pronounced as a Genisto-Callunetum with a marked 
eluvial horizon (Table XXII), with a matted, up to 
5 cm thick raw humus layer. The A-horizon, largely 
sand with a dark humus mixture, is below 30 cm. 
The B-lay�r is a mineral soil with reddish mottling. 
At Sandhammaren the bed (C), with yellowish white 
sand, starts at 1 30� 140 cm. The organic content is 
somewhat higher, about 3.  7 % in the surface soil and 
0.8 % in the subsoil, compared with Salici
Empetretum Lophocolea heterophylla subass. The 
soil reaction is nearly the same in the surface soil, pH 
4.6 (in KCl 3.5}, in the subsoil lower 5 .0 (4.2}. 

Distribut(on: A plant community corresponding to a 
Cladonio-Callunetum is widely spread, although 
scattered, . in the Middle and Northern parts of 
Europe (Warming 1 9 14, Du Rietz, G.E. 1 92 1 ,  
1 925 b ,  1 932, Osvald loc.cit., Juraszek 1 928, Jonas 
op.cit., Krieger op.cit., St0rmer op.cit., Atlestam 
1 942, Raabe 1 950, Tiixen 1 95 1 ,  1 958 ,  Stoutjesdijk 
1 959, Berglund op.cit., Passarge op.cit.). In the sub
Atlantie region transitional plant communities to 
Calluno- Genistion pilosae may be registered 
(Nilsson, A. 1 90 1 ,  Malmström 1937, Tiixen 1 937  p. 
1 2 1 ,  Böcher 1 94 1  a, 1 943 a, 1 970, Biiker 1 942 Ta
ble 1 6, Damman 1 95 7, Schubert 1 960 Table 1 7, 
Runge 1 973). In Middle Sweden, Finland and the 
Baltic States (Samuelsson 1 9 1  O, Steffen 193 1 Table 
45, Jalas 1 950 Table 7, Jalas & Valpas 1 96 1}  the 
dwarf shrub heath with Antennaria dioica and Arc
tostaphylos uva-ursi forms an outpost to the boreal 
Loiseleurio-Vaccinietea. Calluna vulgaris soc. has 
been found at Revingehed and at Sandhammaren. 
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Sociological relationships: Juraszek (op.cit.) has 
proposed a Calluna vulgaris - Cladonia silvatica -
rangiferina-ass. or Xerocallunetum vulgaris. Du 
Rietz, G.E. ( 1 92 1 ) has reported a naked Calluna 
vulgaris -ass. and ( 1 932) a Calluna- Cladonia 
rangiferina -silvatica-soc., Krieger (op.cit.) a Calluna 
vulgaris - Cladonia silvatica -ass. called Cladonio
Callunetum (Passarge op.cit.) belonging to a 
Cladonio-Callunion prov., in Oberdorfer et al. 
(op.cit.) Calluno-Genistion. The present plant com
munity is associated mainly with Empetrion boreale 
and Myrtillion boreale according to Böcher ( 1 943), 
has certain affinities to a Calluna-Vaccinium com
munity (Malmer et al. 1 965) and is arranged into the 
Scano-Danish (Scotch) series (Böcher op.cit., 
Girningbarn 1 96 1 ,  1 964) but seems to contain widely 
distributed species (de Smidt 1 967) of Vaccinio
Genistetalia and Nardo-Callunetea. 

Agrostio-Callunetum ( Damman 1 95 7 )  ass.nov. (Table 

X, distribution map 1 7 ) 
Classification: A group of differential taxa such as 
Hieracium pilosella, Agrostis tenuis, J asione mon
tana, Knautia arvensis, Rumex tenuifolius, 
Hieracium umbellatum, Viola canina, Cladonia 
rangiformis, seleranthus perennis, Euphorbia 
cyparissias and Hypericum perforatum characterizes 
Agrostio-Callunetum. Calluna vulgaris, Hypnum 
ericetorum and Luzula campestris are of high order 
and ranked with Euphorbio-Callunion, Vaccinio
Genistetalia and N ar do-C allunetea. Agrostio
C allunetum is very rich in companion taxa, from 
Vaccinio-Piceetea such as Cladonia arbuscula et 
mitis and C. cornuta et gracilis, from Koelerio
Corynephoretea such as Agrostis canina ssp. mon
tana and Cladonia furcata and from a disparate 
group with many cryptogams such as Pleurozium 
schreberi, Cladonia spp., Lophocolea heterophylla 
and Dicranum scoparium. 
Structure: The vegetation consists of a dense to 
elosed, double-layered, dwarf shrub community, nor
mally with Calluna vulgaris as the only nano
chamaephyte. Many herbaceous plants as well as 
graminides are present, both xerophytes and 
mesophytes. The stands are in a mosaic with various 
grassland communities and several relicts from 
Teesdalio-Corynephoretum are of both floristical 
and structural importance to Agrostio-Callunetum, 
on several places high-growing, up to half a metre 
(see Damman 1 95 7, Mattiasson 1 97 1) also 
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somewhat shorter (see Böcher 1 945 Fig. 23, 
Schubert 1 960) as at Vomb and Flyinge and 
overgrown by Agrostis tenuis, more seldom by 
Euphorbia cyparissias. The plant community con
tains many termophytes or drought indicators 
(Damman op.cit. p. 390). The well-developed bottom 
layer is marked by the presence of Pleurozium 
schreberi and Hypnum ericetorum and with a 
reduced cover of the lichens, different from the 
Cladonia variant described by Damman (op.cit.) and 
Mattiasson (op.cit.) from East Scania. 

Development: Agrostio-Callunetum occurs on dry 
sandy soils, more rarely on flat rocks. It is of strong
ly anthropogenous origin and regarded a substitute 
of deciduous forests and thin pine forests, a secon
dary community (Schubert op.cit. p. 148) main
tained by burning, grazing and felling. In some 
places the plant community may be regarded as a 
degenerated grass heath, Teesdalio
Corynephoretum, or a poor meadow, Festuca ovina 
- Rumex acetosa comm., in a succession to a forest 
(Berglund 1 963 p. 65). The latter is normally an oak 
forest, in Scania an Agrostio- Quercetum roboris. 
The regeneration of juvenile pines from adjacent 
plantations can possibly also lead to pine forests. 

Ecological remarks: The ecosystem is characterized 
by a diffusely stratified soil profile, forming a podsol
ranker and not a podsol due to the low precipitation 
(Damman op.cit. p. 388), probably a result of a more 
rapid breakdown of the organic matter compared 
with Calluna vulgaris soc. The raw humus layer is 
very thin. The A-horizon is normally below 25 cm, 
at Vitaby up to 55 cm, and consists of sand with a 
dark humus mixed with roots. The (B)-C-layers con-
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tain a brownish mineral soil, often with a coarse 
material. The humus content is lower in the surface 
soil, about 3.0 %, and higher in the subsoil, about 
1 .3 %, compared with Calluna vulgaris soc. The soil 
reaction could be n ear ly the same, pH 4. 7 (in KCl 
3. 7) and 4.9 (4.3)  from corresponding layers. Mat
tiasson ( 1 97 1 ) has given a pH-amplitude 4. 1 -5 .0 
from East Seanian Agrostio-Callunetum. 

Distribution: In the sub-Continental and certain 
Continental districts of Europe Euphorbio-Callunion 
(see Schubert 1 960 Karte 4) including Agrostio
Callunetum has replaced the sub-Atlantie Calluno
Genistion pilosae. Thus the split distribution of 
Euphorbio-Callunion includes the eastern parts of 
Denmark and Sweden (W arming 1 9 14, Böcher 
1 943 a Table 1 3, 1 945, Damman op.cit., Andersson, 
O. 1 950 a Table 3, Berglund op.cit. Table 4 'Nor
maltyp', Malmer et al. 1 965, Mattiasson 1970, 1 97 1 ) 
and parts of Central Europe (Klika 1 93 1 ,  1 934, · 

Knapp 1 944, Schubert op.cit., Passarge 1 964 a, 
1 964 b Table 4). 

Sociological relationships: Agrostio-Callunetum is 
similar to a Hylocomieto- Callunetum hieracietosum 
(Damman op.cit.) in East Scania separated from a 
Hylocomieto- Callunetum vaccinietosum belonging 
to Calluno- Genistion pilosae. In the Böcher system 
Agrostio-Callunetum is placed into Callunion 
balticum. Schubert ( op.cit. pp. 1 23- 1 7  5) has 
described a Festuca glauca - Calluna vulgaris -ass 
(Festuco-Callunetum) and an Euphorbia cyparissias 
- C alluna vulgaris ass. (Euphorbio-Callunetum), 
both belonging to Euphorbio-Callunion (Schubert 
op.cit. pp. 206-209), and Passarge ( 1 964 b) a 
Pulsatilla-Calluna-comm. belonging to the same 

Fig. 1 1 . Agrostio-Callunetum ad
vancing over Teesdalio-Coryne
phoretum. Haväng north of 
Vitemölla 1 973. Photo H. Olsson. 



alliance from Central Europe with affinities to 
Agrostio-Callunetum. Also a Calluno-Genistetum 
with Contioental plants given by Knapp (op.cit.) and 
a Calluneto-Genistetum medioeuropaeum (Preising 
1 953  Table 4) are much more related to Euphorbio
Callunion than to the sub-Atlantie Calluno- Genis
tion pilosae. Passarge ( 1 964 a) has presented five 
alliances within Vaccinio-Genistetalia, viz., Calluno
Genistion, Euphorbio-Callunion, Cladonio-Callu
nion, Empetrion boreale and Sarothamnion, West
hotT & Den Held ( 1 969) only Calluno- Genistion 
pilosae and Empetrion nigri. 

Rose bush vegetation 
Agropyro- Rosetum rugosae (Olsson 1 97 1 )  ass.nov. 

(Table VI l l ,  d istribution map 1 8) 

Classification: Rosa rugosa is a characteristic taxon, 
normally a dominant, of Agropyro- Rosetum 
rugosae. Chamaenerion angustifolium and 
Calamagrostis epigeios are differential taxa of the 
association. Carex arenaria, Agropyron repens and 
Deschampsia flexuosa are among the companion 
taxa. 

Structure: The vegetation consists of a closed, high 
growing single-layered plant community totally 
dominated by Rosa rugosa. Other plants are 
scattered. No bottom layer is formed. Agropyro
Rosetum rugosae on verges and in parks is similar in 
structure but sometimes with more nitrophilic plants. 

Development: Natural Rosa rugosa communities are 
described from Japan by Ohba et al. ( 1973), where 
the Rosa rugosa stands are important parts in the 
dune succession. In Denmark (0stergaard 1 95 3-54, 
Jessen 1 958) and probably also in Sweden the plant 
was introduced in the 1 9th century, but it was spread 
mo re widely in the beginning of this century, being 
planted on the dunes in order to stop the sand shif
ting. The rose bushes grow solitary or in clones 
depressing the marram grass and forming a new 
nitrophilic habitat abruptly bordering on Elymo
Ammophiletum, less common also on Violo
Corynephoretum, Salicetum arenariae and Salici
Empetretum. Jessen (op.cit.) has reported Rosa 
rugosa stands near the beach on the embryo dunes. 

Ecological remarks: The ecosystem forms a specific 
habitat on the coastal dunes. Jessen (op.cit.) has 
shown that Rosa rugosa can be spread very easily. 

Distribution: Agropyro- Rosetum rugosae occurs on 
West Swedish maritime sands, from Haverdal to 
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Falsterbo, and along the Danish coast (see 
0stergaard op.cit., Jessen op.cit., Weimarck 1 963 p. 
3 9 1 ). It is also strongly anthropogenous in the in
land. 

Sociological relationships: The anthropogenous and 
weakly nitrogenous Agropyro- Rosetum rugosae has 
not earlier been classified into a phytosociological 
system. Following Passarge & Hofmann ( 1 968 pp. 
235-243) the association seems to be affiliated with 
Urtico-Crataegion of Urtico-Crataegetalia ranked 
with Urtico-Sambucetea. According to WesthotT & 
Den Hel d ( 1 969) the related alliance could be 
Berberidion placed into Prunetalia spinosae (Tiixen 
1 9  52) of Rhamno-Prunetea. The researehes of Boer
bom ( 1 960 Table 1 5) and Doing ( 1 962 pp. 40-42) 
point out certain relationships with the Hippophae 
rhamnoides communities. 

Bog myrtie vegetation 

Molinio- Myricetum gate Almquist 1 929 Salix arenaria 

subass. Doing 1 962 (Table X I ,  distribution map 1 9 ) 

Classification: Myrica gale is a characteristic taxon 
of Molinio- Myricetum gale. Salix arenaria is a 
differential taxon of a · Salix arenaria subass. F i ve 
variants have been differentiated. Vaccinium uli
ginosum, Potentilla erecta and Festuca arenaria 
belong to a Vaccinium uliginosum variant. Erica 
tetralix, Cephaloziella sp. ,  Pettigera malacea, 
Empetrum nigrum, Gymnocolea inflata, Calluna 
vulgaris and Luzula multiflora are among an Erica 
tetralix var. Sphagnum recurvum, Oxycoccus 
palustris and Viola palustris are associated with an 
Oxycoccus palustris var. Agrostis canina and Poten
tilla palustris bel o ng to an Agrostis canina var. 
Lysimachia vulgaris, Lytbrum salicaria, and Carex 
acuta are among a Carex acuta var. The companion 
taxa are from various · classes, e. g., Parvocaricetea 
such as Carex nigra, Drepanocladus exannulatus 
and Calliergon cordifolium, from Molinio-Arrhe
natheretea such as Galium uliginosum and Carex 
nigra and to a lower degree also from Phragmitetea, 
N ar do-C allunetea and Oxycocco-Sphagnetea. 
Molinia coerulea may be a dominant companion tax
on. 

Structure: The vegetation consists of an open to 
dense, double or weakly triple-layered, rather high
growing plant community (see W aldheim & 
Weimarck 1 943 Table 3) often in pioneer stands. 
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The inland, typical subassociation reaches up to one 
metre in height, the coastal Salix arenaria subass. 30-
60 cm. Of the ligneous plants Myrica gale forms a 
somewhat higher layer than the nano-chamaephytes 
Calluna vulgaris, Erica tetralix, Empetrum nigrum, 
Vaccinium vitis-idaea and V. uliginosum, normally 
present but in reduced frequency. The tussocky 
Molinia coerulea and Myrica gale are also con
stituents, mainly of the same height, of a weakly uni
stratified inland plant community (see Almquist 
1 929 Table 30). Molinia coerulea may, in certain in
land stands, be reduced or absent (see Osvald 1 923 
pp. l 09- 1 1  O, Larsson, A. & Svensson 1 972 Ta b les 
2-3), but very often lacking in Salix arenaria subass. 
(see van Dieren 1934 Tables 59-62). The graminids, 
especially from Parvocaricetea, are important as 
structural elements. The herbs are less prominent. 
The ground layer may vary from sparsely to densely 
coated with bryophytes. Salix arenaria subass. is 
often developed as a gradient community with 
several variants from closed stands with Vaccinium 
uligi�osum on back dunes, where Myrica gale is 
nearly lacking, scattered with plants from N ardo
Callunetea as Potentilla erecta and Sieglingia 
decumbens. On moister habitats the floristic struc
ture is similar to that of Ericion tetralids (see de 
Smidt 1 966 pp. 1 60- 16 1 ,  WesthotT & Den Held 
1969) luxuriant in Erica tetralix combined with the 
liverworts Gymnocolea inflata and Cephaloziella sp. 
.in micro depressions surrounded by various dwarf 
shrubs. Also the lichen Feltigera malacea is confined 
to the Eric a tetralix var. 

On small hummocks Molinia coerulea and 
Sphagnum recurvum physiognomically determine 
the vegetation with Oxycoccus palustris and Viola 
palustris lying on the vaulted moss mat. On lower 
parts in the terrain elements from Caricion canescen
tis -nigrae such as Carex nigra and Agrostis canina 
are mixed with Myrica gale and Salix arenaria. The 
bottom layer is fragmentarily composed of 
Drepanocladus exannulatus and Calliergon cor
difolium. In the poor fens in the mire districts in 
Western and Middle Sweden tussocks or lawns with 
Myrica gale and Molinia coerulea may be present 
(see Sjörs 1948 Fig. 23, Malmer 1965 p. 1 54). In the 
Carex acuta var. the vegetation is very un
homogenous, dominated by Myrica gale and Carex 
nigra, with strongly reduced Salix arenaria and with 
remnants from Caricetum acutae as the irregular 
tufts of Carex acuta of varying height and the 
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presence of flowering Lysimachia vulgaris and 
Lythrum salicaria show. From the shores of the lake 
Bolmen Plejmark ( 1 97 1) has described a related 
plant community. 

Development: Molinio- Myricetum gale occurs on 
acid oligotrophic to mesotrophic sandy soils, in 
rather wet and periodically inundated habitats and in 
some places with a weak tendency to peat formation. 
On shores edging lakes and rivers a Molinio
Myricetum gale (see Almquist op.cit. p. 1 54, Malmer 
et al. 1 965 p. 1 30) is found on the uppermost parts of 
the geolittoral bordering on tall shrubs of Rhamnus 
frangula and Salix aurita as well as of forests, mainly 
Myrico- Betuletum pubescentis. In NW Europe 
Molinio- Myricetum gale is preeecled by various 
plant communities from Ericion tetralicis. Salix 
arenaria subass. is established in the non-calcareous 
coastal dunes in the Atlantic region, often in contact 
with Salicetum arenariae, Salici-Empetretum, 
Caricetum canescentis -nigrae, Caricetum acutae, in 
some places also with tall shrubs of Salix cinerea. 
The vegetational succession leads to Myrico
Betuletum pubescentis. 

Ecological remarks: The ecosystem is confined to 
poor minerotrophic milieus occupied by several 
acidophytes in a sharp gradient hygrosere. The soil 
type, only Salix arenaria subass., is a ranker 
developed on a moist brownish sand with a humus 
mixture in the surface which is difficultly penetrable 
by precipitation water. The humus content in the sur
face soil is about 3 %. The mean pH value is 5.0 (in 
KCl 4.2). From a typical subass. of Molinio
Myricetum gale Böcher ( 194 1 a Table 58) has given 
a pH amplitude 3.5-4.3. 

Distribution: Molinio- Myricetum gale is found 
mainly in the Atlantic or boreo-Atlantic parts of 
Europe (Raunkiaer 1 9 14 Table 5, Jonas 1 933 p. 80, 
1935 pp. 1 1 7- 1 1 9, van Dieren 1934, Meijer & Drees 
1936, Böcher 1 94 1  a, 1 943 a, 1 9 70, Hild 1 960, Kop 
1 96 1 ,  Noirfalise & Sougnez 1 96 1  p. 28 1 ,  Passarge 
1 96 1 ,  Doing 1 962, Fischer 1 967, WesthotT & Den 
Held 1969) on the British . Isles normally a mire com
munity (Tansley 1 953  p. 670, Ratelitie 1 964 Table 
56). From South and West Sweden man y works are 
published in which _Molinio- Myricetum gale is 
assigned mostly to the poor fens (Osvald loc.cit., 
Malmström 1 937  p. 426, Sjörs 1 948 pp. 1 20- 1 2 1 ,  
Waldheim & Weimarck loc.cit., Malmer loc.cit.) but 
also to the shore lakes and the southwestern coast 



(Malmer et al. loc.cit., Nilsson, N.-G. 1 966, Plej
mark op.cit., Larsson, A. & Svensson op.cit., Tyler 
et al. 1 973). In the Baltic and Bothrrian region 
Molinio- Myricetum gale forms outposts, often near 
the sea shores (Almquist op.cit., W angerin 1 92 1 ,  
Lippmaa 1 93 1  p .  66, Libbert I 940 p .  74, Havas 
1 96 1  p. 87, Wojterski 1 963 ,  Passarge & Hofmann 
1 968). Within the investigation area Salix arenaria 
subass. occurs at Haverdal and Tönnersa. At the 
first locality there is also a fragment of a typical sub
ass. (see Nilsson, N.-G. op.cit. p. 22). 

Sociological relationships: Almquist (op.cit.) has 
proposed a Myrica-Molinia-ass., synonymous to 
Molinio- Myricetum gale and shown that Molinia 
coerulea and Myrica gale are very closely affiliated, 
although Osvald (op.cit.) has separated a Myrica 
gale -ass. naked Myrica-heath from a Molinia 
coerulea -ass., Molinia coerulea meadow, more cor
rectly a poor fen. Jonas (loc.cit.) has divided a 
Myricetum sphagnosum into Myrica gale 
Sphagnum recurvum soc. and Myrica gale - Molinia 
coerulea - N arthecium ossifragum soc. Fischer 
(op.cit.) has described a related Frangulo-Myricetum 
with an Erica tetralix subass. and a Peucedanum 
palustre subass., the latter has agreements with a 
lake shore community reported by Plejmark (op.cit.). 
Doing (op.cit.) has described a Salix arenaria subass. 
bound to the non- calcareous dunes. A Myrico- · 
Salicetum cinereae (Passarge op.cit.) from NW Ger
many or a Myrica comm. (Noirfalise & Sougnez 
op.cit.) from Belgium marked with the presence of 
tall shrubs such as Salix cinerea, S. aurita and 
Rhamnus frangula in combination with Myrica gale 
has not been registered within the investigation area. 
Passarge & Hofmann (op.cit.) have distinguished 
two regional alliances, Eu-Molinio-Frangulion in the 
temperate Central Europe and a boreo-Atlantic 
Molinio- Myricion gale, both belonging to Molinio
Frangulion with relationships to Salicion auritae 
(Doing op.cit.) and Salicion cinereae (Miiller & Görs 
1 9  58). The order Salicetalia auritae (Do in g op.cit.) 
earresponds only partly to Rubo-Franguletalia prov. 
(Passarge & Hofmann op.cit.). Muller & Görs 
(op.cit.) separated the tall shrubs from Alnetea 
glutinosae. Doing (op.cit.) placed the acidophilic 
shrubs into Franguletea, changed to Betulo
Franguletea with narrower limits (Passarge & Hoff-
roann op.cit.). 

· 

The Myrica-Molinia vegetation complex has taken 
an intermediate position between heath and mire 
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vegetation (see Böcher I 94 1 a, 1 943 a, W aldheim & 
Weimarck op.cit., Sjörs op.cit., Malmer op.cit., 
Malmer et al. op.cit.). There is also a gradient 
between Ericion tetralids (see de Smidt 1 966, 
WesthotT & Den Held op.cit. p. 233, Malmer et al. 
I 965, Tyler et al. op.cit.) and Molinio- Myricion 
gale. Furthermore, a Myrica-Molinia combination 
has structural importance in w et -growing pin e and 
birch forests. 

Molinio- Myricetum ga/e Almquist 1 929 Malinia 

coerulea sociation Osva ld 1 923 (Table X I ,  distribution 

map 20) 

Classification: Molinia coerulea is a differential 
dominant of Molinia coerulea soc. Dierarrum 
scoparium, Hypnum cupressiforme coll., 
Br�chythecium rutabulum and Deschampsia flex
uosa are among the companion taxa. 
Structure: The vegetation consists of a dense and 
high-growing tussocky, mainly single-layered plant 
community physiognomically determined by Molinia 
coerulea (see Osvald 1 923 p. I 47, Böcher 1 94 1  a Ta
ble 34:  1 -4). The plant community can also be uni 
formly double-layered (see Jonas 1 935 pp. 35-42, 
Mörnsjö 1 969 Table 1 3). 

Development: The Molinia coerulea soc. occurs on 
acid sandy soil in the siliceous landscape with dwarf 
shrubs, poor oak forests and vadous mire forests 
with Betula pubescens and Pinus sylvestris (see 
Pukarek 1 96 1  Table 3). At Sandhammaren the pre
sent plant community is often in contact with 
Calluna vulgaris soc. 
Ecological remarks: The ecosystem seems to be con
fined to depressions in the terrain, where the soil type 
is a transitional stage between a podsol and a peaty 
soil. The humus layer, black and matted, probably 
forms an anmoor (Duchafour 1 970 p. 1 59). 

Distribution: Molinia coerulea soc. (Osvald loc.cit., 
Jonas loc.cit., Böcher loc.cit., Pukarek loc.cit., 
Mörnsjö loc.cit.) has a wider distribution than 
Molinio- Myrica gale due to a transition to 
Molinietum coeruleae (Koch 1 926), especially in the 
Baltic region (Kobendza 1 930, Pastak 1 936-37 Ta
ble 9, Libbert 1 940, Albertson 1 946 Table 34, Fröde 
1 957-58). Within the investigation area Molinia 
coerulea soc. has been found only at Sandham
maren. 

Sociological relationships: A Molinia coerulea soc. 
is connected both with Molinio- Myricetum gale 
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(Osvald loc.cit., Böcher loc.cit.) and with Molinietum 
coerulae (Pastak loc.cit., Albertson loc.cit.) but also 
with a Betuletum pubescentis (Fukarek loc.cit.) and 
with a Molinio- Quercetum roboris (Tiixen 1937  p. 
1 29, Passarge & Hofmann 1 968). Thus Molinia 
coerulea soc. could belong to at least four disparate 
classes, viz. , Betulo-Franguletea, Molinio-Arrhena
theretea, Molinio- Betuletea pubescentis and 
Deschampsio- Quercetea robori -petraeae. 

Forest and shrubby wood 

vegetation 

Pine vegetation 

Cladonio- Pinetum sylvestris Kobendza 1 930 em. 

Passarge 1 956 (Table XI I .  d istribution map 2 1 )  

Classification: Cladonia arbuscula et mitis (only the 
first one), C .  impexa, C. cornuta et gracilis (both) , 
and - C. rangiferina are characteristic taxa of 
Cladonio- Finetum sylvestris and Cladonio-Pinion. 
Cladonia rangiferina also marks a typical sub
association separated from a Corynephorus subass. 
with Corynephorus canescens, Cornicularia 
aculeata, Carex arenaria, Cladonia furcata and 
Polytrichum piliferum. In the latter subassociation a 
Galium verum variant with Galium verum and Am
mophila arenaria is found. Pinus sylvestris and 
Dicranum undulatum are of high order and ranked 
with V accinio-Piceetalia and V accinio-Piceetea. 
Pleurozium schreberi, Dicranum scoparium, 
Cladonia chlorophaea · coli. and Deschampsia flex
uosa are prominent companion taxa. Many oc
casional plants of minor importance are present. 

Structure: The vegetation consists of an open, dou
ble or weakly triple-layered plant community with 
coniferous phanerophytes, normally only Pinus 
sylvestris. The pines are scattered in light stands, l 0-
1 5  m high and upright with rather small crowns. 
Maritime stands may be lower and shrubby with 
Pinus mu go and P. sylvestris richly branched, not 
exceeding 5 m. Also a related plant community on 
rocks, a 'hällmarkstallskog' (see Sterner 1 926 p. 106, 
Sjörs 1 96 7 p. 1 26) is sparsel y formed. The ground is 
covered with lichens and less strikingly also with 
bryophytes. The frequence and number of plants 
may be highly variable (see Krieger 1 937). Of the 
Cladonia spp. C .  impexa seems to be the most com-
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Fig. 1 2. Cladonio- Pinetum sylvestris typical subass., on 
the old dunes ca. 3 km from the seashore at Tönnersa 
1 973.  Photo B. Wallen. 

mon one, also in afforestations (see K0ie 1 938, Table 
XIII). Old stands are physiognomically determined 
by C. rangiferina, C. arbuscula and to the north also 
by C. alpestris. The last-mentioned has its southern
most locality in Sweden at Furuboda. It normally 
grows in a mosaic with patches of dwarf shrubs 
(Tamm, O. 1 937, Sjörs loc.cit.) which is similar to a 
Cladonio-Pinetum boreale (Cajander 1 92 1). In the 
Corynephorus canescens subass. plants from 
Koelerio-Corynephoretea have structural impor
tance forming a weakly developed field layer, in the 
shrubby variant also with Ammophila arenaria and 
richer in bryophytes and with resemblance to the 
'grasreiche Kieferngehölze' from the Gulf of Finland 
(see Passarge & Passarge 1 9 7 1  Table 2). The 
planted closed stands with shrubby Pinus mugo are 
lacking in the field layer and with only a badly 
developed ground layer. 

Development: According to Kielland-Lund ( 1 9 7 1) 
the lichen pine forest is common on shallow soil 
often with infertile glacifluvial material in the dry 



lo w land regions. Cladonio-Pinetum sylvestris o cc urs 
mainly on poor, dry, old sand dunes, in South 
Sweden scattered in the coastal districts. In the in
land, except some Boreo-nemoral forests in the 
province of Småland, Cladonio- Pinetum sylvestris is 
absent or nearly lacking, different from the Con
tinental forests on glacifluvial sand. The occurrences 
along the South Swedish coasts seem to be natural 
but not original, which is the case in the SE Baltic 
(Kobendza 1930, Pukarek 196 1  p. 1 23,  Wojterski 
1 964 b Table 1 3), but they are not affiliated with the 
strongly anthropogenous planted pine stands, 
Pseudopinetum sylvestris. Cladonio- Pinetum 
sylvestris is regarded to be a relatively short stage in 
a succession towards V accinio- Pinetum sylvestris or 
Melampyro- Quercetum roboris and preeecled by a 
Cladonio-Corynephoretum and a Calluna vulgaris 
soc. always adjacent. 

Ecological remarks: The ecosystem is recognized by 
an extremely poor growth due to reduced water con
tent, with a mini-deficiency of bases and minerals, 
which results in rather open habitats. The soil type is 
a podsol in the typical subassociation with sharply 
bordered horizons with a thick eluvial layer above a 
pan (see Tamm, O. op.cit. Pig. 5, Kundler 1 96 1  Abb. 
l) and a podsol-ranker in the Corynephorus 
canescens subass. with a low humus content 

Distribution: Lichen-rich pine forests occur in the 
boreal and Continental districts of Europe. In the 
Atlantic parts they are reduced and only isolated on 
places with suitable environmental conditions (W ar
ming 1 9 1 6- 1 9  p. 590, K0ie op.cit. p. 28). In the 
boreal parts vicariant communities are present (Ca
jander op.cit., Almquist 1 929 p. 3 1 3 ,  Tamm, O. 
op.cit., Jalas 1 950 pp. 1 39- 1 4 1 ,  Kujala 1 96 1 ,  
Kielland-Lund 1 967, 1 97 1 ,  Sjörs loc.cit.) somewhat 
different from Cladonio- Pinetum sylvestris in the 
Nemoral Europe (Preuss 1 9 1 1 - 1 2  p. 98, Krieger 
op.cit., Passarge 1 956  a, 1 956 b, 1 957, 1 962 a, 
1968, Pukarek loc.cit., Matuszkiewicz 1962, Hof
mann 1 964, Wojterski op.cit., Passarge & Hofmann 
1 968, Klemm 1 969-70, Krausch 1 970). In the 
eastern parts between the Nemoral and boreal 
regions Arctostaphylos uva-ursi is often an impor
tant participant in Cladonio- Pinetum sylvestris, also 
in the northern vicariant Cladonio- Pinetum boreale, 
forming a specific plant community (Juraszek 1 928, 
Kobendza op.cit., Steffen 1 93 1 , Regel 1944, Braun
Blanquet et al. 1 939 p. 67, Matuszkiewicz op.cit., 
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Passarge & Passarge 1 97 1 ). In Middle Europe 
(Knapp 1 942, Obendorfer 1 957, Hohenester 1 960, 
Ruzicka 1 96 1 ,  Zeidler & Straub 1 967) there are 
south vicariant communities. Also certain related 
lichen-rich Pseudopinetum sylvestris may be men
tioned (Meisel-Jahn 1 955,  Scamoni 1 96 1  Table 10, 
Hofmann 1 969 p. 409). Within the investigation area 
Cladonio- Pinetum sylvestris is found at Tönnersa, 
Sandhammaren and Puruboda, on all localities both 
the typical subassociation and Corynephorus 
canescens subass. 

Sociological relationships: Juraszek (op.cit. Table 2) 
has reported a Pineto-Cladinetum and Kobendza 
(op.cit. Table XI) a Pineto-Cladonietum changed to 
Cladonio- Pinetum sylvestris (Passarge 1 956  a, 
1956 b), placed into a Cladonio-Pinion with three 
regional alliances (Passarge 1 968, Passarge & Hof
mann 1 968), viz., the boreal Cetrario- Pinion 
sylvestris partly embracing Phylodoco-Vaccinion 
(see Braun-Blanquet et al. op.cit., Kielland-Lund 
1967), with Cladonio- Pinetum boreale (Cajander 
1921 ,  Kielland-Lund 1 967, 1 97 1), the Central Euro
pean Eu-Cladonio- Pinion sylvestris on lowlands and 
Cetrario-Pinion hercynicae on highlands. Libbert 
( 1 933) has separated a Pinion medioeuropaeum� in 
Oberdorfer ( 1 957) narned Pinion and in 
Matuszkiewicz (op.cit.) Dicrano�Pinion, in which 
Leucobryo-Pinetum cladonietosum is correspondent 
both to a typical lowland race and a coastal race, ac
cording to W ojterski ( 1 964 b) Empetro nigri -
Pinetum cladonietosum. Passarge & Hofmann 
(op.cit.) has pointed out a western Cladonia impexa 
race, probably also in South Sweden, and an eastern 
Carex ericetorum race. Pukarek (op.cit.) has 
separated a Corynephorus canescens subass. from a 
typical one, also valid in South Sweden. A 
Corynephoro- Pinetum sylvestris reported in Olsson 
( 1 97 1) is changed into a Cladonio-Corynephoretum 
Corynephorus �anescens subass. The lichen-rich 
forests bel o ng to Vaccinio-Piceetalia (Braun
Blanquet et al. op.cit.), the regional order Vaccinio
Pinetalia sylvestris (Passarge 1 968) of Vaccinio
Piceetea (Braun-Blanquet et al. op.cit�). 

Vaccinio- Pinetum sylvestris Kobendza 1 930 em. 

Passarge 1 956 (Table XI I I ,  d istribution map 22)  

Classification: Hylocomium spiendens is a local 
characteristic taxon of Vaccinio- Pinetum sylvestris. 
Empetrum nigrum is a differential taxon of an 
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Empetrum nigrum subass. Quercus petraea and 
Picea abies belong to a Quercus petraea subass. In 
the first subassociation Calluna vulgaris, Parmelia 
physodes and Cladonia arbuscula et mitis form a 
Calluna vulgaris variant. Dicranum undulatum is a 
characteristic tax on of Vaccinio-Pinion. Pinus 
sylvestris, Vaccinium vitis-idaea, V. myrtillus 
Cladonia arbuscula et mitis (only the first one), C. 
impexa, C.  rangiferina, Ptilium crista-castrensis and 
Trientalis europaea are of high order and ranked 
with V accinio-Piceetalia and V accinio-Piceetea. 
Pleurozium schreberi, Carex arenaria, Hypnum 
cupressiforme coll., Brachythecium rutabulum, 
Dicranum scoparium and Scleropodium purum are 
prominent companion taxa. 
Structure: The vegetation consists of a dense to 
closed, triple-layered, plant community with various 
phanerophytes, besides the often dominating pine, 
also spruce and birch. The pines are chiefly high
growing, upright with small crowns and, in rnature 
stands, of the same height and age. In certain light 
stands the regeneration of juvenile pines is very good 
and the structure may be somewhat different with an 
irregular tree layer and with Calluna vulgaris as a 
subdominant and in some places also with Cladonia 
spp. (see Du Rietz, G.E. 1 92 1 ,  Arwidsson 1 938, 
Regel 1 944 Table IV, Hofmann 1 964) often with a 
well-developed moss layer (K0ie 1 938 Table VII, 
Regel op.cit. Table V, Jonsson 1 95 7, Fukarek 196 1  
Table 1 8). As a rule, the most important nano
chamaephytes in the moraine landscape are Vac
cinium vitis-idaea and V. myrtillus (Du Rietz. G.E. 
op.cit., Malmström 1 937  p. 388, Tamm, O. 1 937, 
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Fig. 1 3 . Vaccinio- Pinetum 
sylvestris Empetrum nigrum sub
ass. Furuboda 1 973.  Photo. H. 
Olsson. 

K0ie 1 938  Tables V-VI, Tamm, C .-0. 1 947, 
St0rmer 1 938, Passarge 1 956 b, Fukarek loc.cit.). 
The bottom layer is composed largely of pleurocar
pic mosses such as Hylocomium splendens, 
Pleurozium schreberi and Ptilium crista-castrensis. 
The acrocarpic mosses are represented by Dicranum 
scoparium, D. undulatum and further to the north 
also D. fuscescens. The last-mentioned one is 
together with the lichen Peltigera aphthosa of struc
tural importance in some boreal forests. In stands 
with spruces in majority the plant community has 
been more closed and according to Kielland-Lund 
{ 1967 p. 1 36) the lichens and the Dicrano-Pinion 
(syn. Vaccinio-Pinion) plants are depressed. The 
coastal Vaccinio- Pinetum sylvestris in South 
Sweden is in general poor in Vaccinium myrtillus, 
which is common on morainic soils. The Empetrum 
nigrum subass. is characterized by a rather low 
canopy of the pines and with a combination of Carex 
arenaria and Empetrum nigrum on the ground, also 
with interspaces in the vegetation (see Libbert 1 940, 
Wojterski 1964 b). Sometimes there is a mosaic 
betw�en dwarf shrubs, forming phases (see Fukarek 
loc.cit.). It is striking that Empetrum nigrum can 
grow weil both in rather shady places as under the 
branches and in light open stands. An extremely dry 
habitat at Haverdal has formed a specific vegetation 
with Empetrum nigrum earpets in a mosaic with 
patches of Cladonia spp. forming a transitional stage 
to Cladonio- Pinetum sylvestris (see Wojterski 
op.cit. Table 1 3). The Quercus petraea subass. has a 
resemblance to the inland moraine Vaccinjo
Finetum sylvestris with pines mixed with Picea abies, 



Betula pubescens and Quercus petraea. Vaccinio
Pinetum sylvestris on maritime sands is poor in 
plants, especially herbs. Also the trivial Trientalis 
europaea and Melampyrum pratense are uncom
mon. The boreal element Linnea borealis is very 
rare. 

Development: Vaccinio- Pinetum sylvestris occurs 
on poor sandy plains or moraines, on dry or moist 
ground. On rocks with a shallow soil the forest is , 
only fragmentary. On dry drained mires there is also 
a related vegetation; according to Almquist ( 1 929) a 
Vaccinio-Pinetum developed from a Ledo-Pinetum is 
nearly identical to a terrestrial forest O svald ( 1 923) 
has described coniferous communities both on 
moraines and peaty soils. Within the investigation 
area the pine forests on ·the dunes are for the most 
part of secondary origin occupying parts of 
Melampyro- Quercetum roboris, possibly original on 
certain sites at Furuboda and then bordering on 
Cladonio-Pinetum and Pyrolo-Pinetum (see Tiixen 
1 95 1  p. 164). In Salici-Empetretum Lophocolea 
heterophylla subass. the pine regeneration seems to 
be superior to the oak and a development to a 
Vaccinio- Pinetum sylvestris Empetrum nigrum sub
ass. may be maintained, near the sea for a Iong time. 
Landwards Melampyro-Quercetum seems to 
supersede Vaccinio-Pinetum in the subsere from 
Cladonio-Corynephoretum, via Calluna vulgaris soc. 
to a elimax forest in normal succession not in
terrupted by man. Vaccinio-Pinetum can al so be in 
contact with Deschampsia flexuosa - Pinus sylvestris 
comm. and on moister ground also with Myrico
Betuletum pubescentis. The succession on the dunes 
is somewhat different compared with the conditions 
in the moraine landscape, where planted spruce 
forests can disturb the development. 

Ecological remarks: The ecosystem is associated 
with a strong raw humus formation due to the con
tinuous supply of remnants from various ligneous 
plants, especially pine needles favoured by the 
precipitation. Also the local climate, highly variable, 
is important. The slowly decomposed, acid raw 
humus contributes to the leaching often facilitated by 
a good permeability. The effect of the ground w ater 
is trivial, although certain stands are bound to moist 
habitats. The soil type is a podsol, in the Empetrum 
nigrum subass. in some places also a podsol-ranker 
(see Wojterski op.cit. Fig. 8, Fukarek op.cit. Fig. 20), 
with a thick raw humus layer normally followed by a 
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sharp horizon with pale sand in SW Sweden very ob
vious (see Tamm, O. 1 93 7 Figs. 5-6). The eluvial 
zone lies on a distinct illuvial B-layer mottled with 
iron concretions giving a reddish colour down to 
a bo ut 50 cm, on the moraines (see Table XXII) and 
certain glacifluvial sands still deeper to l 00 cm (see 
Jonson op.cit. p. 420). The coastal pine forest in 
South Sweden seems to lack a pan in the B-layer, as 
can be seen in the soil profiles of a Pineto
Empetretum nigri presented by Piotrowska ( 1 960 
Figs. 25-26) and not uncommon in SW Swedish in
land (see Tamm, O. op.cit. p. 1 2). The organic 
matter in the raw humus, where roots are abundant 
can exceed 80 % in the inland, but is low on the 
coast varying from about 5 % in Empetrum nigrum 
subass. to about 25 % in Quercus petraea subass. In 
the subsoil, 50-60 cm, the differences in the humus 
content are not so pronounced, about O. 7 % along 
the coast, 1 -3 % on the moraines. The soil reaction 
from various Vaccinio-Pinetum in South Sweden 
seems to be similar, pH 4.0-4.5 at 0- 1 0  cm (in KCl 
2.8-3.8) and at 50-60 cm a mean value of 4.8 (4.3). 
The grain size is strongly variably from well-sorted 
aeolian sand (Quercus petraea subass.), or the oc
currence of fine shingle (Empetrum nigrum subass.) 
at Haverdal, to the stony moraines also with fine 
fractions in the inland. 

Distribution: The main area of Vaccinio- Pinetum 
sylvestris is boreal to sub-Continental, occupying the 
Scandinavian peninsula and the South and East 
Baltic parts up to Finland. The forests is only 
fragmentary in W estern and Southern Europe (W ar
ming 1 9 16- 1 9  p. 592, K0ie op.cit. pp. 1 7-2 1 ,  
St0rmer 1 938  Tables 1 9-20, Tansley 1 95 3, Ober
dorfer 1957, WesthotT 1 95 9  Table Il, Hohenester 
1 960, Kielland-Lund 1 967 p. 1 3 7, Zeidler & Straub 
1 967, WesthotT & Den Held 1 969). The boreal 
vicariant, V accinio-Pinetum boreal e, reaches south 
to the province of Småland in Sweden and eastward 
to the Baltic States (Hesselman 1 908, Cajander 
1 92 1 ,  Du Rietz, G.E. 192 1 ,  1 925 Table 2, Osvald 
op.cit., Sterner 1 926 p. 103, Almquist op.cit., 
Linkola 1 929, Regel 1 928, 1 944, Tamm, O. 1 937, 
Tamm, C .-0. 1 947, Jalas 1 950, Jonsson op.cit., 
Pettersson 1 958 ,  Kujala 1 96 1 ,  Sjörs 1 965 pp. 56-
57,  Kielland-Lund 1 967, 1 97 1 ,  Passarge & Passarge 
1 9 7 1 ). The Central European Vaccinio- Pinetum 
sylvestris is common in West Poland, DDR and 
southernmost Sweden (Preuss 1 9 1 1 - 1 2  pp. 99- 1 00, 
Juraszek 1 928 Table 3, Kobendza 1 930 Table 14, 
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Hueck 1 932, Libbert 1 933,  Braun-Blanquet et al. 
1 939, Malmström op.cit., Piotrowska 1 955 ,  
Passarge 1 956  b, 1 957,  Schubert 1 960, Scamoni 
1 96 1  Table I l , Matuszkiewicz 1 962, Hofmann 
1 964, Passarge & Hofmann 1 968, Klemm 1969-70, 
Krausch 1 970) and along the coast as Empetrum 
nigrum subass. (Malmström 1 939  pp. 225-230, 
Libbert op.cit., Månsson 1 960 p. 36 1 ,  Piotrowska 
1960, Wojterski 1 964 a, 1964 b, Pukarek op.cit.). In 
the East Baltic parts and on the istands of Öland and 
Gotland and probably in certain pine forests in East 
Scania there is a Peucedano-Finetum rich in her b s 
and graminids (Du Rietz, G.E. 1 925 d, Sterner 
loc.cit., Juraszek 1 927 Table 3, Kobendza 1 930 Ta
ble 10, Steffen 1 93 1  pp. 79-89, Regel 1 944, 
Matuszkiewicz 1 962, Pettersson 19 58, Kielland
Lund 1 96 7). On less poor ha bitats a Pyrolo
Pinetum sylvestris, according to Passarge & Hof
mann (op.cit. p. 2 1 1) rather identical to the previous 
association, with scattered distribution (Preuss 
loc.cit., Warming 1 9 14 p. 286, Libbert op.cit. p. 65, 
tv.feusel 195 1 p. 229, Pukarek op.cit. Table 1 9, Ku
jala op.cit., Passarge & Hofmann loc.cit.), only at 
Ängelholm and Furuboda (see Ti.ixen 1 95 1 p. 1 64) 
within the investigation area, in which Vaccinio
Pinetum sylvestris Empetrum nigrum subass. has 
been registered from Haverdal to Ängelholm, at 
Sandhammaren and Furuboda, Quercus petraea 
subass. only at Haverdal. 

Sociological relationships: Vaccinio- Pinetum 
sylvestris has been divided into an inland Myrtillo
Vaccinio-Pinetum (Juraszek op.cit., Kobendza 
op.cit., Passarge 1956 b) and into a coastal Empetro
Vaccinio-Pinetum (Libbert 1 940, Piotrowska op.cit., 
Wojterski 1 964 b). Passarge & Hofmann (loc.cit.) 
have pointed out a regional association with Picea 
abies, Ptilium crista-castrensis and Hylocomium 
splendens. In the division made by Matuszkiewicz 
(op.cit.) Leucobryo-Pinetum, also with a coastal 
race, Peucedano-Pinetum and Empetro-Pinetum fen
noscandium are vicariant associations. There is no 
reason to distinguish a separate coastal Empetro 
nigri -pinetum, with four subassociations according 
to Wojterski ( 1 964 b), similar to the present 
Empetrum nigrum subass. , also agreeing in some 
respects with a Pinetum myrtilletosum (Hueck 
op.cit.) and Myrtillo-Pinoquercetum empetrosum 
(Fukarek op.cit.). Meusel (op.cit.) has proposed a 
Pyrolo-Pinetum, split in to a Empetro-Pyrolo
Pinetum and a Peucedano-Pyrolo-Pinetum (syn. 
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Peucedano-Pinetum) according to Passarge & Hof
mann (loc.cit.). Both Vaccinio-Pinetum and Pyrolo
Pinetum betong to a Vaccinio-Pinion together with 
Cladonio-Pinion embracing Dicrano-Pinion (Libbert 
1 932-33,  Matuskiewicz op.cit.). Vaccinio-Pinion has 
been separated into the boreal Empetro- Pinion 
sylvestris containing Vaccinio-Pinetum boreale (Ca
jander op.cit., Kielland-Lund 1 96 7, 1 9  7 1  ), the 
Nemoral Vaccinio-Pinion sylvestris and the southern 
montane Vaccinio-Pinion hercynicae (see Passarge 
& Hofmann op.cit.). In the division made by Braun
Blanquet et al. (op.cit.) Vaccinio-Piceion is separated 
into several suballiances, e.g., Piceion septentrionale 
including Pineto- Vaccinietum myrtilli, within the 
Eurosibiric region of Vaccinio-Piceetalia and 
Vaccinio-Piceetea (syn. Betuleto-Pinetea Knapp 
1 942) on mesophilic places different from a 
Uliginosi-Pinetea on wet habitats and the termophilic 
Continental Erico-Pinetea. 

Deschampsia flexuosa - Pinus sylvestris community 

Steffen 1 93 1  (Table XI I I ,  d istribution map 23)  

Classification.' Deschampsia flexuosa is  a local 
differential taxon of a Deschampsia flexuosa - Pinus 
sylvestris community. Two variants have been dis
tinguished. Lophocolea bidentata betongs to the first 
one. Melampyrum pratense, Polypodium vulgare 
and Luzula campestris are among the seeond one. 
Dicranum undulatum is a characteristic taxon of 
Vaccinio-Piceion. Pinus sylvestris, Vaccinium vitis� 
idaea, V. myrtillus and Trientalis europaea are of 
high order and rank ed with V accinio-Piceetalia and 
Vaccinio-Piceetea. Pleurozium schreberi is a domi
nant companion taxon. Carex arenaria, 
Brachythecium rutabulum and Scleropodium purum 
are also among the companion taxa. 
Structure: The vegetation consists of an open to 
dense, triple-layered plant community, poor in 
species. The physiognomy is determined by 
Deschampsia flexuosa, in doser stands reduced in 
number and with a more prominent bryophyte layer. 
Pleurozium schreberi and Dicranum undulatum are 
most abundant. Carex arenaria occurs scattered, 
also in similar forests in the Vomb plain, in some 
places together with Trientalis europaea and Melam
pyrum pratense. Structural agreements with the 
Deschampsia flexuosa -stadium (Fukarek 1 96 1  Ta
ble 20) and with the Deschampsia flexuosa soc. 
(K0ie 1 938 Table 9) are found, but often without 
Lonicera periclymenum and with less Scleropodium 



purum. Also a pine afforestation reported by Paul 
( 1 95 3  Table 34) is related, where a mixture of 
Pleurozium schreberi, Scleropodium purum and 
Hylocomium spiendens ma y be seen. Of interest is a 
Linnaea borealis ph ase (Steffen 19  3 I p. 90), spar se 
at Sandhammaren. 

Development: Deschampsia flexuosa Pinus 
sylvestris comm. is a transitional .stage between 
natural pine forests (see Steffen loc.cit.) and af
forestations (see Keie loc.cit.), in this work not 
regarded a typical Pseudopinetum (see Hofmann 
1969), according to Pukarek ( op.cit. p. I 34) without 
rank, and only a 'Stadium' in a development from 
Pyrolo-Pin et u m to a elimax forest. Sometimes this 
pine plant community has been planted on dwarf 
shrub heaths and is often in contact with Calluna 
vulgaris soc. or Agrostio-Callunetum and in some 
places in a mosaic with various forests as Cladonio
Pinetum, Vaccinio-Pinetum, Melampyro-Quercetum 
and Agrostio-Quercetum as weil as with different 
Pseudopinetum. 

Ecological remarks: The ecosystem is characterized 
by a thick raw humus on a sandy soil with a very 
acid reaction, more acid than other coniferous 
forests according to Steffen (loc.cit.). The soil type is 
a podsol. The A-layer, sand with a humus mixture, is 
below 25 cm. The B-horizon is mottled and brow
nish. At Sandhammaren there are also seeond A
and B-layers. The C-zone starts at 100- 1 20 cm, 
where the colour of the mineral soil is yellowish. The 
humus content in the surface soil is high, at 0-5 cm 
at Sandhammaren about 55 % in the subsoil low, at 
Furuboda about 0.3 %. The average pH is 4.0 (in 
KCl 2.9) at 0-5 cm, very closely corresponding to 
the figures given by Keie (loc.cit.) and Steffen 
(loc.cit.). In the subsoil the pH is lower at Sandham
maren than at Furuboda, in C-layer 4.9 (4.2) and 5 .5  
(4.5) respectively. The grain size is a well-sorted san
dy fraction. 

Distribution: A vegetation corresponding to the 
Deschampsia flexuosa - Pinus sylvestris comm. has 
been described from several places in the South 
Baltic area (Regel 1928, Steffen loc.cit., Libbert 
1940 p. 69, Meusel 1 95 l ,  Paul loc.cit., Pukarek 
op.cit.). Strongly anthropogenous forests, related to 
Pseudopinetum sylvestris, are registered by Keie 
(loc.cit.), Meisel-Jahn ( 1 955 p. 55), Scamoni ( 1 96 1), 
Passarge ( I  962), Hofmann ( I  964, 1 969), Klemm 
( 1 969-70) and Ljungberg & Persson, Y. ( 1 97 3). 
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Within the investigation area this type of  forest has 
been found at Sandhammaren, Furuboda and in 
some places in the V om b plain. 

Sociological relationships: The Deschampsia flex
uosa - Pinus sylvestris comm. seems to be more af
filiated with Vaccinio-Pinion, al so shown by the 
researehes by Steffen (loc.cit.), than to Deschampsio 
flexuosae -Pseudopinetum with four 'Elemen
targesellschaften' in a system of afforestated pine 
forests proposed by Hofmann (I 969). 

Oak vegetation 

Agrostis tenuis - Populus tremula community 

comm.nov. (Table XIV, distribution map 24) 

Classiflcation: Populus tremula, as a tall shrub, is a 
characteristic dominant of the Agrostis tenuis -
Populus tremula comm. Lophocolea bidentata, 
Agrostis tenuis and Rubus idaeus are differential 
taxa towards an Oxalis acetosella - Quercus petraea 
comm. and Melampyro- Quercetum roboris. 
Maianthemum bifolium, Populus tremula juv., Sor
bus aucuparia juv., Melampyrum pratense and 
Quercus robur juv. are of high order and ranked with 
Melampyro-Quercion, Melampyro-Quercetalia and 
Deschampsio- Quercetea robori -petraeae. 
Deschampsia flexuosa, Brachythecium rutabulum 
and Lysimachia vulgaris are the most prominent 
companion taxa. 

Structure: The vegetation consists of a dense to very 
closed double or weakly triple-layered tall shrub 
community. Populus tremula is often the prevalent 
phanerophyte. In some places at Furuboda Salix 
caprea ma y be a subdominant in the tall shrub layer, 
normally 2-4 m high, also with scattered Rhamnus 
frangula. V arious intermediate-growing shrubs are 
present such as Myrica gale, Rubus idaeus and Rosa 
spp. Deschampsia flexuosa is mainly predominant in 
the field layer, in very closed stands superserled by 
Maianthemum bifolium, also seen in the aspen forest 
from the island of Gotska Sandön (Arwidsson 1 938). 

In open light stands Deschampsia flexuosa may be 
replaced by Agrostis tenuis. Lophocolea bidentata is 
striking in the poorly developed bottom la y er. 

Development: The acidophilic deciduous Agrostis 
tenuis - Populus tremula comm. grows on poor san
dy soils, possibly also on moraines and rocks. In the 
maritime districts the aspen canopies are formed by 
the winds (see Warming 1909 Figs. 84-85), 
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streamlined on the backdunes, often in contact with 
Elymo-Ammophiletum, Violo-Corynephoretum and 
Salici-Empetretum and different wet-growing vegeta
tion. In the inland aspen shrubs may be seen in the 
margin of oak and birch forests (cf. Passarge & Hof
mann 1 968 p. 2�4) forming an instable zone. 

Ecological remarks: The ecosystem is located in 
oligotrophic habitats on undeveloped acid soils, 
podsol-ranker or podsol, with only a thin humus 
layer in the surface. 

Distribution: Very little is known about the range of 
an Agrostis tenuis - Populus tremula comm. along 
the coasts (see Warming 1 909) and in the inland 
(Warming 1 9 16- 1 9  p. 80, Passarge & Hofmann 
loc.cit.). The plant community has been found on the 
west coast from Haverdal to Ängelholm as weil as at 
Furuboda on the Baltic coast. 
Sociological relationships: Tiixen ( 1 95 1)  has dis
tinguished a Querceto- Populetum tremulae (syn. 
Melampyro- Quercetum roboris) from South scan
dinavia including the Agrostis tenuis - Populus 
tremula comm. Also Gram et al. ( 1 944) and 
Ivarsson ( 1 962) have placed the aspen shrubs under 
various oak forests belonging to Melampyro
Quercion, Melampyro-Quercetalia and Melampyro
Quercetea robori -petraeae. In the system made by 
Doing ( 1 962) and Passarge & Hofmann (loc.cit.) the 
plant community, in Olsson ( 1 97 1) called Agrostio
Populetum tremulae, belonging to an Agrostio
Populion tremulae (Passarge & Hofmann loc.cit.), 
could belong to a Betulo-Franguletea (syn. 
Franguletea). 

Oxalis acetosella - Ouercus petraea com munity 
comm.nov. (Table XIV, distribution map 25)  

Classification: Quercus petraea and Sorbus 
aucuparia are characteristic taxa of an Oxalis 
acetosella Quercus petraea comm. Oxalis 
acetosella, Anemone nemorosa, Pragaria vesca, Poa 
nemoralis and Brachythecium velutinum are 
differential taxa towards Melampyro- Quercetum 
roboris and the Agrostis tenuis - Populus tremula 
comm. Melampyrum pratense, Convallaria majalis, 
Sorbus aucuparia juv., Populus tremula juv., 
Maianthemum bifolium and Solidago virgaurea are 
of high order and rank ed with Melampyro-Quercion, 
Melampyro-Quercetalia and Deschampsio
Quercetea robori -petraeae. Lysimachia vulgaris is 
one of the few companion taxa. 
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Structure: The vegetation consists of a dense to 
closed, double or weakly triple-layered plant com
munity. The tree layer can be divided into two : a 1 5 -
20 m high Quercus petraea coating, as  weil as  a 
lower Sorbus aucuparia of l O m in height. The stems 
are very upright. The oak trunks are thick, rather 
scattered as the result of the clearance. V arious tall 
shrubs are missing hut may be adjacent. In the field 
layer Oxalis acetosella and Convallaria majalis are 
predominant, in the spring aspect mainly Anemone 
nemorosa, resembling a Quercus robur comm. on 
loamy ground reported by Andersson, F. ( 1 970 Ta
ble 5). The ground layer is reduced or lacking. Com
pared with other coastal oak communities the herbs 
are in the majority and Deschampsia flexuosa less 
common. The appearance of Lysimachia vulgaris 
and Pragaria vesca points to certain affinities to oak 
forests on moist ground on the moraines. 

Development: An Oxalis acetosella - Quercus 
petraea comm. is at Haverdal situated behind the an
cient inner dunes near the arable land. On the dune 
rid ge the vegetation is poorer, like a Melampyro
Quercetum roboris though the dominating tree is 
Quercus petraea, and with the presence of Tilia cor
data and Juniperus communis rather related to a 
Quercus petraea - Deschampsia flexuosa comm. 
from the province of Blekinge (Berglund 1 963 Table 
1). 

Ecological remarks: The ecosystem with many 
mesophytes is associated with a moderately acid soil 
forming a podsoloid with a raw humus up to 5 cm 
and the A-horizon, sand mixed with humus, ex
ceeding 20 cm diffusely transformed into the B-C
layers, yellowish brown in colour. At 0-5 cm the 
humus content is 1 2 %, at 50-60 cm only 0.6 %. 
Corresponding pH values are 4. 7 (in KCl 3 .8) and 
5 . 1  (4. 1) respectively. The grain size >0.2 mm is 
86 %. 

Distribution: Very little is known about the range of 
an Oxalis acetosella - Quercus petraea comm. Plant 
communities physiognomically determined by Quer
cus petraea are reported from various places in 
Europe (Braun-Blanquet & Tiixen 1 952, Tansley 
1 953 ,  Oberdorfer 1 957, Passarge 1 957, Jones 1 959, 
Neuhäusr & Neuhäuslova-Novotna 1 967, Passarge 
& Hofmann 1 968), in South Sweden (Weimarck 
1 94 7 c, Berglund loc.cit.). 

Sociological relationships: An Oxalis acetosella -
Quercus petraea comm. is related to Melampyro-



Quercetum roboris belonging to Melampyro
Quercion, also comparable to richer deciduous 
forests. In this investigation the present community 
is placed into Melampyro-Quercetalia, though there 
are small points of contact also with Molinio
Quercetalia (Passarge & Hofmann op.cit.), of 
Deschampsio- Quercetea robori -petraeae. 

Melampyro- Ouercetum roboris R.Tx. ( 1 930) 1 93 7  

e m .  Passarge & H ofmann 1 9 68 (sub nom. Querceto 

roboris - Betu latum typicum R.Tx. 1 930) Calama

grostis epigeios vicariant Doing 1 962 (Table XIV, dis

tribution map 26)  

Classification: Calamagrostis epigeios is a differen
tial taxon of a coastal vicariant of Melampyro
Quercetum roboris (inland vicariant with V accinium 
vitis-idaea). Three subassociations have been dis
tinguished : a typical on e without differential taxa, a 
seeond one with Corylus avellana and Rhamnus 
frangula and a third one with Corynephorus 
canescens, Cladonia chlorophaea coli., Cornicularia 
aculeata and Polytrichum piliferum. The typical sub
association is split in to five variants:  Betula 
verrucosa of the first one, Luzula campestris and 
Anthoxanthum odoratum of the seeond one, Vac
cinium myrtillus of the third, Pteridium aquilinum of 
the fourth, Peucedanum oreoselinum and Vicia 
cassubica of the .fifth. Melampyrum pratense, Con
vallaria majalis, Quercus robur, Sorbus aucuparia 
juv., Populus tremula juv., Maianthemum bifolium, 
Solidago virgaurea, Betula verrucosa, Pteridium 
aquilinum, Lonicera periclymenum, Lathyrus mon
tanus and · R u bus saxatHis are of high order and 
ranked with Melampyro-Quercion, Melampyro
Quercetalia and Deschampsio- Quercetea robori -
petraeae. Deschampsia flexuosa, Brachythecium 
rutabulum and Poa pratensis are among the compa
nion taxa, as weil as Carex arenaria and Campanula 
rotundifolia from Koelerio-Corynephoretea. 

Structure: The vegetation consists of a dense to 
closed normally triple-layered plant community with 
various xerophytes and mesophytes. The tree layer is 
dominated by Quercus robur and often with Betula 
verrucosa as a participant or in the coastal districts 
also Populus tremula (see Tiixen 1 95 1  pp. 1 5 7- 1 59). 
Quercus petraea may be mixed (see Ivarsson 1 962, 
Berglund 1 963). The inland heath oak forests are 
often marked with the presence of Vaccinium vitis
idaea and V. myrtillus (see Malmström 1 937, 
Linnermark 1 960) and the presence of 
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Fig. 14.  Melampyro- Quercetum roboris Calamagrostis 
epigeios vicariant typical subass. An oak stand in winter. 
The ground is covered with leaf litter. During the vegeta
tion period Deschampsia flexuosa and Convallaria majalis 
are predominant. Sandhammaren 1 973. Photo B. W allen. 

Calamagrostis epigeios is striking in the forest on 
maritime sands at Sandhammaren and the southern
most part of the island of Öland. Nearest the sea 
Betula verrucosa woods can be seen, 2-4 m high, 
with a field layer dominated by Melampyrum 
pratense, Calamagrostis epigeios, Deschampsia flex
uosa and Carex arenaria, but very reduced in Con
vallaria majalis. Brachythecium rutabulum is an im
portant bryophyte. In the Luzula campestris var. 
(see Olsen 1 938  Table 8), with 5- 10  m high oaks, the 
vegetation is monotonous, in the field layer 
physiognomically determined by Convallaria majalis 
and Deschampsia flexuosa. On north sides of the 
dune ridges V accinium myrtillus is in some places 
predominant and together with Maianthemum 
bifolium chi1racterizes a very acidophilic vegetation 
poor in plants (see Böcher 1 942 Table l :  1 8- 1 9). In 
certain stands Pteridium aquilinum covers the 
ground above the normal field layer dominated by 
Convallaria majalis and Deschampsia flexuosa. The 
phanerophyte layer is composed of upright, 1 0-20 m 
high, scattered trees of oaks and aspens in rather 
light stands. The trees are more than 80 years old. 
Pteridium aquilinum, an aestival species of the upper 
field layer (Tansley 1 953 p. 286) is very common in 
poor oak woods on sandy soils (see Warming 1 9 16-
1 9  pp. 5 2 1 -530, Olsen op.cit., Böcher loc.cit., Gram 
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et al. 1 944) illustratively shown in the Periclymeno
Quercetum pteridetosum, also with pines 
(Piotrowska 1 960). In the variant with the Continen
tal termophytes Peucedanum oreoselinum and Vicia 
cassubica the frequences of Melampyrum pratense 
and Calamagrostis epigeios have decreased. The 
oaks are lower, scattered and with broader crowns. 

In stands with Corylus avellana the stratification 
is another. Bel o w the tree la y er with high thick oaks 
well-developed tall shrubs, mainly Corylus avellana 
and Rhamnus frangula, about 3 m high, are 
clustered. The sub-Atlantie element Lonicera 
periclymenum is creeping on the ground as weil as 
climbing on the trees. In the coastal oakwoods on 
Jutland the combination of Corylus avellana and 
Lonicera periclymenum is very common (see Gram 
et al. op.cit.). The plants in the field layer are com
mon to the typical subassociation without the oc
currence of Anemone nemorosa. In certain stands 
the ground is naked or sparsely covered with 
Maianthemum bifolium. In the third subassociation, 
v�ry different from the previous, the oaks are creep
ing or shrubby and scattered termophytes from 
Koelerio-Corynephoretea are present. A related oak 
vegetation can be seen in Warming ( 1 909 pp. 1 39-
146). 

Development: Melampyro- Quercetum roboris is an 
acidophilic forest in the siliceous districts on shallow 
soils, chiefly on the moraines but also on different 
sands. According to Tiixen ( 195 1 p. 1 58) the same 
Quercetum- Populetum tremulae is regarded a 
paraclimax, replaced by Querceto-Ulmetum on 
loamy soils. The area of Melampyro- Quercetum 
roboris is anthropogenously influenced, somewhere 
degenerated to a dwarf-shrub heath often planted 
with Pinus sylvestris. In some places, the forests, in a 
mosaic with meadows (see Berglund op.cit. pp. 40-
4 1), may be utilized for grazing ; on other places 
isolated among coniferous forests and mires. In the 
vegetational succession on maritime dunes, the final 
stage is a natural potential forest (Tiixen 1 967 b p. 
1 7  4 ), in NW Europe mainly composed of Quercus 
robur and in the East Baltic and Bothnian Bay dis
tricts of Pinus sylvestris. The coastal Melampyro
Quercetum roboris Calamagrostis epigeios vicariant 
is preceded by Salici-Empetretum, in the Atlantic 
region also of a Hippophaeto- Salicetum arenariae 
(see Klement 1 953  Table 8). In the closing of the 
vegetation Melampyro- Quercetum roboris is the 

Acta phytogeogr. suec. 60 

final stage in a development from Cladonio
Corynephoretum via Calluna vulgaris soc. Pine 
forests and birch-fen forests may be in contact as 
well as Agrostio- Quercetum roboris. 

Ecological remarks: The ecosystem is normally con
flned to poor, acid, dry habitats without or with very 
little influence from the ground water. The 
dominating soil type is podsol, although more rarely 
the ecosystem may be associated with a podsoloid 
and an oligotrophic brown earth (see Linnermark 
op.cit.). On the moraines in SW Sweden the podsol is 
very pronounced with an obvious E-horizon between 
the A- and B-layers and a thick raw humus layer, 
which in the Melampyro- Quercetum roboris 
Calamagrostis epigeios vicariant is more diffusely 
transformed into a sandy humus layer of varying 
depth. The B-horizon is a brownish mottled sand. At 
Sandhammaren the uneffected bed lies below the se
cond A- and B-layers, in the Luzula campestris var. 
about 1 60 cm deep. There is a pan at about 50 cm in 
the Pteridium aquilinum var. In Corynephorus 
canescens subass. the soil type is a podsol-ranker. 
The humus content in the surface soil can exceed 
30 %, in the inland vicariant often 80 %, in the 
Corynephorus canescens subass. only 0.5 %, at 50-
60 cm about l %. The mean value of pH in the ra w 
humus layer of the typical subass. is 4. 1 (in KCl 3 . 1) 
and 4.6 (3.8) at 50-60 cm agreeing with correspond
ing figures from the moraines with Seanian Quercus 
petraea forests (see Weimarck 1 947 c). In Corylus 
avellana subass. the soil reaction seems to be the 
same while the pH is higher in Corynephorus 
canescens subass. The grain size is strongly variable, 
in Vaccinium myrtillus var. the fraction 0.6-0.2 mm 
is totally dominating. 

Distribution: Melampyro- Quercetum roboris occurs 
in the Eurosibiric flora region in Western and Cen
tral Parts of Europe up to South Sweden, along the 
Swedish west coast and southernmost Norway and 
is important in Denmark. The western forests is 
characterized by the presence of Lonicera 
periclymenum (Warming 1 9 1 9, 1 9 1 6- 1 9, 
Christiansen 1 925, Meijer Drees 1 936, Tiixen & 
Diemont 1 936, Tiixen 1 937, 1 95 1 ,  1 967 a Table 7, 
Vlieger 1 9  3 7, Olsen op.cit., Sissingh 1 94 1 ,  Böcher 
op.cit., Gram et al. op.cit. , Tansley op.cit., Passarge 
1 956  b, 1 962 a, Jones 1 959, Boerbom 1 960, Doing 
1 962, Ivarsson op.cit., Hallberg & Ivarsson 1 965, 
Feilberg 1 968, Bakker 1 969, WesthotT & Den Held 



1 969), according to Passarge & Hofmann ( 1 968 p. 
1 7 1) a sub-Atlantie 'Periclymenum-Regionale', 
which probably also could be found along the South 
Baltic coast hut mixed with pine (Piotrowska 1 955,  
1 960, Fukarek 1 96 1  ). In the Baltic and Continental 
Europe the oak forests sometimes contain pine 
(Arwidsson 1 938, Oberdorfer 1 957,  Passarge 1 957  
Table IX, Linnermark op.cit., Schubert 1 960 Table 
4, Ottoson 1 965, Neuhäusl & Neuhäuslova-Novotna 
1 967, Sjörs 1 967 p. 1 22, Passarge & Hofmann 
1 968, Runge 1 973). The Quercus petraea forests, 
Melampyro- Quercetum petraea (see Tiixen 1937, 
Passarge & Hofmann op.cit.), occur in the sub
Atlantic-sub-Continental area of Europe and often 
together with beeches and pines besides Quercus 
robur (Tiixen 1 937, Passarge 1957, Scamoni 1 96 1 ,  
Muller & Stoll 1 968, Passarge & Passarge op.cit., 
Zeidler & Straub 1 967). They occur in Sweden too 
(Malmström op.cit., Weimarck 1 947 c, Berglund 
1 963, Andersson, E. & Nilsson, J.A. 1 970). Within 
the investigation area Melampyro- Quercetum 
roboris C alamagrostis epigeios viearian t is found 
only at Sandhammaren. In the innermost part of the 
sands at Ängelholm there is an inland vicariant. 

Sociological relationships: Doing ( 1 962 p. 67) has 
proposed a Querco-Betuletum (syn. Melampyro
Quercetum roboris) Calamagrostis eptgeiOs 
vicariant. A Convallario-Quercetum dunense (Boer
bom 1960, Doing 1 962, WesthotT & Den Held 
op.cit.) must not be confused with it, although cer
tain similarities with a Betula verrucosa var. of 
Melampyro- Quercetum roboris are found. Bakker 
( 1 969) has separated a Maianthemo-Quercetum, in
cluding the Convallaria-rich stands, from Querceto
Betuletum, which Tiixen ( 1 937) divided into a Quer
cus robur subass. group and a Quercus sessiliflora 
subass. group, both with a typical and a Molinia 
coerulea subass. In the system of Passarge & Hof
mann (op.cit.) these units have been changed to 
Melampyro- Quercetum roboris, Melampyro
Quercetum petraeae, Molinio- Quercetum roboris 
and Molinio- Quercetum petraeae respectively. The 
original Quercion robori -petraeae has in Doing 
( 1 962, 1 963) been separated into Violo-Quercion 
and V accinio-Quercion belonging to one order 
Quercetalia robori -petraeae (Tiixen 1 937, 1 95 5), in 
Passarge & Hofmann (op.cit.) both the alliance and 
the order have been split. The orders are Dicrano
Quercetalia, Molinio-Quercetalia and Melampyro-
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Quercetalia, the last one with Melampyro-Quercion 
anä Agrostio-Quercion. All acidophilic oak forests 
are included in Deschampsio- Quercetea robori -
petraeae (see Braun-Blanquet & Tiixen 1 943 in 
Passarge & Hofmann op.cit) well separated from 
Vaccinio-Piceetea in structure and physiognomy, 
combined by Knapp ( 1942) to Betuleto-Pinetea, 
although in East Europe mixed forests also occur. 

Agrostio- Ouercetum roboris ( Passarge 1 953)  

Passa rge & Hofmann 1 968 (Table XV, distribution 

map 2 7 )  

Classification: A group of  differential taxa such as 
Agrostis tenuis, Veronica chamaedrys, Galium 
verum, Achillea millefolium, Anthriscus sylvestris, 
Dactylis glomerata, Hypericum perforatum, Viola 
riviniana and Galeopsis tetrahit characterizes 
Agrostio- Quercetum roboris. Geranium 
sanguineum, Linaria vulgaris and Corylus av�llana 
belong to a Geranium sanguineum variant, Festuca 
rubra, Anthoxanthum odoratum and Luzula 
campestris to a Festuca rubra variant and Poa 
pratensis, Rhamnus frangula and Betula verrucosa 
to a Poa pratensis variant. Quercus robur, Melam
pyrum pratense, Lonicera periclymenum, Solidago 
virgaurea, Hieracium umbellatum, Populus tremula 
ju v. and Sorbus au cuparia are of high order and 
ranked with Agrostio-Querdon, Melampyro
Quercetalia and Deschampsio- Quercetea robori -
petraeae. Deschampsia flexuosa as well as Carex 
arenaria and Campanula rotundifolia from Koelerio
Corynephoretea are among the companion taxa. 

Structure: The vegetation consists of an open to 
dense, double or weakly triple-layered plant earn
munity dominated by Quercus rob ur, in som e place s 
also together with other phanerophytes such as 
Betula verrucosa and Fagus sylvatica, but almost 
without Populus tremula contrary to Melampyro
Quercetum roboris. Herbs and graminids are 
predominant in the field layer as a rule without nano
chamaephytes. The number of mesophytes (see 
Iversen 1 936 Table 33) is much higher compared 
with Melampyro- Quercetum roboris richer in 
xerophytes. The ground layer is poorly developed 
with scattered bryophytes. The combination of 
Agrostis tenuis and Deschampsia fleuxosa is typical, 
in several stands more common than Agrostis tenuis 
and Festuca ovina. At Björka an oak-beech 
woodland contains Rubus idaeus and several mosses 
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cover the ground. At Sandhammaren the Geranium 
sanguineum variant represents a margin vegetatiön 
near a termophilic deciduous forest on the slope of 
the esker Kåsebergaåsen. 

Development: Agrostio- Quercetum roboris occurs 
normally on glacifluvial sandy soils, often in the ara
ble field landscape. Somewhere the forest is 
degenerated to Teesdalio-Corynephoretum or 
Agrostio-Callunetum. In normal succession on cer
tain places Agrostio- Quercetum roboris seems to be 
replaced by a Querceto-Ulmetum (see Tiixen 1 95 1). 
The oak-hazel-wood is of another origin and 
different in floristic structure (see Sjörs 1 967). Cer
tain afforestated pine forests as weil as Melampyro
Quercetum roboris may be in contact with Agrostio
Quercetum roboris. 

Ecological remarks: The ecosystem is located in dry, 
rather mesophilic habitats _ forming a weakly 
developed podsol or a podsoloid, probably also an 
intermediate brown earth (see Linnermark 1 960 pp. 
102- 103). In stands with much Deschampsia flex
uosa a thin raw humus is present, in Agrostis tenuis 
stands only sand with a humus mixture diffusely 
followed by a B-horizon lying on a bed of yellowish 
sand at 25 cm. In the first type of stands the A-layer 
is mottled. The humus content in the . surface soil is 
about 5 %, much lower compared with Melampyro
Quercetum roboris, at 50-60 cm about l %. The pH 
average is somewhat higher, in the surface 4. 7 (in 
KCl 3.8) ånd in the subsoil 4.9 (4.2), compared with 
Melampyro- Quercetum roboris although the soil 
reaction in the Deschampsia stands is related. From 
one stand at Hemmestorp 85 % of the grain size is 
>0.2 mm. 
Distribution: Agrostio- Quercetum roboris occurs 
mainly in the Central European lowland (Iversen 
loc.cit., Steffen 1 936, p. 2 1 7, Olsen 1 938,  Gram et 
al. 1 944, Passarge 1 957, 1 962 a, Doing 1 962, 1 963,  
Feilberg 1 968, Passarge & Hofmann 1968, Bakker 
1 969 Table 2), with a western outpost on the British 
Isles (Tansley 1 953 p. 287) and a northern outpost in 
Sweden (Linnermark 1 960 p. 102, Ivarsson 1 962, 
Berglund 1963 Table l, Sjögren 1 964 p. 1 6). 
Agrostio- Quercetum roboris has been found on 
several places in the Vomb plain and also at 
Sandhammaren. 

Sociological relationships: In Sweden Agrostio
Quercetum roboris has agreements with a somewhat 
richer oak forest with Melica uniflora, Stellaria 
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holostea and often with Tilia cordata (see Berglund 
loc.cit., Sjögren loc.cit.). On the Contirrent it belongs 
to a Fago-Quercetum (see Tiixen 1 955,  WesthotT & 
Den Held 1 969). According to Passarge & Hofmann 
(op.cit.) Agrostio-Quercion, belonging to 
Melampyro-Quercetalia, is split into two regional 
alliances Agrostio- Quercion roboris and Agrostio
Quercion petraeae both embracing a Violo-Quercion 
(Doing 1 962, 1 963, Bakker 1 969). 

Alder carr and alder meadow vegetation 

lrido- Alnetum glutinosae Doing 1 962 (sub nom. 

Carici elongatae-Ai netum W. Koch 1 92 6  em. R .Tx. et 

Bodeux 1 9 55)  (Table XVI ,  distribution map 28)  

Classification: Solanum dulcamara and Carex 
elongata are characteristic taxa of Irido- Alnetum_ 
glutinosae and Irido- Alnion glutinosae. Iris 
pseudacorus, Peucedanum palustre and Lycopus 
europaeus are differential taxa towards Filipendulo
Alnetum glutinosae. Sphagnum recurvum and 
Potentilla palustris belong to a Potentilla palustris 
subass. Mnium punctatum, Cardamine amara, 
C altha palustris, Myosotis caespitosa and Pellia 
epiphylla are associated with a Mnium purretatum 
subass. Alnus glutinosa, Calamagrostis canescens, 
Sphagnum squarrosum and Stellaria longifolia are of 
high order and ranked with Irido- Alnetalia 
glutinosae and Carici- Alnetea glutinosae. Many 
companion taxa are present from Molinio-

Fig. 1 5 .  Irido- Aloetum glutinosae Mnium punctatum sub
ass. Ängelholm 1 973. Photo B. W allen. 



Arrhenatheretea such as Lysimachia vulgaris, from 
Phragmitetea such as Galium palustre, Carex acuta 
and N aumburgia thyrsiflora and from Par
vocaricetea such as Calliergon cordifolium. Further
more, Betula pubescens and the bryophytes 
Calliergonella cuspidata, Mnium hornum and 
Chiloscyphus pallescens are important companion 
taxa. Also many occasional plants are registered. 

Structure: The vegetation consists of a dense to 
closed, irregularly stratified, normally triple or in cer
tain cases quadruple-layered, hygrophilic plant com
munity. The predominant la y er in the alder carr is 
the phanerophyte cover rich in Alnus glutinosa and 
with reduced Betula pubescens. The alder reaches its 
optimal occurrence in Irido- Aln et um glutinosae 
although common in various ash forests. The field 
layer is physiognomically determined by the 
presence of robust Iris pseudacorus and various spp. 
from Magnocaricion (see Steffen 19  3 1  p. 1 26, 
Böcher 1 942 p. 1 5 , Matuszkiewicz et al. 1 958  p. 28) 
giving the community a hygrophilic character. 
Species from adjacent contact vegetation, normally 
meadows, include a group of mesophytes, reduced in 
vitality. In · eutrophic ha bitats the degree of cover for 
the herbs may be higher than for the graminids (see 
Hueck 1 9  34, Passarge 19 5 7  Table II, Konczak 
1 968, Horst et al. 1 968) compared with poorer 
stands (see Almquist 1 929 Table 67, Christiansen 
1938 Abb;, 9 1 , Sjörs 1 967 Fig. 87) often with grassy 
tussocks. •; Between the field and tree layers 
sometimes: a fragmentary tall shrub layer may be 
seen. In the ground layer the bryophytes prefer 
somewhat drier patches, often the tussocks. The in
terspaces �re naked or in the Potentilla palustris sub
ass. covered with Sphagnum spp. A microsere of 
bryocommunities is found on the alder hummocks 
with a quite different vegetation compared with the 
interspaces, thus forming a vegetation complex. On 
the wettest ground aquatic plants such as Utricularia 
vulgaris and Hottonia palustris from a structural unit 
sometimes called Hottonio-Alnetum (see Vallin 
1 925, Pukarek 1 96 1  Table 40). On the driest stands 
Urtica dioica, Rubus idaeus and Dryopteris 
austriaca form an Urtico-Alnetum (Vallin op.cit., 
Pukarek loc.cit.). In the analyzed intermediate Irido
Alnetum glutinosae plants from these flank com
munities are less common. The structure of Poten
tilla palustris subass. is related to certain alder carrs 
on the moraines, where Carex acuta is lacking. 
Mnium punctatum subass. seems to be affiliated with 

Studies on South Swedish sand vegetation 63 

coast and shore lakes (see Kielland-Lund .1 97 1  pp. 
1 8- 1 9). 

Development: Alder carrs occur on places rather rich 
in nutrients with stagnant or weakly flowing water in 
poor oligotrophic to meso- and eutrophic habitats on 
hydromorphous aue soils or peaty soils, more rarely 
on mineral ground. Irido- Alnetum glutinosae is 
regarded a final stag e in a hygrosere, the . eutrophic 
subsere, often preceded by Magnocaricetalia com
munities such as Caricetum acutae and as a rule in a 
mosaic with different tall shrubs from Carici
Salicetea cinereae. In some places other deciduous 
forest such as Myrico- Betuletum pubescentis, 
Athyrio - Betutetum pubescentis and Filipendulo -
Alnetum glutinosae may be in contact. On dry 
habitats the grassy tussocks and the alder hum
moeks are less pronounced forming a rather uniform 
field layer characterized by Rubus idaeus or 
transformed into an Athyrio- Alnetum glutinosae. 
On wet places the alder hummocks are large and the 
interspaces are brownish, naked or overgrown with 
Hottonia palustris. Malmström ( 1 93 7) has described 
alder-birch forests on wet ground in terrain 
depressions similar to an Athyrio- Alnetum 
glutinosae or Sphagno- Alnetum glutinosae (see 
Passarge & Hofmann 1 968) in a mosaic with various 
mire vegetation. 

Ecological remarks: The ecosystem is dependent on 
the fluctuating water inundation. The ground water 
table is high and during Iong periods of the year the 
interspaces are filled with water, poor in oxygen and 
rich in allochtonous humus. The rate of humification 
determines the character of the soil, peaty or 
mineral, brown or black, acid or neutral. The rate of 
humification is more rapid and the nitrogenous con
tent is probably higher in Mnium punctatum subass. 
compared with Potentilla palustris subass. The soil 
type in the analyzed stands is regarded as aue soil, in 
the seeond subass. possibly a thin, fen peat soil. The 
A-horizon, about 10 cm, is formed of highly decom
posed humus lying directly on the brownish mineral 
soil. The organic matter is about 35 % at 0- 10 cm. 
The pH average is 6. 1 (in KCI 5 .4). From stand at 
Tönnersa the grain size >0.2 mm is about 100 %. 

Distribution: Irido- Alnetum glutinosae shows little 
interregional variation (see Bodeux 1955,  Passarge 
& Hofmann op.cit., Kielland-Lund 197 1 )  and ex
tends from Ireland to Russia covering small parts of 
Scandinavia. From Western Europe the following 
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works may be mentioned : Warming 1 9 16- 1 9  pp. 
47 1 -476, Tiixen 1 937,  Meijer Drees 1 936, Vlieger 
1 937, Christiansen 1 938 pp. 97-98, Böcher 1 942, 
Lebrun et al. 1 949, Oberdorfer 1 953,  1 957, Tansley 
1 953 p. 466, Bodeux op.cit., Maas 1 959, Lobmeyer 
1 960, Gehu 1 96 1  Table 26, Kop 1 96 1 , Noirfalise & 
Sougnez 1 96 1 ,  Doing 1 962, 1 963, WesthotT & Den 
Held 1 969, Runge 1 973 .  In Central and Bastern 
Europe several works treat the alder carr forest 
(K och 1 926 p. 1 3  2, Steffen loc.cit., Hueck op.cit., 
Klika 1 939/40, Libbert 1 940, Piotrowska 1 955,  
1 960, Passarge 1 956 a, 1 956 b, 1 957, Matusz
kiewicz et al. op.cit., Neuhäusl 1 95 9, Fukarek 1 96 1 , 
Horst et al. loc.cit., Konzak loc.cit., Krausch loc.cit., 
Passarge & Hofmann op.cit., Klemm 1 969-70, 
Passarge & Passarge 1 972 Table 1 5). From the 
Scandinavian peninsula there are few works (Du 
Rietz, G.E. 1 925 c, Vallin 1 925, Almquist loc.cit., 
Sjörs loc.cit:, Mörnsjö 1 968, Kielland-Lund op.cit., 
Plejmark 1 97 1). Within the investigation area Irido
Alnetum glutinosae is found at Tönnersa and 
Ängelholm, on the first locality only Mnium purre
tatum subass. At Haverdal landwards in the margin 
of the dune area an alder carr very influenced by 
man occurs. 

Sociological relationshzps: The analyzed Irido
Alnetum glutinosae Potentilla palustris subass. has 
agreements with a Betula pubescens subass. (Bodeux 
op.cit. Table 6, Krausch op.cit. Table 8 :3 - 10) and a 
Comaro-lrido-Alnetum (Passarge & Hofmann 
op.cit.). Mnium purretatum subass. is similar to a 
Ranunculus repens subass. (Bodeux loc.cit.), a 
typical subassociation (Fukarek op.cit.) and a 
Pellietosum epiphyllae (Maas op.cit. Bijlage 5). 
Bodeux (op.cit.) has described four vicariant 
associations, viz . ,  the Euatlantic-sub-Atlantic Carici 
laevigatae-Alnetum, the sub-Atlantic- sub-Conti
nental C arici elongatae- Airreturn medioeuropaeum 
with a north border in South Sweden, the subboreal 
Carici elongatae -Alnetum boreale in NE Europe 
and the Continental Dryopterido cristatae -Alnetum, 
probably only a variant of the seeond regional 
association. In the present work Irido- Alnetum 
glutinosae, with a western Periclymenum-Regionale 
and an eastern Carex acutiformis-Regionale 
(Passarge & Hofmann op.cit. p. 36) also includes 
Hottonio-Alnetum and Urtico-Alnetum (see Fukarek 
loc.cit.) as weil as a Lycopo-Alnetum (Kielland
Lund op.cit.). Doing ( 1 962) introduced Irido
Alnetum and Sphagno-Alnetum, based on structural 
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and ecological aspects, instead of a Carici elongatae 
-Alnetum of an Alnion glutinosae belonging to 
Alnetalia glutinosae and Alnetea glutinosae (Braun
Blanquet & Tiixen 1 943, Tiixen 1 955). Miiller & 
Görs ( 1 958) split the tall shrubs of Alnetea 
glutinosae into a specific class separated from 
Alnetalia glutinosae communities, according to 
Passarge & Hofmann (op.cit.) divided into Irido
Alnetalia glutinosae with Irido- Alnion glutinosae 
and Calamagrostio- Alnetalia glutinosae with 
Sphagno- Alnion glutinosae and Athyrio- Alnion 
glutinosae arranged into Carici- Alnetea glutinosae 
(syn. Alnetea glutinosae). 

Filipendulo- A/netum gluti'nosae (Lemee 1 937)  

Passarge & Hofmann 1 9 68 (sub nom.  M acrophorbio

Ainetum, Lemee 1 937,  Maas 1 959)  (Table XVI ,  dis

tribution map 29 )  

Classification: Lytbrum salicaria, Scutellaria 
galericulata, Rubus caesius, Viburnum opulus and 
Humulus lupulus are differential taxa of Filipendulo
Alnetum glutinosae. Anemone nemorosa, Athyrium 
filix-femina, Ranunculus auricomus and Paris 
quadrifolia are among Geranio-Fraxinetea and 
Carpino-Fagetea (syn. both Querco-Fagetea). The 
most important companion taxon is the dominant 
Alnus glutinosa as well as Filipendula ulmaria, more
over a differential dominant towards Irido- Alnetum 
glutinosae. Various other plants from Molinio
Arrenatheretea such as Lysimachia vulgaris, 
Deschampsia caespitosa and Valeriana sambucifolia 
are also companion taxa as well as Betula pubescens, 
Galium palustre, Viola palustris and Brachythecium 
reflexum. 
Structure: The vegetation consists of a dense to 
closed plant community of three or four layers. 
Alnus glutinosa is the predominant phanerophyte, 
Betula pubescens in subordinance. Fraxinus ex
celsior and Prunus padus may be present. The alders 
are tall and upright, forming a closed canopy. Often 
the nano-phanerophytes Rhamnus frangula, Vibur
num opulus, on other stands also Evonymus 
europaeus and Corylus avellana are present (see 
Sterner 1 926 p. 1 29, Passarge & Hofmann 1 968 Ta
ble 5). The field layer is composed of mesophytes 
and hygrophytes. Hemichryptophytes and geophytes 
are in majority (see Gehu 1 96 1  p. 279). Filipendula 
ulmaria is often uniformly spread in the stands. 
Sometimes tufts of high individuals of Athyrium 
filix-femina can lead to a pronounced hete-



Fig. 1 6. Filipendulo- Alnetum glutinosae. Viburnum 
opulus among the tall shrubs. Tönnersa 1 973. Photo B. 
W allen. 

rogenousness. Also Rubus caesius is of structural 
importance occupying large parts. Certain stands 
can be very rich in herbs such as Valeriana sam
bucifolia, Lythrum salicaria and Scutellaria 
galericulata and pteridophytes leading to the name 
Macrophorbio-Alnetum (see Lemee op.cit. Table 
107, Maas 1 959 Bijlage 6, Sterner loc.cit., Tyler 
1 969 Table 8). Almquist ( 1 929 Table 68) and 
Andersson, L. ( 1 97 1  Table III) have presented 
analyzes in which Alnus glutinosa and Filipendula 
ulmaria are a very dominant combination. Elmquist 
( 1 967) has on the Seanian moraines distinguished 
five variants physiognomically determined by Frax
inus excelsior, Phalaris arundinacea, Ranunculus 
repens, Geum rivale and Lastrea phaegopteris all 
lacking Rubus caesius, Lythrum salicaria and 
Valeriana sambucifolia found in the analyzed coastal 
stand. Typical of Filipendulo- Alnetum glutinosae is 
the spring aspect with Anemone nemorosa. The 
ground layer is sparsely covered by bryophytes as 
Brachythecium reflexum. 

Development: Filipendulo- Alnetum glutinosae oc-
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curs on alluvial wet soil in the lowland near rivers 
and lakes, in the moraine depressions and along the 
coasts. On many sites the plant community is strong
ly influenced by man through draining, clearance 
and grazing. The earlier wide areas occupied by 
alder carr forests (see Ellenberg 1 963 p. 369, Sjörs 
1 967 p. 1 63) are now reduced and to certain extent 
covered with Filipendulo- Alnetum glutinosae. The 
black alder has migrated to new habitats in richer 
deciduous forests (Ellenberg op. cit. p. 374) of 
various Fagetalia communities (Geranio-Fraxinetea) 
and thrives better than in the original Carici- Alnetea 
glutinosae. Filipendulo- Alnetum glutinosae may be 
in contact with Irido- Alnetum glutinosae (see W ar
ming 1 9 16- 1 9  p. 476, Böcher 1 942 p. 1 6), sometimes 
also Athyrio- Alnetum glutinosae (see Malmström 
1937  pp. 400-40 1) and Sphagno- Alnetum 
glutinosae (see Malmström loc.cit., Elmquist op.cit.) 
as weil as various ash forests with Milium effusum 
and Carex remota (see Lobmeyer 1 960 pp. 44-55,  
Gehu op.cit. pp. 27 1 -276, Passarge & Hofmann 
op.cit. pp. 4 1 -59) . . Shore forests are, furthermore, 
adjacent to Carici- Salicitea cinereae. Filipendula ul
maria meadows can be seen in the vicinity (see Vallin 
1 925, Andersson, F. 1970). 

Ecological remarks: The ecosystem is characterized 
by a rapid turnover and litter decomposition. The 
soil type is a pseudogley or where the humification is 
very strong a gley (A-G-profile). The specific 
ecological conditions are also indicated by the many 
nitropbytes of the vegetation. A studied pseudogley 
(A-S-C-profile) on wet loamy sand shows a sandy 
hydromull <20 cm, dark sand with a humus mixture 
<35 cm (A), S 35-55 cm brownish sand with iron 
spots and the bed C >55  cm with w ater. The organic 
matter in the surface soil is about 20 %, much lower 
compared with Athyrio- Alnetum glutinosae with 
about 60 %. The pH at 0- 10 cm is 5 . 1 (in KCI 4.4), 
an intermediate position between Irido- Alnetum 
glutinosae Mnium punctatum subass. 6. 1 (5 .4) and 
Athyrio- Alnetum glutinosae 4.2 (3.6). 

Distribution: Filipendulo- Alnetum glutinosae occurs 
in the western parts of Europe as weil as the sub
boreal and sub-Continental area up to South 
Finland, further northwards replaced by Alnus in
cana forests also rich in herbs and pteridophytes 
(Warming loc.cit., Meijer Drees 1 936 Table IX, Tiix
en 1 93 7 pp. 163- 1 64, Lemee loc.cit., Böcher loc.cit., 
Lebrun et al. 1 949 p. 1 9 1 ,  Tansley 1 95 3  p. 466, 
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Oberdorfer op.cit., Maas 1 959,  Lohmeyer 1 960, 
Gehu op.cit., Pukarek 1 96 1  Table 40, Kop 1 96 1 , 
Doing 1 962, 1 963,  Noirfalise & Sougnez 1 96 1 ,  
Passarge & Hofmann op.cit., Ellenberg loc.cit., 
WesthotT & Den Held 1 969 pp. 265-266). The 
following work s are from Middle and South Sweden : 
Vallin op.cit., Sterner loc.cit., Almquist loc.cit., Tyler 
loc.cit., Elmquist op.cit., Andersson, L. 1 9 7 1 .  Within 
the investigation area small stands of Filipendulo
Alnetum glutinosae occur near the outlets of · the 
small rivers at Haverdal and Tönnersa. 

Sociological relationships: Macrophorbio-Alnetum 
(Lemee loc.cit., Maas loc.cit.), Querceto
C aropinetum filipenduletosum (Tiixen 1 9  3 7, Le brun 
et al. loc.cit., Gehu op.cit.), Pruneto-Fraxinetum 
(Oberdorfer 1 953  pp. 49-5 1), Cirsio-Alnetum (Noir
falise & Sougnez op.cit. Table IV) are all related to 
Filipendulo- Alnetum glutinosae (Passarge & Hof
niann op.cit.) also with certain agreements with a 
hemiboreal Alno (incanae) -Fraxinetum (Kielland
Lund 1 9 7 1). Oberdorfer (Ioc.cit.) has placed the 
plant community into Alnion glutinoso -incanae, in 
Doing ( 1 962) Circaeo-Alnion, corresponding to 
Filipendulo- Fraxinion excelsioris (Passarge & Hof
mann op.cit.) belonging to Alno - Fraxinetalia ex
celsioris (syn. Fagetalia sylvaticae) and Geranio
Fraxinetea excelsioris (syn. Querco-Fagetea) in
cluding all rich deciduous forests (see Passarge & 
Hofmann op.cit., WesthotT & Den Held op.cit.). 

Birch heath and birch fen v�getation 

Myrico- Betuletum pubescentis (Osvald 1 923) 

ass.nov. (Table XVI I ,  distribution map 30) 

Classification: Myrica gale, Dicranum undulatum 
and Pleurozium schreberi are differential taxa of 
Myrico- Betuletum pubescentis. Betula verrucosa 
belongs to a Betu.Ia verrucosa variant, V accinium 
vitis-idaea· and Hylocomium spiendens to a Vac
cinium vitis-idaea variant. Betula pubescens is of 
high order and ranked with Pleurozio- Betulion 
pubescentis, Molinio- Betuletalia pubescentis and 
Molinio- Betuletea pubescentis. The companion taxa 
are few, Aulacomnium palustre and Erica tetralix 
from Oxycocco-Sphagnetea, the graminids Carex 
nigra and C. arenaria and certain bryophytes. 

Structure: The veg·etation consists of an open to 
dense double or triple-layered plant community. 
Betula pubescens is the most prominent 
phanerophyte in some places as in coastal stands 
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with Betula verrucosa as a subdominant. Also coni
ferous trees may be present (see Fischer 1 967 Table 
4). The undergrowth is marked mainly with a rather 
homogenous layer of Myrica gale, as a rule the only 
nano-phanerophyte, more seldom scattered Rham
nus frangula. A field layer of the same height as 
Myrica gale or just below can be developed (see 
Almquist 1 929 p. 3 19, Fischer loc.cit.) with various 
graminids as Molinia coerulea,. often a dominant, 
Calamagrostis canescens and Carex spp., or be ab
sent or nearly so (see Osvald 1 923 p. 56). The 
ground layer is composed largely of pleurocarpic 
mosses such as Hylocomium spiendens effectively 
covering the soil. In the moss earpet low-growing 
Erica tetralix and V accinium vitis-idaea are seen. 

Development: Myrico- Betuletum pubescentis occurs 
in poor terrain depressions and on the margins of 
lakes and mires on sand y, rather acid soils with a 
high water table. Compared with other birch forests 
belonging to Molinio- Betuletea pubescentis the pre
sent plant community grows on drier habitats chiefly 
on mineral soil or drained mires with no longer any 
peat formation. According to Doing ( 1 962 p. 68) 
Betula pubescens forests, poor in species and 
physiognomically unlike true deciduous forests must 
be regarded instable stages in the western coniferous
free area of Europe. They cannot be brought 
together in a unit of higher rank (Doing 1 963 b) as 
proposed by Passarge & Hofmann ( 1968). The pre
sent abundance of certain birch forests is also the 
consequence of the destruction of stands with oaks, 
pines and spruces. Myrico- Betuletum pubescentis is 
often replaced by Vaccinio- Pinetum sylvestris and 
preeecled by Molinio- Myricetum gale (see Malmer et 
al. 1 965 p. 1 30) and is regarded a stage of the 
hygrosere, the oligotrophic subsere. Contacts with 
C aricetum canescentis -nigrae as weil as with 
Agrostis tenuis - Populus tremula comm. occur. 

Ecological remarks: The ecosystem is bound to 
mesotrophic habitats. The . soil type is a 
hydromorphous soil or a wet podsol. In an analyzed 
stand the humus content at 0-5 cm is 1 3  %. 

Distribution: Myrico- Betuletum pubescentis extends 
in the boreo-Atlantic and sub-Atlantie parts of 
Europe (Warming 1 9 1 6- 1 9  p. 49 1 ,  Osvald loc.cit., 
Almquist loc.cit., Tiixen 1 93 7  p. 1 26, Meijer Drees 
1 936 Table III, Sissingh 1 94 1 ,  Doing 1 962, 1 963 a, 
1 963 b, Fischer loc.cit., Passarge & Hofmann 
op.cit., WesthotT & Den Held 1 969, Runge 1 973). 



The plant community occurs from Haverdal to 
Ängelholm, at Skanör's ljung on the peninsula of 
Falsterbo (see Rasmusson & Rasmusson 1 970) and 
as very small fragments at Sandhammaren and 
Revingehed. 

Sociological relationships: Betutetum pubescentis 
(Tiixen loc.cit., WesthotT & Den Held op.cit.), 
Periclymeno-Betuletum (Scamoni & Passarge 1 959 
in Doing 1 962) and Vaccinio- Betutetum pubescentis 
(Oberdorfer et al. 1 967) are related to Myrico
Betuletum pubescentis. Betulion pubescentis has 
been placed into Vaccinietea uliginosi (Lohmeyer & 
Tiixen 1 955 in Tiixen 1 955), Sphagno-Betulion into 
Querco-Piceetea (Doing 1 962). WesthotT & Den 
Held (op.cit.) has arranged Betulion pubescentis into 
Vaccinio-Piceetea (Braun-Blanquet et al. 1 939). 
Passarge & Hofmann (op.cit.) have combined poor 
birch forests on mires and mineral soils into a 
specific dass, Molinio- Betuletea pubescentis, with 
two orders Eriophoro- Betuletalia pubescentis and 
Molinio- Betuletalia pubescentis. The latter one in
cludes Sphagno- Betulion pubescentis and Pleurozio
Betulion pubescentis to which Myrico- Betutetum 
pubescentis betongs. 

Polytricho- Betutetum pubescentis (Osvald 1 923)  

ass.nov. (Table XVI I ,  d istribution map 3 1 )  

Classification: Polytrichum commune, Sphagnum 
squarrosum and S. fimbriatum are differential taxa 
of Polytricho- Betutetum pubescentis. Carex nigra as 
a dominant forms a Carex nigra variant. 
Eriophorum angustifolium, Sphagnum recurvum and 
Carex rostrata constitute an Eriophorum 
angustifolium variant. Betula pubescens is of high 
order and ranked with Sphagno- Betulion pubescen
tis, Molinio- Betuletalia pubescentis and Molinio
Betuletea pubescentis. Quercus robur juv., 
Calamagrostis epigeios, Pohlia nutans and Aulacom
nium palustre are among the few companion taxa. 

Structure: The vegetation consists of an open to 
dense, double or triple-layered plant community. 
Often Betula pubescens is the only phanerophyte, 
low to high-growing. According to Malmström 
( 193  7 p. 402) other trees as Alnus glutinosa, 
sontetimes a subdominant, Querctis sp., Sorbus 
aucuparia and Fagus sylvatica may be present. The 
birches are concentrated in the driest places, normal
ly small hummocks. The birch regeneration is good 
as the many young individuals show. The nano-
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phanerophytes, mainly Rhamnus frangula and Salix 
aurita, are nearly absent. However the researehes of 
Libbert ( 1 933 Table 30) and Passarge & Hofmann 
( 1 968 Table 34) show a tall shrub layer of structural 
importance. V arious dwarf shrubs such as V ac
cinium spp., prominent constituents in the inland 
forests (see Osvald 1 923, Malmström loc.cit.), are 
absent or reduced in the coastal stands (see Hueck 
1932 p. 1 2 1 ,  Pukarek 1 9 6 1  Table 43). At Sandham
maren in the analyzed stands also Molinia coerula is 
lacking, different from the conditions on the South 
Baltic coast (see Piotrowska 1 955,  Pukarek loc.cit.). 
The ground layer is irregularly developed often with 
Polytrichum commune growing in tufts of large 
hummocks, scattered with Aulacomnium palustre, 
surrounded by lower parts with Sphagnum spp. (see 
Malmström loc.cit.). In degenerated forests with 
dead birches, as in certain dune depressions, Carex 
nigra is very abundant and the bryophytes are 
reduced. 

Development: Polytricho- Betu1etum pubescentis 
forms instable fragmentary stands in wetland areas, 
edging mires or colonizing terrain depressions on the 
moraines or sandy fields, in weakly peaty soils on a 
mineral ground. The wooded bogs with Betula 
pubescens in the western and Pinus sylvestris in the 
eastern parts of Scania (see Malmer 1 965 p. 1 5 1) are 
quite different stable plant communities referred to 
Eriophoro- Betuletalia pubescentis (Passarge & Hof
mann loc.cit.). The hygrosere, the oligotrophic sub
sere, at Sandhammaren shows a regression to Ca
ricetum canescentis -nigrae if the w ater table is tpo 
high or a succession towards Melampyro-Quercetum 
roboris if the water table is lowered. Carex nigra -
Calamagrostis epigeios comm. is a transitional stage, 
C�rex rostrata - Juncus etTusus comm. and a Salix 
aurita tall shrub comm. are . contact vegetation. 

Eco/ogica/ remarks: The eecsystem is bound to 
poor, acid minerotrop hi c habitats, normally with a 
fen peat soil . or fen anmoor soil (see Duchafour 1 970 
p. 1 59) as at Sandhammaren. The brownish anmoor, 
varying from a few cm to about 20 cm, is irregularly 
decomposed lying directly on the sand. At O- l O cm 
the humus content is about 9 %. A Betutetum 
pubescentis described by Pukarek (loc.cit.) has a 
peat layer of about l m .  and with a more acid soil 
reaction, in the surface soil 3. 7 (in KCl 3.3) com
·pared with 4.2 (3.5) at Sandhammaren, at 40-50 cm 
5 .2  (4.6). 
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Distribution: Polytricho- Betuletum pubescentis is 
scattered in the Eurosibiric region, in the western 
parts without pines (Osvald op.cit., Malmström 
loc.cit., Barkroann & WesthotT 1 969 p. 358,  Runge 
1 973) corresponding to the Erica-Regionale 
(Passarge & Hofmann 1 968 p. 1 95), in the middle 
and eastern parts often with pines and Ledum 
palust�e (Hueck loc.cit., Libbert loc.cit., Tiixen 1 937 
p.  1 27, Braun-Blanquet et al. 1 939  pp. 68-70, 
Piotrowska 1 95 5, Schubert 1 960 Table 9, Pukarek 
loc.cit., Matuszkiewicz 1 963, Passarge & Hofmann 
loc.cit., Passarge & Passarge 1 972 Table 1 2) cor
responding to a Lerlurn-Regionale (Passarge & Hof
mann loc.cit.) sometimes transformed into a Ledo
Finetum (Syn. Vaccinio uliginosi Pinetum 
sylvestris) as can be seen in Matuszkiewicz (op.cit.), 
Wojterski ( 1 963) and Malmer (loc.cit.). A southern 
submontane vicariant with Holcus mollis is reported 
by Biiker ( 1 942) and Oberdorfer ( 1 95 7). Within the 
investigation area Polytricho- Betutetum pubescentis 
is found only at Sandhammaren. 

Sociological relationships: Hueck (loc.cit.), Libbert 
(loc.cit.) and Tiixen (loc.cit.) have analyzed different 
Betuletum pubescentis. Tiixen ( 1955) has separated 
a Pineto- Ledetum sylvestris belonging to a Pino- Le
dion palustris from Betuletum pubescentis. 
Matuszkiewicz (op.cit.) has studied the geographical 
difference between Betuletum pubescentis and Vac
cinio uliginosi -Pinetum. Passarge & Hofmann 
(loc.cit.) have introduced a Sphagno- Betutetum 
pubescentis belonging to Sphagno- Betulion 
pubescentis (Doing 1 962). The floristic structure 
with the presence of Eriophorum vaginatum is 
different from the proposed Polytricho- Betuletum 
pubescentis and probably has stronger agreements 
with a Polytricho-Betuletum (boreale) of the boreal 
vicariant dass Vaccinio- Betuletea pubescentis 
(Passarge & Passarge op.cit.) than to Molinio
Betuletea pubescentis. 

Sandy wetland vegetation 

Low vegetation 

Carex nigra - Calamagrostis epJgeJos community, 

prov., (Table XVI I I ,  d istribution map 32)  

Classification: C alamagrostis epigeios is a local 
differential dominant of a Carex nigra 
Calamagrostis epigeios community. Carex nigra and 
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certain plants from Deschampsio- Quercetea robori -
petraeae are among the companion taxa. 

Structure: The vegetation consists of a single-layered 
plant community physiognomically determined by 
the luxuriance of Calamagrostis epigeios and 
scattered Carex nigra. 

Development: Isolated clones of Calamagrostis 
epigeios are normally associated with extremely dry 
places such as clearings, forming a Calamagros
tidetum epigeios (Juraszek 1 928, Regel 1 928, 1 944, 
Runge 1 973). According to Almquist ( 1929 p. 239) 
a 'Calamagrostis epigeios -hed' is common along the 
coast though fragmentary as seen at Ängelholm and 
Tönnersa. On sandy lake shores or along rivers, e.g., 
the river Tygeån at Sandhammaren, Calamagrostis 
epigeios can colonize, but not in pure stands, for
ming a margin community related to an 
Eupatorietum cannabini Calamagrostis epigeios sub
ass. (Krausch 1 9 70 Table 1 1). In dune depressions 
C alamagrostis epigeios is a pioneer, often to gether 
with Salix arenaria, under specific circumstances 
also without (Paul 1 944 pp. 3 28-337, Steffen 193 1 p. 
276). The present plant community seems to be a 
gradient stage between Polytricho- Betutetum 
pubescentis and Melampyro- Quercetum roboris on 
w etter and drier ground respectively. 

Ecological remarks: The ecosystem is confined to 
wet, very instable sandy habitats. 

Distribution: A Carex nigra - Calamagrostis epigeios 
comm. seems to occur fragmentarily in certain Baltic 
dune depressions (Steffen loc.cit., Paul loc.cit.), 
within the investigation area only at Sandhammaren. 

Sociological relationships: lt is very diflicult to place 
a Carex nigra - C alamagrostis epigeios comm. into a 
phytosociological system, since there are no 
agreements with Epilobietea angustifolii (see Runge 
loc.cit.) on instable dry place s or with Artemisietea 
vulgaris (see Krausch loc.cit.) in a more stable 
gradient milieu. Relationships with Melampyro
Quercetum roboris and with Polytricho- Betutetum 
pubescentis are also found. 

Carex rostrata - Juncus effusus community com m.nov. 

(Table XVI I I ,  d istribution map 33)  

Classification: Carex rostrata and Juncus effusus 
constitute a local characteristic combination. A 
Carex rostrata sociation as weil as a Carex nigra 
variant with C arex nigra, Betula pubescens ju v. and 



Fig. 1 7. Carex rostrata - Juncus etTusus comm. with dead 
birches. Sandhammaren 1 9 7 1 .  Photo H. Olsson. 

Pohlia nutans are distinguished. Alnus glutinosa ju v. 
and C alamagrostis epigeios are the most prominent 
companion taxa. 

Structure: The vegetation consists of a dense, single
layered gradient plant community dominated by 
Juncus etTusus on drier and Carex rostrata on wetter 
habitats. In intermediate stands Carex nigra, 
Calamagrostis epigeios and Alnus glutinosa juv. 
have certain structural importance. 

Development: A Carex rostrata - Juncus etTusus 
gradient comm. seems to occur in certain terrain 
depressions, bordering on drained mires and in 
wetland grazing areas. With human influence, 
Juncetum effusi (Vallin 1 925 p. 32, Jonas 1 935,  
WesthotT & Den Held 1 969 p. 1 1 5) with Hydroco
tyle vulgaris and sometimes with a moss layer with 
Sphagnum spp. and Drepanocladus fluitans is 
developed in a similar way in poor/rich 
minerotrophic gradient habitats. Carex rostrata 
stands in rather uninfluenced mires contain only little 
Juncus etTusus (see Osvald 1 923 p. 1 68). At 
Sandhammaren in the outer dune depressions the 
gradient community has developed in a natural way 
due to fluctuations in the water table sharply 
bordered by surrounded vegetation, as Caricetum 
canescentis -nigrae or degenerated Polytricho
Betuletum pubescentis. 

Ecological remarks: The ecosystem is characterized 
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by wet habitats. On the ground there is usually water 
during a Iong period of the y ear. The soil type is · a 
fen anmoor soil or a fen peat soil, at Sandhammaren 
probably both. The humus layer is highly decom
posed, lying directly on the sand. In the surface soil 
the humus content is about 35 %. The pH is 4.9 (in 
KCl 3.9). 

Distribution: Very little is known about the range of 
a Carex rostrata - Juncus etTusus comm. (see Vallin 
loc.cit., Jonas loc.cit., Osvald loc.cit., Passarge 
1 964 a p. 2 1 6, Ratelitre 1 964 Table 56); within the 
investigation area only at Sandhammaren. 

Sociological relationships: According to WesthotT & 
Den Held ( 1 969 p. 1 07) Carex rostrata - Juncus ef
fusus comm. has been placed into Agropyro- Rumi
cion crispi, especially the suballiance Juncion effusi 
representing plant communities in a poor/rich 
gradient, belonging to Plantaginetalia majoris and 
Plantaginetea majoris. 

Caricetum canescentis -nigrae ( B r.-8 1. 1 9 1 5) Vlieger 

1 93 7  (sub nom. Caricetum canescentis -fuscae) (Table 

XIX, distribution map 34) 

Classification: Carex canescens and C. echinata are 
characteristic taxa of Caricetum canescentis -nigrae. 
A Carex canescens sociation as well as a Sphagnum 
recurvum subass. are registered . .  Sphagnum recur
vum, Drepanocladus fluitans, Polytrichum com
mune, Calliergon stramineum and Calypogeia 
sphagnicola are differential taxa of the latter one, in 
which a Calamagrostis canescens . variant with 
Calamagrostis canescens, Naumburgia thyrsiflora · 
and Iris pseudacorus is separated. C arex nigra and 
Juncus filiformis belong to Caricion canescentis -
nigrae. Eriophorum angustifolium, Potentilla 
palustris, Calliergon cordifolium, Drepanocladus ex
annulatus and Riccardia pinguis are of high order 
and ranked with C aricetalia nigrae and Par
vocaricetea. Plants from Molinio-Arrhenatheretea 
such as Juncus conglomeratus, Lysimachia vulgaris, 
Galium uliginosum and Lytbrum salicaria are 
among the companion taxa as weil as Juncus ef
fusus, Salix aurita and Myrica gale. 

Structure: The vegetation consists of an open to 
closed, double-layered plant community dominated 
by graminids and Sphagnum spp. The 
homogenousness is reduced due to the variation in 
number of species, frequence and degree of cover 
(see Larsson, A. & Svensson 1 972 Table 4). 
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Although the structural constituents of Caricetum 
canescentis -nigrae from certain coastal dune 
depressions (see Wangerin 1 9 2 1  pp. 372-376, 
Pukarek 1 9 6 1  Table 43) are nearly the same as in in
land poor fen vegetation (see Malmer 1 965 p. 1 53), 
the physiognomy is often determined by only one 
speCies. V arious inland stands contain Carex 
rostrata (see Waldheim & Weimarck 1 943, Nord
borg & Nordborg 1957, Malmer 1962, Svensson 
1 965) in contrast to several maritime stands. The 
C arex can e scens soc. is recognized by gr as sy tufts 
and by scattered dead birches. Carex canescens is 
also found together with Eriophorum angustifolium 
in hollows with Sphagnum recurvum and 
Drepanocladus fluitans. Calamagrostis canescens 
may be predominant in fens often influenced by man 
(Osvald 1 923 pp. 146, 1 88, Krausch 1 968 p. 324). 
In the present variant Juncus filiformis is an impor
tant component sometimes less common in the in
land. 

Development: On water-logged soil in mire margins a 
poor fen, Caricetum canescentis-nigrae, is developed 
in mesotrophic or oligotrophic habitats. 
Anthropogenously substituted communities, carr 
forests on poor stands, form transitional fens (see 
Waldheirn & Weimarck op.cit.), often situated along 
periodically inundated lake shores (see Larsson, A. 
& Svensson op.cit.) and rivers (see Riihling 1 968). A 
water-logged soil is also typical of the dune 
depressions, with fragments of unstable poor fens, 
according to WesthotT ( 1 947 p. 1 1 1) transformed 
into a Myricetum gale probably corresponding to 
Molinio- Myrleetum gale Salix arenaria subass. hut 
in the hygrosere, the oligotrophic subsere, also 
directly to Myrico- Betuletum pubescentis or 
Polytricho- Betuletum pubescentis. Caricetum 
acutae, C arex rostrata - J uncus etTusus comm., and 
plant communities from C arici- Salicetea cinereae 
are often in contact. 

Ecological remarks: The ecösystem is bound to 
minerotrophic milieus poor in nutritive substances. 
The soil type is a fen anmoor soil or a fen peat soil, 
in the dune depressions mainly the former. At 
Tönnersa a thin brownish humus layer, often only 
5 cm, lies directly on the sand. At 0- 1 O cm the 
organic matter is only about 6 %. The average pH is 
5 . 1 (in KCl 4.3). 

Distribution: Caricetum canescentis -nigrae occurs 
in large parts of the Eurosibiric region, mainly in the 
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boreal montane area, as well as in the Atlantic or 
sub-Atlantie parts (Wangerin loc.cit., · Jonas 1 933,  
1 935,  Tiixen 1 937  pp. 62-63,  Braun-Blanquet & 
Tiixen 1 952, Oberdorfer 1 957  p. 1 65,  Neuhäusl 
1 959,  Pukarek op.cit., Jeschke 1 963 Table 24, 
Passarge 1 964 a pp. 2 1 5-2 16 ,  Horst et al. 1 966 Ta
ble 15 ,  Krausch 1 968 b Table l, WesthotT & Den 
Held 1 969 pp. 1 99-200). The following works from 
Middle and South Sweden may be mentioned : 
Osvald loc.cit., Waldheim & Weimarck 1 943, Sjörs 
1 948, Nordborg & Nordborg op.cit., Malmer 1 962, 
1 965,  Svensson 1 965, Riihling 1 968, Andersson, L. 
1 97 1  Table 4, Larsson, A. & Svensson loc.cit. A 
coastal Caricetum trinervis -nigrae is regarded a 
vicariant (Westhoff loc.cit., WesthotT & Den Held 
loc.cit.). Within the investigation area Caricetum 
canescentis -nigrae has been found at Haverdal, 
Tönnersa and Sandhammaren, at the two first 
localities only Sphagnum recurvum subass. 
Calamagrostis var., at Sandhammaren both 
Sphagnum recurvum subass. and a Carex canescens 
soc. 

Sociological relationships: Tiixen (loc.cit.) has 
proposed a Caricetum canescentis - Agrostidetum 
caninae from which Krausch ( 1 968 b) has separated 
a Sphagnum recurvum subass. having agreements 
with the present plant community. C aricion 
canescentis -nigrae (syn. Caricion curto -nigrae 
WesthotT & Den Held loc.cit.) have been investigated 
by several authors (Koch 1 926, Nordhagen 1 936, 
Tiixen 1 9  3 7 see in WesthotT & Den H eld loc.cit. ). In 
the system of WesthotT & Den H eld (loc.cit.) 
C aricetalia nigrae is placed into a Parvocaricetea, 
syn. Vaginato-Sphagnetea prov. (Malmer 1 968 a). 

�arsh vegetadon 

Caricetum acutae (Almquist 1 92 9 )· R.Tx. 1 93 T  (sub 

nom. Caricetum gracilis) (Table XX, distribution map 

35)  

Classification: Carex acuta is a characteristic taxon 
of Caricetum acutae. Polygonum amphibium is a 
differential taxon of a Polygonum amphibium sub
ass. Campylium polygamum, Galium uliginosum 
and Calliergon cordifolium belong to a Campylium 
polygamum subass. Galium palustre, Scutellaria 
galericulata, Naumburgia thyrsiflora and Carex 
acutiformis are among Magnocaricion and 
Magnocaricetalia. Iris pseudacorus, Phragmites 
communis, Peucedanum palustre, Lycopus 



Fig. 1 8. Caricetum acutae, in the 
foreground Molinio- Myricetum 
gale Salix arenaria subass., in the 
background Alno- Salicetum 
cinereae. Tönnersa 1 97 1 .  Photo 
H. Olsson. 

europaeus and Alisma plantago-aquatica are ranked 
with Phragmitetea. The companion taxa are chiefly 
from Molinio-Arrhenatheretea, such as Lythrum 
salicaria and Lysimachia vulgaris, and from Par
vocaricetea, such as Potentilla palustris and Carex 
nigra. Furthermore there is Salix cinerea. 

Structure: The vegetation consists of a closed to 
very closed plant community of high-growing 
graminids in general totally dominated by Carex 
acuta. The vegetation is single-layered in Polygonum 
amphibium subass. characteristic of Phragmitetea. 
The high degree of homogenousness is a conse
quence of the floristic situation with few plants (see 
Almquist 1 929 Table 1 2, ·Nordborg & Nordborg 
1 95 7, Mörnsjö 1 969 Table 2, Larsson, A. 1 97 1 ,  
Andersson, L .  1 97 1  Table 6). Mörnsjö (loc.cit.) has 
estimated the density of the dominant Carex acuta to 
400-500 shoots /m2, 90- 1 20 cm in length. In an adja
cent grazed area the shoot density is more variable 
and the shoot length only 50-60 cm. The length 
amplitude in the coastal s tands is about 50- l 00 cm. 
Andersson, L. (loc.cit.) has reported an inland stand 
with a larger quantity of herbs, only rarely with 
Polygonum amphibium, Lythrum salicaria and 
Potentilla palustris in the coastal ones. In the Cam
pylium polygamum subass. the tendency of two 
layers is obvious, which is shown by the presence of 
Calliergon cordifolium, Campylium polygamum and 
Drepanocladus exannulatus (see Bhizkova 1 97 1  
Tables 1-2). The homogenousness has decreased 
somewhat and the number of plants have increased, 
especially the density of Phragmites communis and 
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Carex nigra in one stand as well as Peucedanum 
palustre and Lysimachia vu1garis in a seeond one. 
As a whole Caricetum acutae on the Continent are 
richer in species (Passarge 1 964 a, Konczak 1 968, 
Blazkova loc.cit.) than in South Sweden. 
Development: On wet alluvial soils in inundated 
eutrophic habitats along shore lakes and rivers and 
certain terrain depressions in the wetland a semi
aquatic marsh community, Caricetum acutae, ma y 
be developed. The water table may be strongly 
changed during the year. It is normally below the 
superficial parts only in the summer months. The 
plant community may be a substitute of Irido
Alnetum glutinosae but more often of natural 
primary origin, in the hygrosere, the eutrophic sub
sere. An Alno- Salicetum cinereae is often in contact 
as weil as C aricetum canescentis -nigrae and various 
aquatic plant communities, e.g., Sparganium 
minimum comm. 

Ecologica/ remarks: The ecosystem is characterized 
by minerotrophic habitats rich in nutritive sub
stances. The humus is built up both allochtonously 
via supplied sediments from the inundated w ater, 
and autochtonously by a rapid humification of 
decomposed organic matter. The soil type is an aue 
soil or anmo_or . f en soil. In Polygonum amphibium 
subass. the humus la y er is about l O cm, tougli, 
black, highly decomposed, sharply bordering on the 
mineral soil. In Campylium polygamum subass. the 
layer is smaller and the humus more irregularly 
decomposed. The humus content is nearly 30 % at 0-

. l O cm in the first sub ass., only about 4 % in the se-
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cond. The corresponding pH is 4.9 (in KCl 4.4) and 
5.6 (4.5) respectively. The present figures are very 
low, in Konczak (loc.cit.) 5 .5-6.6, in Gehu ( 1 96 1  p. 
1 2 1) 6.5-8.0. 

Distribution: Caricetum acutae occurs in the 
lowlands, more rarely in the highlands in large parts 
of Europe (Jonas 1 933, Hueck 1 934, Tuxen 1937, 
Oberdorfer 1 957 ,  Neuhäusl 1 959,  Gehu loc.cit., 
Passarge 1 964 a, Balåtovå-Tulåckova 1 963, Horst 
et al. 1 966, Konczak loc.cit., WesthotT & Den Held 
1 969 p. 143, Blazkovå loc.cit., Runge 1 973), in
cluding South and Middle Sweden (Almquist loc.cit., 
N ordborg & Nordborg op.cit., Ruhling . 1 968, 
Mörnsjö loc.cit., Andersson, L. loc.cit., Larsson, A. 
loc.cit.). Caricetum acutae is found at Tönnersa and 
Haverdal, Polygonum amphibium subass. on both 
and C ampylium polygamum subass� only on the 
tirs t locality. 

Sociological relationships: Almquist (loc;cit.) has 
proposed a naked Carex gracilis ass. modified by 
Tuxen (op.cit.) to Caricetum gracilis with a rank in 
the Braun-Blanquet system. Several aspects of a 
separation of Caricetum acutae are given. Passarge 
( 1 955 see 1 964 a) has introduced a typical sub
association and a comaretosum, Konczak (loc.cit.) a 
Comarum palustre subass. and a Ranunculus repens 
subass., Bhizkovå (Ioc.cit.) a typical subassociation, 
comaretosum and naumburgietosum, all having cer
tain agreements with the present Polygonum 
amphibium subass. The seeond Campylium 
polygamum subass. , ma y be confin ed to the coast. 
Koch ( 1926) has pointed out a Magnocaricion 
elatae, in WesthotT & Den Held (loc.cit.) only 
Magnocaricion. Balåtovå-Tulåckovå (op.cit.) hås 
separated two .alliances, Caricion gracilis and Cari
cion rostratae, according to Oberdorfer et al. ( 1 967) 
only suballiances. Passarge ( 1 964 a) has u sed 
Magnocaricion elatae and (Magno-)Caricion gracilis 
(Neuhäusl 1 95 9, Gehu loc.cit.). WesthotT & Den 
Held (loc.Cit.) and Oberdorfer et al. (op.cit.) have 
placed only one alliance into Magnocaricetalea 
belonging to Phra�mitetea. 

Aquatic vegetation 

Sparganium minimum community Westhott 1 968 

(Table XX, distribution map 36) 

Classification: Sparganium minimum is a local 
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characteristic and as a rule dominant taxon of a 
Sparganium minimum community. Polygonum 
amphibium and Alisma plantago-aquatica are 
among the companion taxa. 

Structure: The vegetation consists of a very closed, 
single-layered plant community dominated by the 
small nymphaide, Sparganium minimum, with the 
green slender leaves totally covering the surface of 
w ater. Other plants are scattered or occasional. In a 
related community in the mire districts Utricularia 
spp. are closely associated (see Osvald 1 923 p. 242, 
Tuxen 1 937  p. 45, Muller & Görs 1 960 Table 4). 

Development: A Sparganium minimum comm. oc
curs · rarely in small pools with stagnant or weakly 
flowing water with a water depth of 10-50 cm. If the 
water in the summer months dries up, Sparganium 
minimum can change from aquatic to terrestrial 
growth (Krausch 1 968 b p. 343). The plant com
munity can be in contact with aquatic or semi
aquatic communities such as Caricetum acutae. 

Ecological remarks: The ecosystem according to 
WesthotT & Den Held ( 1 969 p. 59) has its optimum 
in a mesotrophic milieu, as in the dune depression at 
Ängelholm. A Sparganietum minimi (see Muller & 
Görs loc.cit.) has its optimum in an oligotrophic 
milieu. 

Distribution: According to Muller & Görs (loc.cit.) 
Sparganietum minimi has about the same range as 
Sparganium minimum in the boreal-sub-Oceanic 
area (Tuxen 1 93 7 p. 45, Osvald loc.cit., Oberdorfer 
1 957,  Neuhäusl 1 959, Muller & Görs loc.cit., 
Jeschke 1 963, Krausch loc.cit., Passarge 1 964 a, 
Runge 1 973); the Sparganium minimum comm. 
(Hartog & Segal 1 964 p. 389, WesthotT & Den Held 
loc.cit.) within the investigation area at Ängelholm. 

Sociological relationships: Muller & Görs (loc.cit.) 
have placed Sparganietum minimi (Schaaf 1 925, 
Tuxen 1 937  see Muller & Görs loc.cit.) into 
Sphagno-Utricularion belonging to Littorelletea. 
Sparganium minimum comm. has been classified un
der Potamion graminei belonging to Luronio
Potametalia and Potametea (Den Hartog & Segal 
1 964, WesthotT & Den H eld loc.cit. ). 



Vegetational changes and soil development 

THE HALO-NITROSERB 

In the sense of WesthotT ( 1 947) the halosere com
prises vegetation of the intertidal zone, succession 
stages initiating on silt or silty sandy soil regularly 
inundated by the sea. In Sweden the halosere is con
flned mainly to the outer zones of the seashore 
meadows (Dahlbeck 1 945, Gillner 1 960, Tyler 
1 969). The nitrosere is proposed to include vegeta
tion, not directly maritime-influenced, of various 
gradient milieus and often with ruderal communities 
belonging mainly to Chenopodietea, Artemisietea 
vulgaris and Plantaginetea majoris, as well as the 
nano-phanerophyte class Urtico-Sambucetea. West
hotT (op.cit.) has separated two series 'halosere on 
mud' and 'halosere on sand', the latter one having 
agreements with the present halo-nitrosere with 
irregular inundations and fluctuations of the salt con
tent parrallel to a humus accumulation of drift 
material. 

As seen in Fig. 1 9  the halo-nitrosere is divided into 
two series :  in the first on e there are communities of 
Cakiletea maritimae developed into Agropyro
Rumicion, in the seeond series there is a perennial 
drift vegetation, mainly of Agropyretea pungentis. 
The first part of the sere is started with Cakiletum 
maritimae and continued with Atriplicetum Iittoralis 
both rich in therophytes. In stable habitats appear 
Agropyro- Rumicion crispi with many hemi
cryptophytes. Here the halophilic tendency has 
decreased. Instead the nitrophilic milieu is obvious, 
often on places inside stony sandy shores with old 
accumulated drift material. Dahl & Hadac ( 1 94 1  p. 
303) have coupled the halosere with the halo
nitrosere. In the latter one an Atriplicetum Iittoralis 
is developed into an Elymetum arenarii, related to 

Potentillo-Elymetum (Tiixen 1 966), as well as into 
an Euphorbietum palustris. The soil type is a beach 
syrosem with an increased drift layer with a neutral 
. soil reaction. 

Degenerated Cakilc�tum maritimae, especially 
Cakile maritima soc., may be a base of 
Honkenyetum peploidis initiating a seeond series of 
halo-nitrophilic vegetation in iostable habitats on 
seashores with sand, gravels or stones on offshore 
barrier islands (see Gravesen & Vestergaard 1 969), 
on coasts with marine accumulation (see Böcher 
1 9  52 b) or semi-protected, as near Vegeholm on the 
bay of Skälderviken. Warming ( 1906 pp. 5 3-58) and 
Böcher (op.cit.) have given a more comprehensive 
picture of the changes of Honkenyo- Crambetalia 
maritimae including a development from 
Honkenyetum peploidis · via Crambetum maritimae 
to a Beta maritima comm. not registered in South 
Sweden, where at Falsterbo Ho�kenyo- Agropy
retum acuti and Lepidietum latifolii, both belonging 
to Agropyretalia pungentis, are succeeded by 
Honkenyetum peploidis. In Honkenyo- Agropy
retum acuti the halo-nitrophilic tendency is 
recognized by the luxuriant Elymus arenarius, on the 
small island of Måkläppen also guanotrophically in
fluenced. In the oligohalinic zone Lepidietum latifolii 
seems to be transformed into Agropyro- Rosetum 
rugosae. stability and salinity are more important 
f actors than c hanges in organic matter. The soil type 
is a syrosem mixed with tang with rather small 
changes. The soil reaction is about neutral. 

THE XEROSERE 

The maritime dune subsere 

The xerosere has been divided into the maritime 

Ca�i letum marit imae . . . . . l . . � Atripl icetu m I i t to ra iis ... Agropyro - Rum1c1on c n sp1 

Fig. 1 9. The halo-nitrosere. 

Cak1 le marrt1ma soc. 

t 1 ' d '  - Honk eny a - Ag ropyretum acuti  � Lepidietum lat i folii Honken1etum pep 0 1  I S  � 
� --------------- ( A mmophilioJ boreal is ) Agropyro - Rosetum rugosae 

l 
( F estuco - Sedetalia ) 
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Agr. ten. - Pop. tre m. comm. 

Ag ropyra - Rosetum rugosoe 

(Agr opyre.teo l 
pungenl o s ) 

Spergufo - Corynephorion 

Solici - E m pet retum 
Festuca a ren.  s u bass . 

. ---- J Emp. nogr. sac . 

Pyr o l o 
Pinetu m 
sylvestris 

L---- Pteur. schreb.- Agr. ten.comm. 

'--....... Lophoc.het .suboss. Melam pyro - Q.uercetum roboris Ca l. epig . vicoriant Typ. suboss. 
Betula verrucosa var. - Luzulo campestris vor. // 

Polypod. vu l g .  suboss. 

Coltuno vulgoris soc . J 
L...------- Solicetum arenariat ---N-or-'detolio 

Fig. 20. The xerosere, the maritime dune subsere. 

dune subsere, the subsere comprising sands affected 
by man. and the glacifluvial subsere. The first one as 
seen in Fig. 20 earresponds to a distinct succession 
on mariti�e sands, from the pioneer vegetation on 
embryo dunes to a elimax community, a steady state 
forest (Tomuschat & Ziegenspeck 1929, Pukarek 
1 96 1 ,  Ellenberg 1 963, Chapman 1 964, Gehu 1 964, 
Tiixen 1 967 c). Whittaker ( 1 953) says that common 
to succession and the elimax is the interplay of po
pulations, which in succession is expressed in direc
tional change and in the elimax as fluctuation around 
an average. Similar or convergent community 
patterns tend to develop in adaptation to similar en
vironments. Change in environment implies change 
in the community pattern. 

The present vegetational succession starts with 
Elymo-Ammophiletum, continues with Violo
Corynephoretum, and Salici-Empetretum and 
reaches a elimax, not prevailing but rather split, of 
Melampyro- Quercetum roboris Calamagrostis 
epigeios vicariant (Sandhammaren), inland vicariant 
(Ängelholm), Oxalis acetosella - Quercus petraea 
comm. (Haverdal) and Pyrolo- Pinetum sylvestris 
(Furuboda). In the Atlantic region the final stage is 
regarded an oak forest (Chapman op.cit., Gehu 
op.cit., Tiixen op.cit.), along the Swedish coast ob
viously seen in the province of Bohuslän (Tiixen 
1 95 1 ,  Ivarsson 1 962, Ivarsson & Hallberg 1 965), at 
Sandhammaren (Olsson 1 972 a) and probably in 
coastal parts of the province of Blekinge (Berglund 
1963) as weil as on the small island Blå Jungfrun 
( Ottoson 1 965) in . the province of Småland. On the 
bay Hanöbukten at Furuboda there is probably a 
Pyrolo- Pinetum sylvestris, although an old oak 
forest elose to Espet near the small village of Åhus is 
found, and thus it partly agrees with the elimax situa
tion on the opposite Baltic side where a coniferous 
forest is prevalent (Wojterski 1 964 a). Vaccinio
Pinetum sylvestris Empetrum nigrum subass. in 
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South Sweden is regarded only a subelimax and is 
continuously transformed into a more stable condi
tian as represented by the four above-mentioned 
plant communities. 

Elymo-Ammophiletum, in some places initiating 
from destroyed Agropyretea pungentis, is developed 
in the geo- and epilittoral zone on the dunes, where 
variations in sand accretion may lead to a eyelic 
process manifested by Ammophila arenaria soc. 
This process comprises 'Die Kampfkomplexe' (Regel 
1 928), an association complex on moving loose 
sand, in which Agropyro- Rosetum rugosae has for
tified its position and Salicetum arenariae constitutes 
another eyelic phenomenon. With normal ageing of 
the dunes Elymo-Ammophiletum disappears as a 
consequence of reduction or cessation of sand accre
tion, als o indirectly affected by replanted Am
mophila arenaria (Jansson 1 959, Hewett 1970). 
Violo-Corynephoretum is established on the same 
level as Elymo-Ammophiletum Hieracium umbella
tum sspp. subass. and favoured by an instable sand 
or moderate sand burial. The development, only 
partly corresponding to 'die Ruhekomplexe' (Regel 
op.cit.), may be complicated, as shown by van 
Dieren ( 1 934 p. 202), as processes go on parailet to 
each other in various zones marked by accumula
tion, corrosion and deflation. Violo-Corynephoretum 
is succeeded by Salici-Empetretum. At Falsterbo a 
Tortulo- Phleetum arenarii is rarely a link between 
Elymo-Ammophiletum and Thero-Airion. The latter 
is possibly in contact with Spergulo-Corynephorion, 
rarely adjacent to Salici-Empetretum, which 
colonizes a Pleurozium schreberi - Agrostis tenuis 
comm. at Ängelholm replacing Elymo-Ammophi
letum. At Vitemölla, furthermore, Violo
Corynephoretum borders on Koelerion glaucae. 
Moreover, Salici-Empetretum may be in contact 
with Spergulo-Corynephorion, Salicetum arenariae, 
Nardetalia and Calluna vulgaris soc. Of special in-



terest are the intrastructural changes. A very rapidly 
settled Empetrum nigrum soc. is transformed into a 
more stable Lophocolea heterophylla subass. or via 
another pioneer stage into Festuca arenaria subass. 
The changes seem to be both progressive and 
regressive where there is an interaction between 
Violo-Corynephoretum, in some places also 
Cladonio-Corynephoretum, and Salici-Empetretum 
(Böcher 1 94 1  b, 1 952  a). At Sandhammaren the 
reversible development between Polypodium vulgare 
subass. and Lophocolea heterophylla subass. is 
observed. 

Salici-Empetretum Lophocolea heterophylla sub
ass. is replaced by a forest, on the west coast a 
Vaccinio- Pinetum sylvestris Empetrum nigrum sub
ass. , at Haverdal succeeded by a Quercus petraea 
subass., at Sandhammaren by Melampyro
Quercetum roboris Calamagrostis epigeios vicariant. 
The last-mentioned is the primary stage, in many 
cases the only one, and initiated by a Betula 
verrucosa var. (see van der Maarel & WesthotT 1 964 
p. l O, van der Maarel 1 966 p. 68) of short duration 
and developed into a Luzula campestris var. Plant 
communities in subelimax and elimax comprise a 
part of 'Die Klimaxkomplexe' (Regel op.cit.). 

In the xerosere maritime dune subsere the soil un
dergoes a gradual change from dune syrosem, via 
ranker towards podsol or podsoloid (see Reuter 
1 957/58 p. 668). The syrosem skeleton is a well
sorted sand with an (A)-C-profile also showing 
elongated rhizomes and humus lenses, in Elymo
Ammophiletum Hieracium umbellatum sspp. subass. 
with a syrosem-humus (cf. Kubiena 1 953 p. 1 88). 
Between syrosem and ranker there is often a 
ranker-dune syrosem (see Miickenhausen 1 962 p. 
52) such as of Violo-Corynephoretum and Salici
Empetretum Festuca arenaria subass. with a more 
pronounced humus layer, A, in the surface soil. The 
ranker is characterized by a raw humus on a sand 
with a humus mixture and marks later stages of 
Salici-Empetretum, where · the litter fall has in
creased. A ranker is shown in Fig. 2 1 .  A develop
ment from a young syrosem to a podsol with 
pronounced el'uvial and illuvial zones takes about 
200 years (Fukarek 1 96 1  p. 1 5 3). In Vaccinio
Pinetum Quercus petraea subass. the soil is younger 
and, below a thick litter and moss layer, the well
developed raw humus zone is replaced by a diffusely 
eluvial horizon above the B- and C-layers (see Table 
XXII). In Melampyro- Quercetum roboris V ac-
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Fig. 2 1 .  Soil profile from Salici-Empetretum Lophocolea 
heterophylla subass. Haverdal ( 1972-5). 
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Fig. 22. Soil profile f�om Oxalis acetosella - Quercus 
petraea comm. Haverdal ( 1 972-5). 

cinium myrtillus var. and Pteridium aquilinum var. 
the soils are considered to be very old; in the first one 
the raw humus is about 1 5  cm and in the seeond one 
there is a pan at 50 cm (see Table XXII). Here the 
eluvial zones seems to be lacking, differing from the 
strong podsol described by Pukarek (loc.cit.) from 
Darss in the DDR and Piotrowska ( 1 960) from the 
Polish island of U znam. In the Oxalis acetosella -
Quercus petraea comm. there is a podsoloid with a 
very diffuse soil stratification (Fig. 22). 

Plant succession and soil development are con
trolied by the time factor (Olson, J. 1 958 ,  Wilson 
1 960) and a earrelation with changes in soil pH and 
organic matter has been found. The soil reaction has 
become continuously stronger and the pH is lowered 
from 6.2 (in KCl 5.4) in the surface soil, 6.8 (6.0) in 
the subsoil, to 4. 1 (3. 1 )  and 4.6 (3.8) respectively in 
the development from dune syrosem to podsol ; in the 
podsoloid the pH is somewhat higher as weil as in 
the inland vicariant of Melampyro- Quercetum 
.roboris. Parallel to the decrease in pH the organic 
content has increased from 0.20 % in the surface soil 
and 0. 1 7 % in the subsoil to 10-50 % and ca. l %  
respectively. 

The subsere of the sands atTected by man 

Certain trends or progressive developments toward 
the elimax may characterize another successional 

Acta phytogeogr. suec. 60 



76 Hans Olsson 
Agropyro - l.l,uercetum robor1s 

l (Molin i o - � 
Festuco -

�
Sede t a l i a  J��;::���o

o
;

et um 
F

.

ranlgul ion 

Ammophila aren. soc. .--------l------t 
t l � Cladon io - Corynephoretum C 

Mela mpyro- Q.ul'rc E.>tum ro bor i s 
C ct l .  epig . v icariant 
C o ryn . can.  subass .  

H t � Typ. s u ba s s. --Clado nia subass . ....... r l u na vulgarliS soc . _.... 
Open sand .:;;;;;:::::::: 

Sal ici  _ 
Empet rum 

Omh�P"" fl�. -� 
Pinu s sylvestris comm. 

T yp .  suba s s . 

+ C o ry l u s  ave l .  subass. 

t 
Vaccinio - Pinl'tum sy lvestris ===----- Pyrolo- Pinetum 

Emp. n igr.  subass. sy lvest r i s  

Fig. 23. The xerosere, the subsere of the sands affected by man. 

evolution in�tiated by human influences, such as fell
ing, burning and grazing, since the mi d die of the 1 7th 
century. According to Whittaker (op.cit.) there is a 
progressive increase in community complexity and 
diversity, stature and productivity, rnaturity of soil 
and relative stability, and regularity of populations 
often spread as clones around parent individuals. 
The present succession is started as a rule on eroded 
patches with Cladonio-Corynephoretum, also 
coupled to a cycle with Ammophila arenaria soc. 
and the naked sand (Fig. 23) and in some places in 
contact with F estuco-Sedetalia, replaced by a 
Calluna vulgaris soc. and in later stages by various 
forests in subelimax or climax. The process is a clos
ing of earHer open dune landscape (see Söderlingh 
1 698, Kanter 1 750, Dahlbom 1 777/78, Lindblom 
1 782, VisteHus 1 89 1 ,  Wibeck 1 906, Hesselman 
1 908, Tiixen 1 928, Krieger 1 937, Arwidsson 1 938, 
Böcher 1 94 1  a, Sjögren 1 95 7, Troedsson 1 964, 
Olsson et al. 1 97 1 ,  Arwidsson 1 938 ). 

The closing of the plant cover by Ammophila 
arenaria plantations continued in a slow tempo 
between 1 700- 1 830 and then accelerated and today 
most fields are overgrown. At Haverdal (Kanter 
op.cit.) a main part of the sands was naked or oc
cupied by heather, today only near the seaward 
dunes. At Sandhammaren the dwarf shrub heath has 
decreased from about 300 ha to 70 ha. 

Calluna vulgaris soc. is at Revingehed in contact 
with Teesdalio-Corynephoretum related to a 
Polytrichum piliferum soc. (Böcher op.cit. Table 1 3), 
at Sandhammaren with Salici-Empetretum and 
Molini o-Frangulion. On the latter place i t has 
developed into Melampyro- Quercetum roboris 
Calamagrostis epigeios vicariant or to a lesser extent 
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into Vaccinio- Finetum sylvestris Empetrum nigrum 
subass., the latter of which is colonized by oaks. 
Otherwise, as at Ängelholm and Furuboda, the 
fragments of Pyrolo- Pinetum sylvestris are in 
climax. The afforestations mainly on the dwarf shrub 
heath have resulted in a Deschampsia flexuosa -
Pinus comm., which may proceed into Cladonio
Pinetum sylvestris ( originated from Cladonio
Corynephoretum). The latter Finetum is also 
transformed into Vaccinio-Pinetum Empetrum 
nigrum subass. The main pathway to the oak forest 
is via oak regeneration in Calluna vulgaris soc. The 
oak has also the ability to supersede the pine in the 
coniferous forests, especially those with graminids 
and nano-chamaephytes. The diversity and stature 
of Melampyro- Quercetum roboris Calamagrostis 
epigeios vicariant, less common in contact with 
Agrostio- Quercetum roboris, undergoes in
traspecific changes seen in the reversible develop
ment between a typical subassociation and a 
Corynephorus earreseens subass. More rarely the 
former one is replaced by Corylus avellana subass. 
The oak bunches in the typical subassociation 
(Weimarck 1960, Olsson 1 972 a) are a result of a 
clone grown up around a parent individual. Olsen 
( 1 938 Table 7) has studied a vegetation similar to the 
present typical subassociation and proposed a 
successional evolution from mesophytes, such as 
Anthoxanthum odoratum, to acidophytes, such as 
Vaccinium myrtillus and Pteridium aquilinum, 
paraHel to the progressive process of increased raw 
humus formation in a series from podsoloid to pod
sol. 

The interactions between the oak and the pine are 
a chief problem in this subsere. On old maps (Kanter 



op.cit., Dahlbom 1 777/78), illustrated in Figs. 32 - 36 .  
the pine is nearly lacking, but today i t  i s  the most 
prevalent tree on the sands at Sandhammaren (ca. 
270 ha), where, however, the oak trend is increasing; 
the same is also observed at Haverdal, Ängelholm, 
Hemmestorp and Vitaby. At Sandhammaren pollen
analysis has been performed to study changes in 
forest compostition (Table XXI). Calluna-pollen has 
high figures in the oak subsoil and the pine surface 
soil, which is an indication of an afforestated dwarf 
shrub heath. Quercus-pollen has high figures only in 
oak surface soil, in the subsoil replaced by Betula 
and Alnus. Pine-pollen has high figures in pine sur
face soil and deep pine subsoil. In the surface soil of 
a birch fen Alnus-pollen is more predominant than 
Betula-pollen. The production of Alnus-pollen is high 
and the presented figures may be misleading. As a 
whole the result of the pollen-analysis indicates dif
ficulties in drawing conclusions concerning the 
vegetation history. From the opposite Baltic coast 
Paul ( 1 944) and Pukarek ( 1 96 1) have discussed the 
composition of an earlier forest, a mixed forest with 
pine, oak and . various deciduous trees, where now 
Pinus sylvestris is in climax. 

Cladonio-Corynephoretum has formed a ranker
dune syrosem where the surface sand is mixed with 
humus to 1 0-20 cm. The soil development leads to a 
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Fig. 24. Soil profile from C alluna vulgaris soc. Sandham
maren ( 1 9 7 1 -4). 
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Fig. 25. Soil profile from Genisto-Callunetum. Mästocka, 
S. Halland ( 1 972-5). 

podsol in rnature stands of Calluna vulgaris soc. 
(Fig. 24) with a dense raw humus and an elongated 
illuvial B-horizon (Table XXII). The soil profile is 
different from the condition in a Genisto-Callunetum 
(Fig. 25) also with an eluvial zone on the moraines at 
Mästocka in the southern part of the province of 
Halland. The podsolation is still more pronounced in 
heather areas with scattered pines (Tamm, C .-0. 
1 94 7 p. 77). The podsol is often radieall y changed in 
the afforestated Deschampsia flexuosa -Pinus 
sylvestris comm. Two stands, 70 and 30 years old, 
are investigated (Fig. 26). The stratification is 
sharper in the first one, also with a seeond humus 
horizon. The raw humus layer is thick and rich in 
roots, in the seeond stand probably also with rem
nants of Calluna vulgaris and litter ramified with 
fungal hyphae as in the soil profiles given by 
O vington ( 1 9  5 1 ). H e has registered a separate dis
tinct horizon of intense reddish brown motding not 
seen in the present stands. The afforestation has 
lowered pH and seems to increase the loss of availa
ble nutrients from the soil (see Ovington 1 950, 
1 95 1). Vaccinio-Pinetum Empetrum nigrum subass. 
on the sandy plain with sea gravels at Haverdal has 
developed an obvious podsol with both eluvial and il
luvial zones (Fig. 27 left), which are sharper in the 
typical subassociation (see Tamm, O. 1 937) on the 
moraines such as those near Lidhult (Fig. 27 right) in 
the western part of the province of Småland (Table 
XXII). The latter soil type is an iron podsol (see 
Miickenhausen 1 962, Kundler 1 965). 

The oak forest, Melampyro- Quercetum roboris 
Calamagrostis epigeios vicariant Luzula campestris 
var., has a podsol with two humus horizons as well 
as two illuvial B-layers (Fig. 28 left). The inland 
vicariant is sharply stratified with eluvial and illuvial 
zones as at K varnabacken (Fig. 28 right) in the 
southern part of the province of Halland (Table 
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Fig. 2 7. Soil profile s from Vaccinio- Pinetum sylvestris. 
Left: Empetrum nigruin subass. Haverdal ( 1 97 1 - 1 1 ). 
Right: Typical subass. Lidhult, Småland ( 1 972-5). 

XXII), and in the northern part of Scania 
(Weimarck 1 947 c). The oak forest at Sandham
maren has developed a very complicated soil profile 
partly due to the clone spread (see Feilberg 1 968) 
and sand burial. Also in this subsere there is a 
decrease in pH from ca. 5 (in KCl ca. 4) in Cladonio
Corynephoretum to ca. 4 (ca. 3) in the various 
forests, thus a much smaller decrease compared with 
the maritime dune subsere, and an increase in 
organic content 

The glacifluvial subsere 

The glacifluvial subsere (Fig. 29) comprises the 
successional evolution on glacifluvial sand also mix-
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Fig. 26. Soil profiles from Deschampsia flexuosa - Pinus 
sylvestris comm. Sandhammaren ( I  97 1 -4). Left : Stand 70 
years old. Right: Stand 30 years old. 
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ed with aeolian sand and is in some places initiated 
with a eyelic process between naked sand and 
pioneer stands of Senecio vernalis-Holcus mollis 
�omm. and Teesdalio-Corynephoretum. The latter 
one is replaced by or in contact with Antherico
Koelerietum glaucae, often . surrounded by other 
Festuco-Sedetalia communities. Teesdalio
Corynephoretum is developed chiefly into Agrostio
Callunetum and in a later stage Agrostio
Quercetum roboris. Festuca ovina - Rumex acetosa 
comm. may serve as a separate transitional stage 
toward Agrostio- Quercetum roboris, probably only 
a subclimax, syn. paraelimax (Tiixen 1 95 1), and with 
a mixed deciduous forest in elimax (see Bjerke 1 957). 
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More rarely a Calluna vulgaris soc., seen at 
Revingehed, is a link between Teesdalio-Coryne
phoretum and Melampyro-Quercetum roboris, 
which occurs mainly on the eskers (see Linnermark 
1 960) but also on very poor glacifluvial sand and is 
regarded a re-development of an oak forest earlier 
degrarled to a heath (see Tiixen & Diemont 1 936). 
The dwarf shrub heaths on the eskers, corresponding 
to a Genisto-Callunetum, are today very reduced 
(Damman 1 95 7, Persson , Å. 1 97 1 ), invaded by 
birches (Persson, A. op.cit. p. 43) or on the hill of 
Romeleåsen by oaks. Within the series of Agrostio
Quercetum roboris or Melampyro- Quercetum 

Festuco - Sedl'tal io 

Senecia vernolis -
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Fig. 28. Soil profiles from Melampyro- Quercetum 
roboris. Left: Calamagrostis epigeios vicariant typical 
subass., Luzula campestris var. Sandhammaren ( 1 97 1 -4). 
Right: Inland vicariant. Tönnersjö, S. Halland ( 1 972-5). 

roboris there are disturbances from various con
iferous forests, established outside the natural 
habitats of pine, Pseudopinetum sylvestris (P assarge 
1 962 a) a substilute of the oak forest with specific 
features in the landscape division (Meisel-J ahn 
1 9  55). The present author has u sed Pseudopinetum 
sylvestris as a name for new afforestations as weil as 
instable stands, often transformed into Agrostio
Quercetum roboris or Deschampsia flexuosa - Pinus 
sylvestris comm. and affiliated to V accinio- Finetum 
sylvestris typical subassociation seen at Björka. The 
two latter forests are also converted into 
Melampyro- Quercetum roboris. 

Fest . ovino - R u mex oc e t o s o  comm.

� 
Holcus moll is comm. ::::::----_ ,..----'-----------'1 1 1  --.:.:::::;;;: Teesdol i o - Cory n e ph or e t u m  ....... Agro st io _ Co l i u n e t u m ... Agro s t i o - Q• •erce t u m  robo r i s � � Typ. suboss.-A r t e m .  comp.subass. 

� P s eudopinetum// 
Open sond L.__________ sylvest r i s  

� . . Deschomps1a I lex.- Pmus 

::�vci� � :�n��m \ 
sylvest r i s  typ.

�\ 
'---------- Coliuna v u lgor is soc . Melampy r o  -O.uercetum robo r i s  

Fig. 29. The xerosere, the glacifluvial subsere. 
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The soil genesis and evolution is here more com
plicated than on the pure aeolian sands. A 
prog�essive trend is found from ranker or podsol
ranker in Teesdalio-Corynephoretum, on the naked 
sand in certain cases syrosem, towards podsol or 
podsoloid in rnature heath and forest soils. 
Antherico- Koelerietum glaucae shows a pararend
zina (Andersson, O. & Waldheim 1946 Table 6, 
Waldheim 1 947 pp. 67-78, Schlichting 1 954 pp. 45-
49, Mattiasson 1 970, Påhlsson, L. 1 974). Linner
mark ( 1 966) has shown podsolation stages in the 
pararendzina after coniferous plantations. The 
heather vegetation influences the soil in different 
ways. On the moraines there is a pronounced podsol, 
on glacifluvial sand only podsol-ranker also due to 
lower precipitation (Damman 1957). Agrostio
Quercetum roboris forms in some places a podsol 
with a raw humus and an illuvial B-horizon with rus
ty motding , in other places a podsoloid lacking a 
raw humus. Melampyro- Quercetum roboris is more 
podsolized. Various afforestated pine forests have 
developed on obvious podsol as Galio
Pseudopinetum sylvestris and Deschampsia flexuosa 
- Pinus sylvestris comm. in Vomb's Fure (Troedsson 
1 964). There a brown earth during the deciduous era 
until the 1 8th century has been successively con
verted into a soil type similar to a podsol (Troedsson 
op.cit.) with a deterioration of the soil state as a con
sequence, also seen at the afforestations at 
Vitemölla. The leaching of nutrients has accelerated 
(see Stålfelt 1 965 pp. 2 1 8-228). The change from 
brown earth to podsol on sandy soils is the reason 
for introducing a transitional form, podsoloid 
(Linnermark 1960). From DDR Kundler ( 1 956, 
1 96 1) has discussed the differences between podsol, 
brown podsolic soil and brown earth. 

THE HYGROSERE 

The eutrophic subsere 
In this work the hygrosere comprises the vegetation 
in moist and wet dune depressions with a water-

logged soil, as a rule periodically inundated. The 
hygrosere has been considered to include one 
eutrophic (Fig. 30) subsere and one oligotrophic 
(Fig. 3 1  ). In the former besides the hydro factor the 
air in the soil and supplied nutrients are regarded 
major factors. The Sparganium minimum comm. is 
the only true aquatic community depending on a 
rather permanent water surface. Otherwise the 
vegetation is converted into a semi-aquatic 
Caricetum acutae, also a substitute of Irido
Alnetum glutinosae. These two communities are 
often linked via Alno- Salicetum cinereae. The seral 
stage Filipendulo- Alnetum glutinosae couples the 
xerosere with the hygrosere, also evidenced by 
oligotrophic contact communities, viz., Caricetum 
canescentis -nigrae , Myrico- Betutetum pubescentis 
and Athyrio-· Alnetum glutinosae. Vegetational 
stages in a eutrophic subsere can also be seen in the 
work s of Vallin ( 1 925), Pukarek ( 1 96 1  p. 2 1 5), Gehu 
( 1 96 1  p. 26 1)  and Doing ( 1 963 a p. 44). 

The oligotrophic subsere 

The oligotrophic subsere (Fig. 3 1) is divided into two 
series. The first one comprises a zonation found on 
the west coast from Salicetum arenariae Carex nigra 
subass. via Molinio- Myricetum gale towards 
Myrico- Betutetum pubescentis sometimes with 
Agrostis tenuis - Populus tremula comm. as a tran
sitional link. Many contact communities are present 
such as Ammophilion borealis, Salici-Empetretum, 
Cladonio-Callunion, Vaccinio-Pinion and Caricetum 
canescentis -nigrae. On Skanör's Ljung Ericion 
tetralids has replaced Salicetum arenariae as an in
itial stage. 

In the sense of Good ( 1 935), a very truncated 
hydrosere is present. He has correlated the seral 
stages with the increase of water and given a picture 
of the complexity in this type of habitat. Ranwell 
( 1 960 p. 1 39) has suggested a form of woodland of 
Quercus and Betula after a stage with Salix and 
Betula spp. The main so il type is a moist rank er, in 

( C o r i c e t u m  canescent i s - nigrat> - Myrico- B e tule t um pub e sc t> n t i s - At hyrio-Alnt>tum glutinosat>l 

Caricetum acutat> lrido- Alnetum glutinosat> 
Sparganium mini - - Polyg. amphib . - Campyl. palyg . -- Potentilla palust r i s  - Mn ium puncta-
mum comm. subas s .  subas s. suba s s .  

�-----�------� L A l no - Salict>tum cinereoe 
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Fig. 30. The hygrosere, 
the eutrophic subsere. 
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Fig. 3 1 . The hygrosere, 
the oligotrophic subsere. 
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the woodland probably converted into a podsol. In 
the soil evolution the pH seems to decrease and the 
organic matter increase (Table XXII). 

The subseral development at Sandhammaren is 
summed up in a seeond series confined to isolated 
d une depressions with a high w ater table (see W alter 
1 968 Fig. 642). On the wettest habitats Carex 
rostrata - Juncus etTusus comm. is established in ad
jacent wet and moist stands bordering on a mosaic 
complex including Caricetum canescentis -nigrae, 
Comaro- Salicetum auritae and Polytricho
Betuletum pubescentis and corresponds to an 
oligotrophic development with Sphagnum-rich com
munities and Betuletum pubescentis described by 
Fukarek ( 1 96 1  pp. 235-239) from the peninsula of 
Darss. In drier habitats Carex nigra -Calamagrostis 
epigeios comm. is a link to Melampyro- Quercetum 
roboris, also in contact with Polytricho- Betuletum 
pubescentis, which seems to be converted into 
Myrico- Betuletum pubescentis. The soil undergoes 

very small changes and varies between anmoor fen 
soil and peat fen soil. The pH varies between 4-5 in 
the surface soil. 

The changes of the climate-phytomorphous soils 
are easier to stud y than those of the hydromorphous 
soils. Caricetum acutae could be an aue soil, an 
allochtonous aue soil (Miickenhausen 1 962 p. 1 22), 
in some places as in Caricetum canescentis -nigrae 
an anmoor fen soil (Laatsch 1 95 7  p. 264). The alder 
carrs and the Salix tall shrubs have developed on the 
sand only immature soils as aue soil, anmoor fen 
soil or in Irido- Alnetum glutinosae Potentilla 
palustris subass. a peat fen soil. Athyrio- Alnetum 
glutinosae has a peaty raw humus with a tendency to 
wet podsol, also observed in Mvrico- Betutetum 
pubescentis. Of a quite different origin is a sandy 
pseudogley in Filipendulo-Alnetum glutinosae. There 
is no seral trend in changes of organic matter and 
soil reaction. 
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Vegetational genesis on studied sands 

On studying the flora, vegetation and ecology several 
representative localities have been ehosen (Fig. 2) 
showing important gradients in climate, vegetation 
and soil. 

MARITIME SANDS 
Haverdal 
The sands extend around the whole bay about 4.5 
km in length. Landwards the distance is up to 2 km. 
The area is divided into north and south parts by a 
small river, Skintan. Moraine cups are surrounded at 
the ends of the bay. Arable land and occasional 
summer cottages border on the sands. The beach is 
narrow, normally about 30 m and broader only near 
the outlet of the river, Skintan. The width of the re
cent dunes is estimated to 50 m and l O m in height 
following the shore line. The dunes are succeeded in 
a transection landwards in the south part by a 
depression, a wide sandy field mainly with coni
ferous forests and 1 .5-2 km, just near the arable land 
with old dunes 1 .5 km in length, irregular in direction 
and form. The highest point is 26 m above the sandy 
plain and 36 m above the sea level. As a whole the 
dunes describe a curve (see Caldenius et al. 1 966 
p. 78). About 350 ha of the sands have been 
preserved as a nature reserve in 1 9  3 7 (Naturskydds
föreningen . . .  1 93 7, Nordin 1 938). 

The absence of drift vegetation on the beach is 
probably a result of seaweed collection. Of interest is 
the name 'tångallmänning' from earHer time. A poor
ly developed Honkenyetum peploidis occurs just in 
front of the dunes, somewhere with steep erorled 
slopes. Near the river outlet a Cakile maritima soc. 
grows on scattered remnants, heaped up near 
vigorous Elymo-Ammophiletum. The continuing 
process of accretion and erosion has shaped various 
types of blowouts on the dunes, enlarged by human 
influence especially in later times. In a work 
(Betänkande . . .  1 936 pp. 63-64) the sands have 
been divided into five zones, viz., (l) the naked beach, 
(2) the dunes with marram grass, (3) a zone with 
shrubby Pinus mugo, (4) the forest on a smooth san-
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dy plain and (5) the old dunes. From the sands south 
of Falkenberg Ameen ( 1 962) has separated three 
main zones, viz. ,  ( l )  the beach, (2) the Ammophila 
dunes and (3) the sandy field with gray dunes split 
in to a) the forest, b) the inundated depression and 
c) the heath. Compared with the dune systems on the 
island of Lres0 and at Skagen, the spit of lutland (see 
Böcher 1 94 1  b, 1 952), the two outer zones at Haver
dal, the beach and the dunes, are small and with 
fragmentary plant communities. Stable Cakiletum 
maritimae and Elymo- Agropyretum junceiforme 
seem to be absent. At Haverdal, also at Tönnersa, 
Elymo-Ammophiletum Hieracium umbellatum sspp. 
sub ass. occurs on the leesides of the dunes as weil as 
on place� exposed to erosion. In some places it is 
located more seawards than the typical subassocia
tion which is only thriving with enough sand burial. 
In the accretion zone of the blowouts there may be 
an Ammophilä arenaria soc. On less exposed places 
a closed Agropyro- Rosetum rugosae is in contact 
with Elymo-Ammophiletum, rarely with Ammophila 
x baltic a. On steep slopes on the northern part of the 
back dunes there is an Agrostis tenuis - Populus 
tremula comm., streamlined by the wind, in certain 
stands with Rhamnus frangula as a subdominant 
and other nano-phanerophytes such as Betula spp., 
Salix ·spp. and Crataegus sp. of minor importance. 
Various graminids such as Agrostis tenuis, Carex 
arenaria, Anthoxanthum odoratum, Poa pratensis 
and Deschampsia flexuosa, are constituents of a 
rather open field layer. 

On sheltered places small patches of Violo
Corynephoretum, both typical subassociation here 
marked with Artemisia campestris, Galium verum 
and Thymus serpyllum and Cladonia subass., are in 
a mosaic with Salici-Empetretum Festuca arenaria 
subass. forming intensively green carpets, also seen 
at Östra Stranden south of Halmstad. Although rare 
finds of Cladonia destricta are noticed no Cladonio
Corynephoretum is observed as on the island of 
Lres0 (Böcher op.cit. Table 8). Cladonia alcicornis is 
striking. On sands strongly affected by man, as at 



Ringenäs on the bay Tylösandsbukten, a Teesdalio
Corynephoretum is present with Rumex tenuifolius, 
Thymus serpyllum, Agrostis tenuis, Aira praecox 
and Festuca ovina joining vital individuals of 
Corynephorus canescens and Carex arenaria. A 
specific floristic structure of Salici-Empetretum is 
recorded near the village of Haverdal on low back 
dunes, where a mixture of Juniperus communis, 
Rosa rugosa and Lotus corniculatus appears. On 
low dunes near the village of Villshärad small shrub
by stands with Pinus mugo are present. 

Of special character is the vegetation along the 
small river, Skintan. The water is contaminated and 
rich in nutritive substances. Near the outlet a mixed 
stand very rich in plants such as Potentilla reptans, 
Polygonum amphibium, Phalaris arundinacea and 
Phragmites communis occurs. Near the water tall 
shrubs of Salix spp. are found. A Filipendulo
Alnetum glutinosae is situated on a ground rich in 
fine sediments forming a pseudogley, as at Tönnersa. 
The trees are low-growing and the canopy is shaped 
by the wind. The herbaceous layer is very weil 
developed. Upstream there is another forest belong
ing to Geranio-Fraxinietea and characterized by the 
presence of Impatiens grandiflora. 

Between the outer dunes and the forest zone there 
is a depression, the lowest part in the whole dune 
system, which is inundated in winter. 
Physiognomically this area is a vegetation complex. 
The driest stands are occupied by Salici-Empetretum 
with scattered Erica tetralix and Lotus corniculatus 
with red and yellow flowers, accompanied by Carex 
nigra, C. panicea and Plantago maritima on small 
elevations or. on the gentie slope with virgin pines in
side the depression. Here the main part of the vegeta
tion belongs to Molinio- Myricetum gale Salix 
arenaria subass. forming a series of variants after a 
hydro gradient. The homogenousness is decreased. 
Just behind the outer dunes on rather dry sites Vac
cinium uliginosum forms closed stands. The presence 
of Potentilla anserina and Filipendula ulmaria is a 
result of the instable conditions. Erica tetralix 
dominates where the water has difficulties in in
filtrating. The liverwort Gymnocolea inflata grows in 
the interspaces and indicates certain agreements with 
Ericion tetralicis. However, the floristical structure is 
very different from ·a w et heath vegetation as at 
Skanör's Ljung (see Malmer et al. 1 965 pp. 1 29- 1 30) 
or at the small village of Steninge north of the in
vestigated area (see Böcher 1 943 a Table 22), where 
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the situation is mo re similar, although lacking in 
Myrica gale. Related vegetation from Jutland 
(Raunkiaer 1 9 14, Heykena 1 965 Table 38) and from 
the Netherlands (van Dieren 1 934 Table 5 1) is 
found. Scattered small Sphagnum recurvum hum
moeks with Oxycoccus palustris and Malinia 
coerulea occur, probably a more western feature. In 
the vicinity of the wettest part in the gradient Myrica 
gale grows tagether with Potentilla palustris, 
sometimes P. anserina, and Agrostis canina. The two 
latter ones indicate a relationship with Agropyro
Rumicion (W esthotT & Den Held 1 969 p. 1 10). In an 
adjacent stand Phragmites communis, Carex nigra 
and N aumburgia thyrsiflora are f o und. On the most 
inundated place there are also Iris pseudacorus, 
Lythrum salicaria and Lysimachia vulgaris. A 
N ardetalia community with N ar dus stricta, 
Deschampsia flexuosa, Potentilla erecta, Luzula 
multiflora, Viola canina and Veronica chamaedrys 
occurs on the north side of the small river in a fringe 
behind the outer dunes, near a small fen of 
Caricetum canescentis -nigrae Calamagrostis 
canescens variant joining Juncus filiformis, also seen 
at Tönnersa. 

A fragment of Molinio- Myricetum gale typical 
subassociation with Myrica gale, Vaccinium uli
ginosum, Juniperus communis, Potentilla erecta and 
Molinia coerulea forms a pioneer dense shrub 
vegetation between the depression marked with Salix 
arenaria subass. ; w hen streamlined i t is transformed 
into an instable Agrostis tenuis - Populus tremula 
comm. with a low canopy of Populus tremula and 
Rhamnus frangula. Vaccinium vitis-idaea, 
Deschampsia flexuosa and Melampyrum pratense 
appear in the undergrowth. Myrico- Betuletum 
pubescentis in higher stands is in contact landwards. 
A related zonation is given by Nilsson, N.-G. ( 1 966) 
from the coast at Steninge. The main part of the san
dy plain is covered by Vaccinio- Finetum sylvestris 
Empetrum nigrum subass. on a gentie slope near the 
depression colonized by Salici-Empetretum with 
juvenile individuals of both Pinus sylvestris and P. 
mugo. The pine forest consists, in the stage im
mediately after Salici-Empetretum, of very thin, 
rather scattered pines with a mosaic of Empetrum 
nigrum and Cladonia spp. · on the ground (see Woj
terski 1 964 b). The soil condition is very complicated 
with a fine shingle stratification leading to the poor 
podsolated stands. Probably the aeolian sand has 
been removed to a large extent and acco.mulated in 
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Fig. 32. The maritime sands at HaverdaL E = Lynga 
dune, F = a lake, today only a marsh. Map drawn by 
Kanter in 1 750. 

the old dunes. Kanter ( 1 750) has marked a large 
area with 'klappersten' (=fine shingle) and aeolian 
sand partly surrounded by smooth heather vegeta
tion. Landwards on well-sorted aeolian sand a moss
rich pine forest is present. In a Quercus petraea sub
ass. the pines are mixed with Picea abies, Betula 
pubescens and Quercus petraea. Vaccinium spp. 
have replaced Calluna vulgaris and Empetrum 
nigrum. 

On and behind the old dunes, which eaused the 
people considerable trouble (see Söderlingh 1 698, 
Kanter loc.cit., Olsson, A. 1 940-45), Quercus 
petraea is predominant. An oak forest seems to have 
covered parts of the sands in earlier time (see 
Richardsson 1 75 2-53 p. 1 84). On the dunes the oaks 
are shrubby and in some places mixed with Tilia cor
data and Juniperus communis and with various 
acidophytes, such as Luzula pilosa, Trientalis 
europaea and Deschampsia flexuosa in · the field 
layer. The absence of Calamagrostis epigeios in
dicates closer relationships with inland poor oak 
forests than with the coastal vicariant at Sandham
maren. On the highest dunes isolated clones of Am
mophila arenaria are present. The pine forest, also 
with certain young plantations, extends seawards. 
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'Inside the dunes the oak forest, with a podsoloid and 
influenced by man, contains both heath and meadow 
plants, such as Convallaria majalis, Oxalis acetosella 
and Anemone nemorosa. Both Söderlingh (op.cit.) 
and Kanter (loc.cit.) have described a lake between 
the dunes and the arable land. The lake today is 
reduced to a contaminated marsh. 

Tönnersa 
A wide area of aeolian sand is situated around the 
outlet of the river Lagan and landwards estimated to 
1 1 50 ha or more by Noreen ( 1 89 1). The distance 
along the shore between the outlets of the two rivers, 
Lagan and the northern Genevadsån, is about 4 km. 
The sand is on the broadest part 4-5 km, but only 
1 .5 km wide in the southern part of the bay 
Laholmsbukten. The beach is 30-40 m in width. The 
recent dun e s following the shore Iine are l 00 m 
broad and 5- l O m in height. The depression im
mediately inside the dunes, very pronounced in the 
southern part, marks the place of an embanked shore 
lake (Öster 1 952 p. 20 1). A seeond dune ridge, 10-
1 3  m in height, is situated about 300 m from the 
seashore. The main part of the sands closer to the 
arable land is composed of a plain with a pine forest. 
Old dunes are built up in the E-SE part, 3-4 km from 
the seashore, l 0- 1 5  m a bov e the plain and about 
25 m above the sea level (see Mohren & Larsson, W. 
1 968 p. 85). The topography is irregular in a NNE
WNE direction. In some places in the arable land, 
today intensively cultivated, the village landscape is 
formed with smooth sand dunes covered with grass 
and with scattered oaks (see Sjöbeck 1 945). South of 
the river mouth of Lagan the outer recent dunes are 
successively decreased in size in the direction 
towards the village of Skummeslöv. North of the 
river mouth of Genevadsån the dunes are in contact 
with moraine cups. About 400 m from the seashore 
a motorway separates the sands. 

N ear the outlet of the river Lagan the width of the 
beach is strongly variable as a consequence of 
c hanges in s upplied w ater volumes from the river, 
leading to an abrasion process often in combination 
with the erosion effect from the storms. The bea�,;h is 
naked without wrack deposits, very different from 
the situation at the northern part on the beach bar 
near the outlet of the river Genevadsån. A dune 
plateau borders on the beach bar and extends 
southwards abruptly edging smaller dunes, slowly 
accumulating or nearly eonstant in height with a 



Fig. 33.  Eroded dunes. Tönnersa 
1973. Photo B. Wallen. 

monotonous vegetation of Elymo- Ammophiletum, 
near the river mouth of Lagan. N ear the beach Am
mophila arenaria is robust and vital. On stable sand 
Ammophila x baltica occurs in separate clones, more 
rarely also Calamagrostis epigeios. A Salicetum 
arenariae Ammophila arenaria subass. in some 
places borders inwards on the flat, wide dune depres
sion. On certain lee slopes degenerated stands are 
rich in bryophytes and lichens, such as Ceratodon 
purpureus, Pohlia nutans, Brachythecium albicans, 
Parmelia physodes, Cetraria glauca, Usnea hirta, 
Evernia prunastri and Cladonia spp. Polypodium 
vulgare is absent and no agreements with Salici
Empetretum are found. 

The dune plateau is broken with many blowouts 
and steep eroded slopes, especially towards the 
beach (see Bergström 1 968). The wind breaches 
have formed small barchans with sand volumes 
transported in over the depression. The normal 
succession is interrupted. The sand burial favours the 
Ammophila arenaria soc. in monospecific stands. On 
steep slopes on back dunes with loose sand Festuca 
arenaria is mixed. On firm sand the Hieracium 

. umbellatum sspp. subass. is present, often on the 
eroded dunes near the beach. On places with reduced 
or without sand supply relicts of Violo-Cory
nephoretum Cladonia subass. occur as a rule on a 
mat of rapidly colonizing Polytrichum piliferum (see 
Warming 1 909 p. 237). Green earpets of Empetrum 
nigrum soc. are in a mosaic and expand over the 
lichen-rich stands, also as a result of too great supply 
of sand superseded by Ammophila arenaria. 

Juvenile pines are scattered on the dunes, often 
near fragments of Salici-Empetretum Lophocolea 
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heterophylla subass. Round certain pines on the bare 
ground a form of Cladonia alcicornis with large 
phylloclads is seen. Salix arenaria thrives in con
tinuous sand burial, studied near a small depression, 
a slack, in connection with the flat, wide depression 
through a narrow furrow. A wind breach has pushed 
sand in over the slack dominated by Salicetum 
arenariae Carex nigra subass. On the new sand Salix 
arenaria grows vigorously, prostrate up to h alf a 
met·re, an expanding clone in the Salix arenaria cycle 
(see Paul 1 944 pp. 328-337, Ranwell 1 960 p. 1 30), 
here illustrating the accretion phase. 

In the wettest corner of the slack, towards the sea, 
a Molinio- Myricetum gale Salix arenaria subass. has 
been mixed with elements from Caricetum acutae. 
Today this stand is buried by sand. Certain plants 
from Ericion tetralicis, such as Erica tetralix and 
Lycopodium inundatum, have been seen in iostable 
habitats often edging the slack. A related milieu is 
reported frol_ll Hökafältet south of the river Lagan 
(Nilsson, A. 1 905 p. 330). Salicetum arenariae Carex 
nigra subass. contains scattered Carex acuta, the 
furrow Iris pseudacorus, and certain dune walls elim
bing Phragmites communis. A good indicator of the 
fluctuating water condition is Achillea ptarmica edg
ing the slack, furrow and the flat wide depression, in 
the central part separated by a ditch, rather parallel 
to the shore Iine, with Carex rostrata, Alisma 
plantago-aquatica and Ranunculus flammula. Along 
the ditch and edging the dunes seawards there is an 
Alno- Salicetum cinereae (see Passarge 1 96 1 ,  Doing 
1 962, Passarge & Hofmann 1 968), ranked with 
Carici- Salicetea cinereae, with wind-shaped and 
streamlined canopies. The most important tall shrub 
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is Salix cinerea, often mixed or surrounded with 
Phragmites communis. Alnus glutinosa, Populus 
tremula, Betula spp. and Salix aurita are in subor
dinance. Caricetum acutae is in the wetter parts 
differentiated into a monotonous Polygonum 
amphibium subass., on somewhat drier stands into a 
Campylium polygamum subass. Landwards a 
Caricetum canescentis -nigrae Calamagrostis 
canescens variant is present succeeded by a tran
sitional zone with dead trees and a specific flower 
spectrum of white, yellow, blue and red colours from 
Peucedanum palustre, Lysimachia vulgaris, 
Scutellaria galericulata and Lythrum salicaria in a 
direction towards Myrico- Betutetum pubescentis on 
higher ground, sometimes preceded by an aspen tall 
shrub. 

The forest undergrowth consists of a nano
phanerophyte layer of Myrica gale, Vaccinium uli
ginosum and Populus tremula and a well-developed 

· moss earpet On the steep slope of the seeond dune 
rid ge C arex aren aria, scattered Ammophila arenaria 
and Hieracium umbellatum sspp. are seen, on the top 
a light Cladonio-Pinetum sylvestris Corynephorus 
canescens subass. Adjacent to the last-mentioned a 
shrubby Pinus mugo stand occurs. Purther inwards 
V accinio- Finetum sylvestris Empetrum nigrum sub
ass. appears in three phases, the first moss-rich one 
dominated by Pleurozium schreberi on a smooth 
ground, the seeond in rather dark habitats with 
Empetrum nigrum as the only chamaephyte and the 
third marked with Vaccinium vitis-idaea. In the 
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Fig. 34. Vegetation mosrue m a 
wide depression inland from the 
seaward dunes. Alno- Salicetum 
cinereae, Caricetum acutae, 
Caricetum canescentis -nigrae 
and in the background Myrico
Betuletum pubescentis. Tönnersa 
1 9 7 1 .  Photo H. Olsson. 

terrain depressions Myrico- Betutetum pubescentis is 
uniformly triple-layered . with Betula pubescens, 
Myrica gale and Hylocomium splendens, in certain 
cases also Ptilium crista-castrensis. A birch fen with 
Carex nigra and C. canescens, similar to a 
Polytricho- Betuletum pubescentis, is less common. 

Just behind the outer dunes, about halfway to the 
river Genevadsån an al der c arr, Irido- Alnetum 
glutin?sae is periodically inundated and supplied 
with allochtonous humus. An adjacent Alno- Sali
cetum cinereae is very closed and the undergrowth 
nearly absent, only with a naked dark humus 
ground, although Caricetum acutae grows outside. 
On a back dune an Agrostis tenuis - Populus tremula 
comm. with the nano-phanerophytes Populus 
tremula, Sorbus aucuparia and Rhamnus frangula, 
with a field layer of Maianthemum bifolium and 
Agrostis tenuis earresponds to an analyzed stand at 
Ängelholm. An Athyrio- Alnetum glutinosae, more 
common on the moraines (see Malmström 1937), as 
weil as a Sphagno- Alnetum glutinosae (see 
Malmström op.cit., Malmer 1 968 c), recognized by 
the presence of Athyrium filix-femina and ah in
creased frequence of Betula pubescens compared 
with lrido- Alnetum glutinosae, occupies a soil with 
a rather peaty surface layer and extends to the north 
near the river Genevadsån where it is replaced .by 
Filipendulo- Alnetum glutinosae. 

The northernmost dune area is characterized by a 
beach bar, the flattest part naked or sparsel y 
colonized by Honkenya peploides and Elymus 



Fig. 35 .  The maritime sands at Tönnersa, with shrubby 
fences both on seaward dunes and old inner dunes. Map 
drawn by Kanter in 1 750. 

arenarius (see Ardö 1 957  Fig. 32). The shell deposit 
is small and much less compared with the situation 
at Ängelholm. Cast-up seaweed has developed a sub
stratum for Cakiletum maritimae or Atriplicetum lit
toralis and there is also a Cakile maritima soc. on 
isolated drift material. Just outside the low primary 
dunes with Ammophila arenaria and scattered 
Agropyron junceum ssp. boreoatlanticum, a fringe 
of Honkenya peploides, 5 - 10  m in width, extends 
separated from the wracks situated nearer the sea 
water Iine. Elymo-Ammophiletum Hieracium 
umbellatum sspp. s u bass. grows on a steep slope of a 
seeond dune row up to the dune plateau. Also on 
other places in the broken dune landscape, on rather 
sheltered firm sand Hieracium umbellatum sspp. and 
Parmelia physodes are very striking. An isolated 
stand contains Festuca ovina and seleranthus peren
nis. Clones of Ammophila x baltica occur only here 
and in the southernmost part of the d une area. Violo
Corynephoretum and Salici-Empetretum are in a 
mosaic, also with wide blowouts. At the end of wind 
furrows vigorously growing Ammophila arenaria 
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Fig. 36. The maritime sands at Tönnersa. Map drawn by 
Söderlingh in 1 69 1  ( 1 709). 

soc. is striking. Violo- Corynephoretum typical sub
association contains Festuca arenaria, Artemisia 
campestris and Viola canina var. dunensis, more 
vital in a narrow zone bordering the Empetrum 
nigrum carpets, degenerated into Cladonia subass., 
more common in the south part of the dune area. 
Salici-Empetretum Festuca arenaria subass. or 
Empetrum nigrum soc. colonizes Violo-Cory
nephoretum where the leaching of the soil advances. 
The Empetrum patches grow larger where the soil is 
covered with a lichen earpet and merge into an 
Empetrum-Cladonia heath (Böcher 1 943 a p. 46). 
The Empetrum nigrum stands are colonized by 
C alluna vulgaris in later stages, giving the 
Lophocolea heterophylla subass. in the western 
region with Lotus corniculatus (see Raunkiaer 1 9 14 
Table 8, Böcher 1 94 1  b Table 2), where the sand ac
cretion has ceased, rather close . to the river 
Genevadsån. On the wet sand along the river there 
are certain plants that are found ·on sandy shores of 
the lake Vänern (see Noren 1 906). Reeds of Typha 
latifolia, Carex acuta and Juncus maritirnus are 
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replaced by an Alno- Salicetum cinereae inside, with 
a meadow margin vegetation of Filipendula ulmaria, 
Succisa pratensis, Rumex acetosa, Plantago 
lanceolata, Holcus lanatus, Pragaria vesca and Vicia 
cracca. At the place where the river turns to the 
north a wind breach is very pronounced and large 
quantities of sand have moved out into the river, 
which probably will soon resume its old direction 
straight to the sea, which can be seen on old maps 
(Söderlingh 169 1 ,  Kanter 1 750, Brandberg 1 8 1 9). 
Upstream in the vicinity there is a Filipendulo
Alnetum glutinosae, in certain stands with Humulus 
lupulus climbing on the tree trunks, on drier ground 
with Paris quadrifolia and Impatiens parviflora, on 
somewhat better with Thalictrum flavum and 
V alerian a sambucifolia. The northernmost locality of 
Dianthus superbus is found in the surroundings 
(Hallenborg 1 956). 

In the area of old dunes, marked as a shrubby 
fence by Kanter (op.cit.), Cladonio- Finetum 
sylvestris, both typical subassociation with Cladonia 
rangiferina and Corynephorus canescens sub
association, occurs fragmentarily on the dune tops. 
Vaccinio- Finetum sylFestris Empetrum nigrum sub
ass. is found on moister habitats rich in Vaccinium 
vitis-idaea, in some places with fewer nano
chamaephytes and with an increased moss cover. Of 
the dwarf shrubs Calluna vulgaris is uncommon. The 
human influence can be seen in a pine stand with 
small planted Picea abies, and with drainings and 
clearings. The forest also with Myrico- Betuletum 
pubescentis on the sands has changed the substrate 
from dry, w hen the area was covered with heather 
(see Söderlingh Qp.cit.), to hygric favouring Ledum 
palustre at its westernmost locality (Nordin 1 94 1 ). 
Linnaea borealis immigrated 30-40 years after the 
main pine plantation (Neumann 1 884 p. 1 2). 

Ängelholm 

In the inner part of the bay Skälderviken, a wide 
d une area is situated between the outlet of the small 
river Rönneån, near the town Ängelholm, and that of 
Vegeån, near the village of Vegeholm. The sands 
cover an area 'of about 800 ha (Lindbohm 1 89 1). 
The recent ou ter dun e s are lo w, especially in the 
direction towards the river V egeån. N ear the river 
mouth of Rönneån the dunes are about 5 m high, 
situated on a beach bar as a result of the altered 
course of the river similar to the situation in the 
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northern part of Tönnersa. The inner d une landscape 
is somewhat wavy dominated by coniferous plan
tations. Old dunes according to Nilsson, A. ( 1 905), 
are f o und at a distance of O. 7 and 13 km from the 
seashore, and, according to Lindström ( 1 884), have 
probably originated from beach ridges. It is more 
conceivable that these dunes are a result of human 
action (Linne 1 749, Lindbohm op.cit.). Landwards 
the sands border on the arable land, the town of 
Ängelholm and small villages. Several roads and a 
railway cross the area. Fellings and drainings are go
ing on. In 1 953  44 ha of the outer dunes were made 
into a reservation. 

The beach is mostly naked up to a Iine with drift 
materials heaped up by the winter storms and oc
cupied by Honkenyetum peploidis, in a green fringe 
5 - 1  O m in width, in some places by an Agropyron x 
acutum variant (see Gravesen & Vestergaard 1 969 
p. 72), only recognized here. On the naked beach a 
fragment of Atriplicetum Iittoralis may be seen. The 
shell deposits seem to favour an Honkenyetum 
peploidis in a contact with Elymo-Ammophiletum 
mixed with various nitrophytes, such as Rumex 
crispus, Solanum dulcamara var. marinum, Sonchus 
arvensis and Agropyron repens. Present plants have 
agreem.ents both with Agropyretea pungentis (Ge hu 
& Gehu 1969) and with Agropyro- Rumicion crispi 
(Nordhagen 1940). Böcher ( 1 952 b) has studied the 
vegetational development in relation to marine accre
tion and shown the importance of Honkenyo
Crambion maritimae communities. Only Honkeny
etum peploidis occurs at Ängelholm, where probably 
a very reduced Agropyrion pungentis (Gehu & Gehu 
op.cit.) syn. Angelicon Iittoralis (see WesthotT & Den 
Held 1 969), is found with nitrophilic perennials. In 
the mesohalinic zone on the very flat outermost 
dunes, physiognomically similar to Elymo-Ammo
philetum although Elymus arenarius is predominant 
(see Ringdahl 1 92 1), there are in certain stands Ur
tica dioica, Chamaenerion angustifolium, Iris 
pseudacorus and the moss Brachythecium 
rutabulum. In habitats with a greater drift mixture in 
the sand Aegopodium podagraria, Galium aparine, 
Angelica archangelica ssp. Iittoralis and Senecio 
vulgaris occur. Potentilla ansefina is rather uneom
mon and a Potentillo- Elymetum (see Hallberg 1 97 1 ) 
is not present. An indication of a more stable condi
tion is the establishment of Agrostis tenuis, and 
Festuca arenaria and to a lesser extent Poa pratensis 
at Falsterbo. 



On the higher dunes towards Ängelholm the 
floristic structure is different in the Pleurozium 
schreberi - Agrostis tenuis comm. physiognomically 
determined by Deschampsia flexuosa and Carex 
arenaria, also with Corynephorus canescens, Aira 
praecox and Agrostis tenuis and on back dunes 
Dryopteris spinulosa juv. and Polypodium vulgare 
showing a very acid soil reaction. Isolated clones of 
Ammophila x baltica as well as of Calamagrostis 
epigeios are seen adjacent to Ammophila arenaria 
stand s in a mosaic with the previous community. 
'Islands' of Rosa rugosa complete the picture. 
Towards the Vegeholm plain dense stands with 
Carex arenaria, scattered with Stellaria graminea 
and Asparagus officinalis, and a well-developed 
moss layer may border on a NardetaHa community 
with Nardus stricta and Potentilla erecta, in a low 
narrow fringe. They may also be adjacent to Salici
Empetretum Polypodium vulgare subass., often as 
patches on back dunes but also exposed on the front 
side. Polypodium vulgare subass. is here 
characterized by the combination of Empetrum 
nigrum and Polypodium vulgare together with 
Parmelia physodes, Peltigera canina, Cladonia spp. 
and various bryophytes and is obviously differen
tiated from the Lophocolea heterophylla subass. on 
dry stands outside the pines dominated by Calluna 
vulgaris and with occasional Potentilla erecta. 

On places sheltered by the trees with an increased 
moistness Salix arenaria, Lotus corniculatus, 
Sieglingia decumbens and Erica tetralix are included 
as constituents. To the first type of stands a 
Cladonio-Corynephoretum could be linked with a 
dark -coloured ground of Cetraria crispa, C. islan
dica and Cornicularia aculeata mixed with scattered 
Polytrichum piliferum and Cladonia pleurota, at 
Ängelholm with weak agreements also with Violo
Corynephoretum and Teesdalio-Corynephoretum. 

Seedlings of Betula verrucosa, also seen at 
Sandhammaren and at Skanör's Ljung, colonize the 
dwarf shrub heath and in later stages develop into a 
low�growing Myrico- Betutetum pubescentis with 
both Betula verrucosa and B. pubescens. Of special 
interest is a plant community where the hygric 
elimate has favoured a constellation of Erica tetralix 
and Vaccinium uliginosum, furthermore with Nardus 
stricta and Juncus balticus. lt is similar to a stand on 
Östra Stranden just south of Halmstad (Ardö 1 957  
p. 50). A fragmentary Erica tetralix community 
along the Swedish west coast from Steninge (see 
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Böcher 1 943 p. 85, Nilsson, N.-G. 1 966) to 
Ängelholm corresponds to an Empetro-Ericetum 
(Westhoff 1 947, WesthotT & Den HeJd 1 969) with 
J uncus balticus, Salix arenaria and Empetrum 
nigrum as differential taxa and ditTers from another 
Ericion tetralids community on Skanör's Ljung (see 
Tyler et al. 1 973 Table 1). Empetro-Ericetum is 
divided into a Baltic Juncus balticus race (Hueck 
1 932, Libbert 1 940) with a northern outpost along 
the Swedish west coast and a western Juncus anceps 
race extending from the Netherli:mds to lutland 
(Westhoff 1 947, Raunkiaer 1 9 1 4 Table 7). Juncus 
balticus is also found in moist sandy deflations, as 
seen at Tönnersa, growing together with Juncus 
filiformis and different fungi. 

In a wind furrow near a coniferous stand including 
Pinus sylvestris, P. mugo, and Picea glauca (see 
Sylvan 1892 pp. 30-33) the moist sand is colonized 
by Salix arenaria and Agrostis stolonifera with 
Ceratodon purpureus and Pohlia nutans as striking 
bryophytes. Salix arenaria immigrates from the 
moist furrow, to surrounding Salici-Empetretum, 
landwards replaced by Vaccinio-Pinetum Empetrum 
nigrum subass., separated into various phases, in 
light stands with Calluna vulgaris, on places with 
preserved moistness Vaccinium vitis-idaea and V. 
uliginosum rarely bordering on a Pyrolo-Pinetum 
sylvestris. A mixed forest of Pinus sylvestris, Picea 
abies and to a lesser extent Fagus sylvatica rather 
well regenerated can be seen adjacent to a dense 
spruce forest In the two latter types there is V ac
cinium myrtillus. 

Behind the outer dunes on the central parts there 
is a pond Iargely covered with reeds of Phragmites 
communis. This is surrounded by Alno- Salicetum 
cinereae also with Magnocaricion plants (see 
Passarge 1 956 b, Passarge 1 96 1 , Passarge & Hof
mann 1 968) normally replaced by Irido- Alnetum 
glutinosae, in certain stands well developed with 
C arex elongata tus socks, on drier so il in con ta et with 
Rubus idaeus and Urtica dioica and in wet 
oligotrophic habitats with a Potentilla palustris sub
ass., rarely with Carex lasiocarpa. In extremely wet 
milieu the alder carr contains Hottonia palustris (see 
Gustavsson 1 968), which is similar to the situation 
on the island of Halland's Väderö (see Vallin 1 925). 
Between the pond and the dunes there is an 
elongated groove, which is filled with water most of 
the year. Many observed sedges, Carex acuta, C .  
acutiformis, C. elata and C. pSeudocyperus (see 
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Gustavsson op.cit.), indicate the eutrophic milieu 
also with the nymphaeid Sparganium minimum 
comm. 

Compared with the poor oligotrophic dune 
depressions at Sandhammaren the corresponding 
ones on the west coast from Haverdal to Ängelholm 
are eutrophic and rich in plants as a consequence of 
the inundation. On a slope near the groove an 
Agrostis tenuis - Populus tremula comm. occurs. 
Besides the predominant Populus tremula also the 
nano-phanerophytes Sorbus aucuparia, Rhamnus 
frangula, Rosa spp. and Crataegus sp. are found. 
Landwards Myrico- Betutetum pubescentis with 
Molinia coerulea and scattered Dryopteris spinulosa, 
mixed with Mnium hornum covered lumps occur. 
Cornus suecica is rare. On the dune ridges Quercus 
ro bur, sparsel y found, shows a good regeneration. In 
the margin of the sands a Melampyro- Quercetum 
roboris inland vicariant occurs. 

, Falsterbo 
The shores along the Sound are characterized by 
very small dunes and reduced sand accretion. 
Instead the supply of drift materials favour various 
halo-nitropbytes of Agropyretea pungentis. North of 
the town of Hälsingborg a relict oak forest (Sjöbeck 
1 923) grows on a flXed dune. The forest, earlier with 
a wider extension, began to disappe�r more than 400 
years ag o. Now there are shrubby stands of Quercus 
robur, Corylus avellana, Sambucus nigra, Crataegus 
spp. and Lonicera periclymenum with a well
developed herbaceous field layer rather similar to 
oak woods on Jutland (see Gram et al. 1 944) sur
rounrled by heaths composed of Empetrum nigrum 
and Corynephorus canescens. 

The peninsula of Falsterbo is built up by a series 
of beach ridges connected to each other. On the 
western side the isthmus is 7.5 km from the northern 
spi t to the southem on e, U gglenabben, further 
elongated by Falsterbo reef, and 7.5 km (Richter 
1 936 Fig. 22) to the small island Måkläppen. The 
narrow central part of the peninsula separates the 
bay Höllviken on the north side and the smooth bays 
Ammebukten and Kämpingebukten on the south 
side. Outside the town of Falsterbo-Skanör lagoon 
lakes occur parallel to beach ridges. The pattern is 
partly destroyed by man through fillings for golf 
links. New reefs and isolated lagoons are still 
developed as seen on the island of Måkläppen 
(Davidsson 1 963 Fig. 39). Moreover the configura-
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tion of the coast Iine is changed. According to 
Nelson ( I  923) the south spit Ugglenabben, has 
moved 300 m in a SW direction during half a cen
tury. The main part of the peninsula, a bo ut 2 m 
a bo ve the sea lev el and l O km in width, is a deflation 
area and high dunes have never been found except at 
Falsterbo Church, where a dune up to 10 m has been 
recorded (Söderberg 1 903 p. 5 3). Kock ( 1 765) has 
pointed out that the town of Skanör is situated 
samewhat higher than the surroundings and 
protected from severe floods by large parts of the 
isthmus. 

On the south side of the spi t U gglenabben a small 
fringe of Honkenyetum peploidis occurs, moreover 
on the west side Atriplicetum Iittoralis and a Cakile 
maritima soc. The dunes are low, 2-3 m, overgrown 
with Elymo-Ammophiletum, here camposed of Am
mophila arenaria, A. x baltica, Elymus arenarlus and 
Agropyron junceum ssp. boreoatlanticum, of which 
the two latter ones may belong to a fragment of the 
Atlantic Elymo- Agropyretum junceiforme. 
Honkenyo- Agropyretum acuti borders on the out
most spit, where the drift supply has favoured 
Elymus arenarius. A guanotrophic vegetation on the 
istand of Måkläppen (Gertz 1 933 ,  1 948) is related, 
as weil as an offshore barrler community south of 
Capenhagen (Gravesen & Vestergaard 1 969). A 
Lepidietum latifolii (see Dahlbeck 1945) completes 
the register of Agropyretea pungentis communities. 
An expanding weakly nitrophilic Agropyro
Rosetum rugosae also with Asparagus officinalis 
grows in the vicinity on a fixed sandy plain or on 
other places on back dunes. 

Inside the small dunes on the sandy plain, oc
cupied chiefly by the golf links, a grassland of vary
ing structure is present. Elymo-�mmophiletum is 
just succeeded by Violo-Corynephoretum as a con
sequence of an optimal sand burial. A well-developed 
typical subassociation can be seen with Viola canina 
var. dunensis, Artemisia campestris, Hieracium 
umbellatum sspp., Festuca arenaria and, in a few 
places F. polesica. A further succession leads to 
Salici-Empetretum Polypodium vulgare subass. 
Another Galio-Koelerion community is Tortulo
Phleetum arenarii in a small segment on the west side 
physiognomically determined by Festuca spp. and 
diagnozed by the presence of Phleum arenarium, 
Sedum acre, Cerastium semidecandrum coli. and 
Tortula ruralis var. ruraliformis. A few individuals of 
Eryngium maritimum, characteristic taxon of 



Elymo-Ammophiletum, are present. The floristic 
structure shows agreements with a Phleum 
arenarium comm. (Raabe 1 950) on the island of 
Fehmarn; see also a Tortuleto-Phleetum arenarii 
(Westhoff et al. 1 962). Friesendahl ( 1 926) has given 
an Eryngium ass. also of interest in this complex. A 
Bromus hordeaceus (ssp. Thominii) comm., rarely 
found on an inward beach ridge and probably cor
responding to a Festuco- Galietum maritimi, con
stitutes a transition between Galio-Koelerion and 
Thero-Airion (see WesthotT et al. op.cit., WesthotT & 
Den Held 1 969), the latter represented by an Aira 
praecox - Armeria maritima var. elongata comm. 
with Rumex tenuifolius and Carex arenaria on poor 
sand on the golf links, on the beach ridges 
physiognomically determined by Corynephorus 
canescens and Festuca ovina. In the later stage a 
transition towards Spergulo-Corynephorion is also 
possible and thus it becomes a part of Cladonio
Corynephoretum. The difference in soil reaction 
between Tortulo- Phleetum arenarii, pH 6.5 (in KCl 
5 .9), and that of Thero-Airion, 4.6 (3.6), is obvious. 
To the picture of the very interesting gradients of 
Koelerio-Corynephoretea at Falsterbo an Erodium 
glutinosum comm. on nearly naked soil, a Festuca 
trachyphylla - Corynephorus canescens comm. and 
a Dianthus deltoides comm. on less dry ground can 
be added. 

Skanör's Ljung is a wet heath largely overgrown 
with Ericion tetralicis (Malmer et al. 1 965, 
Rasmusson & Rasmusson 1970, Tyler et al. 1 973) 
with a difficultly penetrable soil of marine sand and 
sea gravels (Holst 1 895). A Molinio- Myricetum gale 
typical subass. is in some places surrounded and in 
normal succession replaced by Myrico- Betuletum 
pubescentis disturbed by drainings and pine plan
tations. Quercus robur is only sparsely found and 
confined to dry ground. 

Sandhammaren 
The sands marked as a foreland. are estimated to in
clude mor e than l 000 ha. The stretch of the coast 
Iine is about 1 5  km from Löderup Beach on the 
south coast to the fisbing village of Skillinge on the 
east coast. In the central part near the lighthouse the 
distance landwards is about l km, much narrower in 
the peripheral parts. Löderup Beach, with many 
summer cottages, is situated outside the moraine es
ker of Kåsebergaåsen to the east in contact with the 
drained mire Hagestads mosse inside the area of 
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aeolian sand, near the seashore with pronounced 
dune rows. Within the dune landscape there are 
broken d une ridges, l 0- 1 5  m in height, in W-E direc
tion, more complicated on the east side as a conse
quence of the situation at a corner. Between the 
drained mire, separated into two halves (see Nilsson, 
T. 1 935 p. 465, Kurck 1 9 1 7, Richter 1934-36, 
Davidsson 1 963) by an elongated beach ridge, and 
the sands there are several beach ridges heaped up in 
p�aces concealed by the aeolian sand forming a heath 
landscape, J ärarna. The former sea bottom is in the 
soil profile marked with sea gravels (Moberg 1 895). 
The dune landscape, Järarna and Hagestads mosse 
were included in the name 'Mälar' (Cronberg 1 762) 
bordering on the arable land. In a dune system near 
the town of Y stad, separating a mi re from a smooth 
bay, beach ridges are both concealed by aeolian sand 
and visible with sea gravels and small stones (see 
Holst 1 902, Nilsson, T. op.cit. p. 458). In 1 939/40 
an area of 299 ha near the small river Tygeån at 
Sandhammaren was made into a reservation (see 
Dahlbeck 1 940, Månsson 1 960, Weimarck 1 960). 
About 600 ha, including 270 ha coniferous and 
80 ha deciduous forest, were investigated in 1 970 
(Olsson et al. 1 97 1) with the idea of enlarging the 
nature reserve. 

The beach SW of the lighthouse, strongly variable 
in width as a consequence of waves and winds, is 
normally plain with shallow moist hollows and 
miniature barchans. In certain years a luxuriant 
Cakiletum maritimae is present, also recorded by 
Warming (I 909 p. 356), due to fluctuations in the 
tang supply, surrounded by Elymo-Ammophiletum 
Salsola kali variant. A Loto-Trifolion salt/fresh 
gradient community (W esthotT et al. 1 962, WesthotT 
& Den Held 1 969), diagnosed by Lotus tenuis and 
Centaurium vulgare, which occur together with 
Rumex crispus, Agropyron repens and Potentilla 
anserina with a green moss earpet including Pohlia 
annotina, inhabits several of the moist hollows. Ac
cording to the colour of the tall d une gr as ses, Elymo
Ammophiletum forms three zones within the 
seaward dune rows, viz. , a green one with embryo 
dunes dominated by robust tufts of separate clones 
of Elymus arenarius, Ammophila x baltica and to a 
lesser extent Ammophila arenaria where the sand 
contains drift materials rich in nutrients, a seeond 
yellow zone physiognomically determined by Am
mophila arenaria and debilitated · A. x baltica on a 
partly stabilized sand that Petasites spurius seems to 
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prefer, and a third gr a y zone with A. arenaria of 
reduced vig o ur, the yellow flowering Hieracium 
umbellatum sspp. and the pioneer moss Ceratodon 
purpureus in the ground layer on fixed dunes. 
Elymo-Ammophiletum sometimes contains various 
musbrooms (see Andersson, O. 1 950 a, 1 950 b) and 
is ·an important habitat for many insects and spiders 
(see Ardö 1 957, Almquist, S. 1 969). In the lower 
parts between the dune rows Corynephorus 
canescens may be predominant. Moreover ruderal 
Honkenya peploides, less common on the beach, oc
curs. 

On the final highest d une ro w, often the third, 
there is Salici-Empetretum Polypodium vulgare on 
the lee slope with less dwarf shrubs and with con
spicuous cryptogams such as Parmelia physodes and 
Dicranum scoparium. Inwards just below the slope 
an initial dune depression seems to be formed, in
dicated by young Betula verrucosa and with Salix 
arenaria in the undergrowth. A fragmentary Violo
Corynephoretum Cladonia subass., also with some 
Koelerion glaucae plants such as Koeleria glauca 
and Festuca polesica, on instable sand due to an in
ward movement of the outer dunes, is in contact. 
Koeleria glauca, rather rare in the rest of the dune 
landscape, may occur in earpets of Salix arenaria as 
weil as ruderally in various tracks. The border 
between Violo-Corynephoretum and Cladonio-Co
rynephoretum, in some places may be difficult to 
draw as weil as that between Salici-Empetretum and 
the inner Calluna vulgaris soc. The mosaic between 
Cladonio-Corynephoretum and the dwarf shrub 
heath is often recognized as Calluna rings on a lichen 
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Fig. 37 .  Salici-Empetretum 
Lophocolea heterophylla subass., 
Calluna ring. In the central parts 
Cladonia spp. on dead heather. 
Sandhammaren 1 970. Photo K. 
Jonsson. 

gro und. Calluna vulgaris settles in small 'islands', 
later advancing into successively growing rings. The 
centrifugal growth of Calluna vulgaris (see Watt 
1 955) is attributed to the fact that the heather makes 
the soil unfavourable for itself and thrives only in the 
peripheral rings, dying away in the central parts. The 
phenomenon ma y al so be a result of allelopathy. 
Calluna rings have not been registered on the inland 
sands. Rings of Juniperus communis have been 
described by Wibeck ( 1 906) from Slättö Sand in the 
province of Småland. Seedlings of C alluna vulgaris 
within the rings are normally absent. Instead 
Empetrum nigrum invades the destroyed spaces (see 
Böcher 1 94 1  b p. 32, 1952 pp. 9- 1 6). 

At least in the seaward stands the dwarf shrub 
heath seems to be in equilibrium with a lichen vegeta
tion composed mainly of Cladonia spp., sparsely 
also of Parmelia physodes, Cetraria glauca and 
Usnea hirta. It is interesting to notice that 
Corynephorus canescens is more vitalized in the 
border Iine between Calluna vulgaris and Empetrum 
nigrum than in the closed moss earpet where 
Corynephorus canescens is strongly debilitated. In 
degenerati�g Calluna with Empetrum nigrum, 
Polypodium vulgare occurs. Very pure patches of 
Empetrum nigrum are regarded a later stage in the 
regression, recognized in the surface soil as an in
creased organic·Iayer. A settlement of Quercus robur 
and Betula verrucosa may occur as well as of 
ruderally growing Lathyrus maritimus. It seems 
easier for Calluna vulgaris to recolonize on the 
Empetrum lawns than to advance on the lichen 
carpets ; observed since 1 965. Salix arenaria plays a 



Fig. 3 8. Melampyro- Quercetum 
roboris Calamagrostis epigeios 
vicariant Corynephorus canesc
ens subass. Oak clone consisting 
mainly of basal shoots. Sandham
maren 1 970. Photo K. Jonsson. 

more subordinate role, immigrating Salici-Empetre
tum from surrounding depressions. Sometimes Salix 
arenaria is high-growing also on dead heather. The 
regeneration of Pinus sylvestris and Betula verrucosa 
is more striking than that of Quercus robur. This is 
characteristic of Salici-Empetretum Lophocolea 
heterophylla subass., here in a zone after 
Polypodium vulgare subass., moreover in some dune 
valleys with preserved moistness favouring the vitali
ty of C alluna vulgaris. In this complex a few relict 
mats of Arctostaphylos uva-ursi with scattered 
Hypochoeris maculata and Camparrula rotundifolia 
may be mentioned. 

The depressions behind the outer dunes are 
physiognomically determined by Betula pubescens, 
Alnus glutinosa subordinate often in a juvenile form. 
An exception is small stands near Mälarhusen where 
an Alnus glutinosa - Typha latifolia comm. is found 
(Olsson et al. 197 1). Myrico- Betutetum pubescentis 
occurs very rarely with Myrica gale and Vaccinium 
uliginosum, near the small river Tygeån with a com
bination of Myrica gale and Carex acuta. Polytricho
Betuletum pubescentis is the main eonstituent of the 
depressions, on the driest parts transformed into 
Melampyro- Quereetum roboris Betula verrueosa 
var., whieh often borders on Saliei-Empetretum. In a 
zone between the driest and wettest parts Polytrieho
Betuletum pubeseentis Carex nigra var. is obvious. A 
relatively open bireh vegetation is deseribed by Paul 
( 1 953  p. 308) from Kurisehen Nehrung where 
Agrostis eanina and C alamagrostis earreseens are 
mixed with Carex nigra. In stands dominated by 
Polytriehum eommune on the ground the 
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phanerophyte layer is more elosed, often more than 
80 %. Caricetum eaneseentis -nigrae Carex 
earreseens soc. has occupied an earlier site of 
Polytricho- Betuletum pubeseentis as several dead 
birches show. In still wetter habitats Carex rostrata 
J uneus effusus c o mm. oeeurs. 

In small isolated depressions the vegetation eom
plex of Caricetum canescentis -nigrae, Comaro
Salieetum auritae (Passarge & Hofmann 1 968), syn. 
Frangulo- Salicetum auritae (W esthotlT & Den H eld 
op.cit.), and Polytricho-Betuletum pubescentis has 
been studied. The first plant eommunity is developed 
as Sphagnum recurvum subass. (see Warming 1 9 14 
pp. 336-337,  Wangerin 1 92 1) on places with a high 
water table during the whole vegetation period. 
Comaro- Salicetum auritae, surrounded or in a 
mosaic, is a dense to closed, double or triple-layered, 
nano-phanerophyte eommunity dominated by Salix 
aurita accompanied by Rhamnus frangula and with 
sedges and Sphagnum spp., mainly S. fimbriatum in 
the undergrowth. In the very poor, acid depressions 
at Sandhammaren Salix einerea is absent and found 
only in the drained mire, Hagestads mosse. The third 
component in the eomplex Polytrieho- Betutetum 
pubeseentis is more irregular in strueture, with Carex 
rostrata and Sphagnum fimbriatum in lower parts 
separated by tussocks of Polytriehum commune and 
Aulaeomnium palustre on higher ones. In eertain 
moist hollows there is a pioneer Polytrichum comm., 
of a special kind by Warming (loc.eit.) narned 
Polytrieheta with Polytrichum perigoniale (in 
Nyholm 1 954-69 P. eommune var. perigoniale). 1t 
seems to eorrespond to a related vegetation 
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described by Wangerin (op.cit.) and Hueck ( 1 932) 
from the opposite side of the Baltic. 

In the inner dune landscape, largely occupied by 
oak- and pin e forests, to a lesser degree by deflations 
and blow-outs, a Calluna vulgaris soc. is often in a 
mosaic with Cladonio-Corynephoretum, here more 
pronounced with Cladonia destricta, rarely also 
Cetraria islandica hut without stereoeaulon conden
satum found at Furuboda. In the wind furrows with 
optimal sand burial a Corynephorus canescens soc. 
is established, also favoured in the border on pine 
stands. In Calluna vulgaris soc. the oak regeneration 
is obvious and the heather area has been strongly 
decreased (Dahlbom 1 777/78, Olsson 1 972 a) as a 
result of discontinued grazing. In shallow hollows in 
the dwarf shrub heath a Malinia coerulea soc., 
regarded a part of Molinio- Myricetum gale, is main
tained, surrounded by a de ad zon e of C alluna 
vulgaris with scattered Erica tetralix and Juncus 
squarrosus. Adjacent moist Calluna vulgaris stands 
are high-growing with a badly developed moss layer 
contrary to dry, sun-exposed dune ridges, where 
Cladonia spp. included C. rangiferina are more 
predominant and Calluna vulgaris is samewhat 
lo w er. On extremely dry places just upon the ridges 
V accinium vitis-idaea and Arctostaphylos uva-ursi 
are relicts from an earlier epoch, rather free from 
forests, and they are possibly constituents of a heath 
corresponding to a final stage after a Calluna
Cladina comm. (Böcher 1 94 1  a p. 88) from inland 
sands on Jutland. On the north sides of the dune 
ridges Vaccinium myrtillus can be seen tagether with 
Calluna vulgaris on a thick moss mat of Pleurozium 
schreberi with sparse Hylocomium splendens. The 
podsolation is here pronounced and ditTers from the 
ranker soil of Salici-Empetretum more seawards. 

Deschampsia flexuosa-Pinus sylvestris comm. is 
more frequent than Vaccinio- Finetum sylvestris 
Empetrum nigrum subass. and Cladonio- Finetum 
sylvestris. The first one is seen on light stands often 
bordering on Calluna rings, in the center with pine 
seedlings normally superseded by oak, besides a 
special phase on the seaward dunes with low trees on 
a closed Empetrum nigrum earpet corresponding to 
a part of Empetro nigri -Pinetum (Wojterski 1 964 b 
Table 30). The coniferous lichen forest consists of a 
Corynephorus canescens subass. very irregular and 
fragmentary on open dry habitats and a typical 
Cladonia rangiferina subass. with a closed lichen 
carpet, only registered from �wo places. The podsol 
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is more obvious in Deschampsia flexuosa - Pinus 
sylvestris comm. campared with the other forests, in 
some stands also with a podsol-ranker. 

On the dune ridges Melampyro- Quercetum 
roboris is low-growing and shrubby. The crooked 
bunches of trees (see Weimarck 1960, Olsson 
op.cit.), 5-7 m high form a closed canopy with Con
vallaria majalis and Deschåmpsia flexuosa in the un
dergrowth, sharply contrasting to adjacent heaths or 
eroded, naked sand. Secondary Deschampsia flex
uosa may be replaced by Corynephorus canescens. 
The aspen immitates the oak in low degenerated 
stands where Convallaria majalis is replaced by 
Maianthemum bifolium, often with Polypodium 
vulgare present. In the open dune landscape Quercus 
robur is seen creeping, forming green earpets 
originated from Calluna vulgaris soc. The most ex
tensive type of oak forest is Luzula campestris var. 
varying from shrubby to upright high stands. A few 
hummacks with Leucobryum glaucum and 
Polytrichum formosum occur very rarely. The 
acidophytes V accinium myrtillus and Pteridium 
aquilinum characterize the most podsolized variants, 
in the seeond with pan (see Benrath & Jonas 1 937, 
Libbert 1 940 p. 70). On moist ground the oak forest 
contains sparse Molinia coerulea, which is more 
associated with the birch forests except in the birch 
fen forest just inside the seaward dunes. 

In the oak forest near the esker of Kåsebergaåsen 
on the west side of the small river Tygeån, the 
floristic structure is samewhat different, in 
Melampyro- Quercetum roboris Corylus avellana 
subass. the field and bottom layers are reduced. One 
Peucedanum oreoselinum var. is marked by the oaks 
obvious in bunches. In a margin vegetation Agrostio
Quercetum roboris is found just below the slope of 
the esker, covered by a deciduous forest belonging to 
Peucedano-Quercetea (Passarge & Hofmann 1 968) 
on instable soil and with various termophytes such 
as Cynanchum vincetoxicum and Lonicera 
xylosteum. 

Near the outlet of the small river there is a 
Salicetum arenariae, both Ammophila arenaria sub
ass. and Carex nigra subass., in the latter with 
Hypochoeris maculata and Potentilla erecta. 
Upstream the river is edged by plants from 
Phragmitea as weil as tall shrubs of Salix spp. A 
closed distinct C alamagrostis epigeios comm. is 
found. Along a road parallel to the river nitrophilic 
tall shrubs belonging to Urtico-Sambucetea are seen 



Fig. 39. Planted Pinus mugo. 
Sandhammaren 1 970. Photo K. 
Jonsson. 

(see Jessen 1 968 Table 26), especially Sambucus 
nigra as well as adjacent Prunus spinosa shrubs of 
Prunetalia spinosae (Blomquist 1 9 1 1 , Tiixen 1 9  52). 

A !arge part of the pine plantation on the heath 
lärarna seems to correspond to a Galio-Pseudo
pinetum · (P assarge 1 962 b) with Lonicera 
periclymenum and Galium saxatile, a NW vicariant 
of Scleropodio-Pseudopinetum (Hofmann 1 964). In 
some stands Dryopteris austriaca is frequent. 

Vitemölla 
The East Seanian coast is composed mainly of sand. 
The slopes of Vitemölla and the Ravlunda field con
stitute a glacifluvial formation. Landwards from 
J uleboda the glacifluvial sand reaches its maximum 
and ex ten d s a bo ut 3 km. J u st south of the gneiss 
rocks of · stenshuvud there is 'another glacifluvial 
field, also with a sharp border to the beach (see 
Andersson, E. & Nilsson, J. 1 97 1). 

The slopes of Vitemölla are situated between the 
fisbing village and the small river Verkeån. Below the 
steep slopes there is a plain composed of both 
glacifluvial material and aeolian sand, sharply edging 
the ou ter fragmentary dunes · inhabited by Elymo
Ammophiletum with frequent Lathyrus maritirnus 
and in some places with Eryngium maritimum and 
Petasites spurius. On the small beach the drift 
vegetation is reduced or absent. The zonation in a 
transection landwards has been studied by Erikson 
( 1 896) and Sernander ( 1 9 1 9), who made a division 
into the beach, the dunes and the sandy fields. Ser
nander ( 1925) introduced the supralittoral, epilittoral 
and supramarme zones above the tittoral and Ardö 
( 1 95 7  p. 90) used the terms fore shore, high shore, 
fore dune, dune ridge and dune heath. According to 
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Sernander ( 1 925) a Triticum junceum -ass. is 
replaced by � Psamma-ass. and in later stages a 
Festuca sabulosa-ass. and a Corynephorus
Rhacomitrium-ass. corresponding to Violo-Cory
nephoretum favoured by weak sand burial in the 
typical subassociation, otherwise marked as a 
Cladonia subass., and a Thymus serpyllum - Festuca 
polesica -ass. respectively in the Baltic · region (see 
Regel 1 928). On the foot of the hill slope a meadow 
vegetation with Scabiosa columbaria, Knautia 
arvensis, Geranium molle, Carex hirta and Dactylis 
glomerata is mixed with plants from Festuco
Sedetalia such as Trifolium arvense and Armeria 
maritima var. elongata. 

On the calcareous slope as well as on parts of the 
top of the bill Antherico- Koelerietum glaucae oc
curs (Sterner 1 922, Andersson, O. 1 950 a, Tiixen 
1 95 1 ,  Ljungberg & Persson, Y. 1 973), the typical 
subassociation with a striking moss layer and a 
Cladonia subass. where the soil is more leached. In 
dry sun-exposed habitats Anthericum liliago is pre
sent. An increased rabbit population is through 
burrowing of importance for maintaining Antherico
Koelerietum glaucae, which is weak in competition. 
Just below the pine plantation there is probably a 
fragment of a Tortulo- Phleetum arenarii (see 
WesthotT & Den Held 1 969, Hallberg 1 9.7 1) on very 
instable glacifluvial soil. Patches of dry-growing 
Elymus arenarius are seen on the slope hut they are 
not similar to a Berteroa incana - Elymus arenarius 
comm. near the village of Kivik. A dry meadow 
vegetation (see Böcher 1 945, Andersson, O. 1 950 a) 
is found on the seaward sides of the steep bill of 
Haväng. 
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The pine plantation (see Ljungberg & Persson, Y. 
op.cit.) above the sands of Vitemölla has agreements 
with a grassy Finetum herbidum (Sernander 1 920) in 
some places with relicts of Anthericum liliago and 
Scabiosa canescens. As Areschoug ( 1 866) and Ser
nander (loc.cit.) have pointed out the East Seanian 
sands are unique and parts had to be preserved from 
total afforestation. Though there are relationships to 
an e astern Peucedano-Pinetum (Matuszkiewicz 
1 962) found on the istand of Öland (Sterner 1 926 p. 
1 25) and that of Gotland (Du Rietz, G.E. 1 925 d, 

, Pettersson 1958  pp. 33-34) the forest may in East 
Scania be regarded a Pseudopinetum. 

Furuboda 
On the bay Hanöbukten a dune landscape is situated 
between the small river Julebodaån bordering on the 
Ravlunda field in the south and the village of Åhus in 
the north. Between the two outlets of the river 
Helgeån and just south of the Furuboda area, the 
sands reach maximal dimensions. A drained lagoon 
mire (Nilsson, K. 1 966 Plate 6) occurs parallel to the 
maritime sands and is replaced landwards by a 
broad zone of inland sand, earlier very rich in species 
(see Linne 1 749, Erikson 1 896) now cultivated or af
forested. The outer dune ridges parallel to the shore 
Iine are somewhat broken as weil as the inner dune 
ridges, also formed as parabola dunes with central 
parts displaced to the sea (Bergstedt 1 9  3 1  ). The 
highest dunes are about 25 m surrounded by 
blowouts and hollows. De Geer ( 1 889) and Bergstedt 
(op.cit.) have reported deflations with sea gravels, 
also seen at Haverdal. 

On the narrow beach the halophytes are nearly 
absent. A small fringe of Elymo-Ammophiletum, 
rarely with Eryngium maritimum, covers the fore 
dunes and is succeeded inwards by Violo-Cory
nephoretum rich in Carex arenaria. The pronounced 
dune row has Ammophilia arenaria soc. On lee 
slopes also perpendicular to the shore Iine Elymo
Ammophiletum Hieracium umbellatum sspp. subass. 
occurs, often in contact with an Agrostis tenuis -
Populus tremula comm. with various nano-phanero
phytes (see Erikson 1 896). Compared with related 
stands at the west coast the present tall shrubs are 
less streamlined by the wind action. In the vicinity 
Cladonio- Finetum sylvestris Corynephorus 
canescens subass. appears in shrubby stands with 
relicts from surrounded vegetation such as Elymo
Ammophiletum and Cladonio-Corynephoretum. The 
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Fig. 40. Carex arenaria runners. Furuboda 1 954. Photo 
H. Weimarck, Skånes Naturskyddsför. Arkiv. 

latter one is situated on the inside sandy plain, where 
patches of Corynephorus canescens in open stands 
are in a mosaic with Carex arenaria in closed stands 
as weil as with the naked sand. These two phases 
represent stages in a cycle on the sand controlled by 
the wind. Thus Corynephorus canescens soc. or 
typical subassociation is formed at optimal sand ac
cretion and Cladonia subass. with abundant Carex 
arenaria when the sand burial has ceased. The latter 
is often developed as a Cetraria crispa var. making 
the ground dark in colour. Of special interest is a 
stand with Cladonia destricta and stereoeaulon con
densatum, on the istand of Gotska Sandön only the 
latter (Arwidsson 1 938), adjacent to stands rich in 
Cladonia arbuscula et mitis. A reversible change 
between C. destricta and C. mitis, as given by 
Böcher ( 1 94 1  b p. 1 9), has not been registered. At 
Furuboda Agrell ( 1 934) has studied a microeco
system of a Collembola sp., Xenylla maritima, in 
maximal frequence inhabiting a tuft of Cladonia spp. 

Rarely small cushions of Salici-Empetretum 
Polypodium vulgare subass., with Empetrum 
nigrum, Polypodium vulgare, Parmelia physodes and 
Pleurozium schreberi, occur on the sandy plain. 
Another plain further to the north contains some 
hummocks of Salicetum arenariae Ammophila 
arenaria subass. extremely rare on the dunes. Below 
solitary pines there are Cladonia spp., also C. im
pexa and C. crispata, peripherally surrounded by a 



ring of Salix arenaria, which according to Hulten 
( 1 97 1 )  is uncommon in the coastal districts of the 
province of Blekinge not far from Furuboda. 

On the seaward slope of a seeond high dun e ro w, 
inland from a Cladonio-Corynephoretum there is a 
mosaic with Cladonio- Pinetum sylvestris 
Corynephorus canescens subass. On stable sand 
behind the dune row a typical subassociation, 
besides Cladonia rangiferina also with the boreal C. 
alpestris, in a very closed lichen carpet, has been 
seen on one small site. Upon and just behind on the 
leeward slope a Deschampsia flexuosa -Pinus 
sylvestris comm. is transformed into a Vaccinio
Pinetum sylvestris Empetrum nigrum subass. with 
Vaccinium spp. and a well-developed moss layer. A 
fragmentary Pyrölo- Pinetum sylvestris (see Tiixen 
19  5 1  p. 1 64) in the vieini ty at E s pet n ear Åhus. is an 
indication that the original forest here was of pine, 
not oak. Also the presence of Cladonia alpestris 
agrees with this hypothesis. Lindblom ( 1 782) 
reported various pine forests with trees ready for fell
ing on the sands lacking any oaks. 

INLAND SANDS 
Ålstorp 
The sands between the villages Löddeköpinge and 
Saxtorp in West Scania are composed of a mixture 
of glacifluvial and aeolian sand, partly covering the 
drained mire, Hofterups mosse. The dirty-coloured 
sand is not clean but mixed with a powder of both 
mineral and organic origin (Erdmann 1 88 1  p� 34). A 
large part of the area is afforested, cultivated, utilized 
as sand-pits and exploited for summer cottages. 
Teesdalio- Corynephoretum Artemisia campestris 
subass. with much Helichrysum arenadum is 
predominant on open places, near a main road, 
physiognomically determined by Hieracium 
pilosella. A meadow vegetation of Arrhenatherion 
elatioris is adjacent. In an abandoned sand-pit 
Anthytlis vulneraria is abundant in certain closed 
stands, Trifolium arvense and Oenothera biennis in 
other more open ones. Moreover, a pioneer earn
munity with Herniaria glabra, Ononis repens, 
Erigeron canadense and Senecio vernalis is 
registered. N ear a Pseudopinetum with Agrostis 
tenuis in the undergrowth there is a new sand-pit 
with rapidly colonizing plants. Small tufts of 
Corynephorus canescens can in some places be seen 
on a bare ground. On a wall with east up surface soil 
is a luxuriant ruderal vegetation. 
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Flyinge 
N ear the village of Flyinge there is a sand y hill, in the 
central parts with a wide deflation originating from 
an earlier sand-pit. On the naked sand an open 
Teesdalio-Corynephoretum is present with solid tufts 
of Corynephorus canescens, here more robust than 
on the coast, as weil as dispersed pioneers, such as 
Senecio vernalis and Cerastium semidecandrum. In a 
wind furrow the vitality of the plants is favoured due 
to continuous sand burial. On the hills a closed 
grassland occurs with patches of Agrostio-Callu
netum, partly overgrown by Agrostis tenuis and 
other grasses. 

Revingehed 
N ear the military b ase there is a sand y hill, on e of 
several, in the direction towards the village of 
Silvåkra. The configuration is a result of a wide san
dy delta. High sand dunes are absent (Ekström 196 1 
p. 22). The poor outwashed sand characterizes the 
soil of a Calluna vulgaris soc. with a bottom layer of 
Cladonia spp. An analyzed Teesdalio-Corynephore
tum on the edge of the hill has certain agreements 
with Cladonio-Corynephoretum. On a slope an 
Agrostio- Quercetum ·ro bo ris with a tendency to 
bunch formation is seen, on the lowest part border
ing on Myrico- Betuletum pubescentis, marked with 
various graminids such as Calamagrostis canescens 
and Molinia coerulea. In a moist habitat in the vieini
ty there is a swamp vegetation. Along the main road 
a Pseudopinetum is characterized by the presence of 
Rubus idaeus and Impatiens parviflora on a dense 
mat of Deshampsia flexuosa. 

snvåkra 
On the field used for military training, at the con
fluence of the rivers Klingaälvsån and Kävlingeån, 
there is a sandy grassland belonging mainly to 
Teesdalio-Corynephoretum. A typical subassocia
tion, well developed with rapidly growing 
Corynephorus canescens and Teesdalia nudicaulis 
on the naked sand, could not exist without the wear 
and tear from military vehicles. Artemisia campestris 
subass. grows in some places with an abundance of 
Carex arenaria. Heather initials are seen. In one 
stand the combinåtion of Agrostis canina ssp. mon
tana and Filago mtmma is striking. The 
anthropogenous Berteroa incana - Elymus arenadus 
comm. is distributed near the river but also in 
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patches inwards on the field joining Anchusa arven- Fure, on a wide sand y plain consists of Deschampsia 
sis. flexuosa - Pinus sylvestris comm., various Pseudo-

pinetum and probably in old stands an established 
Vomb Vaccinio- Pinetum sylvestris. 
Linne ( 1 749) observed that the Vomb plain was the 
poorest in Scania with Rumex tenuifolius, lichens 
and heather in the fallows. Hallenborg (ca. 1 750) 
was of the opinion that the fields originated from a 
forest and were a result of a primitive cultivation. 
The grassy tieids on glacifluvial sand have 
periodically been used as arable land (Sernander 
1 9 1 5  p. 45 1 ). Munthe et al. ( 1 920 p. 140) have 
reported dune rows 5-8 m in height composed of 
both aeolian and glacifluvial sand. In the wide af
forestation, Vomb's Fure, with a Deschampsia flex
uosa - Pinus sylvestris comm., Galio-Pseudo
pinetum (see K0ie 1 938 Table 9 : 1 2- 1 3, Passarge 
1 962 b) and larch stands, there is an elongated d une. 

N ear the small village of V om b the so il consists of 
a rather coarse, dry sand, poor in organic matter (see 
Ekström loc.cit.). Teesdalio-Corynephoretum is rich 
in Cladonia glauca, in some places with Euphorbia 
cyparissias moreover a component of an adjacent 
low-growing Agrostio-Callunetum near a Pseudo
pinetum with a dense field layer of Carex arenaria. 
The grazed grassland in the surroundings has several 
small denuded areas in the plant cover. 

Björka 
A sandy hill following the winding small river 
Björkaån consists of a rich differentiated vegetation. 
In small open spaces on the hill Teesdalio.:Cory
nephoretum characterized by many cryptogams, 
also the very rare Cladonia elongata, is surrounded 
by closed stands of Festuca ovina, Hieracium 
pilosella with scattered Armeria maritima var. 
elongata as weil as a robust Agrostio-Callunetum 
with scattered pine seedlings immigrated from an af
forestation in the vicinity. Teesdalia nudicaulis com
mon in the sandy grassland grows, according to 
Weimarck ( 1 940 p. 1 77, 1 85), in a zone correspond
ing to the w ater level of the ice lake, where sand and 
gravels have been deposited, as seen in the whole 
Vomb plain. Between a small road and Agrostio
Callunetum there is a poor meadow vegetation, 
Rumex acetosa - Festuca ovina comm. On the op
posite side of the road a park landscape of Agrostio
Quercetum roboris with beeches, which · are more 
typical on a slope with Poa nemoralis near the river, 
is found. A neighbouring coniferous forest, Björka 
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Hemmestorp 
On the east foot of the hill Romeleåsen several sand 
hills extend between the villages Sövde and Veberöd, 
partly cultivated with rye and potatoes, also utilized 
for sand-pits or exploited for summer cottages. A 
well-developed Teesdalio-Corynephoretum (see 
Larsson, A. 1 97 1 ) distinguishes the sands, often with 
Rumex tenuifolius and rarely Arnoseris minima, a 
relict from the rye fallows. A typical subassociation 
with Polytrichum piliferum near a sand-pit seems to 
be favoured by a continuous dust supply. An 
Artemisia campestris subass. is rich in Hieracium 
pilosella and Hypochoeris radicata. In a restored 
sand-pit pioneer community with Senecio vernalis, 
Agrostis tenuis and Holcus mollis is found. An 
Agrostio-Callunetum is situated between .a 
Pseudopinetum and Agrostio- Quercetum roboris, 
further in contact with Deschampsia flexuosa - Pinus 
sylvestris comm. in which the oak has invaded ; it is 
also seen at Sandhammaren. 

Vita by 
On a glacifluvial hill between the small villages of 
Vitaby and Vitemölla the changes on old fallows 
ma y be studied. In a young stage of Teesdalio-Cory
nephoretum a combination of Agrostis tenuis and 
Corynephorus canescens is obvious. In old stands 
Agrostis canina ssp. montana and Polytrichum 
piliferum are present, in some places also Hieracium 
pilosella. Near Haväng a rye field is situated near a 
Rumex tenuifolius fallow, the very first stage later 
overgrown with Teesdalio-Corynephonitum. At 
Maglehem this stage is rich in Aira praecox, Filago 
minima and Helichrysum arenarium (Erikson 1 896, 
Andersson, O. 1 950 a), at Brösarp in contact with 
Antherico-Koelerietum glaucae (Mattiasson 1 970, 
1 97 1), developed into an Agrostio-Callunetum with 
a podsol-ranker. On the ridge Linderödsåsen Linner
mark ( 1 966 Fig. 1 4) has reported a Genisto-Callu
netum on a very pronounced podsol. At Vitaby oak 
immigrates into the dwarf shrub vegetation. On other 
places pine immigrates from adjacent afforestations, 
and is now widely distributed in east Scania. 
Tidström ( 1 756 p. 59) had dillculties in saying 
where the woodlands began. 



An ecological comparison of two dune systems 

Methods 

Sampling 

Most of the samples were taken in 1 966-67, but 
samples used for total soil mineral analyses in 
1 969-70. The soil samples were collected with a 
steel cylinder of known volume and a length of 
l O cm, in a few ca ses 5 cm, from the levels O-l O, 
20-30, 50-60 and 90- 100 cm. Surface litter was 
avoided. All holes, dug in the sand, had a small 
diameter and from the deeper layers the samples 
were taken with special tools. Field percolation was 
performed with the use of cylinders, 40 cm in height 
and 8 cm in diameter, pushed down into the soil 
about 1 5  cm. The time required for half a litre of sea 
water to percolate was registered. Grain size and 
porosity were determined on sand from a depth of 
50-60 cm. The grain sizes were obtained by sifting. 
The finest soil fractions constitute only a very small 
part and were disregarded. The density of dry sand 
must be mentioned to get information of the material 
volume. Air and water volumes are calculated on the 
basis of the water content, determined by drying at 
105°C . 

· 

The volume weight is the relation of fresh soil 
weight to the cylinder volume. It must be known for 
all calculations on volume basis. In sandy soils it is 
ca. 1 .5 ,  in organic layers much lower. The samples 
were homogenized through a 2 mm sieve. In certain 
cases a correction was made for roots. 

The loss on ignition was obtained after heating to 
600°C of the dried samples. It has been expressed as 
percent in earlier chapter of this work ; in this chapter 
it is expressed as g/dm3 or kg/dm3, as this is more 
suitable for comparison with other parameters in the 
various ecosystems. The pH was determined in a soil 
suspension or directly in the water samples (see 
earlier chapter). Available mineral constituents were 
determined in 0.5 M HAc (acetic acid), which is 
suitable for sandy soils (see Wright 1 956 p. 34). A 
sample of 50 g was extracted in 1 50 mi 0.5 M HAc 
for three hours and afterwards filtered. 

Plant samples were cut from l m2 squares in
cluding both above ground living and dead material. 
Plant samples were collected less frequently than soil 
samples, four times and seven times respectively. 
W ater samples w er e taken from the sea, the dun e 
depressions and the small river Genevadsån at 
Tönnersa. 

Soil analyses 

N a and K were analysed with the aid of an EEL 
flame spectrophotometer. Ca and Mg with a Perkin
Elmer atomic absorption spectrophotometer. Cl was 
determined by a mercurimetric methoä with 
diphenylcarbazone as indicator (see Clarke 1 950 pp. 
553-555, Goldman 1 957 p. 1 1 27). The method 
allows very low concentrations of Cl in the titration. 
According to Clarke (loc.cit.) a mixed indicator is 
used in the pH-interval 3 .0-3.5 .  No contaminations 
influenced the results. Goldman (loc.cit.) adjusted 
the pH to ca. 2.5 with the aid of a seeond indicator, 
xylene-cyanol FF. The method was modified in the 
following way by the present author : 25 mi extract 
are acidified with 2 drops of Concentrated HN03 ; 
a bo ut l ml of the latter indicator ( l  g in 50 mi 9 5 % 
alcohol) is added, giving a pH of ca. 2. The amount 
of indicator can be successive! y diminished at higher 
Cl-concentration. Several blank titrations must be 
made. 

S was determined by a turbidimetric method 
(Chesnin & Yien 1 950 pp. 149- 1 5 1 ,  Bardsley & 
Lancaster 1 960 pp. 265-268, Blanchar et al. 1 965 
pp. 7 1 -72). According to Rossum & Villaruz ( 196 1 
pp. 873-876) the method is rapid, effective and has 
high sensibility. Active earbon may be used in con
taminated extracts, sometimes resulting, however, in 
reduced S concentrations. In extracts from pure sand 
there were no differences. To obtain as high preci-. 
sion as possible Fox et al. ( 1 964 pp. 243-246) have 
suggested digestion of the samples prior to deter
mination. The present author has modified the 
method in the following way : 20 mi extract are 
supplied with l mi of an 'acid-seed' sulphate solution 
(20 ppm S in l :  l H C I). With a standard cup about 
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l g BaCI2 is added. The crystals are 0.2-0.6 mm in 
diameter. Together with a small amount of gum 
arabic the solution is gently shaken for exactly 30 
seconds. 5-30 minutes later the extinction due to 
turbulence is measured with a Unicam spec
trophotometer. 

P 'was determined by the usual molybdate method 
(Troug & Meyer 1 929 p. 1 3  7, Williams & Stewart 
1 94 1  pp. 29 1-297, Ginzburg 1 956 pp. 1 69- 1 78, 
Chang & Jackson 1 95 7  pp. 1 33- 1 44). According to 
Williams & Stewart (op.cit.) it is important that the 
molybdate concentration is 2.5 % and the sulphuric 
acid 5 M in the initial solution. A final solution may 
contain 0. 1 % and 0.2 M respectively plus 0.008 % 
SnCl2• The method is a 'direct method' with high ac
curacy (Williams & Stewart op.cit.). Ginzburg 
(op.cit.) has recommended P determination in 
various acid extracts, e.g., 0.5 M HAc, without 
digestion. The extinction was measured with an EEL 
colorimeter. 

A HF-digestion (Pavluk 1 967) was used to 
destroy Si02 and silicates in order to obtain the total 
amount of other soil mineral elements. Besides Ca, 
Mg, Na, K, S and P also Fe, Mn, Ti and Al were 
determined. Fe and Mn were analysed with the aid of 
a Perkin-Elmer atomic absorption spec
trophotometer. Ti was determined according to 
Asklund et al. ( 1 966). The extinction of an orange
yellow Ti-compound in phosphoric acid was 
measured with a U ni c am spectrophotometer. Som e 
measurements on a Ti-complex with sulphosalicylic 
acid (see Schlichting & Blume 1 966) were also made. 
Al was determined colorimetrically (see Schlichting 
& Blume op.cit.). 

Plant and water analyses 

The plant samples, representing the standing crop 
(see chapter Plant cover), included foliar samples as 
weil as litter and putrified tang (seaweed). 

The dry weight was determined after drying finally 
at 85°C for at !east one day. Afterwards the plant 
material was ground. One gram of the ground 
samples was used in the analysis, and in addition, 
0. 1 g for the N determination. The analyses were 
performed in duplicates. The digestion followed a 
method proposed by Johnson & Ulrich ( 1 960 pp. 
25-78). lt was started with HN03• Afterwards 
HCI04 was added. After evaporation remaining 
sand grains (in the lichen-rich samples) had to be 
removed through filtration. The sand on the filter 
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was dried and weighed, and its weight substracted 
from the initial weight of these samples. 

All metals were analysed as described above. Ca 
was determined in a La-solution to minimize distur
bances from anions. A l 00 % recovery of S was 
never obtained but nearly so, if Ca:S was at !east 1.5 
:l (see Shaw 1 959 pp. 843- 84 7). P was determined 
by a PVM-method (Rauterberg 1 95 1  p. 149, Egner 
et al. 1 960 pp. 200-2 1 5). The extinction was 
measured with a Unicam spectrophotometer. 

Cl was analysed in water extracts. 
Total N was determined by the common Kjeldahl

method. A mixture of sulphates of K, Cu and Hg 
was used as a catalyst. Some soil samples were 
analysed both for total N and NH4-N (see Black et 
al. 1 965 pp. 1 1 79- 1 23 7), the latter constituent after 
distillation and nesslerization. 

The water analyses were made directly on un
treated samples or in certain cases after filtration. 
The mineral components were determined as 
described above. 

The reliability in field sampling and the analyses 

The standard deviation in the field sampling is 
reported in the Tables 4, 5 and 9 and illustrated in 
the Figs. 56-77. These deviations are to a large ex
tent due to the seasonat variation within the sites. To 
estimate the variation due to sampling and process
ing 30 duplicates from different sample series have 
been investigated. The results are reported below in 
the seetian Introduction to the determined 
parameters. The standard deviation was calculated 
with a confidence in terval of 9 5 % according to the 
formula ± t · s/vfii (see Bishop 1 968). 

Soil 

The soil prorde 
The naked beach as weil as Rankenyetum peploidis 
contain some humus !enses, more pronounced at 
Tönnersa than at Sandhammaren. In Elymo
Ammophiletum Salsola kali var. the root system 
sharply borders an H2S-layer. Humus lenses and 
roat layers (see Salisbury 1 9  52 p. 1 98) are common 
in Elymo-Ammophiletum typical subassociation. 
The rhizomes extend deeper than l 00 cm. In som e 
stands the dry surface soil consists of old basal 
shoots. Elymo-Ammophiletum Hieracium sspp. sub
ass. has often a thin moss-layer. Root layers and 
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Table 4. Porosity (% ) and grain size (% ). Average from 8 stands at the depth of 50-60 cm. 

material pore air 
locality; stand no. volume volume volume 

Tönnersa; 1 -6, 8-9 6 1 ±0.6 39±0.6 36±0.8 
Sandhammaren ; 1 -7, 9 58±0.9 42±0.9 36±4.2 

humus lenses could be found to a depth of 50 Cl_ll. · 

In some places at Tönnersa Violo-Coryne
phoretum Cladonia subass. has a closed mat of 
lichens on a rather thick dark humus horizon, rich in 
fine and very fine roots. In the subsoil the sand is 
reddish and roots are almost lacking. At Sandham
maren the lichen crust is more openly situated on the 
sand, which is mixed with greyish humus and many 
small roots. The Cladonio ( destrictae) -Corynepho
retum investigated at Sandhammaren, both on 
denuded sites and on plains with a closed lichen 
cover, is often marked with somewhat darker humus 
in the surface soil where very fine roots alternate 
with solitary Carex arenaria roots. In the subsoil the 
sand is yellowish and almost free from roots. 

Salicetum arenariae Ammophila arenaria subass. 
is in several stands rich in leaf litter on the surface. 
Humus lenses were found to a depth of about 50 cm. 
Scattered big roots extend deeper. In Salicetum 
arenariae Carex nigra subass. there are also some 
humus lenses (see Ranwell 1 959 p. 588) and big 
roots. The depth of the latter is limited by the fluc
tuating water table. Sand accretion has led to 
irregularities in the soil stratification of Salici
Empetretum Festuca arenaria subass. The amount 
of humus is less in the surface soil than in the subsoil 
at 50 cm, where also a distinct root layer occurs. 
Only solitary roots extend deeper. A raw humus is 
formed in Salici-Empetretum Lophocolea hetero
phylla subass. The root system of the nano
chamaephytes is shallow and concentrated to the O
and A-layers. In the latter the sand is mixed with 
dark humus. At Tönnersa, the small river 
Genevadsån in the neighbourhood has produced a 
high soil moisture at the depth of one metre or more. 

Inland from the beach the organic layers in the 
surface soil have increased in thickness. The raw 
humus is less marked in Salici-Empetretum 
Lophocolea heterophylla subass. than in Calluna 
vulgaris soc., where the soil profile is a podsol. The 
most obvious podsol is found in various pine stands. 

w ater grain size, mm 
volume 2.0-0.6 0.6-0.2 0.2-0.06 <0.06 

3.2±0.9 6.4 75± 1 9  1 9 ± 1 8  <0. 1 
6.2±3.9 <0. 1 66± 1 1  34± 1 1  0. 1 

In the oak forest besides a podsol more rarely also a 
podsoloid may be developed (see earHer chapter). 

Porosity and grain size 

Sandy soils have a single-grain structure as a result 
of the weak cohesion between the soil particles. 
Adhesion occurs only in moist sand (Berger
Landefeldt & Sukopp 1 965 p. 48). The porosity was 
35-45 % (see Ovington 1 950 p. 3 1 3), which may be 
compared with 40-60 % or more in aggregated 
soils. The average porosity was somewhat higher at 
Sandhammaren (42 %) than at Tönnersa (39 %) (Ta
ble 4). The air volume was about the same, 36 %, on 
the two localities, and highest in Elymc 
Ammophiletum typical subass. The water volume 
was small but somewhat greater at Sandhammaren. 

The main grain sizes were fine sand 
(0.2-0.06 mm) and coarse sand (0.6-0.2 mm). Att 
Tönnersa the average amount of fine sand was 1 9  % 
and c o ars e sand 7 5 %, at Sandhammaren 34 % and 
66 % respectively (Table 4). At Tönnersa there was 
about 6 % of very coarse sand (2.0-0.6 mm), 
generally found on the beach. On the beach bar in 
the northern part the fr action of fine sand was higher 
and the fraction of coarse sand smaller compared 
with the condition in the southern part. On the beach 
and most seaward dunes at Sandhammaren there 
was three times as much coarse sand as there was 
fine sand. Inland from the seaward dunes the propor
tions of the two fractions was more equal. 

Field percolation 
Some experiments with field percolation in various 
stands at the two localities were performed. 
Iovestigated segments were percolated at six places. 
The mean time was calculated and for the first ex
periment called 'dry' (Figs. 4 1-42). The percolation 
was repeated in the moist sand using the same 
cylinder holes. The new mean time was called 'moist' 
(Figs. 4 1-42). The time of per<�olation had changed 
due to the increase in soil moisture. 
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" Dry " May 1967 

Fig. 4 1 .  Tönnersa. Field pereola
tion (time for infiltration in 
various stands). "Dry" = per
eolated for the first time. "Moist" 
= pereolated for the seeond time. 
The stands 1 -6 and 8-9, see Fig. 
43. 
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Fig. 42. Sandhammaren. Field 
pereolation (time for infiltration in 
various stands). "Dry" = per
eolated for the first time. "Moist" 
= percolated for the seeond time. 
The stands 1 -3, 5 -7, and 9, see 
Fig. 44. 

is a result of the difficult infiltration. The percolation 
was here more rapid the seeond time with reduced 
surface tension in the soil ('moist' curve). In the pure 
seaward sand as well as in the humus-rich Salici
Empetretum the percolation was more rapid the first 
time ('dry' curve). In Salici-Empetretum at Tönnersa 
(stands 8-9) the water had penetrated the soil after 
500-600 see., at Sandhammaren (stand 9) after 
400-500 see. 

As seen in Fig. 4 1  the curve for May agrees with 
that for July. At Sandhammaren the curves are more 
separated (Fig. 42). At Tönnersa the diagram shows 
a rather small change from the naked beach ( l )  to 
Salicetum arenariae Ammophila arenaria subass. ( 6) 
( 100-200 see.). At Sandhammaren the percolation 
time was 1 50-300 see. ,  from the naked beach ( l )  to 
Elymo-Ammophiletum typical subass. (3). Purther 
landwards the curve forms a peak in the stands of 
Elymo-Ammophiletum Hieracium umbellatum sspp. 
subass. (5), Violo-Corynephoretum Cladonia subass. 
(6) and Cladonio-Corynephoretum (7), with in
creased time of percolation (500-650 see.). The peak 

Introduction to determined parameters 
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The water table is high in the dune depressions, 
where the sand is moist and stable: It rises in winter 



Fig. 43. Tönnersa. Location of the stands 1 -9 :  ( l )  Naked 
beach; (2) Honkenyetum peploidis; (3) Elymo
Ammophiletum typical subass. ; (4) Elymo
Ammophiletum Hieracium umbellatum sspp. subass. ; (5) 
Violo-Corynephoretum Cladonia subass. ;  (6) Salicetum 
arenariae Ammophila arenaria subass.; (7) Salicetum 
arinariae Carex nigra subass. ; (8) Salici-Empetretum 

. Festuca arenaria subass. ; (9) Salici-Empetretum 
Lophocolea heterophylla subass. 

and is lowered in spring and summer. In the autumn, 
when the precipitation is high and the evapo
transpiration is low, the soil water content increases. 
A seeond type of influence is inundation of the beach 
and dune depressions. Also the sand movement 
affects the soil water. The diurnal rhythm of the 
vegetation and the age of the dunes are also of in
terest in this context 

In the non-calcareous dunes in South Sweden it is 
not necessary to make a correction for earbonates 
(see Gorham 1958 p. 375, Ranwell 1 959 p. 589) 
when determining the organic matter as loss on igni
tion. The decomposition of the organic matter occurs 
more rapidly in calcareous soils than in siliceous 
soils. Under acid conditions accumulation is 
favoured. Calluna vulgaris by its litter accelerates 
humus accumulation also by slow decomposition 
(see Salisbury 1 952  p. 30 1 ). When the air volume is 
strongly reduced, as in certain dune depressions, the 
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Kåsebergaåsen 

0.5 l km 

Fig. 44. Sandhammaren. Location of the stands 1 -9 :  (l) 
Naked beach; (2) Elymo-Ammophiletum typical subass. 
Salsola kali ssp. kali var. ; (3) and (4) Elymo
Ammophiletum typical subass. ; (5) Elymo-Ammophi
letum Hieracium umbellatum sspp. subass. ; (6) Violo
Corynephoretum Cladonia subass. ; (7) and (8) Cladonio
Corynephoretum Cladonia subass. ; (9) Salici-Empetretum 
Lophocolea heterophylla subass. 

humus will be dark. There is in many cases a correla
tion between soil reaction and organic matter; for ex
ample, Holmen ( 1 964 p. 144) showed a good cor
relation between pH and ash content in certain peats. 
In the seaward dunes the organic matter was low 
and the pH was high. Inland from the beach there 
was an increase of the humus and a decrease of pH. 
Wilson ( 1 960 p. 355) has compared the gradual in
crease of humus, Olson, J. ( 1 958 p. 1 59) the N con
tent in surface soils with the age of the dunes. 

The pH is only an approximative value in a soil 
suspension. The dilution has comparatively little 
effect on pH, which in KCl is about one unit lower 
than in H20. Th_e layers Oh and An are very acid. 
On the sands very low pH values are registered from 
the pine forests. In the inner maritime dunes excess 
of sulphuric acid might contro l the pH ( compare 
Gorham 1958  p. 78, and much recent literature on 
air pollution). earbon dioxide from the micro
organisms, root exudates and various organic acids, 
formed in the soil, influence the leaching process 
(Wilson loc.cit.) in the sand. Moreover nutrient up
take by the vegetation (Jenny & Overstreet 1 939 pp. 
257-272) acidifies the soil. Also the competition 
between different plants is of importance. Calluna 
vulgaris normally grows at pH ca. 4 but occurs even 
at pH ca. 8 (Poelt in Stålfelt 1 965 p. 304). The pH 
ma y be correlated to the type and amount of organic 
matter, the acid-base status and the Ca-content. The 
relationship between pH and Ca at Tönnersa and at 
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Table 5. Soil nutrients (mmol/dm3 )  extractable in 0.5 M acetic acid. Average from 7 samples at various depths (cm) at Tönnersa 
(Tö ) and Sandhammaren (Sh ). 

locality; plant community; depth N a K 
Tö; Honkenyetum peploidis; 20-30 1 .9± 1 .7  0.60±0. 1 1  
Tö; Salicetum arenariae Am. aren. 

subass.; 90- 1 10  0.27±0.05 0.27 ±0.04 
Tö; Salici-Empetretum Lophoc. heter. 

sub ass. ; 0- 1 O 0.55±0.09 0.93±0. 1 5  
Sh; Elymo-Ammophiletum typ. 

subass.; 20-30 0.3 1 ±0.08 0.4 1 ±0.23 
Sh; Violo-Corynephoretum Cladonia 

sub ass. ;  90- 100 0. 1 9±0.06 0. 1 1 ±0.02 
Sh; Salici-Empetretum Lophoc. heter. 

sub ass. ;  0-10 0.22±0.07 0.54±0. 1 8  

Sandhammaren was not the same due to difference 
in substratum. 

In 0.5 M _HA c, the soluble amount of N a was low 
except just near the sea. In maritime sands N a is 
s upplied mainly from salt spray� The leaching of N a 
is quite rapid. The standard deviation in the soil 
analyses is ± 3.2 % and in the plant analyses ± 

1 .3 %. 
The K concentration was low except in the 

organic layers inland from the seaward dunes. In 
coastal sands, the losses by leaching are compen
sated mainly by supply from the precipitation. The 
standard deviation in the soil analyses is ± 3.6 % 
and in the plant analyses ± 1 .6 %. 

The Ca concentration in the soil was high. At 
Sandhammaren P seemed to be correlated with Ca. 
Ca  mostly increased with organic matter. In the sub
soil, however, Ca decreased with the age of the dunes 
(see Salisbury 1952  p. 300, Olson, J. 1958  p. 1 5 7), 
being leached. The standard deviation in the analyses 
is ± 4.3 % in the sub

.
stratum anc� ± 1 .5 % in the 

plant material. 
The Mg concentration was low in the soil. The an

nual supply of Mg with the precipitation is in South 
Sweden 2-3 kg/ha (Eriksson, E. 1 959 Fig. 2), but 
this figure is hardly valid for the maritime fringe. The 
standard deviation in the analyses is ± 4.6 % in the 
substratum and ± O. 7 % in the plant material. 

Cl is very easily leached, the large supply being 
soon lost again. The standard deviation in the 
analyses is ± 5 .0 % in the substratum and ± 1 . 5 % 
in the plant material. 

The annual S supply from the precipitation is con
siderable, due both to spray of S-rich sea water, 
pollution and other sources. According to 0delien 
( 1 967) there could be a S deficit in sandy soils along 
N orwegian coasts due to the strong leaching. 
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Ca Mg C l s p 
1 .9±0.6 1 . 1 ±0. 1 0.90± 1 .3 0. 14±0.08 0.36±0.09 

1 .0±0. 1 0.43±0.06 0. 1 1 ±0.04 0. 12±0.06 0.33±0.05 

2.0±0.4 0.96±0. 1 8  0.26±0.06 0.28±0. 1 8  0.29±0. 1 5  

3 .3±0.4 0.52±0. 10 0. 1 5±0.07 0.20±0.06 2.0±0.3 

2.8±0.4 0.20±0.02 0.07±0.03 0. 1 5±0.03 1 . 7±0.2 

1 .2±0.2 0.43±0.06 0.27+0.05 0.22+0.09 0.43+0. 14 

However, the present excess of sulphur compounds 
in the precipitation must provide enough S to the 
plants. The standard deviation in the analyses is 
± 6. 7 % in the substratum and ± 2.4 % in the plant 
material. 

P could be quite strongly combined with Ca. The 
quotient between Ca and P at Sandhammaren is 
1 .5- 1 . 7 .  Juo & Ellis ( 1 968 pp. 3 75-380) have dis
cussed the origin of Ca-P. From maritime sands in 
Great Britain Wright ( 1956 p. 35) has shown that 
both 'available' P and total P increase in the fine 
grain-sizes, which also seems to be the case in the 
northern part of Tönnersa. There are both mineral P 
and organic P in the soil. The main mineral part oc
curs as Ca-P except at too low pH. According to 
Williams & Saunders ( 1956 p. 104) the organic P in 
the sands probably occur to some extent in films 
coating the mineral particles. The standard deviation 
in the soil analyses is ± 3 .9 % and in plant analyses 
± 1 . 6  %. 

Horizontal distribution of the parameters in the sur
face son 
During the year the water content, as a whole, is 
lowest in the lichen-rich stands (5-60 g/dm3) and in
creases seawards and, in the humus layers, also 
landwards (Fig. 45). An exception is Cladonio
Corynephoretum in the inner dunes at Sandham
maren. In Elymo-Ammophiletum the amount of soil 
w ater was 25-70, in Salici-Empetretum 45- 140, in 
Molinio- Myricetum gale Salix arenaria subass. 
1 10-270 and in Caricetum acutae 340-540 g/dm3• 
In the oak and pine forests the water content was 
1 10-2 70, in the bir ch f ens ca. 500 and in the al der 
carrs ca. 700 g/dm3• 

The organic matter increased inland from the 
beach (2-6 g/dm3) to the forest (30-80 g/dm3). In 



•• • 
< 25 25-50 50-75 

Symbols a-e used in Figs. 45-5 5 :  (a) pure 
sand + drift vegetation + marram and 
sandy grassland vegetation ; (b) dwarf
shrub and bush vegetation (Salicetum 
arenariae Carex nigra subass. and 
Molinio- Myricetum gale Salix arenaria 
subass. are included in the next 
category); (c) vegetation in wet and 
moist sites; (d) pine vegetation;  (e) oak 
vegetation. 

· · · -
75-100 100-150 150-300 > 300 

O 100 ZOO JOO 400 500 m 

Fig. 45. Honzontal distribution of water content in the 
surface soil. Samples from 1 966- 1 97 1 .  Above: Tönnersa; 
below: Sandhammaren. - Symbols, see above. In the 
seaward stands (from the shore Iine and ca. 1 50 m inland) 
mostly a verages from 4-7 samples, in other stands from 1 -
3 samples. 

· 

. • • • • e �7/n 
< 2.5 2.5-5 5-10 10-20 20-50 50-80 > 80 

O 100 200 300 400 500m 

Fig. 46. Horizontal distribution of loss on ignition in the 
surface soil. Samples from 1 966- 1 97 1 . Above : Tönnersa; 
bel o w: Sandhammaren. - Symbols and explanation, see 
Fig. 45.  
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Cakiletum maritimae the humus content was 6, in 
Elymo-Ammophiletum 2-9 and in Violo-Coryne
phoretum and Cladonio-Corynephoretum 3-1 3  
g/dm3 (Fig. 46). Marshall ( 1 967 p .  2 10) has reported 
a wide amplitude of the organic matter (0-7.6 %) 
below European Corynephorus-vegetation. In the 
present work the values do not exceed l %. In Salici
Empetretum Festuca arenaria subass. the amount of 
humus was 8 g/dm3• Some stands of Salici
Empetretum Lophocolea heterophylla sub�ss. con
tained as much as 50 g/ dm3, due to less exposure 
and high density of plant cover. 

Wilson ( 1 960) found an increase from 0.2 % in 
Elymo-Ammophiletum to ca. 1 3 % in the Calluna 
heath. The humus content is often higher in the pine 
forest than in the oak forest In the ra w humus of the 
Deschampsia flexuosa - Pinus sylvestris comm. the 
humus quantity was 1 30- 140, in Melampyro
Quercetum roboris Luzula campestris var. about 
1 10 and in Calluna vu1garis soc. ca. 60 g/dm3• In 
these three stands the organic matter was only 20, 4 
and 1 3  g/dm3 respectively at a depth of 50-60 cm. 
Vaccinio- Pirreturn sylvestris Empetrum nigrum sub
ass. at Tönnersa was distinguished by a very sharp 
gra�ient in the surface soil from 75 at 0-5 cm to 10  
g/dm3 at 5- 10  cm. The dune depressions were in 
most cases characterized by a high humus content : 
Salicetum arenariae Carex nigra subass. with . an 
average of ca. 20, Molinio- Myricetum gale ca. 40, 
Caricetum acutae 40-70, Carex rostrata - Juncus 

· · · · · -
•4.0 4.0-4.5 4.5-S.O !5.0-5.5 !5.5-r.o f>0-6.5 > 6.5 

O · 100 200 300 400 500 m 

Fig. 47. Honzontal distribution of pH(H20) in the surface 
soil. Samples from 1 966- 1 97 1 .  Above: Tönnersa; below: 
Sandhammaren. - Symbols and explanation, see Fig. 45. 
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Tabell l 5  .. Nr 4 Rölle. 

kring norra bäcken 

Fältskiktssamhälle 

segment ( 1 00 m
2

) nr 

B I 63. 

Alnus glutinosa 

Betula pubescens 
Fagus silvatica 
Fraxinus excelsior 
Malus silvestris 
Qt�ercus robur 

Sorbus aucuparia 
Ulmus glabra 

Acer platanoides 
Alnus glutinosa 
Betula pubescens 
B. verrucosa 
Corylus avellana 
Crataegus calycina 
Fraxinus excelsior 

Picea abies 
Prunus padus 
Sorbus aucuparia 
Ulmus glabra 

Anemone nemorosa 
A. ranunculoides 

m 

II 

Athyrium tilix femina II 
Chrysosplenium alternifolium I 
Crepis paludosa 

Cardamine bulbifera 

Dryopteris tilix mas 
Epilobium montanum 
Equisetum pratense 
E .  silvaticum 
Gagea lutea 

Geranium silvaticum 
Geum rivale 

G. urbanum 
Lastrea phegopteris 
Matteuccia struthiopteris 
Oxalis acetosella n 
Paris quadrifolia I 
Ranunculus acris 

R. auricomus 
R. ticaria 
Stachys silvatica 
stellaria nemorum 

Trollius europaeus 

I 
m 
I 

III 
I 

II 

II 

II 

+ 

II 

II 

II 
n 

+ 

II 
II 

+ 
+ 

+ 

I 

III 
II 
I 

+ 

II 
II 
I 

B I 4c 

III 

III 

n 

+ 

+ 

+ 

asklund al-sumpskog 

n 
m m 

III II 

II II 

+ + 

III II 

II 

D I  

m 
I 

II 

II 

II 
n 
n 

II 

II 

Viola riviniana 

Carex remota 
C. silvatica 

Actaea spicata 

Aegopodium porlagraria 
Anemone hepatica 
Anthriscus silvestris 

Campanula latifolia 

Convallaria majalie 
Glechoma hederacea 
Hieracium sp. 
Lactuca muralis 
Lathyrus montanus 
Maianthemum bifolium 
Moehringia trinervia 
Polygonatum verticillatum 
Agrostis tenuis 
Deschampsia caespitosa 
D. flexuosa 
Melica nutans 
Poa nemoralis 
Rubus saxatHis 
Vaccinium myrtillus 

Caltha palustris 
Circium heterophyllum 
Filipendula ulmaria 

Rubus idaeus 
Acer platanoides juv. 
Corylus avellana juv . 
Fagus silvatica juv. 
Fraxinus excelsior j uv. 

Prunus padus j uv. 
Sorbus aucuparia juv. 
Ulmus g labra j uv. 

Eurynchium striatum 
Mnium cuspidatum 
M. undulatum 
M. sp. 
Sphagnum sp. 

Artantal i fältskiktet 

kring norra bäcken 

B I 6a 

II 

II 

1 9  

II 
II 

II 

II 

II II 

x 

31 20 

B I 4c 

4 

III 
II 
I 
III 

19 

asklund al-sumpskog 

II 

II 
I 

II 

x 

II 

II 

x 

26 22 

D I 

III 

II 
I 

16 

1. I övre delen av ravinen. 1 9 . 8 . 1 97 1 .  2. Strax norr där körvägen går över bäcken. 21 . 6 . 1 97 1 .  3. Strax nedanför nr 2. 1 8 . 8 . 197 1 .  4. Ca 100 m nedanför nr 3. Ravinen 
blir här utflackad. 21 . 6 . 1 971 . 5-7 . Nedanför den stora inägan, som från Hulten sträcker sig i SO riktning ner mot lövskogen ovanför sydligaste gården Rölle. Nedanför bruk

ningsvägen till inägan. 1 8 .  8. 1 971 . 5. I övre sluttningen nedanför vägen. Fraxinus excelsior 5 st (31-15 cm), Sorbus aucuparia l st (21 cm), Quercus robur l st (22 cm) . As
karna delvis flerstammiga stubbskott. 6 .  Nedanför nr 5.  Fraxinus excelsior 4 st (17-37 cm), Fagus silvatica 2 st (22 cm), Ulmus glabra l st (25 cm), Alnus glutinosa l st 
(14 cm) . 7.  Nedanför sluttningen. Markblöta, delvis sipprande vatten. 

Tabell l 6 .  Nr 4 Rölle . Rutanalys (16 m
2

) i olika årstidsaspekter inom Matteuccia struthiopteris-var. 
av stellaria nemorum-samh. 

Årstidsaspekt 

Fagus silvatica 
Fraxinus excelsior 
Sorbus aucuparia 

Corylus avellana 

Aegopodium porlagraria 
Anemone hepatica 
A. nemorosa 
A. ranunculoides 

Alehemilla sp. 
Campanula latifolia 
Equisetum pratense 
Filipendula ulmaria 
Gagea lutea 
Geranium silvaticum 

x 

Matteuccia struthiopteris 
Oxalis acetosella 
Paris quadrifolia 
Ranunculus ficaria 
Stachys · silvatica 
stellaria nemorum 
Trollius europaeus 
Vicia sepium 
Viola riviniana 
Rubus idaeus 
R. saxatHis 

Fraxinus excelsior juv. 

Fältskiktets täckn. i % 

a 

x 
l 

x 

b 

7 0  1 0 0  100 

Analysdatum: a .  Våraspekt 1 97 1 -05-06; b .  Tidig sommaraspekt 1971-06-21; c .  Sensommaraspekt 
1971-08-1 8 .  

Matteuccia hade bruna stora rester a v  föregående års fertila blad men föga a v  årets skott 1971-05-06. 

Ranunculus ticaria hade gula, vissnade blad 1971-06-21 . Bottanskikt saknas . Ytterst liten förekomst 
av Mnium undulatum. 
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Corynephoretum and Cladonio-Corynephoretum. In 
the very dry sand the content of Cl ( < 0. 1 m
mol/dm3) seemed to be less than that of N a. Both 
elements increased in Salici-Empetretum and con
tinued to increase further landwards in various forest 
habitats (0.5- 1 .0 mmol/dm3) rich in litter and 
humus. These latter figures exceeded those of ex
changeable N a in inland Swedish natural moor soils 
(Sjörs 196 1  Table 1). In the dune depressions at 
Tönnersa N a and C l had rather high concentrations 
(> 1 .0 mmol/dm3); especially Cl had much higher 
compared with corresponding samples from the dune 
depressions at Sandhammaren. N a and C l (bes ides 
K) bad been enriched in Irido- Alnetum glutinosae. 
Normally Na exceeded K, which is also reported 
from English dune slacks (see Willis et al. 1 959 p. 
1 6, Crawford & Wishart 1966 p. 737). 

K is the third analysed monovalent ion but with 
somewhat different features compared with N a and 
Cl. The K concentration was a little higher at 
Tönnersa than at Sandhammaren. On the beach the 
concentration of K was moderately high, and much 
lo w er than those of N a and C l. A special increase 
was found in Honkenyetum peploidis and Cakiletum 
maritimae (Fig. 5 1). In Elymo-Ammophiletum the 
values for K and also for S were in many cases the 
lowest for all determined elements, which is probably 
a result of the nutrient uptake by the vegetation. K 
decreased inland from the beach to Elymo
Ammophiletum Hieracium umbellatum sspp. subass. 

. . . • · - �"7"7'7: <0;1 0.1-0.1 Q.2-0.l O.J-0.� 0�-0.7 0.7-I.S >I,S 

Fig. 5 1 . Honzontal distribution of K in the surface soil. 
Samples from 1 966- 1 9 7 1 .  Above: Tönnersa; below: 
Sandhammaren. - Symbols and explanation, see Fig. 45.  
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Small amounts of K ( < 0.2 mmol/dm3) were also 
found in lichen-rich vegentation (Fig. 5 1). Further in
land there was an increase of K in the humus layers. 
At Tönnersa the K quantities in forests and dwarf 
shrub heaths ma y be of the same magnitude as in the 
dune depressions, 0.7- 1 .5 mmol/dm3, or in Irido
Alnetum glutinosae even higher. Much smaller 
amounts were recorded from the birch fens 
(0.2-0.4 mmol/dm3) and various stands with sedges 
at Sandhammaren. 

Ca is the predominant cation. Of the bivalent ions 
Ca was highest in the dry habitats at Sandhammaren 
and the wet environments at Tönnersa (Fig. 52). 
Both Mg and S showed higher values from Tönnersa 
as a whole. Ca and Mg had high figures in Salicetum 
arenariae and Molinio- Myricetum gale Salix 
arenaria subass. as a consequence of the mineral 
supply from the litter fall. High quantities were 
recorded from C akiletum maritimae and 
Honkenyetum peploidis (Fig. 52, 53), an average of 
ca. 2 for Ca and ca. l mmol/dm3 for Mg. In the 
seaward stands of Sandhammaren the amounts of 
Ca > 2.5 mmol/dm3 were due to the substratum be
ing rich in a Ca-P compound. Mg was much lower, 
often < 0.4 mmol/dm3 (Fig. 53). Here the decrease 
inland in concentration of Ca and also P was ob
vious and there were extremely low values in 
Cladonio-Corynephoretum, Ca< 0.5 and Mg < 0.25 . 

Gorham ( 1958) reported only small amounts of 
C a from stable dunes. On si tes where ligneous plants 

. • • • • e �7"770 <O.S 0.5-0.8 0.�-1.2 l2-1.7 1.7-2.S 25-�.0 >4.0 

Fig. 52. Harizontal distribution of Ca in the surface soil. 
Samples from 1 966- 1 97 1 .  Above: Tönnersa; below : 
Sandhammaren. - Symbols and explanation, see Fig. 45.  
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. • • • • e �77/. < 0.2 0.2-0.l O.l-0.4 0.4-0.6 0.6-LO 1.0-J.O >J.O 

Fig. 53.  Honzontal distribution of Mg in the surface soil. 
Samples from 1 966- 1 97 1 .  Above: Tönnersa; below: 
Sandhammaren. - Symbols and explanation, see Fig. 45. 

. • • • • e rrr7""Y7'7/"7; <0,15 0.15-0.20 <120·0.25 0.25-0.J() O.JQ-0.40 040·0.50 >0.50 

-Fig. 54. Honzontal distribution of S in the surface soil. 
Samples from 1 966- 1 97 1 .  Above: Tönnersa; below: 
Sandhammaren. - Symbols and explanation, see Fig. 45. 

are prevalent the metal sequence is Ca >K >Mg • e e • • e .........-r'P"77'".� 

>Na. In the dune depressions it is ·[o·�· �o.·-�a.2�Q2�-o-�3 �a-�J-o�.s
�
o.
�
s-
� 
.. a�w=-=2s=·zs 

Ca >  Mg > Na > K. The phenomenon that Ca was 
accumulated in Caricetum acutae and Irido
Alnetum glutinosae (> 4 mmol /dm3) is possibly an 
effect of inundation. The concentrations of Ca and 
Mg were equally high in the alder carrs on the west 
coast and in Carex rostrata - Juncus effusus comm. 
at Sandhammaren. The concentration of C a, and 
often K, increased much more in the forests than did 
that of Mg (the latter rriore similar to N a and Cl). In 
the 0-layers of Calluna vulgaris soc. and Deschamp
sia flexuosa - Pinus sylvestris comm. K and Ca con
tents were similar. In the oak forest the amount of 
C a was high er, als o in the subsoil, where in the pin e 
forest Fe had replaced Ca. 

S and P had similar values in the lichen-rich 
stands. In general the S-concentration was very low 
(Fig. 54). In the dune depressions there was more 
'available' S than P, both possibly also in storage. 
There were high quantities of S in Caricetum acutae 
and Irido- Alnetum glutinosae, S > 0.4 mmol/dm3, 
campared with S < 0.2 in the pure sand. The 'availa
ble' P bad much higher values in the mineral soil 
than in the arganie layers (Fig. 55). Wright ( 1 956) 
has estimated that total P is about 20 times as high 
as 'available' P in a British dune area. In the seaward 
dunes at Sandhammaren the quantities of P (> 2 
mmol/dm3) as weil as of Ca were considerable and 
much higher than those at Tönnersa. There were 
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Fig. 55 .  Honzontal distribution of P in the surface soil. 
Samples from 1 966- 1 9 7 1 .  Above: Tönnersa, below : 
Sandhammaren. - Symbols and explanation, see Fig. 45. 

only small amounts of P in Cladonio
Corynephoretum ( < 0.3 mmol/dm3). In the 
hydromorphous soils the P-concentration was 
reduced and often much lower than 0. 1 mmol/dm3• 
A greater part of the total P could possibly be stored 
in the humus. Holmen ( 1 964 p. 166) says that the 
storage of P in peat is lower than that in mineral soil. 
In the acid humus at Sandhammaren P had higher 
values than at Tönnersa and was similar to P · con
centrations in mires (see Malmer 1962 p. 198). 



Vertical distribution of the parameters in the subsoil 
At Tönnersa the water content increased with depth 
on the naked beach ( 1 ), in Elymo-Ammophiletum 
Hieracium umbellatum sspp. s u bass. ( 4) and 
Salicetum arenariae Carex nigra subass. (7). A 
downward decrease of the soil w ater, on the other 
hand, was found in Elymo-Ammophiletum typical 
subassociation (3) and s�alici-Empetretum 
Lophocolea heterophylla subass. (9). In other in
vestigated ·stands, such as Honkenyetum peploidis 
(2), Salicetum arenariae Ammophila arenaria subass. 
(6) and Salici-Empetretum Festuca arenaria subass., 
the differences in the soil profile were small (Fig. 56). 
At Sandhammaren the water content increased with 
depth in the naked beach ( I), in Elymo
Ammophiletum Salsola kali var. (2), Elymo
Ammophiletum typical subass. (3) and Cladonio
Corynephoretum (stands 7 and 8). A downward 
decrease of the soil moisture was observed in Elymo
Ammophiletum typical subass. (4) and Salici
Empretretum �ophocolea heterophylla subass. (9). 
There were only small changes in Elymo
Ammophileturn. Hieracium umbellatum sspp. subass. 
(5) and Violo-Corynephoretum Cladonia subass. (6) 
(Fig. 5 7). 

In the beach at Tönnersa the soil water content 
was low throughout from May to August (70 g/dm3) 
but rose during the winter (seasonal variation was 

S t and 
g 

- - - - - -
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measured only in 1 966- 1 967). The rise was more 
pronounced at Sandhammaren. In stand 2 at 
Tönnersa there were low values in the surface soil 
during ·an the year. At Sandhammaren peaks oc
curred in stand 2 in March and July. In December 
the surface soil was wetter than the subsoil. In stand 
3 at Tönnersa the soil moisture had low values 
throughout the soil profile but with maxima in 
August and December (ca. 50 g/dm3). Higher values 
were recorded from stand 3 at Sandhammaren, as a 
result of slower percolation. In stand 4 at Sandha�
maren a minimum was found in September. In stand 
4 at Tönnersa only 5 g/dm3 was measured in 
August, which is remarkable as the precipitation 
ma y have been high. At the level of 90- 1 00 cm there 
was a high soil moisture in March and May. In stand 
5 at Sandhammaren small water amounts were 
measured in September. In stand 5 at Tönnersa the 
water content was about 50 in the summer and 1 00 
g/dm3 in the winter. Low summer values are partly 
an effect of strong evaporation and possibly also (see 
Willis & Jetferies 1 963, Rychnovska & Kvet 1 963) 
due to increased transpiration of various d une plants. 
In stands 6-8 at Sandhammaren the surface soil 
was much drier than the subsoil possibly due to dif
ficult infiltration of precipitation w ater. The dry sur
face layer proteets the subsoil from drying out. In 
stand 7 at Sandhammaren the water content was 
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Fig. 56.  Tönnersa. Vertical distribution of water content in 
the subsoil. A verage from 7 sample series 1 966- 1 967. -
For stands 1 -9, see Fig. 43.  
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Fig. 5 7. Sandhammaren. Vertical distribution of water 
content in the subsoil. A verage from 7 sample series 1 966-
1 967. - For stands 1 -9, see Fig. 44. 
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only 2 g/dm3 in the surface soil in August. In stand 6 
at Tönnersa maxima were recorded in March and 
December. In the latter month there was also a peak 
in stand 8 at Tönnersa. The values were 75- 1 00 
g/dm3• In stand 7 at Tönnersa the variation in water 
content between the seasons was due to inundation. 
As a consequence of the higher amount of humus 
also the water content was higher in stands 9 at 
Tönnersa and 9 at Sandhammaren. At the first 
locality there were peaks at 90- 100 cm in March 
and September. At the seeond locality small values 
w er e reported in late summer. 

The organic matter was somewhat less at 
Sandhammaren than at Tönnersa. A landward 
gradient in the stands 1-4 was not so obvious. In the 
stands 5-9 at Tönnersa the amount of humus in
creased arid reached 32 g/dm3 as maximal value. 
Downward in the soil profiles the organic matter 
rapidly decreased (Fig. 58}. In the stands 1-4 at 
Sandhammaren, however, the organic matter un
derwent no obvious downward changes in the soil 
profiles. A downward decrease was observed in the 
stands 5-9 there, especially evident in the upper 
layers. Maximal value was 22 g/dm3 (Fig. 59}. A 
seasonal variation was difficult to notice, only slight
ly in evidence on the beach. In stands 3-4 at 
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Fig. 58 .  Tönnersa. Vertical distribution of loss on ignition 
in the subsoil. Average from 7 sample series 1 966- 1 967. 
For stands 1 -9, see Fig. 43. - The standard deviation is il
lustrated as vertical Iines. The value of the amplitude, see 
the horizontal scale below. 
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Tönnersa and 3-5 at Sandhammaren there was an 
irregular annual variation, in March possibly an in
crease in the surface soil. In stand 6 at Tönnersa 
there was a minimum in summer and a maximum in 
winter and spring, due to the litter fall. The 
irregularities of the soil profile in stand 8 at Tönnersa 
were due to presence of humus lenses. In the stands 
9 at Tönnersa and 9 at Sandhammaren the organic 
content was much higher in the surface soil than in 
the subsoil. 

The pH increased with depth in the stands 4-5 
and 8-9 at Tönnersa. In stand 5 the increase was 
2.5 units (Figs. 60, 62). The course of the curves in 
the stands 2-3 and 6-7 were more vertical. In the 
stands 1-4 at Sandhammaren pH was rather similar 
in the soil profiles. In the stands 5-9 a downward in
crease occurred (Figs. 61 ,  63). In stand 9 at 
Sandhammaren the amplitude was about 1 .3  pH
units. As a whole the pH interval in the soil from the 
surface to a depth of one metre was much narrower 
at Sandhammaren than at Tönnersa, but most evi
dent in the lichen-rich sites. Wilson ( 1 960 p. 355) has 
shown a vertical difference of 1 .0- 1 .3 pH-units. 

On the naked beach pH was lowest in May and 
highest in September due to sea water influence. In 
the stands 2-3 at Tönnersa and 3-4 at Sandham-
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Fig. 59.  Sandhammaren. Vertical distribution of loss on 
ignition in the subsoil. A verage from 7 sample series 1 966-
1 967. - For stands 1 -9, see Fig. 44. - Standard deviation 
illustrated as in Fig. 5 8. 



Tabell 24 . forts . (contin. )  

Fältskiktssamhälle 

segment (100 m
2

) nr 

Bestånd nr 

P. vertici Ilatum 
Pteridium aqui\inum 
Ranunculus auricomus 
R. ficaria 
R. acrls 
Rubus saxatills 
Sanicu la europaea 
Satureja vulgaris 
Scrophu !aria nodosa 
Solidago virgaurea 
Stachys si\vatica 
stellaria nemorum 
Taraxacum sp. 
Torilis japonica 
Trollius europaeus 
Urtica dioica 
Valeriana sambucifolia 
Veronica chamaedrys 
V. officinalls 
Vlcia sepium 
V. silvatica 
Viola mirabilis 
V. riviniana 
Anthoxanthum odoratum 
Calamagrostis arundinacea 
Carex digitala 
C .  montana 
C. pallescens 
Dactylis glomerata 
Deschampsia caespitosa 
D. flexuosa 
Luzula pilosa 
Melica nutans 
M. uniflora 
Poa nemoralls 
Koegneria canina 
Rubus idaeus 
R. caesius 
Vaccintum myrtillus 
Acer platanoides j uv. 
Alnus sp. ju v. 
Corylus avellana j uv. 
Fagus silvatica ju v. 
Fraxinus excelsior ju v. 
Lonice�·a xylosteum j uv. 
Populus tremula ju v. 
Prunus padus j uv . 
Quercus s p. j uv. 
Sorbus aucuparia j uv. 
Ti lia c orda ta j uv . 
Ulmus g labra ju v .  
Viburnum opulus j uv .  

Fältskiktets artantal 

Fältskiktets täckning i % 

B I la 

12  19  19  

II 

II II 

II 

II II 

II 

II 

24 16 17 

90 80 70 

10 11 

II 

II 

I 

II 

II 

25 37 

90 90 

B I Z 

18  18  18  

III 

20 25  27  

90 80 70 

Lövskogsvegetation i Sjuhäradsbygden 1 1 1  

II 

II 
I 

II 

B I 4a 

10  11  12 13 

11  12 16  22 

II 

II 
II 

II 

II II II 

II 

36 31 34 22 18 

90 80 90 90 80 

B I 5 

14 15 16 17 18 

II 

18 

16 17 21 

II 

II 

II 

13 11 

90 80 90 80 70  

B I 6 

1 9  

2 2  

I 
III 

II 

12 

90 

..1U1... 
20 21 

22 22 

II 

19  10  

90  95  

B I 8 

22 23 24 

10  1 9  23 

II II III 

II 

II 
II II 

10 19 32 

70 70  80  

l .  Sluttningen ovanför Ålgården. 2 .  Kring bergklacken i NV. Aug. 197 1 .  3 .  I fuktiga lövskogssluttningar ovanför ekskogen. Tillkommer: Dryopteris dilitata, Ranunculus repens och Viola palust
ris . 4. Nedre rasbranten. 16. 8. 72. 5 .  I hasselbrynet nedanför sluttningen. Quercus 2 st  (53 cm), Betula 2 st (23-44 cm). I yttersta delen av brynet något A !nus incana 2. 7 . 1961 . 6-8. Väster om 
bron över Viskan nedanför garagen. Juni 1973 . 9. Mitt på östra sluttningen mot vägen. Tillkommer: Cardamine impatiens, Polygonatum odoratum, Primula verts, Arrhenaterum pratense . Juli 
1 97 2 .  10. Högst upp i sluttningen ovanför växthusen. Quercus 5 st (48-57 cm) . Intill l st Picea (39 cm). 2. 7 . 1971 . 1 1 .  Björbo hage. Aug. 1972 .  12 .  I övre rasbranten där den är som högst. Quer
cus l st (65 cm), Tilia l st (12 cm) . 20. 6 . 197 1 .  13 . I sluttningen nedanför vägen från stranden till Årenäs. Tillkommer: Alltum ursinum och Picea abies juv. 14. I hasselbeståndet på norra delen 
av platån nedanför åkrarna vid Unnebo. Quercus 3 st (36 cm), Picea 6 st (28 cm). Juli 1 97 1 .  1 5 .  Vid vägen till Trollekulla. Acer l st (58 cm), Quercus l st (16 cm), Ulmus 3 st (23 cm). Juli 197 1 .  
1 6 .  Invid bergväggen strax ovan den stora blockansamlingen. Tillkommer: Cardamine impatiens . 20 .  6 . 1 97 1 .  1 7 .  Liten asklund strax N O  Liagärdesberget. Nära stranden i svag sluttning. Askarna 
är högstammiga men har klena dimensioner. Sammanlagt 31 träd varav 9 st har diam. 10-16 cm och 22 st  har dlam < lO cm. 18 . 7  . 1971 .  18. ÖVerst i sluttningen nära odlad mark vid Öjersås. 
Juli 1969. 19. SV Årenäs vid liten bäck. 30. 5 . 1 972.  20. Nedanför föregående i en liten bäckravin. Tillkommer: Lathraea squamaria och Listera ovala. 30. 5. 1973 . 21 . Intill föregående . 22. An
samling av grova block i nedre rasbranten. Tillkommer: Cardamine impatiens. 16. 8 . 1 97 2 .  23 . Litet blockras nedanför berghöjden i NV. Aug. 1971.  24. Blockansamling nedanför västra bergbran
ten vid landsvägen. Tillkommer: Galium aparine. 4. 8 . 1 97 1 .  

Tabell 1 8 .  N r  4 .  Rölle, hässlets övre del. segmentanalys (segment 100 m
2

) i olika årstidsaspekter. Anemone hepatica-samh . ,  Aegopodium podagraria-var 

Årstidsaspekt 

Fagus si lvatica 

Ulmus glabra 

Corylus avellana 
Crataegus calycina 
Fagus silvatica 
Fraxinus excelsior 
Quereus robur 

Sorbus aueuparia 

Aetaea spieata 
Aegopodium podagraria 
Alehemilla sp. 
Ancmone hepatiea 
A. nemorosa 
A. ranuneuloides 
Anthriseus silvestris 

II 
I 

III 
I 

II 

III III 
x I 
ll II II 
m x 

Chamanerion augustifolium 
Cardamine bulbifera 
Dryopteris filix mas 
Epilobium montanum 
Filipendula ulmaria 
Fragaria vesea 
Gagea lutea 
Galium boreale 
Geranium silvatieum 
Geum rivale 
Geum urbanum 
G le ehorna hederaeea 
Hyperieum maeulatum 
Maianthemum bifolium 
Oxalis aeetosella 
Paris quadrifolia 

Analysdatum: a. 1971-05-06; b. 1971-06-21; c. 1 971-08-18 . 

x 

b 

II 

II 
I 

II 

II 

Ranuneulus aeris 

R. ficaria 
stellaria graminea 
Taraxaeum sp. 
Trollius europaeus 
Urtiea dioica 
Veroniea ehamaedrys 

Vicia sepium 
Viola riviniana 

Agrostis tenuis 
Desehampsia eaespitosa 
Luzula pilosa 
Rubus idaeus 
Fraxinus exeelsior juv. 

Sorbus aueuparia ju v .  

II 

x 
I 
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Fig. 64. Tönnersa. Vertical distribution of N a in the sub
soil. Average from 7 sample series 1 966- 1 967. - For 
stands 1 -9, see Fig. 43 ; for further explanation, see Fig. 
5 8. 
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05 1.0 1,5 Cl mmol/dm1 

Fig. 66.  Tönnersa. Vertical distribution of Cl in the sub
soil. Average from 7 sample series 1 966- 1 967. - For 
s tands 1 -9, see Fig. 43 ;  for further explanation, see Fig. 
5 8. 

lustrat� distinctly the sharp salinity gradient, less 
regular at T önnersa than at Sandhammaren. In the 
stand s 1-2 at Sandhammaren the concentrations of 
N a and C l w er e high in the whole so il profile. 
Landwards the values decreased strongly, especially 
in the lichen-rich stands. In stand 7 an average of Na 
at 90- 100 cm was 0. 1 5  mmol/dm3 and of Cl only 
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Fig. 65 .  Sandhammaren. Vertical distribution of N a in the 
subsoil. Average from 7 sample series 1966- 1 967. - For 
stands 1 -9, see Fig. 44 ; for further explanation, see Fig. 
5 8. 
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Fig. 67. Sandhammaren. Vertical distribution of Cl in the 
subsoil. A verage from 7 sample series 1 966- 1 967.  - For 
stands 1 -9, see Fig. 44 ; for further explanation, see Fig. 
58 .  

0.07. A small increase for both elements was 
registered in stand 9. At Tönnersa there were higher 
values of both N a and Cl in the surface soil of stand 
3 compared with that of stand 2. In the subsoil the 
condition was the reverse. Landwards in the stands 
4-9 the values were much lower. Small rises were 
found in the stands 7 and 9. An average in stand 5 at 
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Fig. 68. Tönnersa. Vertical distribution of K in the sub
soil. Average from 7 sample series 1 966- 1 967. - For 
stands 1 -9, see Fig. 43 ; for further explanation, see Fig. 
58.  

. 

90- 100 cm showed 0.27 mmol/dm3 N a and 0. 1 1  Cl. 
In the stands 1-4 and 6 at Tönnersa Na and Cl had 
their highest concentrations in September and 
March. In the stands 8-9 at Tönnersa N a and C l 
had low values in the �ummer. At Sandhammar·en 
there were a maximum in winter and minimum in 
summer. 

K underwent very small changes or decreased 
with the depth in most stands (see Wright 1 956 p. 
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O 1 0 .2  • �4 • 0. 6  K rnmol dm1 

Fig. 69. Sandhammaren. Vertical distribution of K in the 
subsoil. Average from 7 sample series 1 966- 1 967. - For 
stands 1 -9, see Fig. 44 ; for further explanation, see Fig. 
58 .  

36). An increase was found in Honkenyetum 
peploidis. In the surface soil K was rather similar at 
Tönnersa and Sandhammaren (Figs. 68-69), in the 
subsoil much higher at Tönnersa especially in the 
seaward stands. In stand 2 there at 50-60 cm the K o�th 
concentration was about l. l mmol/dm3 compared 0 1 r---r--t---IJ.,..... 10 
with only 0.4 in stand 2 at Sandhammaren. On the 20 
beach at Tönnersa K had a peak in September, at Jo 

Sandhammaren during the whole autumn. In stand 9 40 

at Sandhammaren the lowest K value in the surface so 

soil was recorded in March. 70 
At Tönnersa the vertical distribution of Ca 10 

resembled that of Mg (Figs. 70-73), which ·was to 

different from Sandhammaren where Mg showed a 100 

trend more similar to Na and Cl. The Ca changes in 
the soil profile were smaller at Tönnersa than those 
at Sandhammaren, where an increase with depth oc
curred in most stands (Fig. 7 1). Both Ca and Mg 
showed high values in the stands 6-7 at Tönnersa; 

· ·
· :� - · - · r- · - · 

.· . � · -- ·  K �o\· - · 
�---"-• .,.,. . .... ".)! 

· · · · · ·
r,· 

�-____..____\! 

J'-----i· .... ..... . _T 
. ... . ... . .,. ., 

. -·I 

. Co mmol/dm1 
Q • Oo2 G4 0.& OA 1 

Fig. 70. Tönnersa. Vertical distribution of ·Ca in the sub
soil. Average from 7 sample series 1 966- 1 967. - For 
stands 1 -9, see Fig. 43;  for further explanation, see Fig. 
58 .  
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Fig. 7 1 . Sandhammaren. Vertical 
distribution of Ca in the subsoil. 
A verage from 7 sample series 
1 966- 1 967. - For stands 1 -9, see 
Fig. 44; for further explanation, 
see Fig. 58 .  

at 0- 1 O cm Ca was about 2 and Mg ca. 0.8 and at 
50-60 cm Ca about 0.5 and Mg ca. 0.3 mmol/dm3• 
The concentration of Ca at Sandhammaren was 
dependent on the substratum. In Fig. 7 1  the curves 
from different layers showed their highest Ca values 
in the stands 2-4. In stand 3 the Ca concentration 
was about 4.5 mmol/dm3 compared with 0.7 for Mg. 
Both values were much lower in stand 8 at the same 
level, Ca 0.40 and Mg 0. 1 1  mmol/dm3• A seasonat 
variation in Ca had not been observed except in 
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Fig. 72. Tönnersa. Vertical distribution of Mg in the sub
soil. Average from 7 sample series 1 966- 1 967. - For 
stands 1 -9, see Fig. 43 ;  for further explanation, see Fig. 
58 .  
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!00 

stand 5 at Tönnersa, where a decrease in late autumn 
was replaced by an increase until March. A cor
responding course was also observed for Mg, which 
in the stands at Tönnersa showed some peaks in 
September and March. 

The courses of the curves for P were very different 
when comparing Tönnersa and Sandhammaren. At 
the first locality a small landward increase was found 
at all levels (Fig. 74). At Sandhammaren the P and 
the Ca curves had similar trends (Fig. 75), though 
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Fig. 7 3. Sandhammaren. Vertical distribution of Mg in the 
subsoil. Average from 7 sample series 1 966- 1 967. - For 
stands 1 -9, see Fig. 44 ; for further explanation, see Fig. 
58 .  
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Fig. 74. Tönnersa. Vertical distribution of P in the subsoil. 
Average from 7 sample series 1 966- 1 967. - For stands 1 -
9 ,  see Fig. 43 ; for further explanation, see Fig. 5 8. 

the P concentrations w er e lo w er ; however, in the 
mineral soil they were in most stands much higher 
than those of Tönnersa. At 20-30 cm in the stands 9 
at Tönnersa and 9 at Sandhammaren about O. 7 and 
1 .5 mmol/dm3 respectively were measured. In stand 
5 at Tönnersa P was low in late summer and high in 
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Fig. 76. Tönnersa. Vertical distribution of S in the subsoil. 
Average from 7 sample series 1 966- 1 967. - For stands 1 -
9, see Fig. 43;  for further explanation, see Fig. 5 8. 
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Fig. 75. Sandhammaren. Vertical distribution of P in the 
subsoil. Average from 7 sample series 1 966- 1 967. - For 
stands 1 -9, see Fig. 44 ; for further explanation, see Fig. 
58 .  

The diagrams for the S concentration (Figs. 
76-77) were similar in the two localities. The 
gradient was not pronounced. On many occasions 
the values were the same, 0. 1-0.2 mmol/dm3• In the 
stands 1-2 at Tönnersa higher S concentrations 
were recorded in September and March. 
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Fig. 77. Sandhammaren. Vertical distribution of S in the 
subsoil. Average from 7 sample series 1 966- 1 967. - For 
stand s 1 -9, see Fig. 44; for further explanation, see Fig. 
58 .  
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Plant cover 
Parts of an ecosystem 
The plant cover has been divided into dead material 
and above ground phytomass or standing crop in
cluding the fractions : (a) dwarf shrubs, (b) herbs, 
graminids and ferns, (c) bryophytes and lichens. 
These fractions consist of assimilating and non
assimilating parts. 

The mineral elements are divided into plant-bound 
nutrients in both plant cover and soil, available 
nutrients in the soil and storage nutrients (see below). 
The proportions in the phytomass and litter are il
lustrated in Figs. 78-90. 

Plant 
cover 

Soil 

Standing crop 
dwarf shrubs 

herbs, graminids, 
ferns 

Dead material Mineral elements 
litter plant-bound 

nutrients 

lichens, bryophytes 

roots, rhizomes root litter 

humus 

plant-bound 
nutri�nts 

available 
nutrients 

storage 
nutrients 

Dry weight and water content of standing erop and 
Htter 
The dry weight in Honkenyetum peploidis (Fig. 78) 
at Tönnersa and Elymo-Ammophiletum Salsola kali 
var. (Fig. 79) at Sandhammaren was only a small 
part of the fresh weight with a water content of 
80 %. As· seen in Figs. 80-8 1 the maximal dry 
weight in Elymo-Ammophiletum typical subassocia
tion occurred in July-August, in most stands 
400-800 g/m2• The water content was 60-70 %; in 
the summer higher in the living shoots but otherwise 
higher in the litter. In Elymo-Ammophiletum 
Hieracium umbellatum sspp. subass. (Figs. 82-83) 
the litter constituted the main part of the dry weight. 
Smaller dry weights were measured at Sandham
maren than at Tönnersa. Three fractions were dis
tinguished in Violo-Corynephoretum Cladonia sub
ass. (Figs. 84-85) and Cladonio-Corynephoretum 
(Figs. 86-88). The dry weight was here no less than 
80-90 % of the fresh weight. In most stands the dry 
weight varled between 100 and 400 g/dm3 ; in some 
blow-outs it was below 100 g/m2 (Fig. 86). 
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Fig. 78. Tönnersa. Honkenyetum peploidis. Dry weight. 
Nutrients in plant material as weil as in standing crop and 
litter. - Stand 2, see Fig. 43;  for symbols, see Fig. 79. The 
scales are area scales with a common base Iine. The height 
is a multiple of 2. 

The dry weight in Salicetum arenariae Ammophila 
arenaria subass. was highest in the summer (Fig. 88) 
when 700 g/m2 was measured. The water content, in
creasing in the autumn, was about 50 %. In Salici
Empetretum the water content was strongly variable. 
In Festuca arenaria subass. the dry weight seemed to 
be highest in the summer, ca. 350 g/m2 (Fig. 89). In 
Lophocolea heterophylla subass. the dry weight in 
most stands was as high as 800- 1000 g/m2• The 
dwarf shrub fraction was most important followed 
by the litter or by bryophytes and lichens. Mork 
( 1946 p. 345) has in forests reported a standing crop 
of C alluna vulgaris up to 1400 and Empetrum ·her
maphroditum up to 900 g/m2• Of the total biomass 
about one half was below ground. The annual litter 
fall of the two nano-chamaephytes had been es� 
timated to 260 and 2 10 g/m2 respectively. Cormack 



& Gimingham ( 1 964) have indicated a litter produc
tion of Calluna vulgaris of 6 g/year in the pioneer 
stages and 70 g/year in the degenerated stages. 
Chapman, S.B. ( 1 967) has estimated the increase in 
standing crop to 2400 g/m2 and in accumulated litter 
to 1 700 g/m2 after 35 years. 

Mineral nutrients in the plant material 

In Honkenyetum peploidis the sum of the metals was 
one half of the total content of nutrients. In the 
summer the following metal sequence was found :  
K > N a > Mg > Ca. The high· K concentration was 
similar to that of Cl (620-630 J..Lmol/g). In Elymo
Ammophiletum Salsola kali var. at Sandhammaren 
(Fig. 79) the metal range was : K �  Mg = Ca > Na. 
Only K is of the same concentration as in the 
previous stand. The N a concentration was mu ch 
lo w er (ca. 20 J..Lmol/ g), w hi ch is a typical feature in 
the above ground phytomasses at Sandhammaren. 
Possibly Ca has to be liberated in the soil to campen
sate for the N a uptake in the presence of C l (see 
Elgabaly 1 962 pp. 1 57- 1 64). The N content was 
high er than those of S and P. The composition of 
mineral elements in putrified tang was different 
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(Table 7) from that in the above mentioned stands. 
Of interest are the proportions between S (ca. l 000 
J..Lmol/ g) and P ( 60-80 J..Lmol/ g). Thus only very 
small amounts of P from east up seaweeds were 
supplied to the landward ecosystems. 

In Elymo-Ammophiletum typical subass. at 
T önnersa the metals were a third of all measured 
nutrients. The metal sequence resembled that of 
Honkenyetum peploidis. The non-metal sequence 
was : N >  Cl � S = P  (Fig. 80). At Sandhammaren 
the metals were also a third of the mineral elements, 
in the litter only a fourth. The metal sequence was : 
K �  Ca = Mg > N a. In the litter Ca was always 
higher than Mg. According to Thenabadu ( 1 968 pp. 
1 32- 143) Mg and Na have the ability to counteract 
the uptake of K and Ca by the vegetation through 
cation antagonism. At both Tönnersa and Sandham
maren there was a gradual decrease of the sum of 
nutrients in the plant material from May 1 966 to 
March 1 967. In the latter month only one fraction 
has been distinguished. In Elymo-Ammophiletum 
Hieracium umbellatum sspp. subass. the metals were 
about a fourth of all measured nutrients. In the 
summer · the metal sequence was 

Table 6. Nutrients (IJ.mol/g) in plant material at Tönnersa (Tö) and Sandhammaren (Sh). 

metals, elements, 
locality; season; plant community ; type of sample N a K Ca Mg total C l s p N total 

Tö; March 1 967;  seaweeds east up on the beach 670 640 460 520 2300 620 1400 60 2500 6900 
Sh; March i967;  seaweeds east up on the beach 890 670 420 450 2400 1000 600 80 1 800 5 900 

Tö; May 1966;  Salicetum arenariae Am.aren.subass. ;  
Salix arenaria leaves 1 6  1 90 1 90 80 480 1 9  5 8  1 10 2 1 00 2800 

Tö; July 1 966; do. ; do. 23 2 10  1 80 78 490 55 47 49 1 300 1 900 
Tö; July 1 966; do. ; do., renewed cutting 8 400 1 30 1 20 660 30 68 83 2000 2800 

Tö; May 1 966; Salici-Empetretum Fest.aren.subass. ; 
Empetrum leaves 1 2  140 1 50 64 370 34 37  25  530 990 

Tö; July 1 966; do. ;  do. 14 1 70 1 10 68 360 40 37 38  500 980 
Tö; Dec. 1 966; do. ; do. 1 1  1 20 1 30 67 330 21 38 39  450 880 

Tö; May 1 966; Salici-Empetretum Lophoc.heter.subass.; 
Calluna shoots and Empetrum leaves 20 1 10 1 60 72 360 38 43 32 830 1 300 

Tö; July 1 966;  do. ;  do. 1 8  1 50 1 60 74 400 53 32 36 790 1 300 
Tö; Dec. 1966;  do. ; do. 1 9  88 1 70 72 350 29 29 36 790 1 200 
Tö; March 1 967;  do. ; do. 30 63 1 50 79 320 47 33 37  800 1 200 

Sh; May 1 966; Salici-Empetretum Lophoc.heter .s u bass.; 
CaJluna shoots and Empetrum leaves 10  100 1 20 47 280 28 4 1  34 920 1 300 

Sh; July 1 966;  do. ;  do. 9 140 1 30 65 340 56 44 37 1000 1 500 

Sh; Dec. 1 966; do.; do. 1 7  1 00  90 67 270 25 40 32 800 1 200 

Sh; May 1 967;  do. ; do. 1 9  1 30 1 60 76 390 52 45 44 790 1 300 
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Bryophytes and lichens 

Graminids, herbs and 
ferns 

Dwarf shrubs 

Li t ter 
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Fig. 79. Sandhammaren. Elymo-Ammophiletum typical 
subass. Salsola kali ssp. kali var. Dry weight. Nutrients in 
plant material as well as in standing crop and litter. -
Stand 2, see Fig. 44; for scales, see Fig. 78. As indicated 
in the Fig., symbols are used in Figs. 78-9 1 to distinguish 
the four fractions. 
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Fig. 80. Tönnersa. Elymo-Ammophiletum typical subass. 
Dry weight. Nutrients in plant material as well as in stan-

ding crop and litter. - Stand 3, see Fig. 43; for scales see 
Fig. 78 ; for symbols see Fig. 79. 

1The fractions graminids and litter are included. 
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Fig. 8 1 .  Sandhammaren. Elymo-Ammophiletum typical 
subass. Dry weight. Nutrients in plant material as weil as 

K >  Na > Mg >  C.a at Tönnersa and 
K >  Ca > Mg > Na at Sandhammaren. K and Cl 
showed very small values in the litter (Figs. 82-83). 
The concentrations of S and P were about the same 
at Tönnersa, different from Sandhammaren, where P 
was always somewhat higher than S. The typical 
subassociation showed a seasonat decrease of plant 
nutrients. In Hieracium umbellatum sspp. subass. the 
decrease was only valid for some elements, e.g. K. 
The total sum of nutrients increased in the summer. 

In the lichen-rich stands, Violo-Corynephoretum 
Cladonia subass. and Cladonio-Corynephoretum, 
the proportions of the nutrients were different. As a 
rule the metals were only one fifth or less of the 
determined constituents (Figs. 84-87). In Cladonio
Corynephoretum (stand 7) at Sandhammaren the 
metals were only one tenth (Fig. 8 7). The metal se
quence was! K >  N a >  Ca = Mg (Tönnersa) and 
K > Ca > Mg > N a (Sandhammaren). The mono
valent metals were predominant in the fraction with 
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K Mg S j Cp Cl l? N No 

J uly 1966 July- Aug . 1966 

in standing crop and litter. - Stands 3-4, see Fig. 44; for 
scales, see Fig. 78; for symbols, see Fig. 79. 

living material. Especially Cl showed very low con
centrations in the litter as weil as in the bryophytes 
and liebens (ca. l O �mol/ g). A deficiency of C l ma y 
have severe effects on herbs and graminids (see 
Johnson et al. 1 956 p. 352). N was dominant, 
often > 2000 J.Lmol/ g N in the investigated stand s 
and uniformly distributed in the three differentiated 
fractions. The non-metal sequence was : 
N }> C l > P = S (Tönnersa) and . N }> P = S > C l 
(Sandhammaren). In Corynephorus canescens 
Rychnovskå-Soudkovå ( 196 1 p. 54) has found 
higher concentrations of N and K compared with 
Ca, Mg and P, which agrees with the proportions of 
the nutrients in the living fr action (Figs. 84-8 7). 

In Salicetum arenariae Ammophila arenaria sub
ass. the metals were about a third of all mineral com
ponents. The metal sequence was : Ca > K > Mg > 
Na. In the foliar part K exceeded Ca (Table 6). In 
birch leaves Holmen ( 1964 p. 1 99) has instead found 
higher concentrations of Ca than of K. In the winter 
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N l 

Mg No � sa l Sl ? � � 1'1 I I I I I I 
J.Qs/ml 

100 g/m� 
I l  l l l 

� 11 1 1 1  I I I 

Jul y - Aug.1966 Oec. 1966 

'· 2The fractions graminids + litter are included. 

a large part of the nutrients was accumulated in the 
litter (Fig. 88). There were 1 100 IJ.mol /g in the litter 
and 800 IJ.mol/g in the nano-chamaephyte fraction. 
In July an investigation of the renewed standing crop 
from the stand cut in May was performed. K, Mg, S, 
P and N increased their concentrations (Fig. 88). In 
the f o liar part K, Mg, C l and S increased, while N a, 
Ca and P decreased. A translocatiori of Ca and Mg 
seems to occur. Ca is transported to the wood and 
Mg to the leaves. The S :N ratio agrees with that of 
herbs and graminids (see Dijkshorn & van Wijk 
1967). In renewed standing crop of Elymo
Ammophiletum typical subassociation at Tönnersa S 
and P increased after cutting and Mg and Cl 
decreased (Fig. 80) in the living material. In 
Hieracium umbellatum sspp. subass. N a was higher 
and K, S and P had lower concentrations after cut
ting at Tönnersa. The reabsorbed concentrations of 
Ca and P (Fig. 83) were much higher at Sandham
maren (l 70 and 1 20 Jlmol/ g respectively) than at 

IOOpmoljg 
,-"-., 

�Il j IOOO�moljg 

March 1967 March 1967 

Tönnersa (50 and 60 !J.mol/g respectively). Accor
ding to Wiersum ( 1 96 1  pp. 62-69} the plants have 
ability to take up more P in a finer substratum, as at 
Sandhammaren. 

In Salici-Empetretum the metals were about one 
third in Festuca arenaria subass., one fourth in 
Lophocolea heterophylla subass. at Tönnersa and 
one fifth at Sandhammaren, of all deterrnined 
nutrients. The meta! sequence was : K >  Ca > Mg > 
Na (Figs. 89-9 1}. In Festuca arenaria subass. the N 
content (Fig. 89} as well as the sum of the mineral 
elements was rather low. Also the sum of foliar 
nutrients was lower than that of Lophocolea 
heterophylla subass. (Table 6), where in four 
differentiated fractions S and P bad similar concen
trations and were much lower than the N quantities 
(Figs. 90-9 1}. The amount of Ca was considerable 
in the wood. Tamm, C.O. ( 1 95 3  p. 78) has indicated 
high Ca concentrations in old moss segments. The N 

· content was even! y distributed among the fr actions. 
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Fig. 82. Tönnersa. 
Elymo-Ammophiletum 
Hieracium umbeilatum 
sspp. subass. Dry 
weight. Nutrients in 
plant material as weil as 
in standing crop and 
litter. - Stand 4, see 
Fig. 43;  for scales, see 
F i g. 78;  for symbols, 
see Fig. 79. 
1The value for N is 
lacking in the fraction 
graminids and herbs. 

Fig. 83 .  Sandham
maren. Elymo
Ammophiletum 
Hieracium umbeilatum 
sspp. subass. Dry 
weight. N utrients in 
plant material as weil as 
in standing crop and 
litter. - Stand 5, see 
Fig. 44; for scales, see 
Fig. 78 ;  for symbols, 
see Fig. 79. 
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Fig. 84. Tönnersa. Violo-Corynephoretum Cladonia sub
ass. Dry weight. N utrients in plant material as weil as in 
standing crop and litter. - Stand 5, see Fig. 43 ; for scales, 
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Fig. 85. Sandhammaren. Violo-Corynephoretum 
Cladonia subass. Dry weight. Nutrients in plant material 
as weil as in standing crop and litter. - Stand 6, see Fig. 
44; for scales, see Fig. 78; for symbols, see Fig. 79. 
1The fractions graminids + herbs and litter are included. 
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see Fig. 78;  for symbols, see Fig. 79. 
1 '  2The fractions graminids + herbs and litter are included. 
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2The value for Mg is lacking in the fraction graminids + 
herbs. 
3The value for Cl is lacking in the fraction bryophytes + 
lichens. 
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Fig. 86. Sandhammaren. Cladonio-Corynephoretum 
Cladonia subass. Dry weight. Nutrients in plant material 
as weil as in standing crop and litter. - Stand 7, see Fig. 
44; for scales, see Fig. 78;  for symbols, see tig. 79. 
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Fig. 87. Sandhammaren. Cladonio-Corynephoretum 
Cladonia subass. Dry weight. Nutrients in plant material 
as weil as in standing crop and litter. - Stand 8, see Fig. 
44 ; for scales, see Fig. 78 ;  for symbols, see Fig. 79. 
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1The fractions graminids + herbs and litter are included. 
2The fractions bryophytes + liebens and litter are in
cluded. 

In the leaves of the nano-chamaephytes the metal 
sequence was somewhat different from that of the 
whole plant cover : Ca = K >  Mg > N a. A similar 
order seems to occur in Vaccinium myrtillus (see 
Flower-Ellis 197 1 p. 7 1). 

Mineral nutrients in the standing crop and litter 
In Honkenyetum peploidis at Tönnersa there was a 
strong increase in nutrients from May to July (Fig. 
78). In the latter month the N a content here was the 
highest in the whole locality. The lowest concentra
tion was found in Salicetum arenariae. The nutrient 
content in Elymo-Ammophiletum Salsola kali var. 
(Fig. 80) was about 1 300 mmol/m2 in July 1967. 
The litter fraction contained only a small amount of 
mineral constituents. In Elymo-Ammophiletum 
typical subass. the concentration of nutrients bad a 
peak in the summer. Together with the increased up
take also some salt spray may have contributed (see 
Edwards & Claxton 1 964 p. 262). The living fraction 
was predominant except in the winter and early 
spring (Figs. 80-8 1). At Tönnersa Na showed the 
lowest concentration in May, Ca in March. At 
Sandhammaren the Cl content was higher in the 
summer than in the winter. In Elymo
Ammophiletum Hieracium sspp. subass. the total 
amount of nutrients was higher in the investigated 
stands at Tönnersa compared with those of 
Sandhammaren. Especially the portion of non-
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Fig. 88. Tönnersa. 
Salicetum arenariae 
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material rY/Jiar////////� 

Ammophila arenaria 
subass. Dry weight. 
Nutrients in plant 
material as weil as in 
standing c rop and litter. 
- Stand 6, see Fig. 43 ; 
for scales, see Fig. 78 ;  
for symbols, see Fig. 
79. 
1The value fqr N is 
lacking in the fraction 
bryophytes + lichens. 

May 1966 

metals was striking, mostly concentrated in the litter. 
In the lichen-rich vegetation the fractions litter as 
weil as bryophytes and lichens contained much more 
nutrients than 'the part of living material of gr aminids 
and herbs. In Cladonio-Corynephoretum (stand 8) at 
Sandhammaren (Fig. 87) the contents in the three 
fractions were 230, 1 60 and 50 mmol/m2 respective
ly. 

In Salicetum arenariae the amount of nutrients 
had a peak in the summer (Fig. 88), about 1000 
mmol/m2• In Salici-Empetretum Festuca arenaria 
subass. there was also a pronounced peak in the 
summer, 490 mmol/m2• In Lophocolea heterophylla 
subass. the situation in the plant cover was similar at 

m m ' ' 01000pmolfg 
R•now•d oottong 

July 1966 Nov.- Dec. 1966 

Tönnersa and Sandhammaren, except the high 
nutrient content of a sample from May on the latter 
locality. The nano-chamaephyte fraction was 
prevalent and contained 480 and 530 mmol/m2 on 
the two localities. According to Mork ( 1 946 Table 7, 
1 2) Ca comes after N in concentration, and accor
ding to Robertson & Davies ( 1 965) and Chapman, 
S.B. ( 1 967 p. 684) K is somewhat higher than Ca in 
the above ground phytomass, which agrees with the 
present results. From the researehes of Tyler et al. 
( 1 973 Table 2) there are about 20.5 kg/ha K and 
1 9.5 in the above ground biomass of a Calluna 
eecsystem and 1 5.4 and 1 1 .4 respectively of an 
Erica eecsystem on the wet heath Skanör's Ljung. 
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Fig. 90. Tönnersa. Salici-Empetretum Lophocolea 
heterophylla subass. Dry weight. Nutrients in plant 
material as weil as in standing crop and litter. - Stand 9, 
see Fig. 43 ; for scales, see Fig. 78;  for symbols, see Fig. 
79. 
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1 • 2The value for N is lacking in the fraction graminids + 
herbs. 
3The value for Cl is lacking in the fraction graminids + 
herbs. 
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Figl 9 1 .  Sandhammaren. Salici-Empetretum Lophocolea 
heterophylla subass. Dry weight. Nutrients in plant 
material as weil as in standing crop and litter. - Stand 9, 
see Fig. 44; for scales, see Fig. 78 ; for symbols, see Fig. 
79. 
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'The value for Cl is lacking in the fraction graminids + 
herbs. 
2The value for N is lacking in the fraction graminids + 
herbs. 
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Soil - plant relationships 

The available nutrients in the soil were recorded 
down to l m (Table 7) but in the Figs. 92 and 93 
were calculated to be comparable with the plant 
nutrients expressed as mmol/m2• The storage 
nutrients (Table 8) are given in mg/g and % of the 
total amount of oxides. The' uptake of mineral 
elements by the vegetation occurs in several stages 
counteracted by ion competition (Lotse 1 963 p. 
1 3 1  ). At Tönner sa there w er e high er amounts of Ca 
in the plant cover campared with Sandhammaren, 
where the contents of available Ca and P in the soil 
were more evident (Figs. 92 and 93). More K was 
found in the plant cover than in the soil. K is accor
ding to Sjörs ( 1 954 p. 108) strongly absorbed in 
living plants contrary to Ca, more accumulated in 
so il organic substance. The amounts of N a and C l 
were increased in the seaward stands. In the lichen
rich stands there were small concentrations of 

nutrients in both vegetation and soil. According to 
Rychnovska-Soudkovå ( 1 96 1  p. 54) Corynephorus 
canescens can take up higher quantities of K and P 
than of Ca and Mg. K supplied with the salt spray 
campensates for the leaching (Etherington 1 967 p. 
7 50). According to Willis & Yemm ( 1 96 I) the 
deficiency in N, P and K could, in several cases, lead 
to an open dune vegetation. A supply of these 
nutrients (Willis 1 963) closes the plant cover. The 
available amounts of NH� and NO) in the soil are 
extremely low; only about 0.0 1-0.04 mmol/dm3 
were measured. Also total N (Table 8) showed low 
values in the mineral soil. In humus-rich stands in the 
dune depressions the quantities were obviously in
creased. The sum of all determined nutrients is 
higher in the plant cover at Tönnersa than at 
Sandhammaren, where the sum of available nutrients 
in the so il is greater. 

Considering the two localities as maritime 
ecosystems, an average of the dry weight and of the 

Table 7. W�ter content, loss on ignition (kg/m3) and soil nutrients (mmol/m3) extractable in 05 M acetic acid, down to l m depth. 
Average of the stands 1-9, July-August 1 966. 

w ater loss on meta! s, elements, 
locality content ign. N a K Ca Mg total C l s p total 

Tönner sa 82 4.7 640 370 1 300 580 2900 430 1 70 4 10 3900 
Sandhammaren 1 20 3.0 5 90 250 2800 420 4 100 280 220 1 700 6300 

Table 8. Elementary composition (mg/g and % as oxides) calculated on ignited soil (N mg/g of dry weight). Average from the stands 
at various depths (cm). 

m d. w. 
locality; stand no. ; depth in cm Al Fe T i Ca Mg N a K M n s p N 

l .  Tö; 1 -6, 8-9 ; 0- 10 35 8 .6 3 .6 8 .5  1 .4 14.0 22.0 0.5 1 . 1  0.09 0.2 1  
2 Tö; moist humus-rich stand; 

0- 10 38 7.4 2.0 7.4 1 .4 1 5 .0 23.0 0.3 0.5 0.07 0.93 
3 Tö; 1-9 ;  50-60 22 4.9 1 .5  2.2 0.4 6.3 1 5 .0 0.4 0. 1 0.06 0.03 

4 Sh;  1 -7, 9 ; 0- 1 0  1 4  2.5 1 . 1  2.6 0.4 4.9 10.0 0. 1 0.5 0.09 0. 18  
5 Sh; moist humus-rich stand; 

0- 10 14 3.5 1 .8 3.0 0.5 3.6 7. 1 0. 1 2.7 0. 1 7  7.40 
6 Sh; 1 -9 ;  50-60 1 4  1 .8 0.7 1 . 1  0.2 3.7 10.0 0. 1 0. 1 0. 12  0.04 

% as oxides 
locality · Si02 Al203 Fe203 Ti02 Ca O M gO N�O K20 MnO so3 P205 

l Tö 72.8 1 3.3 2.5 0.6 1 .2 0.2 3.8 5 .3 0. 1 0.3 <0. 1 
2 Tö 72.2 14.4 2. 1 0.3 1 . 1  0.2 4.0 5 .5  <0. 1 0. 1 <0. 1 
3 Tö 84.3 8.3 1 .4 0.3 0.3 0. 1 1 . 7  3.6 0. 1 <0. 1 <0. 1 
4 Sh 89.5 5 .3 0.7 0.2 0.4 0. 1 1 .3 2.4 <0. 1 0. 1 <0. 1 
5 Sh 89.5 5 .3 1 .0 0.3 0.4 0. 1 1 .0 1 .7 <0. 1 0.7 O. l 
6 Sh 90.4 5 .3  0.5 0. 1 0.2 <0. 1 1 .0 2.4 <0. 1 <0. 1 0. 1 
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Fig. 92. Tönnersa. July-August 1 966. Mineral nutrients in 
plant cover and soil (one tenth of a cubic metre). - Stands 
1 -9, see Fig. 43.  
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Fig. 93. Sandhammaren. July - August 1 966. Mineral 
nutrients in plant cover and soil (one tenth of a cubic 
metre). - Stands 1 -9, see Fig. 44. 
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Fig. 94. A verage of dry weight and nutrients in plant 
material of all investigated stands at Tönnersa and 

nutrients in the plant material are estimated for all in
vestigated stands included (Fig. 94) and arranged 
into four groups during the season. The groups of 
Tönnersa are similar to those of Sandhammaren. 
The lowest concentrations of nutrients were found in 
the winter. The concentrations of metals were greater 
at Tönnersa than at Sandhammaren. As seen in 
Tables 7 and 8 the composition of available nutrients 
and storage mineral elements is much different 
between the two

_
localities. Only Ca, S and P had 

higher concentrations at Sandhammaren, but the 
total quantity of nutrients was much higher com
pared with Tönnersa. At the latter locality all storage 
nutrients exceeded the corresponding at Sandham
maren, where the content of Si02 (calculated as the 
difference between l 00 % and the sum of all 
measured oxides) was higher. Al203 was ca. 14 % at 
Tönnersa and only 5 % at Sandhammaren. At both 
localities the following metal sequence is valid : 
Si > Al >  K >  N a >  Fe > Ca > Ti. All elements had 
higher concentrations at Tönnersa, where the 
amounts of K was just a bo ve 20 mg/ g, than at 
Sandhammaren (K ca. 10 mg/g). Only in the humus
rich substratum in the dune depressions at the last
mentioned locality S, P and N had higher values 
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Sandhammaren arranged into four groups. - For scales, 
see Fig. 78. 

th�m at Tönnersa. Most constituents, except Al, K, 
Mn and P at Sandhammaren, showed lower amounts 
at the depth of 50-60 cm than in the surface soil. 

Surface water 

The humus interference 
Analyses on untreated water samples (a), have been 
checked with analyses after digestion (b). K, Mg and 
N a show no change in concentration. The Ca values 
have increased somewhat after digestion. S has 
furthermore been determined on samples treated 
with active earbon (c). An average of 4 samples 
from the wide dune depression at Tönnersa indicate 
the following concentrations (mmol/1) : (a) 0.35, (b) 
0.36, (c) 0. 1 2. An average of 7 samples from a dune 
depression at Sandhammaren shows : (a) 0. 1 5 ,  (b) 
0. 1 1 , (c) 0.02. The decrease in concentration after 
treatment with active earbon is obvious. At 
Sandhammaren the water is stagnant for a Iong 
period, brownish and rich in colloids and that is the 
explanation of the lo w result after treatment with ac
tive earbon which has a strong adsorption effect on 
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Table 9. pH and mineral nutrients (mmol/1) in the surface water. Average of the water samples. 

locality; site; 

number of samples pH N a K Ca 

Tö; sea; 7 7.5 ±0.3 1 60±37 3.7±0.6 3.5±0.7 

Tö ; river Genevadsån ; 5 7.0±0.3 0.38±0.08 0.05 ±0.02 0. 1 7±0.09 

Tö ; small dune depr.; l 7.0 0.69 0. 1 3  0.2 1 

Tö ; wide dune depr.; 6 6.4±0.3 0.99±0.27 0. 12±0.05 0.32±0. 1 3  

S h ;  sea; 8 7.7±0.2 94± 7 2.4±0.3 2.5 ±0.2 

Sh; dune depr.; 4 5.2±0.7 0.24±0.04 0.03±0 0.06±0.03 

Sh; dune depr.; 5 5.0±0.6 0.29±0.04 0.03±0 0.08±0.06 

the colloids in the water. The S concentration was 
much lower at Sandhammaren, where also the S ad
sorption was stronger than at Tönnersa. 

Distribution of pH and mineral nutrients 
In the sea water just near the beach the pH was 
about 7.7, in the small river Genevadsån ca. 7.0, in 
the dune depressions at Tönnersa 6.2-6.9 and at 
Sandhammaren 4.3-5.9. The last-mentioned locality 
showed also a more acid substratum and pH 
measured directly in the peaty humus was lower than 
in the water (see Persson, A. 1 962 p. 77). From 
various South Swedish lakes Malmer ( 196 1) has 
reported a pH ca. 6, in mire sites 3 .  7-6.5 (Malmer 
1 962 b p. 29). In calcareous English dune slacks the 
pH is about 8 (Gorham 196 1 ). In the dune 
depressions the pH h ad decreased in the summer. 
According to Malmer (op.cit. p. 24) a decrease of the 
free water volume leads to a reduction of pH and a 
dilution through precipitation or inundation to an in
crease. 

The relative concentrations of the measured ions 
in the sea water agree with the composition of a stan
dard sea water (see Dyrssen 1 966 pp. 280-28 1). 

Mg C! s p Ca/Mg Na/Cl K/Ca 

1 9±4 200±43 1 1 ± 5  0.002 0.2 0.8 1 . 1  

0. 1 1 ±0.05 0.48±0.44 0. 1 7±0.03 0.00 1 1 . 6 0.8 0.3 

0. 1 8  0.89 0.30 0.00 1 1 .2 0.8 0.6 

0. 19±0.02 1 . 1 ±0.48 0.3 1 ±0.. 1 2  0.002 1 . 7  0.9 0.4 

1 1 ±0.7 1 20±6 6.7 ± 1 .0 0.001 0.2 0.8 l .  O 
0.07±0.02 0.2 1 ±0. 1 0  0. 1 8± 0.04 0.008 0.9 1 . 1  0.5 

0.08±0 0.37±0.05 0. 1 5 ±0.0 1 0.005 1 .0 0.8 0.4 

The ion concentrations were much higher at Tönner
sa than at Sandhammaren (Table 9). N a and C l were 
a bo ut l O times as high as Mg and S. The values of K 
and Ca were similar. All determined constituents 
showed very low concentrations in the water of the 
small river Genevadsån. In the wide dune depression 
at Tönner sa the amounts of N a and C l were as high 
as l mmol/1, in the adjacent small seaward depres
sion lower (Table 9). If the surface water is rich in 
colloids the Ca content increases. All mineral 
elements in the depressions at Tönnersa bad higher 
concentrations compared with those of the river in 
the vicinity. Except P · all determined nutrients in the 
depressions at Sandhammaren bad lower values 
compared with Tönnersa. The ion condition at 
Sandhammaren seems to be more related to the cor
responding situation in poor mire water (see Malmer 
op.cit. p. 53).--The cation sequence in the sea water 
is :  N a >  Mg > Ca = K. The sequence in the fresh 
water is : N a >  Ca = Mg > K. The Ca/Mg ratio in 
fresh w ater was 1 .2- 1 .  7 at Tönnersa and 0.8- 1 .0 at 
Sandhammaren. The Na/Cl ratio was about 0.8 for 
both localities (Table 9). The K/Ca ratio was more 
variable, often below 0.5. 
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Summary 

In an introductory chapter the investigation is presented 
and illustrated in a hypothetical quadrant system. In the 
section on Topography and geology the Quaternary sand 
deposits are briefly dealt with, and types of coast are 
described. The mean annual temperature is 7-8°C. The 
yearly precipitation is lo w, with a maximum in 
July-August, but much higher in the inland than along 
the ·coast, where the elimate is comparatively sunny and 
dry. The vegetation period is about 1 80 days with > 6°C . 

. As a rule the accumulative (positive) sand transport oc
curs during spring and summer, the erosive (negative) one 
during autumn and winter. Miniature barchans may be 
seen on the beaches. At Tönnersa small parabola dunes 
have increased in later years. At Sandhammaren and 
Furuboda there are dune rows paraHel to the shore Iine. 
The beach bar at Tönnersa and the south spit of the 
Falsterbo peninsula are examples of marine a�cumulation 
with rapid changes. 

In recent time the landscape and the forest composition 
has been influenced by· grazing, felling, burning and 
haymaking. The dwarf shrub heaths have decreased and 
partly been afforested. The investigation areas are situated 
in the south-Scandinavian deciduous forest region with 
oak and beech, which is connected with the West and 
Central European vegetation. Man and domestic animals 
have influenced the sands since the Neolithic period. 
Generally the sands started to shift in historie time. From 
the beginning of the 1 6th century documents record the 
sam:f shirting. Deciduous forests have probably been 
destroyed and the vegetation burnt on several localities. 
Later man y · si tes were planted with marram gr ass or pin e. 

1 The first action from the government to stop the sand ' from blowing is reported from Ängelholm in 1 739. 
Methodical pine afforestation started in the first part of 
the 1 9th century, bu t at Sandhammaren the first pin e 
stand dates from 1 760. However, the mobile sand was not 
controlied there until the 20th century. The sand vegeta
tion decreased in area and the arable land increased. 
Nowadays human activity has given rise to new erosion 
problems. 

Many aspects of the sands are given in the literature. 
The economic attitude of the Linnean era was continued 
by promotion of planting of pine and research in forestry. 
Many authors have treated parts of the vegetation in a · 

phytogeographical or phytosociological way, or given ex
amples of vegetational changes. In the past decade papers 
concerning questions of nature conservancy have been 
published. Related disciplines such as zoology, geology 
and physical geography, as weil as history of rural 
economy, are al so represented by man y scientific con
tributions. 
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The number of plants has remained fai�ly eonstant dur
ing the last two centuries as is evident from old flora lists. 
The flora elements, as weil as changes in the distribution 
of some plants, are discussed with regard to arrangement 
in the quadrant system referred to above. A list of selected 
taxa with special qualities, such as morphology, ecology 
and distribution, is presented for vaseular plants as well as 
bryophytes and lichens, in particular the genus Cladonia. 

The phytosociological methods are those proposed by Du 
Rietz, G.E. ( 1 957), as a whole agreeing with the Braun
Blanquet system. The vegetational analysis, foilowing 
Malmer ( 1 962), stresses mainly the floristic composition, 
in certain cases with stronger consideration of the 
physiognomy. The soil studies include pH, loss on igni
tion, grain size as weil as the stratification of the spil type 
(see also the last part). 

, 

The present study of the vegetation represents a syn
thesis of floristic and ecological features encountered in a 
phytogeographicaily im portant transitional area, . within 
the Scandinavian outlier of the Nemoral zone (Sjörs 1 963 
and 1 97 1 )  of Western and Central Europe, but very �lose 
to the boreo-Nemoral zone. 

A great number, 36, of plant communities have been in
vestigated and placed into a detailed phytosociological 
system (Passarge & Hofmann 1 968,  Gehu & Gehu 1969, 
WesthotT & Den Held 1 969). Some of the plant com
munities have not be�n described earlier. The descriptions 
deal with. classification, structure, development, ecological 
remarks, distribution ana sociotogical relationships. 

A survey of the sociological classification is given in 
Table 3 .  

Annual drift vegetation, Cakiletea maritimae, contains 
halo-nitrophilic theropbytes of Atriplicetum Iittoralis and 
Cakiletum maritimae. Perennial drift vegetation, 
Agropyretea pungentis, has' also halo-nitrophilic 
hemicryptophytes. Honkenyetum peploidis is a speci
alized association belonging to Ihe alliance Honkenyo
Crambion maritimae, whereas Honkenyo- Agropyretum 
acuti, often with Elymus arenarius as a dominant, and 
Lepidietum latifolii, with a less halophilic tendency, both 
belong to the alliance Agropyrion pungentis. 

The marram and sandy grassland vegetation contains 
various ecosystem on immature soils with a thin humus 
layer. The pure marram grass vegetation, Ammophiletea, 
is dependent on a continuous sand accretion. In South 
Sweden this class is represented by Elymo
Ammophiletum which is dominated by hemicryptophyte
graminids and according to a new interpretation one of 
four vicariant associations. Elymo-Ammophiletum has 
been subdivided into a typical subassociation, a 



Hieracium umbellatum sspp. subass. and an Ammophila 
arenaria soc. Of an anthropogenous origin is a nitrophilic 
inland lyme grass vegetation, Artemisietea vulgaris, with a 
Berteroa incana - Elymus arenarius comm. which is not 
similar to the xerophilic Elymus arenarius stands in some 
places in East Scania. 

The short, dry grassland vegetation is chiefly composed 
of Koelerio-Corynephoretea. The first order 
Corynephoretalia is represented by a pioneer Cladonio 
(destrictae) -Corynephoretum which occurs only in small 
fragments and seeros to die away as a consequence of the 
closing of the sand vegetation. A typical subassociation, 
often considered as a Corynephorus canescens soc., and a 
Cladonia subass. have been separated. In the seeond 
order, Festuco-Sedetalia, four plant communities have 
been studied. Violo-Corynephoretum consists of 
hemicryptophytes and therophytes. In normal successions 
Ammophila arenaria is still present. The association is 
split into a typical subassociation and a Cladonia subass. 
Teesdalio-Corynephoretum grows on dry, inland, 
glacifluvial sands with Cladonia glauca, C. degenerans 
and C. verticillata as differential taxa towards the 
previously mentioned coastal association. A typical sub
association and an Artemisia campestris subass. with 
several variants are found. Pleurozium schreberi -
Agrostis tenuis comm. is only found at Ängelholm. In cer
tain stands Deschampsia flexuosa is a dominant, in others 
Carex arenaria. Finally, Antherico- Koelerietum glaucae 
is rich in therophytes, both summer and winter annuals. A 
typical, moss-rich subass. and a Cladonia subass: occur. 

A poor meadow vegetation, Arrhenatheretea, is 
represented by a Festuca ovina - Rumex acetosa .comm., 
mainly on verges and margin pastures. 

The dwarf shrub and bush vegetation includes true 
dwarf shrub vegetation, Nardo-Callunetea, which consists 
of four associations. Salicetum arenariae is a specialized 
association with Salix arenaria as a characteristic domi
nant. An Ammophila arenaria subass. and a Carex nigra 
subass., have been distinguished. Salici-Empetretum con
sists of different chamaephytes in closed or even dense 
stands, _ normally forming ranker soils. The floristic 
differentiation is into Empetrum nigrum soc., Festuca 
arenaria subass., Polypodium vulgare subass., and 
Lophocolea heterophylla subass., the latter often with 
seedlings of pine and birch. A Calluna vulgaris soc. is 
probably a part of the association Cladonio-Callunetum 
which lacks characteristic and differential taxa. The soil 
type is a podsol. Finally, Agrostio-Callunetum has a 
group of termophytes as differential taxa towards other 
dwarf shrub vegetation. It occurs mainly inland on 
glacifluvial sands. 

Of a different origin is an anthropogenous rose bush 
vegetation along the west coast developed as an 

· Agropyro- Rosetum rugosae belonging to Urtico
Sambucetea. The bog myrt/e vegetation, Molinio
Myricetum g ale, bel o ng s to the Betulo-Franguletea and 
forms pioneer stands in moist meso- or oligotrophic 
habitats. A coastal Salix arenaria subass. contains five 
variants along a hydro-gradient. It is different from an in
land, typical subass. The Molinia coerulea soc. has a 
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tussock y physiognomy. 
The forest and shrubby wood vegetation is dominated 

by pine, oak, alder and birch. The pine vegetation, part of 
the Vaccinio-Piceetea, consists of Cladonio- Pinetum 
sylvestris on podsol or podsol-ranker. It is subdivided into 
a typical subass. with Cladonia rangiferina and a 
Corynephorus canescens subass. Vaccinio- Pinetum 
sylvestris is normally triple-layered and has an A-B-C-soil 
profile with well-developed raw humus. It can be divided 
into an Empetrum nigrum subass. (different from the in
land, typical subass.) and a Quercus petraea subass. In a 
Deschampsia flexuosa Pinus sylvestris comm. 
Deschampsia flexuosa as weil as various bryophytes are 
important in the undergrowth. The soil has a thick raw 
humus layer. 

The oak vegetation, Deschampsio-Quercetea robori -
petraeae, has been divided into tour plant communities. A 
shrubl'y Agrostis tenuis - Populus tremula comm. with 
Populus tremula growing as a nanophanerophyte forms 
acidophilic stands with s9me :elationship to 

-
Betulo

Franguletea. An Oxalis acetosella - Quercus petraea comm. 
contains two phanerophyte _ layers, an upper with Quer
cus petraea and a lower with Sorbus aucuparia. The soil 
profile is considered a podsoloid. Melampvro- Quercetum 
roboris occurs as its Calamagrostis epigeios vicariant, 
separable from an inland vicariant, and contains var1ous 
acidophytes such as Convallaria majalis and Deschamp
sia flexuosa. The podsol is much more distinct in the in
land vicariant than in the coastal one. A typical subass. 
with a oine variant, a Corynephorus canescens subass., 
and a Corylus

.
avellana subass . . have been distinguished. A 

mesophilic Agrostlo-Querce1um roboris, characterized 
by a group of differential taxa, occurs mainly on 
glacifluvial sand, often as park -like stands. The soil profile 
is · a weakly developed podsol or a podsoloid. 

The a/der vegetation is divided into an alder carr and an 
alder meadow vegetation. The former, Carici- Alnetea 
glutinosae, is represented by Irido- Alnetum glutinosae. It 
is a triple or quadruple-layered vegetation differentiated 
into a Potentilla palustris subass. and a Mnium punctatum 
subass. in mesotrophic habitats. The alder meadow 
vegetation, Geranio- Fraxinetea excelsioris is present as 
Filipendulo- Alnetum glutinosae, with several mesophytes 
including Anemone nemorosa dominant in spring. 
Here the soil profile is a pseudogley. The birch
woods include a birch heath vegetation and a birch 
fen vegetation both within Molinio- Betuletea pubescentis. 
The former, Myrico- Betutetum pubescentis, oc�urs on 
acid, moist sandy soils. The latter, Polytricho- Betuletum 
pubescentis, occurs in depressions with an anmoor or pea
ty fen soil. 

Sandy wetland vegetation comprises low vegetation, 
marsh vegetation and aquatic ' vegetation. The low 
vegetation has three plant communities, viz., a Carex 
nigra - Calamagrostis epigeios comm. on moist sand, a 
Carex rostrata - Juncus .effusus comm., which has a 
poor/rich gradient and belongs to Plantaginetea majoris, 
and a Caricetum canescentis -nigrae, belonging to Par
vocaricetea and found in meso- or oligotrophic habitats 
with an anmoor or peaty fen soil. Within the latter, a 
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Carex canescens soc. is separable from a Sphagnum 
recurvum subass., on the west coast developed as a 
Calamagrostis canescens variant. 

The marsh vegetation, Phragmitetea, contains 
Caricetum acutae which occurs on wet alluvial soils. This 
association is split into a Polygonum amphibium subass. 
and a Campylium polygamum subass. 

The aquatic vegetation, Potametea, is represented by a 
Sparganium minimum comm. growing in habitats where 
the water may dry up in summer. 

In the chapter Vegetational changes and soil development 
the seral stages in different evolutionary processes have 
been investigated. The halo-nitrosere is divided into two 
series. The first one comprises a development from 
Cakiletum maritimae via Atriplicetum Iittoralis toward 
Agropyro- Rumicion with increasing stability and decreas
ing salinity. The seeond one including perennial drift 
vegetation Is initiated with Honkenyetum peploidis and 
continues via Honkenyo- Agropyretum acuti toward 
Lepidietum latifolii and possibly further to Agropyro
Rosetum rugusae. The åevelopment shows an increasing 
nitrophilic tenden c y. 

The xerosere is split into three subseres. The maritime 
dune subsere involves a distinct succession from Elymo
Ammophiletum via Violo-Corynephoretum to Salici
Empetretum, and is believed to reach an oak elimax 
forest, Melampyro-Querceteum roboris.Also other plant 
communities may be in elimax such as Pyrolo- Pinetum 
sylvestris. Parallel to the vegetational successions there is 
a progressive soil development from immature soils, viz., 
dune syrosem, ranker and various transitional types 
toward podsol. The pH decreases and organic matter in
creases. 

The subsere of the sands affected by man is a succes
sion starting on eroded areas with Cladonio
Corynephoretum and continuing via a Calluna vulgaris 
soc. to a elimax forest, potentially a Melampyro
Quercetum roboris on most localities. The afforestation 
with pine leads to a semi-stable state, at least in the 
Vaccinio- Pinetum sylvestris Empetrum nigrum subass. 
The final result is a el o sing of the plant cover of the earlier 
open sands. The soil is changed from syrosem or ranker to 
podsol. 

The subsere on inland glacifluvial sands comprises a 
development from Teesdalio-Corynephoretum or more 
rarely Antherico- Koelerietum glaucae via Agrostio
Callunetum toward Agrostio- Quercetum roboris, 
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probably only subelimax or a richer cleciduous forest. An 
alternative development from Calluna vulgaris soc. 
toward Melampyro- Quercetum roboris is less common. 
The soil evolution is from ranker to rnature soils, such as 
podsoloid which is a transitional type between podsol and 
brown earth. 

The hygrosere contains a eutrophic subsere with the 
seral stages Caricetum acutae, Irido- Aloetum glutinosae 
and Filipendulo- Aloetum glutinosae, all with oligotrophic 
contact communities, on various alluvial soils. The 
oligotrophic subsere contains two separate series. The first 
one on the west coast comprises a zonation from 
Salicetum arenariae Carex nigra subass. via Molinio
Myricetum gale toward Myrico- Betuletum pubescentis. 
The pH seems to decrease and the organic matter in
creases. The seeond series illustrated by the condition at 
Sandhammaren with Carex rostrata - Juncus etTusus 
comm. in contact with a mosaic complex of Caricetum 
canescentis -nigrae, Comaro- Salicetum auritae and 
Polytricho- Betoletum pubescentis on anmoor or peaty 
fen soil. 

The last chapter deals with the ecological relationships 
between the maritime sands at Tönnersa (west coast) and 
Sandhammaren (Baltic coast) with special respect to soil, 
plant cover and surface water. Of the physical properties 
the water infiltration was studied by percolation ex
periments. The variation in horizontal and vertical dis
tribution of various soil parameters such as water content, 
organic matter, pH and in 0.5 M acetic acid extractable 
nutrients (Na, K, Ca, Mg, Cl, S, P) in relation to the in
vestigated vegetation units and gradients (xerosere and 
hygrosere) is discussed. In the xerosere there is an in
crease of organic matter and nutrients in the surface soil. 
In the subsoil the humus content decreases, while pH 
often increases. At Sandhammaren there are much extrac
table Ca and P in the mineral soil. In the dune depressions 
Ca is enriched, but P is present in small amounts. 

The variation is often combined with the salinity. The 
Ca/Mg ratios in water from dune depressions are higher 
at Tönnersa than at Sandhammaren. In the plant cover, 
investigated for dry weight and mineral nutrients (N a, K, 
Ca, Mg, Cl, S, P, N), the quotient metais/total elements 
was higher at Tönnersa than at Sandhammaren, where the 
N a content in the plant cover was extremly low. N is the 
dominant element in the vegetation but is present in the 
soil only in small amounts. The nutrients are in greater 
storage at Tönnersa than at Sandhammaren. 



Literature cited 

Agrell, I. 1 934, Studien iiber die Verteilung der Collem
bola auf Triebsandböden. - Entomol. Tidskr. 5 5(3-
4) : 1 8 1 -248. Stockholm. 

Ahti, T. 1 96 1 ,  Taxonornie studies on reindeer liebens 
(Cladonia subgenus Cladina). Diss. - Ann. Bot. Soc. 
'Vanamo' 32( 1 ) : 1 - 1 60. Helsinki. 

- 1 966, Correlation of the chemical and morphological 
characters in Cladonia chlorophaea and allied lichens. 
- Ann. Bot. Ferm. 3 :  380-390. Helsinki. 

· 

Ahti, T., Hämet-Ahti, L. & Jalas, J. 1 968, Vegetation 
zones and their sections in Northwestern Europe. -
Ann. Bot. Fenn. 5 :  1 69-2 1 1 . Helsinki. 

Albertson, N. 1 946, Österplana hed. Ett alvarområde på 
Kinnekulle (Zusammenf.). Diss. - Acta Phytogeogr. 
Suec. 20: 1 -267. Uppsala. 

Almquist, E. 1 929, Upplands vegetation och flora. Diss . -
Acta Phytogeogr. Suec. l :  1 -624. Uppsala. 

Almquist, S. 1 969, Seasonal growth of some dune-living 
spiders. - Oikos 20(2) : 392-408. K0benhavn. 

Alvin, K.L. 1 960, Observations on the lichen ecology of 
South Haven Peninsula, Studland Heath Dorset. - J. 
Ecol. 48 : 3 3 1 -339. Oxford. 

Ameen, M. 1 962, Studier av ett dynområde vid mellersta 
Hallands kust. - Hallands Natur 26 : 46-6 1 .  
Halmstad. 

Andersson, E. & Nilsson, J. 1 9 7 1 ,  Vegetation inom 
Stenshuvuds naturreservat. - Medd.. forskargr. 
Skötsel av naturreservat 10 :  1 -54. Avd. ekologisk 
botanik. Lund. (Mimeogr.) 

Andersson, F. 1 970, Ecological studies in a Seanian 
woodland and meadow area, Southern Sweden. I. 
Vegetational and environmental structure. Diss. -
Opera Bot. 27 : 1 - 1 90. Lund. 

Andersson, L. 1 97 1 ,  Den litorala vegetationen vid sjön 
Mjörn i västra Västergötland. - Sv. Bot. Tidskr. 
65(4) : 323-350. Uppsala. 

Andersson, O. 1 950 a, The Seanian sand vegetation-a 
survey. - Bot. Not. 1 950(2) : 1 45- 1 72. Lund. 

- 1 950 b, Larger fungi on sandy grass heaths and sand 
dunes in Scandinavia. - Bot. Not. Suppl. 2(2) : 1 -89. 
Lund. 

- 1 950 c, Phytogeographical excursions in East Scania. 5 
pp. - Seventh Int. Bot. Congr. Stockholm 1 950. 

Andersson, O. & Waldheim, S. 1 946, Bidrag till Skånes 
flora 35 .  Tortella inclinata som komponent i skånsk 
sandstäppvegetation. - Bot. Not. 1 946( 1 ) : 1 03- 1 2 1 .  
Lund. 

Ardö, P. 1 950, Anteckningar om flygsanden i södra 
Halland. - Geol. Fören. Förhandl. 72(3) : 3 79-383.  
Stockholm. 
1957, Studies in the marine shore dune ecosystem with 
special reference to the dipterous fauna. Diss., Lund. -
Opuscula Entomol. Suppl. 1 4 :  1 -255 .  Malmö. 

Areschoug, F.W.C. 1 866, Bidrag till den skandinaviska 
vegetationens historia. - Lund Univ. Års-skr. IV. 
Math. Nat. 3(4) : 1-90. Lund 1 866-67. 

- 1 88 1 ,  Skånes flora. 2nd ed. 585 pp. - .Lund. 
Arndt, A. 1 956, Die Rostraussgrasflur in der 

Niederlausitz. - Wiss. Z. Päd. Hochsch. Potsdam, 
Math.-Nat. 2(2) : 20 1 -204. Potsdam. 

Arnell, S. 1956, Hepaticae. 3 14 pp. - Illustrated moss 
flora of Fennoscandia I. Lund. 

Arwidsson, T. 1 938, Studier över floran och vegetationen 
på Gotska Sandön med särskild hänsyn till 
nationalparken. - Kungl. Sv. Vetenskapsakad. Avh. 
Naturskyddsärenden l : 1 -69. Stockholm. 

Asklund, A.M., Grundulis, V. & Rönnholm, B. 1966, 
Våtkemisk analys av silikatbergarter. - Sv. Geol. 
Undersökn. C 6 1 6 :  1 -55.  Stockholm. 

Atlas över Sverige. - Stockholm 1 95 3-7 1 .  
Atlestam, P.-0. 1 942, Bohusläns ljunghedar. Diss. 1 3 2  

pp. - Göteborg. 
Bach, R., Kuoch, R. & Moor, M. 1 962, Die Nomenklatur 

der Pflanzengesellschaften. Mitt. Flor.-soz. 
Arbeitsgem. N.F. 9: 301-308. Stolzenau/Weser. 

Bagnold, R.A. 1 965,  The physics of blown sand and 
desert dunes. 265 pp. - London. 

Bakker, J.G. 1 969, Vegetatiekundig en oecologisch
geografisch onderzoek van het Quercion robori
petraeae in de Nederlandse zandgebieden ten zuiden 
van de Waal (Summary). Diss. Meded. 
Landb.hogesch. Wageningen 69( 1 9) : 1 - 144. 
Wageningen. (Belmontia 11( 1 6), 1 970). 

Balatova-Tulacova, E. 1 963, Zur Systematik der 
europäischen Phragmitetea. - Preslia 3 5 :  1 1 8- 1 22. 
Praha. 

Barchaeus, A.G. 1 773, Underrättelser angående 
Landthushållningen i Halland samlade under en 
resa . . .  1 773.  Edit. B. Möller. - In Svenska bygder . . .  
Edit.J. Sahlgren. Halland. 3 :  1 -67.  Lund 1 924. 

Bardsley, C.E. & Lancaster, J.D. 1 960, Determination of 
reserve sulphur and soluble sulfates in soils. - Soil Sci. 
Soc. Am. Proc. 24 : 265-268. Madison. 

Barkman, J.J. & Westhoff, V. 1 969, Botanical evaluatlon 
of the Drenthian district. - Vegetatio 1 9 :  330-388. 
Den Haag. (Belmontia 11( 1 4), 1 970). 

Beeftink, W.G. 1 965, De zoutvegetatie van ZW
Nederland beschouwd in Europees verband. (Sum
mary.) Diss. 1 67 pp. - Wageningen. (Meded. 
Landb.hogesch. W ageningen 65( l)). 

Behrens, S. 1 960, Skånes kuster. - Skånes Natur 4 7: 1 69-
1 98.  Malmö. 

Benrath, W. & Jonas, F. 1 937, Zur Entstehung der 
Ortstein-Bleichsandschichten an der Ostseekiiste. -
Planta 26:  6 14-630. Berlin. 

Berger-Landefeldt, U. & Sukopp, H. 1 965, Zur 
Synökologie der Sandtrockenrasen insbesondere 
Silbergrasflur� - Verh. Bot. Ver. Prov. Brandenburg 
1 02 :  4 1 -98. Berlin. 

Bergholz, K. & Holmquist, C. 1 955 ,  Haväng. - Skånes 
Natur 42:  5 1 -58 .  Lund. 

Berglund, B. 1 963, Vegetation på ön Senoren. II. 

Acta phytogeogr. suec. · 60 



136 Hans Olsson 

Landvegetationen (Summary). - Bot. Not. 1 1 6 :  3 1 -
79. Lund. 

Bergstedt, G. 193 1 ,  Flygsandsfåtten vid Hanöbukten. 
Från Åhus ned till Olseröd. - Sv. Geogr. Årsb. 1 93 1 :  
48-62. Lund. 

Bergsten, K.-E. 1 947, Skånes klimat. - Natur i Skåne : 
29-38. Stockholm. 

- 1952, Hallands klimat. - Natur i Halland: 37-4 1 .  
Stockhohri. 

Bergström, B. 1968, Vågeroderade dyner. - Hallands 
Natur 32 :  59-67. Halmstad. 

Betänkande med förslag till lagstiftning angående skogar å 
städer och enskilda tillhöriga flygsandsfått i Hallands 
län. - Stat. off. utr. 1 936(30) : 1 - 108. Stockholm 1 936. 

Birse, E.M., Landsberg, S.Y. & Gimingham, C.H. 1 95 7, 
The effects of burial by sand on d une mosses. - Trans. 
Brit. Bryol. Soc. 3(2) : 285-30 1 .  Cambridge. 

Bishop, O.N. 1966, Statistics for biology, 1 82 pp. - Lon
don. 

Bjerke, S. 1 957, Nogle traek af de Sydskandinaviske 
l0vskoves udviklig gennem de sidste århundreder 
(Summary). - Dansk Dendrol. Årsskr. 1 (4):  373-4 1 3. 
K0benhavn. 

Black, C .A. et al. 1 965, Methods of soil analysis. Part 2. 
Chemical and microbiological properties. 
Agronomy 9(2): 77 1 - 1 5 72. Madison. 

Blanchar, R.W., Rehm, G. & Caldwell, A.C. 1 965, Sulfur 
in plant materials by digestion with nitric and 
perchloric acid. - Soil Sci. Soc. Am. Proc. 29 :  7 1 -72. 
Madison. 

Blazkovä., D. 197 1 ,  Zu den phytozönologischen 
Problemen der Ascoziation Caricetum gracilis Alm
quist 1929. - Folia Geobot. Phytotax. 6( 1 ) :  43-80. 
Praha. 

Blomquist, S.G. 1 9 1 1 ,  Till högbuskvegetationens ekologi 
(Zusammenf.). - Sv. Bot. Tidskr. 5 :  1 -8 1 .  Stockholm. 

Böcher, T. W. 194 1  a, Vegetationen paa Randb0l Hede 
med srerlig hensyn tagen til det fredede areal 
(Zusammenf.J. - JJiol. Skr. Dan. Vid. Selsk. 1 (3) : 1 -
234. K0benhavn. 

-· 1 94 1  b, Beiträge zur PflaiJ.�engeographie und Ökologie 
dänischer Vegetation. I. Uber die Flechtenheiden und 
Diinen der Insel Läsö. - Ibid. 2( 1 ) :  1 -38 .  
1942, Vegetationsstudier paa halv0en Ulvshale. - Bot. 
Tidsskr. 46( 1) :  1 -42. K0benhavn. 1 946. 
1 943 a, Studies on the plant geography of the North
Altantic heath formation. II. Danish dwarf shrub com
munities in relation to those of Northern Europe. -
Biol. Skr. Dan. Vid. Selsk. 2(7) :  1 - 1 30. K0benhavn. 
1 943 b, Nordische Verbreitungstypen. - Sv. Bot. 
Tidskr. 3 7 :  352-370. Stockholm. 
1945, Beiträge zur Pflanzep.geographie und Ökologie 
dänischer Vegetation. II. Uber die W aldsaum- und 
Graskrautgesellschaften troekener und halbtrockener 
Böden der lnsel Seeland mit besonderer 
Beriicksichtigung der Strandabhänge und 
Strandebenen. - Biol. Skr. Dan. Vid. selsk. 4( 1 ) :  1 -
1 63 .  K0benhavn. 
1 952  a, Lichen-heaths and plant successions at 0ster
by on the Isle of Laes0 in the Kattegat. - lbid. 7(4): 1 -
24. 
1 952  b, Vegetationsudvikling i forhold til marin 
akkumulation. I. Karshage ved inl0bet til lsefjord. -
Bot. Tidsskr. 49( 1) :  1 -32. K0benhavn. 
1 954, Studies on European calcareous fixed dune com
munities. - Vegetatio 5-6 : 562-570. Den Haag. 

Acta phytogeogr. suec. 60 

- 1 969, Klitvegetation. - Danmarks Natur 4 :  252-293. 
K0benhavn. 

- 1970, Hedens vegetation og flora. - Ibid. 7 :  1 1 8- 1 9 1 .  
Bodeux, A .  1 955,  Aloetum glutinosae. - Mitt. flor.-soz. 

Arbeitsgem. N.F. 5 :  1 14- 1 37. Stolzenau/Weser. 
Boerbom, J.H.A. 1 960, De plantengemeenschappen van 

de Wassenaarse Duinen (Summary). Diss. 1 35 pp. -
W ageningen. (Meded. Landb.hogesch. W ageningen 
60; Belmontia II(7), 196 1). 

Brandberg, A.A. 1 8 19, A map with a description of 
coastal dunes in Halland. - Lantmäteristyrelsens 
arkiv, M 26. Stockholm (Manuscript). 

Braun-Blanquet, J. 192 1 ,  Prinzipen einer Systematik der 
Pflanzengesellschaften auf floristischer Grundlage. -
Jahrb. St. Gall. Naturwiss. Ges. 5 7(2) : 305-35 1 .  St. 
Gallen. 
1 959, Grundfragen und Aufgaben der Pflanzen
soziologie. - Vistas in Botany, Edit. W.B. Turill, l :  
1 45- 1 7 1 .  London. 
1964, Pflanzensoziologie. 3rd ed. 865 pp. - Wien. 

Braun-Blanquet, J . ,  Sissingh, G. & Vlieger, J. 1 939, 
Klasse der Vaccinio-Piceetea (Nadelholz- und 
Vaccinienheiden-Verbände der eurosibirisch-nord
amerikanischen Region). Proctromus der 
Pflanzenges. 6 :  1 - 1 23 .  Montpellier. 

Braun-Blanquet, J. & Tiixen, R. 1 952, Irische 
Pflanzengesellschaften. - Veröff. Geobot. Inst. Riibel 
25 : 224-42 1 .  Bern & Stuttgart. 

Bruhn, J.O. 1862, Kort beskrifning öfver Flygsands häm
mande i allmänhet och den halländska i synnerhet. -
Domänstyreisens arkiv. Stockholm (Manuscript). 

Bruzelius, N. 1 802, Oförgripeliga tankar om Flygsands 
plantering. Diss. 1 6  pp. - Praesid. A.J. Retzius. Lund. 

Biiker, R. 1 942, Beiträge zur Vegetationskunde des 
siidwestfälischen Berglandes. - Beih. Bot. Cbl. 6 1  
B :452-558 .  Dresden. 

Cajander, A.K. 1 92 1 ,  Dber Waldtypen im allgemeinen I. 
In Cajander, A.K. & Ilvessalo, Y. II. Uber Waldtypen 
II. - Acta For. Fenn. 20 : 1 -4 1 .  Helsinki 1 922. 

Caldenius, C., Larsson, W., Mohren, E., Linnman, G. & 
Tullström, H. 1 966, Beskrivning till kartbladet 
Halmstad. - Sv. Geol. Undersökn. Aa 1 98 :  1 - 1 38. 
Stockholm. 

Campbell, Å. 1 928, Skånska bygder under förra hälften 
av l 700-talet. Entografisk studie över den skånska 
allmogens äldre odlingar, hägnader och byggnader. 
Diss. 282 pp. - Uppsala. 

Chang, S.C. & Jackson, M.L. 1957, Fractionating of soil 
phosphorus. - Soil Sci. 84 : 1 33- 1 44. New Brunswick. 

Chapman, S.B. 1 967, Nutrient budgets for a dry heath 
ecosystem in the South of England. - J. Ecol. 55(3) :  
677-689. Oxford. 

Chapman, V.J. 1964, Coastal vegetation. 245 pp. - Ox
ford. 

Chesnin, L. & Yien, C.H. 1 950, Turbidimetric determina
tion of available sulphates. - Soil Sci. Soc. Am. Proc. 
1 5 :  1 49- 1 5 1 . Madison. 

Christiansen, W. 1 925, Die Eichenkratts Schleswig
Holsteins. - Ber. Dt. Bot. Ges. 43 : 229-235.  Berlin. 

- 1 938, Pflanzenkunde von Schleswig-Holstein. 1 63 pp. 
- Neumiinster. 

Christianstads Läns Kongl. Hushålls-Sällskaps Hand!. 9-
22. - Christianstad 1 823-38. 

Clarke, F.E. 1 950, Determination of chloride in water. 
Anal. Chem. 22(4) : 553-555 (Addendum 1458). 
Easton. 



Clausen, J. 1 93 1 ,  Danmarks viol-arter (Summary). - Bot. 
Tidsskr. 4 1 :  3 1 7-335 .  K0benhavn. 

Cormack, E. & Gimingham, C.H. 1 964, Litter production 
by Calluna vulgaris (L) Hull. - J. Ecol. 52 :  285-297. 
Oxford. 

Crawford, R.M.M. & Wishart, D. 1 966, A multivariate 
anal y sis of the development of dun e slack vegetation in 
relation to coastal accretion at Tentsmuir, Fife. - lbid. 
54(3) : 729-743. 

Cronberg, B.  1 762, Oeconomisk beskrifning öfver 
Mälarne uti Skåne. Diss. 23 pp. - Praesid. C.M. 
Trozelii. Lund. 

Dahl, E. & Hadac, E. 1 94 1 ,  Strandgesellschaften der Insel 
Ost0y im Oslofjord. - Nytt Mag. Naturvid. 82 :  25 1 -
3 1 2. Oslo. 

Dahlbeck, N. 1 940, Sandhammaren - ett nytt frilufts
reservat - Bygd och Natur 2( 1 ) :  7- 14. Stockholm. 

- 1 945, Strandwiesen am sudöstlichen Öresund. Diss. 
Uppsala. - Acta Phytogeogr. Suec. 1 8 :  1 - 1 68. Upp-
sala. . :_ · 

Dahl bom, M. 1 777/78, Karta öfver Hagesta Mätare. -
Malmöhus läns lantmäterikontor. Malmö. 
(Manuscript) 

Damman, A.W.H. 1 95 7, The South-Swedish Calluna
heath and its relation to the Calluneto-Genistetum. -
Bot. Not. 1 10 :  363-398. Lund. 

Davidsson, J. 1 963, Littor al processes and morphology 
on Seanian flat-coasts. Particularly the peninsula of 
Falsterbo. Diss. - Medd. Lunds Univ. Geogr. Inst. 
Avh. 42 :  1 -242. Lund. 
1 964, Halländsk "Pocket-beach". - Sv. Geogr. Arsb. 
40 : 86-92. Lund. 

De Geer, G. 1 889, Beskrifning till kartbladen Vidtsköfle, 
Karlshamn (Skånedelen) och Sölvesborg (Skånedelen). 
- Sv. Geol. Undersökn. Aa 105, 106 & 1 07 :  1 -89. 
Stockholm. 

Degelius, G. 1 935, Das ozeanische Element der Strauch
und Laubflechtenflora von Skandinavien. Diss. - Acta 
Phytogeogr. Suec. 7 :  1 -4 1 1 .  Uppsala. 

Dieren, J.W. van 1 934, Organogene Diinenbildung, eine 
geomorphologische Analyse der westfriesischen lnsel 
Terschelling mit Pflanzensoziologische Methoden. 
Diss. Amsterdam. 304 pp. - 'S-Gravenhage. 

Dierschke, H. 1 969, Tatsachen und Probleme der 
Grenzen in der Vegetation. - Bericht iiber das 1 2. 
Internationate Symposium von 8 .- 1 1 . April in Rinteln. 
Vegetatio 1 6(5-6) : 384-392. Den Haag. 

Dijkshorn, W. & van Wijk, A.L. 1 967, The sulphur re
quirements of plants as evidenced by the sulphur 
nitrogen ratio in the organic matter, a review of 
published data. - Plant and Soil 26( 1) :  1 29- 1 5 7. Den 
Haag. 

Doing, H. 1 962, Systematische Ordnung und floristische 
Zusammensetzung niederländischer Wald- und 
Gebiischgesellschaften. Diss. 85 pp. - Wageningen. 
(W en tia 8; Belmontia 11(8), 1 962). 
1963 a, Vbersicht der floristischen Zusammensetzung, 
der Struktur und der dynamisehen Beziehungen 
niederländischer Wald- und Gebiischgesellschaften. -
Meded. Landb.hogesch. Wageningen 63(2) : 1 -60. 
Wageningen. (Belmontia 11(9), 1 964). 
1 963 b, Over de oecologie der inheemse berken en de 
systematische indeling der berkenbossen (Summary). 
- Jaarb. Ned. Dendr. Ver. 22:  97- 1 25 .  Wageningen. 
(Belmontia 11(9), 1 964). 

Duchafour, P. (Avec la collaboration de Bonneau, M., 

Studies on South Swedish sand vegetation 137 

Jacquin, F. & Souchier, B.) 1 970, Precis de  pedologie. 
48 1 pp. - Paris. 

Du Rietz, G.E. 1 92 1 ,  Zur methodologischen Grundlage 
der modemen Pflanzensoziologie. Diss. Uppsala. 272 
pp. - Wienna. 
1 925 a, Die regionale Gliederung der skandinavischen 
Vegetation. - Sv. Växtsociol. Sällsk. Handl. 8 :  1 -60. 
Uppsala. 
1 925 b, Die Hauptziigender Vegetation des äusseren 
Shärenhofs von Stockholm. - Sv. Bot. Tidskr. 1 9(3) :  
347-369. Uppsala. 
1925 c, Den sydsvenska kustens naturskyddsfrågor. 
Sveriges Natur 1 6 :  83-96. Stockholm. 
1925 d, Gotländische Vegetationsstudien. - Sv. Växt
soc. Sällsk. Handl. 2: 1 -65.  Uppsala. 
1 9  3 2, Z ur Vegetationsökologie der ostschwedischen 
Kiistenfelsen. - Beih. Bot.Cbl. 49 (Erg.-Bd.) : 6 1 - 1 1 2. 
Dresden. 
1 936, Classification and nomendature of vegetation 
units 1 930- 1 935.  - Sv. Bot. Tidskr. 30(3): 580-589. 
Uppsala. 
1 952,  Lichenes. Lavar. - In Nannfeldt, J.A. & Du 
Rietz, G.E. 1 952, Vilda växter i Norden. 5. Mossor, 
lavar, svampar, alger. 2nd ed. : 69- 1 89. Stockholm. 
1 95 7, Vegetation analysis in relation to 
homogeneousness and size of sample areas. -:
Huitieme Congres International de Botanique. Paris 
1 954. C.r. Seanc. et Rapp. et Commun. Deposes lors 
du Congres dans les Sect. 7-8 :24-40. Paris. . 
1 965, Biozönosen und Synusien in der Pflanzen
soziologie. - Biosoziologi. Ber. Intern. Symp. in 
Stolzenau/Weser 1 960 : 23-42. Den Haag. 

Du Rietz, T. 1953 .  Composition of beach sand along the 
Swedish East Coast. - Geol. Fören. Förhandl. 75(3): 
3 8 1 -395. Stockholm. 

Dyrssen, D. 1 966, Havsvattnets kemiska sammansätt
ning. - Svensk Naturvetenskap 1 9 :  276-288. 
Stockholm. 

Edwards, R.S. & Claxton, S.M. 1 964, The distribution of 
airborne salt of marine origin in the Aberystwyth area. 
- J. Appl. Ecol. 1 (2) : ��3-263. Oxford. 

Eggler, J. 1 9  52, Ubersicht der höheren 
Vegetationseinheiten der Ostalpen. - Mitt. Naturw. 
Verein. Steiermark 8 1/82 :  28-4 1 .  Graz. 

Egner, H., Riehm, H. & Domingo, W.R. 1960, Unter
suchungen iiber die chemische Bodenanalyse als 
Grundlage fiir die Beurteilung des N ährstoffzustandes 
der Böden. II. Chemische Extraktionsmetboden zur 
Phosphor- und Kalium-bestimmung. - Lantbr.högsk. 
Ann. 26 : 1 99-2 1 5 .  Uppsala. 

Ekström, G. 1 927, Klassifikation av svenska åkerjordar. 
Diss. - Sv. Geol. Undersökn. C 345 : 1 - 1 6 1 .  
Stockholm. 

- 1 96 1 , Beskrivning till kartbladet Revinge. - Sv. Geol. 
Undersökn. Ad . 3 :  1 -66. Stockholm. 

Elgabaly, M.M. 1962, On the mechanism of anion uptake 
by plant roots. 11-111. - Plant and Soil 1 6(2) : 148- 1 64. 
Den Haag. 

Ellenberg, H. 1 954, Zur Entwicklung der 
Vegetationssystematik in Mitteleuropa. - Festschr. E. 
Aichinger. Angew. Pflanzensoz. l :  1 34- 143.  Wienna. 
1 956, Aufgaben und Methoden der Vegetationskunde. 
- In Walter, H., Einfiihrung in die Phytologie IV( l) :  
1 - 1 36 .  Stuttgart. 
1 963, Vegetation Mitteleuropas mit den Alpen in 
kausaler, dynamiseher und historischer Sicht. -

A cta phytogeogr. suec. 60 



138 Hans Olsson 

lbid.IV(2): 1 -943. . . Elmqvist, E.-M. 1 966, Undersökning av vegetationen 1 
alkärr och alskogar på söderåsens södra och melle�sta 
delar. - A vd. ekologisk botanik. Lund. (Manuscnpt) 

Enequist G. 1 944, Dynstudier i Lule skärgård 
(Zus�mmenf.). - Geografiska studier tillägn. John 
Frödin. Geographica 1 5 :  1 -6 1 .  Uppsala. 

Englund, B. 1 942, Die Pflanzenverteilung auf den 
Meeresufern von Gotland. - Acta Bot. Fenn. 32 :  1 -
282. Helsinki. 

Erdmann, E. 1 8  8 1 , Beskrifning till kartbladet 
Landskrona. - Sv. Geol. Undersökn. Aa 75 : 1 -54. 
Stockholm. 

Erdtman, G. 1 952,  Hallands vegetationshistoria. - Natur 
i Halland : 42-54. Stockholm. 

Erikson, J. 1 896, Studier öfver sandfloran i östra Skåne. 
Bihang Kungl. Sv. Vet.-Akad. Hand!. 22(3,3) : 1 -77. 
Stockholm. 

Eriksson, E. 1 959, Tillförseln av växtnäringsämnen i luft 
till mark och vegetation. - Växtnäringsnytt 1 5(5) : 1-6. 
Stockholm. 

Etherington, J.R. 1 967, Studies of nutrient cycling an? 
productivity in oligotrophic ecoc�stems. l. Sml 
potassium and wind-blown sea-spray m a South W ales 
dune grassland. - J. Ecol. 5.5(3) : 743-752. o

.
xfo_:d. 

Falk, A. 1 957, Bland . . dyner, tråd och blommor 1 Boda. 
Åkerbo härad. - Oländsk bygd 1 95 7 :  7-20. Kalmar. 

Feilberg, L. 1 968, Bidrag til beskrivelse af l0vklitterne ved 
Kaergård. - Dansk Dendrol. Arsskr. 3( 1 ) :  7-44. 
K0benhavn. 

Fischer W. 1 967, Beiträge zur Verbreitung, Soziologie 
und ' Ökologie von Myrica gale mit b�sonderer 
Beriicksichtigung der Vorkommen m der 
Niederlausitz. - Arch. Natursch. u. Landschafts
forsch. 7(2) : 1 29- 1 5 1 .  Berlin. 

Fischerström, J. 1 76 1 ,  Anmärkningar om Södra-Halland. 
- Kong!. Vet. Acad. Hand!. 22 :  230-242, 25 8-280. 
Stockholm. 

Flower-Ellis, J.G.K. 1 97 1 , Age structure and dynamics in 
stand of bilberry (Vaccinium myrtillus L.). - Rap
porter och Uppsatser 9 :  1 - 1 08 .  Inst. växte�ologi och 
marklära, skogshögskolan. Stockholm. (M1meogr.) 

Fox, R.L., Olson, R.A. & Rhoades, H.F. 1 96�, 
Evaluating the sulfur status of soils by plant and sml 
tests. - Soil Sci. Soc. Am. Proc. 28(2) :  243-246. 
Madison. 

Fries E. 1 8 1 7- 1 9  Flora Hallandica. 1 5 9  pp. - Lund. 
Fries�ndahl, A. 1926, Biologiska och morfologiska iakt� 

tagelser över Eryngium maritimum L. - Acta Hort1 
Gothoburgensis 2: 1 23- 142. Göteborg. 

Fröde, E. 1 957-58,  Die Pflanzengesellschaft.en der In�el 
Hiddensee. Diss., Greifswald 1 949. - Wtss. Z. Umv. 
Greifswald Math.-Nat. 7 (3-4) : 277-305. Greifswald. 

Fukarek, F. 1 96 1 ,  Die Vegetation des Darss und ihre 
Geschichte. - Pflanzensoziologie 1 2 :  1 -32 1 .  Jena. 

Gall0e, O. 1954, Natural history of the Danish liebens IX. 
74 pp. 1 94 plates. - Copenhagen. 

Gams, H. 1 967, Flechten (Lichenes). Band III von Gams, 
H. Kleine Kryptogamenflora. 244 pp. - Stuttgart. 

Garke, A. 1 972, Illustrierte Flora. Deutschland und 
angrenzende Gebiete. �efässkrypto�amen und 
Bliitenpflanzen. 23rd ed. Ed1t. K. von We1he. 1 607 pp. 
- Berlin & Stuttgart 

Gehu, J.-M. 1 96 1 ,  Les Groupements vegetaux �u Bassin 
de la Sambre Fran�aise. I & III. - Vegetat1o 10 :  69-
1 48, 257-372. Den Haag. 

Acta phytogeogr. suec. 60 

1 964 L'excursion dans le Nord et l'Oest de la France 
de la

' 
Societe Internatianale de Phytosociologie. - Ibid. 

1 2( 1 -2) : 1 -95 . 
1 968 Essai sur la position systematique des 
vegetations vivaces halonitrophiles des cotes atlan
tiques fran�aise (Agropyretea pungentis Cl. nov.). -
Bull. Soc. Bot. Nord France 2 1 :  7 1 -77. Lille. 

Gehu, J.-M. & Gehu, J. 1 969, Les associations vegeta!es 
des dunes mobiles et des bordures de plages de la cote 
atlantique fran<;:aise. - Vegetatio 1 8 :  1 22- 1 66. Den 
Haag. 

Gertz, O. 1 933, Måkläppens flora. - Kungl. Fys. Sällsk. 
Lund Förhand!. 3(5) :  6 1 -78. Lund. 

- 1 948, Måkläppen på Falsterbo Rev. - Skånes Natur 
35 : 6-24. Lund. 

Gillner, V. 1 960, Vegetations- und Standortsunter
suchungen in den Strandwiesen der schwedischen 
Westkiiste. Diss. - Acta Phytogeogr. Suec. 43 : 1 - 1 98.  
Uppsala. 

Gimingham, C.H. 1 96 1 ,  North European heath com
munities :  A 'network of variation'. - J. Ecol. 49:  655-
694. Oxford. 
1 964 a, Dwarf-shrub heaths. - The vegetation of 
Scotland, Edit. J.H. Burnett, 232-287. Edinburgh & 
London. 
1 964 b, Maritime and sub-maritime communities. -
lbid. 67-1 42. 
1 969 The interpretation of variation in North
Eurdpean dwarf-shrub heath communities. -
Vegetatio 7( 1 -6) : 89- 108.  Den Haag. 

Ginzburg, K.E. 1956,  Colorimetric methods for det�r
mining phosphorus in acid extracts of soils. - Sov1et 
Soil Sci. 2 :  1 69- 1 78.  Madison. 

Glimberg, C.-F. 1 955 ,  Sandflykten i Skåne - ett gammalt 
naturskyddsproblem. - Sveriges Natur 46 : 1 24- 1 3 5 .  
Stockholm. 

- 1 964, Om flygsanden i Hemmestorp, Everlövs socken. 
- Skånes Natur 5 1 :  94-97. Lund. 

Goldman, E. 1 959, New indicator for the mercurimetric 
chloride determination in potable water. - Anal. 
Chem. 3 1 (6) : 1 1 27. Easton. 

Good, R. 1 935,  Contributions towards a survey of the 
plants and animals of South Haven Peninsula, 
Studland Heath, Dorset. Il. General ecology of the 
flowering plants and ferns. - J. Ecol. 23 :36 1 -405. 
Cambridge. 

Gorham, E. 1 958,  Soluble salts in dune sands from 
Blakeney Point in Norfolk. - Ibid. 46 : 3 73-3 79. Ox
ford. 

- 1 96 1  The chemical composition of some waters from 
d une

' 
slacks at Sandscale, N orth Lancashire. - lbid. 

49(1) :  79-82. 
Gram, K., J0rgensen, C .A. & K0ie, M. 1944, J?e jydske 

egekrat og deres flora. - Biol. Skr. Dan. Vtd. Selsk. 
3(3) : 1 -2 1 0. K0benhavn. 

Granlund, E. 1 925, Några växtgeografiska 
regionsgränser. Betula nana, Erica tetralix och Ledum 
palustre i Sverige (Summary). - Geogr. Ann. 7: 8 1 -
1 03 .  Stockholm. 

Gravesen, P. & Vestergaard, P. 1 969, Vegetation of a 
Danish offshore barrier island. - Bot. Tidsskr. 65( 1 -
2) : 44-99. K0benhavn. 

Gustafsson, M. 1 968, Ängelholmstraktens flora. - Fauna 
och Flora 63( 1 ) : 1 2- 1 9. Stockholm. 

Hallands Läns Hushållnings Sällskaps Handl. 1 820 & 
1 847. - Halmstad 1 8 20 & 1 847.  



Hallberg, H.P. 1 97 1 ,  Vegetation auf den 
Schalenablagerungen in Bohuslän, Schweden (Sum
mary). Diss. - Acta Phytogeogr. Suec. 56 :  1 - 1 36. 
Uppsala. 

Hallberg, H.P. & Ivarsson, R. 1 965,  Vegetation of 
Coastal Bohuslän. - Ibid. 50:  1 1 1 - 1 22. 

Hallenborg, ca. 1 750, Carl Hallenborgs Anmärkningar till 
Carl von Linnes Skånska resa. - Hi st. Tidskr. 
Skåneland 4: 293-373.  Edit. C .G. Weibull. Lund 1 9 1 0-
1 3. 

Hallenborg, T. 1956, En åmynning i Laholmsbukten. -
Hallands Natur 20 :28-34. Halmstad. 

Hansen, A. 1 959-60, Elytrigia (Agropyron)-hybrider i 
Danmark. - Bot. Tidsskr. 5 5 :  296-3 1 2. K0benhavn. 

Hård av Segerstad, F. 1 924, Sydsvenska florans växt
geografiska huvudgrupper. (Zusammenf.). - Diss., 
Uppsala. 244 pp. - Malmö. 
1 925, The main features of the flora! plantgeography 
of Southern Sweden. - Bot. Not. 1 925 : 222-250. 
Lund. 

Hartog, C. den & Segal, S. 1964, A new classification of 
the water-plant communities. - Acta Bot. Neerl. 
1 3(3) : 367-397. Amsterdam. 

Hasselrot, T.E. 1 953,  Nordliga lavar i Syd- och 
Mellansverige. (Zusammenf.). - Acta Phytogeogr. 
Suec. 3 3 :  1 -200. Uppsala. 

Havas, P. 1 96 1 ,  Vegetation und Flora der närdlichen 
K uste des bottnischen Meerbusens. - Arch. Soc. 
'Vanamo' 1 6  Suppl. : 84-9 1 .  Helsinki. 

Heinemann, P. 1 95 6-57, Les landes a Calluna du district 
picardo-brabanr;on de Belgique. - Vegetatio 7 :  99-
1 47. Den Haag. 

Hemberg, E. 1 904, Tallens degenerationszoner i södra 
och mellersta Sverige. - Skogsvårdsfören. Tidskr. 2 :  
124-1 36, 1 69- 1 94. Stockholm. 

Hesselman, H. 1 908, Om flygsandsfälten på Fårön och 
skyddsskogslagen af den 24 juli 1 903. - Skogsv
årdsfören. Tidskr. 6: 1 -45 .  Stockholm. 

- 1 932, Om klimatets humiditet i vårt land och dess in
verkan på mark, vegetation och skog (Zusammenf.). 
Medd. Stat. Skogsf.-anst. 26:  5 1 5 -559. Stockholm. 

Hewett, D.G. 1 970, The colonization of sand dunes after 
stabilization with marram grass (Ammophila 
arenaria). - J. Ecol. 58(3) : 653-668. Oxford & Edin
burgh. 

Heykena, A. 1 965, Vegetationstypen der Kustendunen an 
der östlichen und sudlichen Nordsee. - Mitt. 
Arbeitsgem. Flor. Schlesw. - Holst. u. Hamb. 1 3 :  1 -
1 35 .  Kiel. 

Hild, J. 1 960, Verschiedene Formen von Myrica
Beständen am unteren Niederrhein. - Ber. Dt. Bot. 
Ges. 73 : 4 1 -48. Stuttgart. 

Hofmann, G. 1 964, Kiefernforstgesellschaften und 
naturliche Kiefernwälder im östlichen Brandenburg. -
Are h. F orstwes. 1 3( 6) : 64 1 -664, 7 1 7-7 3 2. Berlin. 
1 969, Zur pflanzensoziologischen Gliederung der 
Kiefernforsten des nordostdeutschen Tieflandes. -
Feddes Rep. 80(4-6) : 40 1 -4 1 2. Berlin. 

Högbom, L 1 923, Ancient inland dunes of Northern and 
Middle Europe. Diss. - Geogr. Ann. 5 :  1 1 3-243. 
Stockholm. 

Hohenester, A. 1 960, Grasheiden und Föhrenwälder auf 
Diluvial- und Dolomitsanden im närdlichen Bayern. -
Ber. Bayer. Bot. Ges. 3 3 :  30-85. Miinchen. 
1 967, Silbergrasfluren in Bayern. - Mitt. Flor.-soz. 
Arbeitsgem. N.F. 1 1 - 1 2 :  1 1 -2 1 .  Todenmann ii. 

Studies on South Swedish sand vegetation 139 

Rinteln. 
Holmen, H. 1 964, Forest ecological studies on drained 

peat land in the province of Uppland, Sweden. Parts I
III. - Studia Forest Suec. 1 6 :  1 -236. Stockholm. 

Holmgren, V. 1 9 2 1 ,  Bidrag till tångävjans ekologi. - Bot. 
Not. 1 92 1 : 49-70. Lund. 

Holst, N.O. 1 895,  Beskrifning till kartbladet Skanör. -
Sv. Geol. Undersökn. Aa 1 1 2 :  1 -29. Stockholm. 

- 1 902, Beskrifning till kartbladet Ystad. - lbid. 1 1 2 :  1 -
29. 

Hommerberg, C .  1 955 ,  Falsterbonäset En kulturhistorisk 
orientering. - Skånes Natur 42:  97- 1 05. Lund. 

Hörner, N.G. 1 927, Brattforsheden, ett värmländskt 
randdeltakomplex och dess dyner (Summary). - Sv. 
Geol. Undersökn. C 342: 1 -208. Stockholm. 

Horst, K., Krausch, H.-D. & Miiller-Stoll, W.R. 1 966, 
Die Wasser- und Sumpfpflanzengesellschaften im Elb
Havel-Winkel. - Limnologica 4( 1 ) :  1 0 1 - 1 63. Berlin. 

Hueck, K. 1 932, Erläuterung zur vegetationskundlichen 
Karte der Lebanehrung (Ostpommern). - Beitr. 
Naturdenkmalpflege 1 5(2) : 97- 1 33 .  Neudamm. 

- 1 934, Erläuterung zur vegetationskundlichen Karte des 
Memeldeltas (siidlicher Teil). - Ibid. 1 5(4): 1 69-225. 

Hulten, E. 1 9 7 1 ,  Atlas över växternas utbredning i 
Norden. Fanerogamer och ormbunksväxter. 2nd ed. 
53 1 pp. - Stockholm. 

Hylander, N. 1 955 ,  Förteckning över Nordens växter. l .  
Kärlväxter. 4th ed. 1 75 pp. - Lund. 

Ivarsson, R. 1 962, Lövvegetationen i Mollösunds socken 
(Zusammenf.). Diss. - Acta Phytogeogr. Suec. 46 :  1 -
1 97.  Uppsala. 

lversen, J. 1 936, Biologische Pflanzentypen als Hilfsmittel 
in der Vegetationsforschung. Diss. 224 pp. -
K0benhavn. 

Jalas, J. 1 950, Zur Kausalanalyse der Verbreitung einiger 
norrlisehen Os- und Sandpflanzen. Diss. - Ann. Bot. 
Soc. Zool. Bot. Fenn. 'Vanamo' 24: 1 -345. Helsinki. 

Jalas, J. & Valpas, A. 1 96 1 ,  Flechtenheide oder 
Heidewald. Analyse eines Grenzfalls. - Arch. Soc. 
'Vanamo' 1 6( 1 ) :  67-74. Helsinki. 

Jansson, T. 1 959, Om flygsand, dyner och sandrör i Tylö
sand. - Hallands Natur 2 3 :  46-50. Halmstad. 

Jenny, H. & Overstreet, R. 1 939, Cation interchange 
between plant roots and soil colloids. - Soil Sci. 4 7 :  
25 7-272. New Brunswick. 

Jensen, C. 1 939, Skandinaviens bladmossflora. 535  pp. 
K0benhavn. 

Jeschke, L. 1 963, Die Wasser und Sumpfvegetation in 
Naturschutzgebiet. ,Ostufer der Muritz". - Lim
nologica 1 (5) :  475-545. Berlin. 

Jessen, K. 1 958, Om vandspridning af Rosa rugosa og an
dre arter af slregten. - Bot. Tidsskr. 54 :  35 3-366. 
K0benhavn. 
1 968,  Flora og vegetation på reservatet Vors0 i 
Horsens Fjord. (Summary) - Ibid. 63( 1 -2) :  1 -20 1 .  

Johnson, C.M. & Ulrich, A .  1 960, Analytical methods for 
use in plant analysis. - Californ. Agr. Exp. Sta. Bull. 
766 :  25-78. 

Johnson, C .M., Stout, P.R., Broyer, T.C. & Carlton, A.B., 
1 956, Comparative chlorine requirements of different 
plant species. - Plant and Soil 8(4) : 337-353 .  Den 
Haag. 

Jonas, F. 1 933,  Der Hammrich. Die Vegetationseinheiten 
eines Flachmoores an der U nterems. - Beitr. System. 
Pflanzengeogr. 1 0. Feddes Rep. Beih. 7 1 :  35-99. 
Dahlem bei Berlin. 

A cta phytogeogr. suec. 60 



140 Hans Olsson 

- 1 935 ,  Die Vegetation der Hochmoore am Nordhiimm- Kobendza, R. 1930, Stosunki fitosocjologiczne Puszczy 
ling. l . - Feddes Rep. Beih. 78( 1) :  1 - 143. Dahlem bei Kampinoskiej (Resume). - Planta Pol. 2: 1 -20 1 .  War-
Berlin. zawa. 

Jones, E.W. 1 959, Quercus L. (Biological Flora of the Koch, W. 1926, Die Vegetationseinheiten der Linthebene 
British Isles.) - J. Ecol. 47( 1) :  1 69-222. Oxford. unter Beriicksichtigung der Verbättnisse in der Nord-

Jonsson, B. 195 7, Ljungstudier på tallmo i Södertörn ostschweitz. - Jahrb. St. Gall. Naturw. Ges. 6 1 (2): 1 -
(Zusammenf.). - Sv. Skogsvårdsfören. Tidskr. 55 : 1 46 .  St. Gallen. 
4 1 3-45 1 .  Norrtälje. Kock, P. 1 765 ( 1 773), Charta öfver then så kallade 

Jönsson, J. 1 934, Flygsandsfältet vid Ystad. 2nd ed. 1 6  Skanörs Liung. Lantmäteristyrelsens arkiv. 
pp. - Ystad. . Stockholm and Malmöhus lantmäterikontor. Malmö. 

Juraszek, H. 1 928, Pflanzensoziologische Studien iiber die (Manuscript) 
Diinen bei Warschau. - Bull. Acad. Pol. Sci. et Lett. K0ie, M. 1938, The soil vegetation of the Danish conifer 
Math.-Nat. B :565-6 1 0. Krakow 1 927. plantations and its ecology. - Kgl. Dan. Vid. Selsk. 

Juo, A.S.R. & Ellis, B. 1 968, Partide size distribution of Skr. Nat. Math. 9 Rekke 7(2) : 1 -86. K0benhavn. 
aluminium, iron and calcium phosphates in soil Konczak, P. 1 968, Die Wasser- und 
profiles. - Soil Sci. 1 06(5) :  374-380. New Brunswick Sumpfpflanzengesellschaften des Stechlinsee-Gebietes 
& Baltimore. der Havelseen um Potsdam. - Limnologica 6( 1 ) :  147-

Kalela, A. 1 939, tiber Wiesen und wiesenartige 20 l .  Berlin. 
Pflanzengesellschaften auf der Fischerhalbinsel in Pet- Kop, L.G. 196 1 ,  Wälder- und Waldentwicklung in alten 
samo Lappland. - Acta For. Fenn. 48(2) : 1 -523.  Flussbetten in den Niederlanden. - Wentia 5:  86- 1 1 1 . 
Helsinki. . Amsterdam. 

Kanter, J. 1 750, Geographisk Charta på Flygsanden. . .  Kornas, J. 1 957, Zespoly roslinne Jury krakowskiej Cz-
Affattade Åhr 1 705. - Hallands läns lantmäterikon- qsc. III. Zespoly piaskowe (Resume). - Acta Soc. Bot. 
tor. Halmstad. (Manuscript) Pol. 26(2): 467-484. Warzawa. 

Keilhack, K. 1 9 1 1 ,  Die Vedandung der Swinepforte. - Krausch, H.-D. 1 968 a, Die Sandtrockenrasen (Sedo-
Jahrb. Kgl. Preuss. Geol. Landesanst. Berlin 32(2) : Scleranthetea) in Brandenburg. - Mitt. Flor.-soz. 

· 209-244, Berlin. Arbeitsgem. N.F. 1 3 :  7 1 - 1 2 1 . Todenmann ii. Rinteln. 
Kielland-Lund, J. 1 967, Zur Systematik der 1 968  b, Die Pflanzengesellschaften des Stechlinsee-

Kiefernwälder Fennoscandiens. - Mitt. Flor.-soz. Gebietes. IV. Die Moore. - Limnologica 6(2) : 3 2 1 -
Arbeitsgem. N.F. 1 1/ 1 2 : 1 27- 1 4 1 .  Todenmann ii. 380. Berlin. 
Rinteln. 1 970, Die Pflanzengesellschaften des Stechlinsee-
1 97 1 ,  A classification of Scandinavian forest vegeta- Gebietes. V. Wälder, Hecken und Saumgesell-
tion for mapping purposes (draft). - IBP i Norden schaften. - lbid. 7(2) : 397-454. 
7 : 1 3-43. Oslo. Krieger, H. 1 93 7, Die flechtenreichen Pflanzenge-

Kjellqvist, E. 1 964, Festuca arenaria Osb. - A misinter- selischarten der Mark Brandenburg. - Beih. Bot. 
preted species. - Bot. Not. 1 1 7(4): 389-396. Lund. Cbl. 57 B : 1 -76. Dresden. 

Klement, O. 1 953,  Die Vegetation der Nordseeinsel Kubiena, W.L. 1 953,  Bestimmungsbuch und Systematik 
Wangerooge. Veröff. lnst. Meeresforsch. der · Böden Et!rppas. 392 pp. - Madrid & Stuttgart. 
Bremerhaven 2(2) : 279-379. Bremen. Kujala, V. 1 96 1 ,  Uber die Waldtypen der sudlichen Hälfte 
1 955 ,  Proctromus der mitteleuropäischen Finnlands. - Arch. Soc. 'Vanamo' 1 6  Suppl. : 1 4-22. 
Flechtengesellschaften. - Feddes. Rep. Beih. 1 35 :  5- Helsinki. 
1 94. Berlin. K undler, P. 1 9  56, Beurteil ung f orsdich gen u t z ter 
1 95 6/5 7, Bestimmungsschliissel der mitteleuro- Sandbörlen im nordostdeutschen Tiefland. - Arch. 
päischen Cladonien. --,- Wiss. Z. Univ. Halle. Math.- Forstwes. 5(9/ 1 0) :  585-672. Berlin. 
Nat. 6(6) : 9 1 7-926. Halle(Saale). 1 9 6 1 ,  Zur Charakteristik und Systematik der 

Klemm, G. 1 969-70, Die Pflanzengesellschaften des Waldböden aus Sand im nordostdeutschen Falchland. 
nordöstlichen Unterspreewald-Randgebietes. - Verh. - Ibid. 10(4-6) : 4 1 7-429. 
Bot. Ver. Prov. Brandenburg. 1 06 :  24-62 & 1 07 :  1 -28. 1 965, Waldbodentypen der Deutschen Demokra-
Berlin. tischen Republik. 1 8 1  pp. - Radebeul. 

Klika, J. 1 93 1 ,  O rostlinnych spolecenstvech a jejich Kurck, C. 1 9 1 7, Den forntida utbredningen av kärrsköld-
sukcesi na obnazenych pisecnych piidä.ch lesnich ve · ··� paddan (Zusammenf.) - Lund Univ. Arsskr. N.F. Il. 
strednim Polabi (Zusammenf.). - Sbornik Ceskoslov. 1 3(9) : 1 - 1 29. Lund. (Kungl. Fys. Sällsk. Handl. N.F. 
Akad. Zemed. 6A : 277-302. V Prace. 28(9)). 
1 934, Die Pflanzengesellschaften auf Sandbörlen des Laatsch, W. 1 95 7, Dynamik der mitteleuropäischen 
Marchfeldes in der Slovakei. - Beih. Bot. Cbl. 52 B : 1 - Mineralböden. 4th ed. 280 pp. - Dresden & Leipzig. 
1 0. Dresden. Langerfeldt, J. 1 939, Die Flechten-Gesellschaften der 
1 939/40, Die Pflanzengesellschaften der Alnion- Kieskuppen und Sandheiden zwischen Jade und Ems. 
Verbandes. - Preslia 1 8/ 1 9 :  97- 1 1 2. Praha. - Feddes Rep. Beih. 1 1 6 :  1 -48. Dahlem bei Berlin. 

Knapp, R. 1 943, Zur Systematik der Wälder, Langlet, O. 1 937, Studier över tallens fysiologiska 
Zwergstrauchheiden und Troekenrasen des variabilitet och dess samband med klimatet. Ett bidrag 
eurosibirischen Vegetationskreises. Diss. 83 + 1 80 pp. till kännedomen om tallens ekotyper (Zusammenf.). -
- Freiburg (Mimeogr.). . Medd. Stat. Skogsf.-anst. 29 :  2 1 9-470. Stockholm. 
1 944, Uber Zwergstrauchheiden in Mitteldeutschen Larsen, K. 1 958, Cytological and experimental studies on 
Trockengebiet. 6 pp. - Halte. (Mimeogr.) the genus Erodium with special references to the 
1 97 1 ,  Einfiihrung in die Pflanzensoziologie. 3rd ed. collective species E. cicutarium (L.) L'Her. - Biol. 
388 pp. - Stuttgart. Medd. Dan. Vid. Selsk. 23(6) : 1 -25. K0benhavn. 

Acta phytogeogr. suec. 60 



Larsson, A. 1 97 1 ,  Vegetation inom Klingavälsåns 
dalgång. - Medd. forskargr. Skötsel av naturreservat 
8 :  1 -36. Avd. ekologisk botanik. Lund (Mimeogr.). 

Larsson, A. & Svensson, G. 1 972, Naturvårds
undersökningar inom Store Mosse. Vegetation och 
vegetationsförändringar vid Kävsjön, Häradsösjön 
och Horssjön. - l bi d. 1 5 :  1 - 1 3  7. 

Leach, W. 1 93 1 ,  On the importance of some mosses as 
pioneers on unstable soils. - J. Ecol. 1 9 :  98- 1 02. Cam
bridge. 

Lebrun, J.,  Noirfalise, A., Heinemann, P. & Vanden 
Berghen, C. 1 949, Les associations vegetales de 
Belgique. - Bull. Soc. Roy. Bot. Belg. 82 :  1 05-207. 
Bruxelles. 

Lemberg, B. 1 933,  Vegetation der Flugsandgebiete and 
den Klisten Finnlands. I. Die Sukzession. - Acta Bot. 
Fenn. 1 2 :  1 - 1 43 .  Helsinki. 

Lemee, M.G. 1 939, Recherches ecologiques sur la vegeta
tion du Perche. IX. Les associations silvatiques 
hygrophiles. - Rev. Gen. Bot. 5 1 :  380-384, 428-445.  
Paris. 

Lencewicz, S. 1 922, Wydmy sr6dl�dowe Polski 
(Resume). - Przegl�d Geograficzny (Revue Polonaise 
de Geographie) 1 920- 1921 (2) : 1 2-59. Warzawa. 

Libbert, W. 1 932/33, Die Vegetationseinheiten der 
neumärkischen Staubeckenlandschaft. - Verh. Bot. 
Ver. Prov. Brandenburg 74 : 229-348. Berlin-Dahlem. 
1 940, Die Pflanzengesellschaften der Halbinsel Darss 
(Vorpommern). - Feddes Rep. Beih. 1 1 4 :  1 -95. 
Dahlem bei Berlin. 

Lid, J. 1 963, Nprsk og svensk flora. 800 pp. - Oslo. 
Lidbeck, A., 1 795, Berättelse om en i senare tider 

tillkommen ö på Falsterbo Ref, jämte beskrifning på 
Triticum Junceum L. därstädes funnet. - Kungl. Vet. 
Acad. Nya Handl. 1 6 :  1 94-20 1 .  Stockholm. 

Lidbeck, E.G. 1 759, Anmärkningar vid Skånska Flyg
sandstracterne och deras hjälpande genom plantering. 
- Kongl. Vet. Acad. Handl. 20 : 1 35- 1 3 9. Stockholm. 

Lindbohm, E. 1 8 9 1 ,  Berättelse om behandlingen af 
Engelholms flygsandsfält i Kristianstads län. - Tidskr. 
skogshushållning 3 1 :  1 6 1 - 1 63.  Stockholm. 

Lindblom, A. 1 782, Charta-Beskrifning öfver Yngsjö Bys 
Kärr och Furumark uti Gärs Härad och Åhus Sochn. 
- Kristianstads läns lantmäterikontor. Kristianstad. 
(Manuscript). 

Linkola, K. 1 929, Zur Kenntniss der Waldtypen Eestis. 
Acta For. Fenn. 34(40) : 1 -73. Helsinki. 

Lindström, A. 1 880, Beskrifning till kartbladet 
Engelholm. - Sv. Geol. Undersökn. Aa 76 :  1 -47. 
Stockholm. 

Linne, C. von. 1 749, Carl Linnei Skånska Resa. 468 pp. 
- Stockholm l 7 5 1 . 

Linnermark, N. 1 960, Porlsol och brunjord. En studie av 
vegetation och jordmånsbildning inom östra Skånes 
ås- och skogsområden (Summary). Diss. - Publ. Inst. 
Miner. Paleon. Quat. Geol. Univ. Lund 75 : 1 -233.  
Lund. 
1 966, Den skånska jorden� - Skånes Natur 5 3 :  98-
1 23. Malmö. 

Lippmaa, T. 1 93 1 ,  Beiträge zur Kenntnis der Flora und 
Vegetation Siidwest-Estlands. - Acta lnst. Hort. Bot. 
Univ. Tartuensis 2(3-4) : 1 -253 .  Tartu. 

Ljungberg, K. & Persson, Y. 1 973, Vegetation och 
markanvändning inom Vitemölla-området. - Medd. 
Avd. ekologisk botanik 1 (4) : 1 -22. Avd. ekologisk 
botanik. Lund. (Mimeogr.) 

Studies on South Swedish sand vegetation 141 

Löfström, F. 1 946, Kring Sandhammaren. 275 pp.  -
Lund. 

Lohmeyer, W. 1 960, Zur Kenntnis der Erlenwälder in den 
nordwestlichen Randgebieten der Eifel. - Mitt. Flor.
soz. Arbeitsgem. N.F. 8 :  209-22 1 .  Stolzenau/Weser. 

Lövkvist, B. 1 962, Chrornesorne and differentiation 
studies in flowering plants of Skåne, South Sweden. I. 
General aspects. Type species with coastal differentia
tion. - Bot. Not. 1 1 5(3) : 26 1 -287. Lund. 

Lotse, E. 1 963, Om sambandet mellan jordens kemiska 
egenskaper och växtens sammansättning. 
Grundförbättring 1 6(2): 1 2 1 - 1 34. Uppsala. 

Lundegårdh, P.H., Lundquist, J. & Lindström, M. 1 964, 
Berg och jord i Sverige. 344 pp. - Stockholm. 

Lundqvist, G. 1 920, Pollenanalytiska åldersbestämningar 
av flygsandsfält i Västergötland. - Sv. Bot. Tidskr. 
1 4(2-3) : 1 75 - 1 85 .  Stockholm. 

Lundqvist, J. 1 96 3, V år a jordarter. - J ord. J ord, Gröda, 
Djur 1 9 :  22-42. Stockholm. 

Maarelr E. van der 1 966, Dutch studies on coastal sand 
dune vegetation, especially the Delta region. - Wentia 
1 5 :  47-82. Amsterdam. 

Maarel, E. van der & Westhoff, V. 1 964, The vegetation 
of the dunes near Oostvoorne (The Netherlands). -
lbid. 1 2 :  1 -6 1 .  

Maas, F.M. 1 959, Bronnen, bronbeken en bronbossen van 
Nederland, in het bijzonder die van de Veluwezoom. 
Een plantensociologische en oecologische studie (Sum
mary, Resume). Diss. - Meded. Landb.hogesch. 
W ageningen 5 9( 1 2) :  1 - 1 6  6. Wageningen. (Belmontia 
11(5), 1 960.) 

Magnusson, A.H. 1 929, Flora över Skandinaviens busk
och bladlavar. 1 27 pp. - Stockholm. 

- 1 936, Förteckning över Skandinaviens växter. 4. 
Lavar. 94 pp. - Lund. 

Magnusson, N.H. & Sandegren, R. 1 933,  Beskrivning till 
kartbladet Karlstad. - Sv. Geol. Undersökn. Aa 1 74 :  
1 - 1 1 8 . Stockholm. 

Malmer, N. 1 96 1 ,  Ecologic studies on the w ater chemistry 
of lakes in South Sweden. - Bot. Not. 1 14(2) : 1 2 1 -
1 44. Lund. 
1 962 a, Studies on mire vegetation in the Archaean 
area of southwestern Götaland (South Sweden). I .  
Vegetation and habitat conditions on the Åkhult mire. 
- Opera Bot. 7( 1 ) :  1 -322. Lund. 
1 962 b, Studies on mire vegetation in the Archaean 
area of southwestern Götaland (South Sweden). II. 
Distribution and seasonat variation in elementary con
stituents on some mire sites. - Ibid. 7(2) : 1 -67. 
1 965,  The southern mires. - Acta Phytogeogr. Suec. 
50 :  1 49- 1 58 .  Uppsala. 
1 966, De svenska Sphagnum-arternas systematik och 
ekologi. 3rd ed. rev. by M. Sonesson. 46 pp. - Avd. 
ekologisk ,qotanik. Lund. (Mimeogr.) 
1 968 a, Uber die Gliederung der Oxycocco
Sphagnetea und Scheuchzerio-Caricetea fuscae. -
Ber. Int. Symp. Pflanzen-soz. Syst. : 293-305. 
Stolzenau/Weser 1 964. 
1 968  b, Om ljunghedar och andra rishedar i 
Sydvästsverige. - Sveriges Natur 59 :  1 77- 1 87.  
Uddevalla. 
1 968 c, Fuktmarkerna och deras vegetation inom 
Hallandsåsreservatet - Hallands Natur 32 :  1 6-3 1 .  
Halmstad. 

Malmer, N. in ca-operation with Berglund, B.E., Ericson, 
J., Påhlsson, L. & Rasmusson, G. 1 965, The south-

Acta phytogeogr. suec. 60 



1 42 Hans Olsson 

western dwarf shrub heaths. - Acta Phytogeogr. Suec. 
50: 1 23-1 30. Uppsala. 

Malmström, C. 1 936, Kartor belysande skogens utbred
ning i Halland under olika tider (Zusammenf.). - Sv. 
Skogsvårdsfören. Tidskr. 34: 295-3 1 5, 462-465 . 
Stockholm. 
1 93 7, Tönnersjöhedens försökspark i Halland. Ett 
bidrag till kännedomen om sydvästra Sveriges skogar, 
ljunghedar och torvmarker (Zusammenf.). - Medd. 
Stat. Skogsf.-anst. 30:  323-5 28. Stockholm. 
1 939, Hallands skogar under de senaste 300 åren 
(Zusammenf.). - Ibid. 3 1 : 1 7 1 -300. 

Malmöhus Läns Kongl. Hushålls Sällskaps Handl. 2 & 4. 
- Lund 18 1 7  & 1 825 . 

Månsson, H. 1 960, Skogen inom naturparken Hagestads 
fritidsreservat - Skånes Natur 47 :  349-363,  Malmö. 

Marshall, J.K. 1 967, Corynephorus canescens (L) Beauv. 
(Biological Flora of the British Isles). - J. Ecol. 55 : 
207-220. Oxford. 

Mattiasson, G. 1 970, Brösarps norra backar - ett 
blivande naturreservat. - Skånes Natur 57(4) : 8 1 -87. 
Lund. 
1 97 1 ,  Det östskånska backlandskapet. l. Vegetation 
och markanvändning på Brösarps norra backar. -
Medd. forskargr. Skötsel av naturreservat 5 :  1 -3 1 .  
Avd. ekologisk botanik. Lund. (Mimeogr.) 

Mattsson, A, 1 964, Vombslätten - jord, berggrund, land
former. - Skånes Natur 5 1 :  83-93. Malmö. 

Matuszkiewicz, W. 1 962, Zur Systematik der natUrlichen 
Kiefernwälder des mittel- und osteuropäischen 
Flachlandes. - Mitt. Flor.-soz. Arbeitsgem. N.F. 9 :  
145 - 1 86. Stolzenau/Weser. 
1 963, Zur systematischen Auffassung der oligotrophen 
Bruchwaldgesellschaften im Osten der Pommerschen 
Seen platte. - I bi d. 10 :  1 4  9- 1 5  5 .  

Matuszkiewicz, W. ,  Traczyk, H. & Traczyk, T .  1 95 8, Zur 
Systematik der Bruchwaldgesellschaften (Alnetalia 
glutinosae) in Polen. - Acta Soc. Bot. Pol. 27 : 2 1 -44. 
Warzawa. 

Meijer Drees, E. 1 936, De bosvegetatie van de 
Achterhoek en enkele aangrenzende gebieden. Diss. 
l 7 1  pp. - W ageningen. 

Meisel-Jahn, S. 1 955 ,  Die Kiefern-Fortstgesellschaften 
des nordwestdeutschen Flachlandes. - Angew. 
Pflanzensoz. I l :  1 - 1 26. Stolzenau/Weser. 

Mellström, J .A. 1 9 1 4, Kronaflygsandsfältet H öka. -
Skogvaktaren 24 : 300-3 1 1 . Gävle. 

Meusel, H. 1 9  5 l, Uber einige W aldgesellschaften der In sel 
Riigen. Vegetationskundliche Studien iiber 
mitteleuropäische W aldgesellschaften III. - Ber. Dt. 
Bot. Ges. 64 : 222-240. Stuttgart. 

Moberg, J .C. 1 895, Beskrivning till kartbladet Sandham
maren. - Sv. Geol. Undersökn. Aa 1 10 :  1 -4 1 .  
Stockholm. 

Mohren, E. & Larsson, W. 1 968, Beskrivning till 
geologiska kartbladet Laholm. - Ibid. Aa 1 9 7 :  1 - 123 .  

Montin, L .  1 766, Förteckning på de i Halland vildt väx
ande Örter, som är sällsynte i Sverige, eller ock där ej 
tillförene blifvit fundne. - Kongl. Vet. Acad. Handl. 
27 :  234-247. Stockholm. 
1 768,  Anmärkningar vid Flyg-Saudens cultiverande. 
Ibid. 29 :  265-272. 

Mork, E. 1 946, Om skogshunnens lyngvegetasjon. -
Medd. Norske Skogsfors0ksv. 3 3(9) : 273-356.  Oslo. 

Mörnsjö, T. 1 969, Studies on the vegetation and develop
ment of a peatland in Scania, South Sweden. - Opera 
Bot. 24 : 1 - 1 87. Lund. 

Acta phytogeogr. suec. 60 

Munseli 1954, Soil colour charts. - Baltimore. 
Munthe, H., Johansson, H.E. & Grönvall, K.A. 1 920, 

Beskrivning till geologiska kartbladet Sövdeborg. -
Sv. Geol. Undersökn. Aa 142:  1 - 1 88.  Stockholm. 

Miickenhausen, E. 1 962, Entstehung, Eigenschaften und 
Systematik der Böden der Bundesrepublik 
Deutschland. 1 48 pp. 60 Abb. -Frankfurt/Main. 

Muller, T. & Görs, S. 1 958,  Zur Kenntnis einiger 
Auenwaldgesellschaften im Wiirttembergischen 
Oberland. - Beitr. naturk. Forsch. S.W.-Deutschl. 1 7 :  
88- 1 65 .  Karlsruhe. 
1 960, Pflanzengesellschaften Stehender Gewässer in 
Baden-W iirttem berg. - I bi d. 1 9 :  60- 1 00. 

Miiller-Stoll, W.R. & Krausch, H.-D. 1 968, Der azido
phile Kiefern-Traubeichenwald und seine Kon
taktgesellschaften in Mittel-Brandenburg. - Mitt. 
Flor.-soz. Arbeitsgem. N.F. 1 3 :  1 0 1 - 1 2 1 .  Todenmann 
ii. Rinteln. 

Naturskyddsföreningens utredning angående frågan om 
avsättande av ett område utmed Haverdalsbukten till 
ett naturreservat, benämnt Haverdalsområdet -
Hallands Natur 1 :  8- 1 8. Halmstad 1 93 7. 

Nelson, H. 1 923, Från skånska kuster och stränder. -
Skånes Natur 1 1 :  3- 1 5 . Lund. 

N euhäusl, R. 1 9  59, Die Pflanzengesellschaften des 
sudöstlichen Teiles des Wittingauer Beckens. - Prestia 
3 1 :  1 1 5 - 1 47. Praha. 

Neuhäusl, R. & Neuhäuslovå-Novotnå, Z. 1 967, Syn
taxonomische Revision der azidophilen Eichen- und 
Eichenmischwälder im westlichen Teil der 
Tschechoslowakei. - Folia Geobot. Phytotax. 2( 1 ) :  1 -
4 1 .  Praha. 

Neuman, L.M. 1 884, Bidrag till kännedomen af floran på 
Sveriges syd-vestkust, omfattande trakten mellan 
Halmstad och Engelholm. - Göteborgs Kongl. 
Vetenskaps och Vitterhets Samhälles Handl. 1 9 :  1 -56.  
Göteborg. 

Neuman, L.M. & Ahlfvengren, F. 1 90 1 ,  Sveriges flora 
(Fanerogamerna). 832 pp. - Lund. 

Nilsson, A. 1 90 l, Sydsvenska ljunghedar. - Tidskr. 
skogshushållning 29:  22-4 1 .  Stockholm. 

- 1 902, Svenska växtsamhällen. - l bi d. 30 :  1 2  7- 1 4  7. 
- 1 905, Anteckningar om svenska flygsandsfält. - Geol. 

Fören. Förhandl. 27(5):  3 1 3-336. Stockholm. 
Nilsson, K. 1 966, GeologicaJ data from the Kristianstads 

plain, Southern Sweden. - Sv. Geol. Undersökn. C 
605 : 1 -32. Stockholm. 

Nilsson, N.-G. 1 966, Kusthedvegetation i Steninge och 
Eftra socknar. - Hallands Natur 30: 1 8-27. 
Halmstad. 

Nilsson, Ö. 1 968, Notes on Filago vulgaris Lam. (F. ger
manica) in Scania, Sweden. - Bot. Not. 1 2 1 (4): 652-
654. Lund. 

Nilsson, T. 1 935,  Die pollenanalytische Zonengliederung 
der spät- und postglazialen Bildungen Schonens. -
Geol. Fören. Förhandl. 5 7 :  383-562. Stockholm. 
(Medd. Lunds geol.-min. Inst. 6 1 .) 

Noirfalise, A. & Sougnez, N. 1 96 1 , Les forets riveraines 
de Belgique. - Bull. Jard. Bot. de l'Etat 3 9 :  1 99-287. 
Bruxelles. 

Nordborg, G. & Nordborg, I. 1 95 7, Bidrag till Skånes 
flora 5 1 . Fanerogamfloran i Vedby socken med 
speciell hänsyn till myrarna. - Bot. Not. 1 10( 1 ) :  8 1 -
1 2 1 .  Lund. 

N oreen, C. -G. 1 8  9 1 ,  Berättelse angående behandlingen af 
flygsandsfälten i Halland. - Tidskr. skogshushållning 
3 1 :  1 63 - 1 66. Stockholm. 



Noren, C .O. 1906, Om vegetationen på Vänerns 
sandstränder. - Botaniska Studier tillägn. F.R. 
Kjellman den 4 november 1 906 : 222-236. Uppsala. 

Nordhagen, R. 1940, Studien iiber die maritime Vegeta
tion N orwegens. l. Die Pflanzengesellschaften der 
Tangwälle. - Bergens Mus. Årb. 1 939/40. Naturv. 
Rekke. 2: l - 1 23 .  Bergen. 
1 955 ,  Studies on some plant communities on sandy 
riverbanks and seashores in Eastern Finmark. - Arch. 
Soc. 'Vanamo' 9 Suppl. : 207-225.  Helsinki. 

Nordin, E. 1 938, Kustreservatet i Harplinge. Haver
dalsområdet. - Hallands Natur 2: 1 9-26. Halmstad. 
(Tidskr. Hembygdsvård 1 9(2) : 85-92, Stockholm.) 
1 94 1 ,  Förekomster av Skvattram i Halland. - lbid. 5 :  
1 3 - 1 5 .  

Norlind, V .  1 9 I 3, Sandhammaren. - Sveriges Natur 3 :  
1 9-28. Stockholm. 

Norrman, J. O. 1 9  7 1  , Rapport över resa till Skåne och 
Halland den 4 och 5 februari 1 97 1  för bedömning av 
erosionsproblem längs kusten. - N aturgeogr. In st. 
Uppsala. (Mimeogr.) 

Nyholm, E. 1 954-69, Musci. Illustrated Moss Flora of 
Fennoscandia. Il. 799 pp. - Lund. 

· 

Oberdorfer, E. I 953,  Der europäische Auenwald. - Beitr. 
naturk. Forsch. SW-Deutschl. 1 2( 1) :  23-70. 
Karlsruhe. 
1 95 7, Siiddeutsche Pflanzengesellschaften. - Pflanzen
soziologie 1 0 :  1 -564. Jena. 
1 968, Assoziation, Gebietsassoziation, geographische 
Rasse. - Pflanzensoziologische Systematik. Ber. 
Intern. Symp. Stolzenau/Weser 1 964 : 1 24- 1 4 1 .  Den 
Haag. . . 

Oberdorfer, E. et al. I 967, Systematische Ubersicht der 
westdeutschen Phanerogamen- und Gefåsskrypto
gamen-Gesellschaften. Ein Diskussionsentwurf. -
Schr. Reihe Vegetationskde. 2 :  7-62. Bad Godesberg. 

0delien, M. 1 967, Svavelfrågan. - Växtnäringsnytt 23( 1 ) :  
1 -6. Stockholm. 

Odencrants, T.A. I 8 I 7, Om ett Flygsands Fält å Slättö 
Bys ägor i Torskinge Sockn af Westbo Härad. -
Jönköpings Läns Hushållnings-Sällskaps Hand!. 3 :  25-
3 1 .  Jönköping. 

Ohba, T., Miyawaki, A. & Tiixen, R. 1 973, 
Pflanzengesellschaften der japanischen Dlinen-Kiisten. 
- Vegetatio 26 :  1 - 1 43.  Den Haag. 

Olsen, C. 1 938, Unders0gelser over bundfloraen i danske 
egeskove og egekrat. - Bot. Tidsskr. 44 : 367-432. 
K0benhavn. 

Olson, J.S. 1 958,  Rates of succession and soil changes on 
Southern Lake Michigan sand dunes. - Bot. Gaz. 
1 1 9(3) :  1 25 - 1 70. Chicago. 

Olsson, A. 1 940-45,  Sand, Gränsland & Tore Gud
marsson (A novel trilogy from South Halland esp. 
Haverdal during the 1 7th century) 486 + 480 + 443 
pp. - Stockholm. 

Olsson, H. 1 97 1 ,  Vegetation on sand in South Sweden. -
Colloque international sur la vegetation des dunes 
maritimes, 1 9-20 Novembre. Paris. 
1 972 a, Vegetationsförändringar inom Sandham
marenområdet - Skånes Natur 5 9 :  92- 1 05 .  Lund. 
1972 b, Cladonia. l. Klassifikation och ekologi. 39 pp. 
- Avd. ekologisk botanik. Lund. (Mimeogr.) 

Olsson, H., Andersson, C.-T. & Jonsson, K. 1 9 7 1 ,  
Naturvårdsundersökningar inom Sandham
marenområdet, Skåne. - Medd. forskargr. Skötsel av 
naturreservat 1 2 :  1 -63.  Avd. ekologisk botanik. Lund. 
(Mimeogr.) 

Studies on south Swedish sand vegetation 1 43 

Osbeck, P. 1 762, Flygsands-Svampen. - Kong!. Vet. 
Acad. Hand!. 23 : 288-290. Stockholm. 
1 776, Betydande hinder uti halländska Hushållningen 
och Botemedel däremot. Physiographiska 
Sällskapets Hand!. l :  57-64. Stockholm. 
1 788, Utkast till Florå Hallandica. - Kong!. 
Götheborska Wetenskaps och Witterhets Samhällets 
Hand!. Fjerde stycket: 3-34. Göteborg. 
1 796, Utkast till beskrifning öfver Laholms prosteri. 
Edit. B. Möller. - Svenska bygder . . .  Edit. J. Sahlgren, 
Halland. l :  1 -433.  Lund. 1 922. 

Öster, J. 1 952, Den halländska kustslätten. - Natur i 
Halland : 1 83-209. Stockholm. 

- 1 960, Hallands kuster under senkvartär tid. -
Hallands Natur 24 : 1 1 -24. Halmstad. 

0stergaard, J. 1 953/54, Rosa rugosa. - Bot. Tidsskr. 50:  
1 03- 1 07. K0benhavn. 

Osvald, H. 1 923, Die Vegetation des Hochmoores 
Komosse. Diss. - Sv. V äxtsociol. Sällsk. Han dl. l : 1 -
436. Uppsala. 

Ottoson, l. 1 965, Woods of the Isle of Jungfrun. - Acta 
Phytogeogr. Suec. 50:  1 4 1 - 143.  Uppsala. 

Ovington, J.D. 1950, The atTarestation on the Culbin 
Sands. - J. Ecol. 3 8 :  303-3 1 9. Cambridge. 

- 1 9  5 1  , The atT arestation of Tents m uir Sands. - lbid. 
3 9 :  363-375. 

Påhlsson, L. 1 974, Relationship of soil, microclimate, and 
vegetation on a sandy bill. - Oikos 25 :2 1 -34. 
K0benhavn. 

Palm, E. 1 9 1 9, Slättö Sand. - Sveriges Natur 1 0 :  1 9-25. 
Stockholm. 

Passarge, H. 1 95 6  a, Die Wälder von Magdeburgherforth 
(NW-Fläming). Wiss. Abh. Dt. Akad. 
Land wirtschaftw. 1 8 :  1 - 1 1 2. Berlin. 
1 956  b, Die Wälder des Oberspreewaldes. - Arch. 
Forstwes. 5 :  46-95. Berlin. 
19 57, Waldgesellschaften des nördlichen Havellandes. 
- Wiss. Abh. Dt. Akad. Landwirtschaftw. 26 : 1 - 1 39. 
Berlin. 
1 960, Zur soziologischen Gliederung binnenländischer 
Corynephorus-Rasen im norddeutschen Flachland. -
Verh. Bot. Ver. Prov. Brandenburg 98/ 100 :  1 1 3- 1 24. 
Berlin. 
I 96 1 ,  Zur soziologischen Gliederung der Salix cinerea
Geblische Norddeutschlands. - Vegetatio 1 0 :  209-
228. Den Haag. 
1 962 a, Waldgesellschaften des Eichengebieten von 
SW-Mecklenburg und der Altmark. - Arch. Forstwes. 
1 1 (2) : 1 99-24 1 .  Berlin. 
1 962 b, Zur Gliederung und Systematik der Kiefern
forstgesellschaften im Hagenower Land. - lbid. 1 1(3): 
275-308. 
1 964 a, Pflanzengesellschaften des nordostdeutschen 
Fiachiandes l. - Pflanzensoziologie 1 3 :  1 -224. Jena. 
1 964 b, Zur soziologischen Gliederung binnenlän
discher Calluna-Heiden im nordostdeutschen 
Flachland. - V er h. Bot. Prov. Brandenburg 10 l :  8- I 7. 
Berlin. 
1 968, Neue Vorschläge zur Systematik 
mitteleuropäischen W aldgesellschaften. - Feddes Rep. 
7 7( 1 ) :  75- 1 03.  Berlin. 

Passarge, H. & Hofmann, G. 1 968, Pflanzengesell
schaften des nordostdeutschen Fiachiandes II. -
Pflanzensoziologie 1 6 :  1 -298. Jena. 

Passarge, G. & Passarge, H. 1 972, Beobachtungen iiber 
W ald- und Gebiischgesellschaften in Raum Leningrad. 
- Feddes Rep. 82( 10) :  629-65 7. Berlin. 

Acta phytogeogr. suec. 60 



144 Hans Olsson 

Pastak, E. 1 936-37, Harilaiu taimkate. - Acta lnst. Hort. 
Bot. Uni v. Tartuensis 5 :  1 -44. Tartu. 

Paul, K.H. l 944, Morphologie und Vegetation der 
Kurischen Nehrung. l. Gestaltung der Bodenformen in 
ihrer Abhängigkeit von der Pflanzendecke. - Nova 
Acta Leopoldina 96( 1 3) :  2 1 5-378.  Halle(Saale). 
1 953, Morphologie und Vegetation der Kurischen 
Nehrung. Il. Entwicklung der Pflanzendecke von der 
Besiedlung des Flugsandes bis zum Wald. - lbid. 
1 1 3( 1 6) :  259-378. Leipzig. 

Pawluk, S. 1 967, Soil analyses by atomic absorption spec
trophotometry. - Atom. Abs. Newsl. 6 :  53-56.  
Norwalk. 

Persson, A. 1 962, Mire and spring vegetation in an area 
north of Lake Torneträsk, Torne Lappmark, Sweden. 
Il. Habitat conditions. - Opera Bot. 6(3) : 1 - 100. 
Lund. 
1 9  7 1  , Vegetations- och landskapshistoria på 
Söderåsen. - Skånes Natur 5 8 :  29-44. Lund. 

Petersens, F. af 1 932, Skogshushållning. - Skrifter utgiv
na av de skånska hushållningssällskapen med anled
ning av deras hundraårsjubileum år 1 9 14. 1 0( 1 ) :  3-
1 1 2.  Lund. 

Pettersson, B. 1 95 8, Dynamik och konstans i Gotlands 
flora och vegetation (Zusammenf.) Diss. - Acta 
Phytogeogr. Suec. 40: 1 -288. Uppsala. 

- 1 965, Maritime sands. - Ibid. 50: 1 05- 1 1 0. 
Piotrowska, H. 1 955 ,  Zespoly le8ne wyspy Wolina (Les 

associations farestieres de l'Ile de Wolin). - Pozn. 
Tow. Przyj. Nauk. Math. - Przyr. Pr. Kom. Biol. 
1 6(5) : 1 - 1 69, Poznan. 
1 960, Lasy poludniowo-wschodniego Uznamu (The 
forests of South-Eastern Uznam). - Badania fizj. 
Polska zach. 6: 69- 1 58 .  Poznan. 
1 966, Stosunki geobotaniczne wysp Wolina i 
poludniowo-wschodniego Uznamu (Geobotanical 
study of the Wolin and South-East Uznam isles). -
Monogr. Bot. 22:  1 - 1 67. Warzawa. 

Piotrowska, H. & Celinski, F. 1 965, Zespoly psammofilne 
wysp Wolina i poludniowo-wschodniego Uznamu 
(Psammophilous vegetation of the Wolin Island and 
that of South-Eastern Uznam). - Badania fizj. Polska 
zach. 1 6 :  1 23- 1 70. Poznan. 

Plejmark, F. 1 9 7 1 ,  Bolmens strandzonering. 1 1 1  pp. -
Sydvatten. Malmö. (Mimeogr.) 

Poelt, J. 1 969, Bestimmungsschliissel europäischer 
Flechten. 7 57 p p. - Lehre. 

Post, H. von 1 863, Ytterligare om Ljung-, Lingon- och 
Mjölonrisets bortdöende. - Bot. Not. 1 863 : 77-82. 
Lund. 

Post, L. von 1 933, Den halländska stranden. - Sv. 
Turistfören. Arsskr. 1 93 3 :  1 04- 1 34 .  Stockholm. 

Preising, E. ( 1 94 9) 1 9  55 ,  Nardo-C allunetea. Z ur 
Systematik der Zwergstrauch-Heiden und Mager
triften Europas mit Ausnahme des Mediterran
Gebietes, der Arktis und der Hochgebirge. - Mitt. 
Flor.-soz. Arbeitsgem. N.F. l :  1 2-25 . 
Stolzenau/Weser. 
1 953 ,  Siiddeutsche Borstgras- und Zwergstrauch
Heiden (Nardo-Calluneteå): - lbid. 4 : 1 1 2- 1 23 .  

Preuss, H. 1 9 1 1 - 1 2, Die Vegetationsverhältnisse der 
deutschen Ostseekiiste. - Schr. N aturforsch. Ges. 
Danzig. N.F. 1 3( 1) : 45- 1 1 2  & 1 3(2) : 1 - 1 45 .  Danzig. 

Raabe, E. W. l 9 50, Uber die Vegetationsverhältnisse der 
Insel Fehmarn . .,.....- Mitt. Arbeitsgem. flor. Schlesw.
Holst. u .  Hamb. l : 1 - 1 06. Hamburg. (Mimeogr.) 

Acta phytogeogr. suec. 60 

Ranwell, 1 958,  Movement of vegetated sand dunes at 
Newborough Warren, Anglesey. - J. Ecol. 46 : 83-
1 00. Oxford. 
1 959, Newborough Warren, Anglesey. I. The dune 
system and the d une slack habitat. - lbid. 4 7(3) : 5 7 1 -
60 1 .  
1 960, Newborough Warren, Anglesey. Il. Plant 
associes and succession eyeles of the sand dune slack 
vegetation. - lbid. 48( 1 ) :  1 1 7- 1 4 1 .  

Rasmusson, G. 1 962, Sandstorm effects on arable land as 
seen on air photos. A study of a wind eroded area in 
the Vomb valley, Scania, Sweden. - Lund Stud. 
Geogr. C 3 : 1 -24. Lund. 

Rasmusson, G. & Rasmusson, G. 1 970, Skanörs ljung. 
Skånes Natur 5 7( 1 ) :  3 - 1 3 .  Lund. 

Ratcliffe, D.A. 1 964, Mires and bogs. - The vegetation of 
Scotland, Edit. J.H. Burnett, 426-478.  Edinburgh & 
London. 

Raunkiaer, C. 1 9 1 4, Formationsstatistiske Unders0gelser 
paa Skagens Odde. - Bot. Tidsskr. 3 3 :  1 97-243. 
K0benhavn. 

Rauschert, S. 1 963, Beitrag zur Vereinheitlichung der 
soziologischen Nomenklatur. Mitt. flor.-soz. 
Arbeitsgem. N.F. 10 :  232-249. Stolzenau/Weser. 

Rauterberg, E. 1 95 1 , Eine colorimetrische Makromethode 
zur Phosphorsäurebestimmung. - Z. Pfl-Ernähr. 
Diing. Bodenk. 5 3 :  1 49- 1 55 .  Weinheim. 

Regel, C. 1 928, Zur Klassifikation der Associationen der 
Sandböden. - Engl. Bot. Jahrb. 6 1 :  263-284. Leipzig. 

- 1 944, Die Vegetation der Sandböden bei Kauen. -
Bot. Arch. 45 : 3 1 7-357. Leipzig. 

Retzius, A.J. 1 776, Strödde Tankar om Brister i Skånska 
Hushållningen, och ,.Medel til deras afhjelpande. -
Physiographiska Sällskapets Han dl. l :  1 -25. 
Stockholm. 

Reuter, G. 1 956/5 7, · Beitrag zur Nomenklatur der 
Bodenhorizonte. - Wiss. Z. Univ. Rostock Math.-Nat. 
6(2) : 207-2 1 2. Rostock. 
1 95 7/58, Bodentypen in Mecklenburg. - lbid. 7(4): 
663-669. 

Richardson, J .  1 752-53,  Hallandia antiqua & hodierna, 
Thet är : Hallands, et af Götha Rikets Landskaper, 
Historiska-Beskrifning. 1-11. 260 pp. - Stockholm. 

Richter, H. 1 929, Skånes karta från mitten av 1 500-talet 
till omkring 1 700. Bidrag till en historisk-kartografisk 
undersökning. Diss. 1 32 pp. - Lund. 
1 934-36, studier över den Y.ttre strandzonens dynamik 
och morfologi inom södra Ostersjöområdets flack-kust 
(Summary). - Sv. Geogr. Arsb. 1 0 :  7-55 & 1 2 :  7-77. 
Lund. . 

Ringdahl, O. 1 92 1 ,  Bidrag till kännedomen om de 
skånska stranddynernas insektsfauna. - Entomol. 
Tidskr. 42 :  2 1 -40, 65-92. Uppsala. 

Robertson, R.A. & Davies, G.E. 1 965 ,  Quantities of plant 
nutrients in heather ecocystems. - J. Appl. Ecol. 2( 1 ) :  
2 1 1 -2 1 9.  Oxford. 

Romell, L.G. 1 952, Heden. - Natur i Halland: 33 1 -347. 
Stockholm. 

Rossum, J.R. & Villaruz, P.A. 1 96 1 , Suggested method 
for turbidimetric determination of sulfate in water. - J. 
Am. Waterworks Assn. 53:  8 73-876. 

Runge, F. 1 973, Die Pflanzengesellschaften 
Deutschlands. 4th ed. 246 pp. - Miinster. 

Ruzicka, M. 1 96 1 ,  Flechten-Kiefernwald auf den 
Flugsanden der Tiefebene Zähorskä Nizina (Cladonio
Pinetum zahoricum). - Bio l .  1 6 :  88 1 -894. Bratislava. 



Riihling, A. 1 968, Limruska innudationsområden. - Avd. 
ekologisk botanik. Lund. (Manuscript) 

Rychnovska-Soudkova, M. 1 96 1 ,  Corynephorus 
canescens (L.) P. Beauv. (Physiologisch-ökologische 
Studie einer Pflanzenart). - Rozpr. csl. Akad. Ved. 
7 1 (8) : 1 -84. Praha. 

Rychnovska, M. & K vet, J. 1 963, W ater relation of some 
psammophytes with respect to their distribution. -
The water relations of plants : 1 90- 1 98.  Symposium 
London 196 1 .  London. 

Salisbury, E.J. 1925, Note on the edaphic succession in 
some dune soils with special reference to the time fac
tor. - J. Ecol. 1 3 :  322-328. Cambridge. 
1 952, Downs and Dunes. Their plant Iife and its en
vironment. 328 pp. - London. 

Samuelsson, G. 1 9 1 0, Regionförskjutningar inom Dalarne 
(Summary). - Sv. Bot. Tidskr. 4 :  1 -57 .  Stockholm. 

Sandberg, E. 1 929, Studier över västra Mellansveriges 
klimat, särskilt vindförhållanden och nederbörd. - Sv. 
Geogr. Arsb. 1 929 : 5 1 -88.  Lund. 

Scamoni, A. 1 96 1 , Der märkische Kiefern-
Traubeichenwald ( Calamagrostido-Quercetum) als 
pflanzengeographische Erscheinung. Arch. 
Forstwes. 10(3): 270-307. Berlin. 

Scamoni, A., Passarge, H. & Hofmann, G. 1 965,  
Grundlagen zu einer objektiven Systematik der 
Pflanzengesellschaften. - Feddes Rep. Beih. 142 :  1 1 7-
1 32. Berlin. 

Schager, N. 1909, De svenska ljunghedarna. - Ymer 
1909(3) : 309-335.  Stockholm. 

Schaw, W.M. 1959, Nitric-perchloric oxidation for sulfur 
in plant and animal tissues. - J. Agr. Food Chem. 
7( 1 2): 843-847. 

Scheffer, F. & Schachtschabel, P. 1 970, Lehrbuch der 
Bodenkunde. 7th ed. 448 pp. - Stuttgart. 

Schlichting, E. 1 954, Zur Problematik der 
,Steppenböden". - Bot. Not. 1 954 :  45-49. Lund. 
1 95 5, Bodenkundliche Studien in Schweden. - Z. 
Pflanzenernähr. Diing. Bodenk. 68( 1) :  69-75. 
Weinheim/Bergstr. & Berlin. 

Schlichting, E. & Blume, H.P. 1 966, Bodenkundliches 
Praktikum. 209 pp. - Hamburg & Berlin. 

Schotte, G. 1 92 1 ,  Ljunghedarnas geografiska utbredning 
och produktionsmöjligheter. - Kungl. Lantbruksakad. 
Handl. o. Tidskr. 60: 1 - 1 6. Stockholm. 

Schou, A. 1 945, Det marine forland. (Summary). - Folia 
Geogr. Dan. 4 : 1 - 1 236. K0benhavn. 

Schroeder, D. 1 972, Bodenkunde in Stichworten. 2nd ed. 
144 pp. - Kiel. 

Schubert, R. 1960, Die zwergstrauchreichen azidiphilen 
Pflanzengesellschaften Mitteldeutschlands. 
Pflanzensoziologie 1 1  : 1 -23 5. J ena. 

Selander, S. 1 9  5 7, Det levande landskapet i Sverige. 2nd 
ed. 492 pp. - Stockholm. 

Sernander, R. 1 902, Bidrag till den västskandinavisk a 
vegetationens historia i relation till nivåförändringarna. 
- Geol. Fören. Förhandl. 24 : 1 25- 1 44, 4 1 5-466. 
Stockholm. 
1 9 1 5 , Exkursionen till Skåne juli 1 9 1 5 . - Sv. Bot. 
Tidskr. 9: 443-46 1 .  Stockholm. 
1 9 1 7, De nordeuropeiska hafvens växtregioner. - I bi d. 
1 1 ( 1) :  72- 1 24. 
1920, Exkursionen till Skåne juni 1 9 1 9. - Ibid·. 1 4 : 99-
1 23.  
1 925, Exkursionsfiihrer fiir Skåne. - 4. Intern. 
Pflanzengeogr. Exkursion durch Skandinavien. Exkur-

Studies on South Swedish sand vegetation 145 

sionsfiihrer : 1 - 1 6. !Jppsala. 
Sissingh, G. 1 94 1 ,  Uber einige Waldgesellschaften der 

Insel Seeland (Dänemark). - Meded. Landb.hogesch. 
45(2) : 2-30. Wageningen. 

Sjöbeck, M. 1 923, En översandad ekskog vid stranden av 
Öresund. - Sveriges Natur 1 4 :  1 30- 142. Stockholm. 
1933, Den försvinnande ljungheden. - Sv. Turistfören. 
Arsskr. 1 93 3 :  84- 1 03 .  Stockholm. 
1 945, Från kusten och sanden till skogen och heden. -
Halland, kustlandet, gränslandet, framtidslandet : 48-
72. Halmstad. 

Sjögren, E. 1 957, Hornsjön - en sjö med intressant 
förflutet. - Åkerbo härad. Öländsk bygd. 1 95 7 :  2 1 -
4 5 .  Kalmar. 

- 1 964, Epilithische und epigäische Maosvegetation in 
Laubwäldern der Inse! Öland (Schweden). - Acta 
Phytogeogr. Suec. 48 : 1 - 1 84. Uppsala. 

Sjörs, H. 1 948, Myrvegetation i Bergslagen (Summary). 
Acta Phytogeogr. Suec. 2 1 : 1 -299. Uppsala. 
1 954, Slåtterängar i Grangärde. (Summary). - Ibid. 
34 : 1 - 1 35 .  Uppsala. 
1 96 1 ,  Som e chemical properties of the humus la y er in 
Swedish natural soils. - Kungl. Skogshögsk. Skr. 3 7 :  
1 -5  l .  Stockholm. 
1 963, Amphi-Atlantic zonation, Nemoral to Arctic. -
North Atlantic biota and their history: 1 09- 1 25. Ox
ford. 
1 965, Forest regions. - Acta Phytogeogr. Suec. 50:  
48-63.  
1 967, Nordisk växtgeografi. 2nd ed. 240 pp. 
Stockholm. 
1 97 1 ,  Ekologisk botanik. 296 pp. - Stockholm. 

Skogs-styrelsens underdåniga berättelse. Q. 
Skogsväsendet, 8- 1 1 . 1 8  7 6-79. 6 1 2 pp. - Sveriges of
ficiella statistik. Stockholm 1 878-8 1 .  

Skottsberg, C .  1 907, Om växtligheten å några tångbäddar 
i nyländska skärgården i Finland. - Sv. Bot. Tidskr. l :  
389-397. Stockholm. 

Smidt, J.T. de 1 966, The inland-heath communities of the 
Netherlands. - Wentia 1 5 :  142- 1 62. Amsterdam. 

- 1 967, Phytogeographical relations in the North West 
European heath. - Acta Neerl. Bot. 1 5 :  630-64 7.  
Amsterdam. 

Söderberg, S. 1 903, Undersökningar vid Falsterbo. -
Hist. Tidskr. Skåneland l :49-85.  Lund. 

Söderlingh, J. 1 69 1  ( l  709), Geographisc Delineation och 
Beskrifningh öfwer 2ne härader utij Provinden 
Hallandh, Lahollms läähn, Hööks och Tönnersiö 
härad. Anno 1 69 1 .  - Hallands läns lantmäterikontor, 
Geografisk karta 4 & 1 5 .  Halmstad. (Manuscript) 
1 968.  Geometrice Delineation och Beskrifningh öfver 
Frällsehemmanet Lynga, belägit i Provinden Hallandh 
Hallrostads Läähn Dito Häradt . . .  Observerat och 
Definierat Åhr 1 698. - Hallands läns lantmäterikon
tor, Söndrum 14. Halmstad. (Manuscript) 

Stålfelt, M.G. 1 965,  Växtekologi. 2rid ed. 444 pp. -
Stockholm. 

Steffen, H. 19 3 1 , Vegetationskunde von Ostpreussen. -
Pflanzensoziologie t:. 1 -406. Jena. 

- 1 936, Ostpreussens Eichenwälder. - Beih. Bot. Cbl. 55  
B :  1 82-250. Dresden. 

Sterner, R. 1 922, The contioental element in the flora ·of 
South Sweden. Diss. - Geogr. Ann. 4: 22 1 -444. 
Stockholm. 
1 925.  Några huvuddrag i södra Sveriges växtgeografi. 
- Ymer 45( 1 ) :  5 1 -76. Stockholm. 

Acta phytogeogr. suec. 60 



146 Hans Olsson 

- 1 926, Ölands växtvärld. - Södra Kalmar län 3 :  1 -287. 
Kalmar. 

St0rmer, P. 1 938, Vegetationsstudien auf der Insel Hå0ya 
im Oslofjord unter besonderer Berucksichtigung der 
Gefåsspflanzen und Moose. - Skr. Norske Vid.-Akad. 
Oslo. Math.-Nat. 1 938(9) : 1 - 1 5 5 .  Oslo. 

Stoutjesdijk, P. 1 959, Heaths and inland dunes of the 
Veluwe. Diss., Utrecht. - Wentia 2: 1 -96. Amsterdam. 

Strömberg, M. 1 97 1 ,  Die Megalithgräber von Hagestad. 
Zur Problematik von Grabbauten und Grabriten. Mit 
einem Beitrag von J. Lepiksaar. - Acta Archaeol. 
Lundensia 9 :  1 -396. Bonn & Lund. 

Suneson, S. 1 942, Ornithopus perpusillus i Blekinge samt 
några ord om artens förekomst i Sverige. - Bot. Not. 
1 942 :  367-3 74. Lund. 

Svensson, G. 1 965, Vegetationsundersökningar på Store 
Mosse, Ibid. 1 1 8( 1 ) :  49-86. 

Sveriges Meteorologiska och Hydrologiska Institut 
(SMHI). Årsbok. l. Månadsöversikt över väderlek och 
vattentillgång i Sverige 48-52 ( 1 966-70). - Stockholm 
1 967-7 1 .  

Sylvan, J.O. 1 892, Ett besök på  Jutlands klitter och 
ljunghedar. - Tidskr. skogshushållning 20 : 1 -60. 
Stockholm. 

Tamm, C .O. 1 947, Markfårbättringsfårsök på mager 
sand. Undersökningar på Mölna försöksfått nära 
Vaggeryd i Småland (Summary). - Medd. Stat. 
Skogsf.-inst. 36(7) : 1 - 1 1 5 .  Stockholm. 
1 953,  Growth, yield and nutrition in earpets of a forest 
moss (Hylocomium splendens). - lbid. 43( 1 ) :  1 - 1 40. 

Tamm, O. 1 937, Om de lågproduktiva sandmarkerna å 
Hökensås och i övre Lagadalen (Zusammenf.). -
Medd. Stat. Skogsf.-anst. 30 : 1 -66. Stockholm. 

- 1 959, Studier över klimatets humiditet i Sverige 
(Zusammenf.). - Kungl. Skogshögsk. Skr. 32 :  1 -48. 
Stockholm. 

Tansley, A.G. 1 953,  The British Islands and their vegeta
tion. 1-11. 3rd ed. 930 pp. - Cambridge. 

Thenabadu, M. 1 968, Magnesium-sodium interactions 
effecting the uptake and distribution of potassium and 
calcium by cotton. - Plant and Soil 29( 1 ) :  1 32- 1 33 .  
Den Haag. ' 

Theorin, G.R.A. 1 865, Växtgeografisk skildring af Södra 
Halland. Diss. 48 pp. - Lund. 

Tidström, A. 1 75 6, Resa i Halland, Skåne och Blekinge år 
1 756  . . . Edit. M. Weibull. - Lund 1 89 1 .  

Tokarz, H .  1 964, Zesp61 Carici elongatae-Alnetum w 
nadlesnictwie Elblag na wysoczyznie Elblaskiej (Sum
mary). - Acta Biot. Med. Soc. Sc. Gedan. 8(3) : 27 1 -
296. Gdansk. 

Tomuschat, E. & Ziegenspeck, H. 1 929, Beiträge zur 
Kenntnis der ostpreussischen Diinen. - Schr. 
Köningsb. Gelehrt. Ges. Nat. 6(4): 99-2 1 6. 
Halle(Saale). 

Topografiska och statistiska uppgifter om Halmstads län. 
80 pp. - Stockholm 1 84 7. 

Topografiska och statistiska uppgifter om Kristianstads 
län. 290 pp. - Stockholm 1 876. 

Troedsson, T. 1 964, Barrskogens framryckning i 
Vombsänkan. Ett markvårdsproblem. - Skånes N a tur 
5 1 :  98- 1 06. Malmö. 

Truog, E. & Meyer, A. 1 929, The determination of availa
ble phosphorus of sojls. - J. Am. Soc. Agr. 1 (3): 1 3 7. 

Turesson, G. 1 9 1 9, The cause of plagiotropy in maritime 
shore plants. - Lunds Univ. Arsskr. N.F. Avd. 2. 

' 1 6(2) : 1 -32. Lund & Leipzig. (Kungl. Fysiogr. Sällsk. 

Acta phytogeogr. suec. 60 

Handl. N.F. 3 1 (2).) 
1 922, The genotypical response of the plant species to 
the habitat. - Hereditas 3 :  2 1 1 -350. Lund. 
1 925, The plant species in relation to habitat and 
climate. - Ibid. 6 :  147-236. 

Tuxen, R. 1 928, Vegetatiop�studien im nordwest
deutschen Flachlande. l. Uber die Vegetation der 
nordwestdeutschen Binnendunen. - Jahrb. Geogr. 
Ges. Hannover 1 928 : 7 1-93. Hannover. 
1 9  3 7, Die Pflanzengesellschaften N ordwestdeutsch
lands. - Mitt. Flor.-soz. Arbeitsgem. Niedersachsen 3 :  
1 -70. Hannover. 
1 950, Grundriss einer Systematik der nitropbilen 
Unkrautgesellschaften in der Eurosibirischen Region 
Europas. - Mitt. Flor.-soz. Arbeitsgem. N.F. 2: 94-
1 75 .  Stolzenau/Weser. 
1 9  5 1 , Eindrucke w äh rend der pflanzengeographischen 
Exkursion durch Sud-Schweden. - Vegetatio 3: 1 49-
1 72. Den Haag. 
1 952, Hecken und Gebusche. - Mitt. Geogr. Ges. 
Hamburg 50:85- 1 1 7. Hamburg. 
1 955 ,  Das System der nordwestdeutschen 
Pflanzengesellschaften. - Mitt. Flor.-soz. Arbeitsgem. 
N.F. 5 :  1 5 5- 1 76. Stolzenau/Weser. 
1 9  5 8, Pflanzengesellschaften oligotropher Heidetumpel 
Nordwestdeutschlands. - Veröff. Geobot. Inst. Rubel 
3 3 :  207-23 1 .  Bern. 
1 966, Uber nitrophile Elymus-Gesellschaften an 
nordeuropäischen, nordjapanischen und nord
amerikanischen Kusten-Dunengebieten. - Ann. Bot. 
Fenn. 3(3) : 358-367. Helsinki. 
1 967  a, Pflanzensoziologische Beobachtungen an 
sudwest -norwegischen Kusten-Dunengebieten. 
Aquilo. Ser. Bot. 6 :  24 1 -272. Oulu. 
1 967 b, Corynephoretea canescentis. - Mitt. Flor.-soz. 
Arbeitsgem. N.F. 1 1/ 1 2 :  22-24. Todenmann ii. 
Rinteln. 
1 967  c, Die westeuropäische Kuste als Kampf- und 
Lebensraum. - Geogr. Rev. Japan 40(4): 1 67- 1 82. 
Tokyo. 

· 

1 970 a, Pflanzensoziologische Beobachtungen an islän
dischen Dunengesellschaften. - Vegetatio 20(5-6) :  
25 1 -278. Den Haag. 
1 970 b, Entwicklung, Stand und Ziele der pflanzen
soziologischen Systematik (Syntaxonomie). - Ber. Dt. 
Bot. Ges. 83( 1 2) :  633-639. Stuttgart. 

Tuxen, R. & Böckelmann, W. 1 95 7, Scharhörn. Die 
Vegetation einer j ungen ostfriesischen Vogelinsel. -
Mitt. Flor.-soz. Arbeitsgem. N.F. 6/7 : 1 83-204. 
Stolzenau/Weser. 

Tuxen, R. & Diemont, W.H. 1 936, Weitere Beiträge zum 
Klimaxproblem des westeuropäischen Festlandes. -
Veröff. N aturw. V er. Osnabruck 23 : 1 3 1 - 1 84. 
Osnabruck 1 932-35. 

Tyler, G. 1 969, Studies in the ecology of Baltic seashore 
meadows. Il. Flora and vegetation. - Opera Bot. 25 : 
1 - 10 l .  Lund. 

Tyler, G., Gullstrand, C. ,  Holmquist, K.-A. & Kjellstrand, 
A.-M. 1 973, Frimary production and distribution . of 
organic matter and metal elements in two heath 
ecosystems. - J. Ecol. 6 1( 1) :  25 1 -268.  Oxford & 
Edinburgh. 

Vallin, H. 1 925, Ökologische Studien uber Wald- und 
Strandvegetation. Diss. 1 25 pp. - Lund. (Lunds Univ. 
Arsskr. N.F. Avd. 2. 2 1(7). Lund & Leipzig; Kungl. 
Fysiogr. Sällsk. Handl. N.F. 36(7).) 



V anden Berghen, C. 1 9  5 8, E tu de sur la vegetation des 
dunes et des landes Bretagne. - Vegetatio 8 :  1 93-208. 
Den Haag. 

Vistelius, V. 189 1 ,  Beskrifning öfver skogsodlingen af 
Torsö flygsandsfält i Blekinge län. - Tidskr. 
Skogshushållning 3 1  : 1 66- 1 6  7. Stockholm. 

Vlieger, J. 1 937, Apen;u sur les unites phytosociologiques 
superieures des Pays-Bas. - Ned. Kruik. Arch. 47 :  
335-35 3 .  Amsterdam. 

Voderberg, K. 1 955 ,  Die Vegetation der neugeschaffenen 
Insel Bock. - Feddes Rep. Beih. 1 35 :  232-260. Berlin. 

Volk, O.H. 1 93 1 ,  Beiträge zur Ökologie der Sandvegeta
tion der oberrheinischen Tiefebene. - Z. Bot. 24 : 8 1 -
1 85 .  Jena. 

W aldheim, S. 1 94 7, Kleinmoosgesellschaften und 
Bodenverhältnisse in Schonen. Diss. - Bot. Not. 
Suppl. 1 ( 1 ) :  1 -203 .  Lund. 

Waldheim, S. & Weimark, H. 1 943, Bidrag till Skånes 
flora 1 8. Skånes myrtyper. - Bot. Not. 1 943 : 1 -40. 
Lund. 

Wallen, C.C.  1 963, Lantbruket, klimatet och vädret. -
Jord. Jord, Gröda, Djur. 1 9 :  43-58. Stockholm. 

Walter, H. 1 968, Die Vegetation der Erde in öko
physiologischer Betrachtung. II. Die gemässigten und 
arktischen Zonen. 1 00 l pp. - Stuttgart. 

Wangerin, W. 1 9 2 1 ,  Beobachtungen ii ber die Entwicklung 
der Vegetation in Diinentälern. 1-11. - Ber. Dt. Bot. 
Ges. 39 :  365-377. Berlin. 

Warming, E. 1 906, Strandvegetation. Dansk 
plantevrekst l :  1 -325. K0benhavn & Kristiania. 
1 909, Klitterne. - lbid. 2: 1 -376. 
1 9 14, Om Bomholms plantevrekst. Den botaniske 
studenterexkursion i 1 90 1 .  - Bot. Tidsskr. 3 3 :  28 1 -
3 5 3 .  K0benhavn. 
1 9 1 6- 1 9, Skovene. - Dansk plantevrekst 3 :  1 -63 5 .  
K0benhavn & Kristiania. 

Watt, A.S. 1 955,  Braeken versus heather, a study in plant 
sociology. - J. Ecol. 43 : 490-506. Cambridge. 

Weimarck, H. 1 940, Bidrag till Skånes flora 6. Om floran 
i Sjöbotrakten. - Bot. Not. 1 940 : 1 73- 1 92. Lund. 
1 94 7 a, De nordiska ekarna. l .  Quercus Ro bur subsp. 
pedunculata och subsp. puberula. - lbid. 1 947( 1) :  6 1 -
78.  
1 94 7 b, De nordiska ekarna. 2. Quercus petraea och 
Q. petraea x Robur jämte en systematisk och växt
geografisk överblick. - l bi d. 1 94 7(2) : 1 05- 1 34. 
1 94 7 c, Bidrag till Skånes flora 3 7.  Distribution and 
ecology of Quercus petraea. - Ibid. 1 947(3) : 1 89-206. 
1 950, Bidrag till Skånes flora 45. Some 
phytogeographical aspects of the Seanian flora. -

Ibid. 1 950(2): 1 35- 144. 
- 1 960, Hagestads fritidsreservat - naturpark. - Skånes 

Natur 47 :  337-348. Malmö. 
- 1 963,  Skånes flora. 720 pp. - Lund. 
Westergaard, M. 1 94 1 ,  Calamagrostis epigeios (L.) Roth, 

Ammophila arenaria Link og deres hybrider (Am
mophila baltica (Fliigge) Link). - Bot. Tidsskr. 45 : 
338-35 1 .  K0benhavn. 

Williams, E.G. & Stewart, A.B. 1 94 1 , The colorimetric 
determination of readily soluble phosphate in soils. -
J. Soc. Chem. Ind. 60: 29 1 -297. London. 

Williams, E.G. & Saunders, W.M.H. 1 956, Distribution 
of phosphorus in profiles and particle-size fractions of 
some Scottish soils. - J. Soil Sci. 8( 1 ) :  90- 1 08. Oxford. 

Willis, A.J. 1 963, Braunton Burrows : The effects on the 
vegetation of the addition of mineral contents to the 

Studies on South Swedish sand vegetation 1 4 7  

dune soils. - J. Ecol. 5 1(2) : 353-374. Oxford. 
Willis, A.J., Folkes, B.F., Hope-Simpson, J.F. & Yemm, 

E.W. 1 959, Braunton Burrows : The dune system and 
its vegetation. 1-11. - J. Ecol. 4 7( 1 -2): 2-24, 249-288. 
Oxford. 

Willis, AJ., & Jefferies, R.L. 1 963, Investigations on the 
water relation of sand dune plants under natural con
ditions. - The water relations of plants : 1 68- 1 89. 
Symposium London 196 1 .  London. 

Willis, A.J. & Yemm, E.W. 1 96 1 ,  Braunton Burrows : 
Mineral nutrient status of the dune soils. - J. Ecol. 
49(2) : 377-390. Oxford. 

Wilson, K. 1 960, The time factor in the development of 
dune soils at South Haven Peninsula, Dorset. - J .  
Ecol. 48(2) :  34 1 -359. Oxford. 

Wright, T. W. 1 956,  Profile development in the sand dunes 
of Culbin Forest, Morayshire. II. Chemical properties. 
- J. Soil Sci. 7( 1 ) :  33-42. Oxford. 

WesthofT, V. 1 94 7, The vegetation of the dunes and salt 
marshes on the Dutch istands of Terschelling, Vlieland 
and Texel. Summary of the author's work ,De 
vegetatie der duinen wadgebieden van Terschelling, 
Vlieland en T ex el". Diss., Utrecht. 1 3 1  pp. - 'S
Gravenhage. 
An analysis of some concepts and terms in vegetation 
study or phytocoenology. - Synthese 8(3-5) :  1 94-206. 
Bussum. 

(with coliabaration of Mörzer Bruijns, M.F. & Segal, 
S.) 1 959, The vegetation of Scottish Pine woodlands 
and Dutch artificial coastal Pine forests; with some 
remarks of the ecology of Listera cordata. - Acta Bot. 
Neerl. 8 :  422-488.  Amsterdam. (Belmontia 11(5), 
1 960) 
1 967, Problems and use of structure in the classifica
tion of the vegetation. The diagnostic evaluation of 
structure in the Braun-Blanquet system. - lbid. 1 5 : 
495-5 1 1 . 
1 968, Einige Bernerkungen zur syntaxonornischen Ter
minologie und Methodik, insbesondere zu der Struktur 
als diagnostischen Merkmale. - Pflanzensoziologische 
Systematik. Ber. Intern. Symp. Stolzenau/Weser 1 964 : 
54-70. Den Haag. 

WesthofT, V. & Den Held, A.J. 1 969, Plantengemeen
schappen in Nederland. - Bibl. Koninkl. Nederl. 
Natuurh. Vereinig. 1 6 :  1 -324. Zutphen. 

WesthofT, V., Leuwen, C.G. van & Adriani, M.J. (with 
coliabcration of Voo, E.E. van der) 1 962, Enkele 
aspeeten van vegetatie en bodem der duinen van 
Goeree, in het bijzonder de contactgordels tussen zout 
en zoet milieu. - Jahrb. 1 96 1  Wetensch. Genootsch. 
Goeree-Overflakkee : 46-92. 

Whittaker, R.H. 1 953,  A consideration of the elimax 
theory : The elimax as a population and pattern. -
Ecol. Monogr. 23 : 4 1 -78.  Durhan1. 

Wibeck, E. 1 906, Slättö sand, dess vegetation och bild
ningshistoria. - Fauna och Flora l : 1 - 1 3. Uppsala. 

Wiemann, P. & Domke, W. 1 967, Pflanzengesellschaften 
der ostfriesischen lnsel Spiegeroog. - Mitt. Staatsinst. 
Allg. Bot. Hamburg 1 2 :  1 9 1 -353 .  Hamburg. 

Wiersum, L.K. 1 962, Uptake of nitrogen and phosphorus 
in relation to soil structure and nutrient mobility. -
Plant and Soil 1 6( 1 ) :62-70. Den Haag. 

Wojterski, T. 1 963, Bory bagienne na pobrzezu zachod
niokaszubskim (Summary). - Badania fizj. Polska 
zach. 1 2 :  1 3 9- 1 9 1 .  Poznan. 
1 964 a, Schematy strefowego ukladu roslinnosci nad-

A cta phytogeogr. suec. 60 



1 48 Hans Olsson 

morskiej na poludniowym wybrzeiu baltyku (Sum
mary). - lbid. 1 4 :  87- 105.  
1 964 b, Bory sosnowe na wydmach nadmorskich na 
polskim wybriezu (Summary). - Pozn. Tow. Przyj. 
Nauk. Mat.-Przyr. Pr. Kom. Biol. 28(2) : 1 -2 1 7. Poz-

Acta phytogeogr. suec. 60 

n an. 
Zeidler, H. & Straub, R. 1 967, Waldgesellschaften in der 

heutigen potentiellen natUrlichen Vegetation des 
mittieren Maingebietes. - Mitt. Flor.-soz. Arbeitsgem. 
N.F. 1 1/ 1 2 :  88- 1 26. Todenmann ii. Rinteln. 



Distribution maps 

1 .  Atrip lict> tum Iittoralis 

4 .  Honkt>nyo - Agropyrt>turry 
acut1 

7. B•rteroa incana -

E l ymus art>narius community 

10. T u s dal i o- C oryntphor•tum 
e Typical subass. 
C> Artl'misio campl'Stris 

subass. 

Studies on South Swedish sand vegetation 1 49 

2 .  Cakiletum maritimae 
t> Caki le maritima soc . 

s .  Lepidietum latifolii 

8. Cladoni o - C or ynephor•tum 
e Typical subass. 

C> Cladonia subass. \ 
\ 

11. Pl•urozium schrl'bl'ri -
Agrostis t•nuis 

cornmunity 

3. Honktny•tum peploidis 

6. E lymo - A mmophi letu m  
e Typica l subass. 
C> Hierac ium umbtllatum 

s s pp. subass. 

9. Violo:- Corynephoretum 
· e Typical subass . � Cladonia subass. 

·,, 

' 12. Aothl'rico- Ko•l•ril'tu m · 
. gl ai.Jca• 

e Typical subass . 
C> C ladonia subass.  

Acta phytogeogr. suec .. 60 



150 Hans Olsson 
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t)Polypodium vulgart subass. 
Qlophocolea heterophylla s ubass, V lJ.  

18 .  Agropyro - Rosetum rugosae 

21 . C ladonio - Pinetum sylvestris 
e Typical s ubass. 
t> Co{ynephorus canescens subass. 

\ 
1. ' 

2 G .  Agrost is ttnuis - Populus 
trtrnula cornRUlity, 



2 5 .  Oxalis acetosella -

<l.uercus pttraea community 

2 8 . 1 rido - Alnetu rn  g lu tinosat 
e Pot ent i l la polustr is  

subass. 
t) Mniurn punc tatum subass. 

31.  Poly t r icho -
Betuletum pubucentls 

34 . Coriceturn conucrntis - nigrar 
e C arex canl'scens soc. 
t) Sphagnum rec urvum s ubass. 

26. Melampyro - Quercetum roboris 27. Agrostio - Q.utrcttum roboris 
e Typical suboss. 

t) Corylus avtllana subass . 
Q Corynephorus canescens subass. 
8 In land vic ariant 

l. 

29.Fi l iptndulo - Alnetum 
g lutinosat 

32 . Corex n ig ra -
Colomogrostis •pig•ios 

community 
1/ 

35. Coric l' tum  ocutat 
e Polygonum amph'•bium 

s u bass. 
t) Campylium polygamurn 

subass. 

30.Myr ico - Bttuletum pubtscentis 

33.Cartx rostrata 
Juncus effusus community 

36.Sporgonium minimum 
co mmunit y 
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Tables I-XXII 
Table I .  Atriplicetum li ttoralis (l);  Gakiletum mari timae (2-5) 

Stand No z 3 4 s 
Number of samples 12 12 12 lO 

C-Atri�licetl.Dll littoralis et 
Atn;ehc1on httoral1s 

1004 lO Ätnplex httorahs 
Tripleurospermum mari tinun 62 
Atriplex calotheca 13 

C-Cakiletl.Dll mar i timae et 
Säisolo - Roiil'Cenlon I?S!1oidis 

753 1002 1005 100
4 

cäh1e mar1tm 
Atriplex sabu1osa 83 17 

C-Caki1etalia maritimae et 
eäl<1Ietea man tme 

332 
Sälsola kal1 ss p .  kali 

1��3 58 8 10 
Atriplex latifolia so2 42 20 �ion taxa 

17 10 Öpjron x acutl.Dll 62 8 
Elymus arenarius 100 33 75 so 
Honkenya peploides 37 8 20 
Rumex crispus 13 lO 

Anroophi1a arenaria 8 42 
Anroophila x ba1tica 13 25 

Agropyron repens so 17 
Agrostis stolonifera 13 
Polygonl.Dll lapathifolium 13 

spp. la;eathifolium 
Occasional taxa 
Hehanthus annuus l(+) , 2 (+) ; Atriplex sp . 2 (+) ; Festuca rubra 2 (+) ; Glaux 
maritima 2 (+) ; Scirpus tabernaemontani 2 (+) ; Agropyron juncel.Dll ssp. boreo
atlanticum 3(+) ; Galium aparine 5 (+) , 

Location of the stands 
1 Atnlhcetl.Dll h ttoralis, Fa-1972-6, the spi t of Falsterbo, W-side, 

OB 6 3ö39Z7. 
2-5 Gakiletum maritimae ,  Tö-1966-8 (Stand 2) , on the beach bar near the 

small nver Genevädsån, UC 73547275 . Sh-1965-9 (Stand 3) , on the beach, 
SW of the lighthouse, VB 46953728. 

4-5 Cakile maritima sociation, Ha-1970-7 (Stand 4) , on the beach adjacent 
to Elymo-Aiii00ph1letl.D11, near the small river Skintan, liC 58338740 , 
Fa-1972-7 (Stand 5) , the spi t of Falsterbo, W-side, UB 61513930. 
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Table I I ,  Honken
�

tum 
w

loidis (1-4) ; Honkenx� - AgTOJ?Y!etum acuti (5) ; 
I:ep1d1e um !a 1foiu(6) ; Berteroa mcana - El)'!!LIS arenarius COIII!l.Uuty (/J 

Stand No 
Number of sarrq>les 

l 
12 

C-doininant Honkenxet\11\ peploidis 
Honkenya peploides 100 
D-Honkenyetum �loidis 
Aiii00ph1la arenana 
Cakile maritima 
Salsola kali ssp. kali 
C-l-lonken o-

D-Lepidietum 1atifolii 
Gahum verum 

17 

et 

G .  aparine , 
Bronus hordeaceus ssp. hordeaceus , 
Linaria vulgaris 

Lokal C-Berteroa incana - Elymus 
arenanus c011111. 
Berteroa 1ncana 
Lokal D-Berteroa incana - Elymus 
arenanus cOlllll. 
Polygonum arrq>hibium 
Brachythecium rutabulUIII 
Polygomun convolvu1us 
Comeanion taxa 
Atnplex 11 ttoralis 
A. latifolia 
Tripleurospermurn mari tinun 
Agropyron repens 
Fes tuca rubra 
Al!lnophila x bal tiCa 
Fes tuca arenaria 
Achillea millefolium 
Agrost is tenuis 
Viola tricolor 
Urtica dioica 

2 
12 

8 
17 
8 , 

3 
12 

42 
67 
58 

4 
12 

17 

5 
10 

l 67 25 l 1002 

42 

25 
17 

25 

17 
8 

33 
lO 
30 

30 

100 
100 
50 
50 

37 

7 
12 

50 

92 
50 
42 

83 
83 

25 
17 
17 
17 

a) Elymus arenarius is a dominant companion taxen of Berteroa incana - Elymus 
arenarius c011111. 

O::cas ional taxa 
Aiteml.Sla vuigaris 6 (13) ; Carex arenaria 6(13) ; Alopecurus pratensis 7 (8) ; Atri
plex sabulosa 3(+) ; A. sp. 3 (+) ; Festuca arundinacea 5(+) ; Lathyrus maritirnus S(+) ; 
Cirsium arvense 6(+) ; Poa pratensis 6 (+) ; Anchusa officinalis 7 (+ ) ;  Galeopsis 
tetrahit 7 (+l ; Centaurea scabios a 7 ( +) ; Urtica urens 7 ( +) , 
Location of the stands 
l-4 t:�aasln. 1JCP���1�i95 :ör����6�Js���) iJ �n o���

e
���c�

a
b�r �

e
��a;h��

iver 

river Genevadsån, UC 73547270. 
3-4 �ffif��/cfuri�;� �a

g:;�4o�
-
��i9�o��

t
���· 4l� :

e 
�=

a
b��c��!r�

n
j��

nt 

in front of the low dunes, UC 63203350, ���37;3§�0J?Y!etl.ln x acuti, Fa-1972-6, the spit of Falsterbo, W-side, 

Lepidiet\11\ latifolii, Fa-1972-7, the spi t of Falsterbo, W-side, rather stable 
sand, UB 61373937. 
Berteroa incana � in:i arenarius cOIIIILIJlisY• Silvåkra 1967-7 ,  military trai
nuli area, near the sma l nver khngavälsan, VB 07707365. 



Table I I l .  E !ymo-Amroph i letllll ( 1 - 3 1 ) 

Stand No 
Nllltler of sarnples 

X;Jfj;)hl��tJ���� et 

AJiiOOplul a arenana 

l 
1 2  

2 5  

2 
1 2  

3 
1 2  

4 
1 2  

67 

s 
1 2  

672 

6 
1 2  

923 

7 
1 2  

o73 

8 
I l  

9 1 3 

9 
1 2  

333 

! Il 
1 2  

752 

I l  
1 2  

1 2  
1 2  

752 1 1 102 

1 3  
1 2  

l JOO" 
D-E1rmo-Anrnopl;i1etun 
Elymus arenanus 1 72 9 22 25 67 9 22 9 24 JllU3 64 584 832 33 4 2  1110 
La thyrus maritirnus 
Petasites spurius 

8 17 

D-Hieracill!l unt>e l 1 atllll sspp. subass. 
Fes tuca a renana 
Corynephorus canescens 
Hie racium umbe l latum sspp . 
Carex arenaria 
Ceratodon purpureus 
Viola trieoler ssp. curtisii 
Jasione montana var. littoralis 
D-Sa1sola kal i  ssp. kali variant et 
D-Agropyron repens va nant 
Sälsola kall ssp. kall 
Agropyron repens l � � n 

� 1 7  
422 1 7 1 8 . 8 8 

8 1 7  + 8 
ÄitJiii\Uj=philetalia arenariae et 

Jliiiilöjlfi1la x bal t i ca n2 1 7  753 75 2 1 7, 272 � 
l � 

100 2 n2 n 
Agropyron juncellll ssp. boreoa t lanticllll 
Eryngium ma r  i timum 

25 8 17 n· 27 8 67 w 
8 

g;kl�i��r��� 25 + 8 75 . 9 1 7 8 
Honkenya pepl oides 
Agropyron x acutum 

82 8 25 

Viola canina var .  dunensis 
Festuca poles ica 

Ciadonia furcata 
Parme l i a  physodes 
Cladonia fimbriata 
C. cornuta et graci I i s  
Poh lia nutans 
Cladonia cenomyce inde t .  
DicramJ!l scopariun 
Cladoni a  chlorophaea co l i . 
C. fl oerkeana 
Cepha lo zie I l a  s p.  
Pleurozillll schreberi 
Brachythecil.lll rutabulum 
Artemis i a canpestris 
Cladonia squamosa 
C i rs illll arvense 

Occasional taxa 

25 

Rulrex enspus 2 (+) , 1 3 (+) , 1 7 (•) , 20 (+) , 31 ( +) ;  Taraxacllll sp. 2 (+) , 1 5 (9) , 2 2 (9) ; Chamaenerion angustifolium 13 (+) , 
20 (+) ,31 (+) ; Cetraria gl auca 26 (8) , 28 ( 1 7 ) ; Cladonia cornutoradiata 2 5 (8 ) , 26 (8 ) ; Brachythecium albicans 20(8) , 
22 (9 ) ;  Enpetrllll n i gTllll 18 ( +) ,  26(8) ; Angelica a rchangelica ssp . I i tera l i s  20 (9 ) ,  2 2 ( + ) ; Dry9pteris spinu los a 1 3 ( +) ,_ 
20 (+) ; Ga1iwn verum 2 3 ( +) , 24 (+) ; Rhytidiadelphus squarrosus 24 (17) ; Cladonia alcicornis 28(17) ; C. arbuscula et mitis 
30 (8) ; C. rangi formi s 28 (8) ; Comicularia aculeata 2 1 ( 8) ; Evemia pnmastri 23(8) ; Drepanocladus unci=tus 24 (8) ; 
Koeleria glauca 25(8) ; Pinus sylvestris juv. 30 (8) ; Po lyt richi.JI\ juniperi.mJrn 23(8) ; Atriplex littoralis 2(+) ; Festuca 
nt>r.a 2 (+) ; Juncus bufonius 2 (+) ; Lotus tenuis 2 (+) ; Lycopus eurupaeus 2 (+) ; M..osci i nde t .  2 ( +) ; Phalari s arundinacei• 
2 (+) ; Polygonlllll 1apath ifol iun 2 (+) ; Potent i l l a  anserina 2 (+) ; Tripleurospermlllll mari timllll 2 ( +) ; H:llcus lanatus 8 ( + ) ;  
Thymus serpyllum l l (+) ; Dicranun undul atlllll 20 ( +) ;  Senecio vernalis 22 (+) ; Betula verrucosa juv. 26 (+) ; C ladoni:. pleu
rota 26 (+) ; Pel ti gera canina 26 ( + ) ;  Pycnothe l i a  papi l l aria 2 6 ( +) ; Agro�tis tenuis 31 ( 8) ;  I ri s  pseudacorus 3 1 ( + ) ; Poa 
pratensis 31 (+) ; Senecio vulgaris 31 (+) ; Solanum dulcamara var. marinum 31 (+) ; Sondus arvensis 31 {+) . 
Location of the stands 1-5 Sälsola kah variant, Sh-1965-8 (Stand 1 ) ,  miniature dunes on the beach , SW of the 1 ighthouse, VB 48803770. 

Sh-1966-8 (stäiid z), roi niature dunes on the beach ,  SW of the l ighthouse , VB 469037?.0. Sh- 1965-8 (Stand 3) , 
roiniature dunes on the beach, SW of the l i ghthouse ,  VB 47803746. Sh-1965-8 (Stand 4 ) , the low seaward dunes , 
SW of the J i ghthouse , VB 4 7853748. Sh-1965-9 (Stand 5) , the low seaward dunes, SW of the l i ghthouse , VB 
46853730. 

1-16 

832 

67 

1 4  
1 2  

JOO 

83 

i14 
8 . 

+ 
+ 

1 003 
+ 

25 
1 7  

8 

1 5  
I l  

10114 

+ 
1 8  

I o 
1 2  

liJ03 

1 72 

+ 

1 7  
1 2  

1 8  
1 2  

1 9  
1 2  

2 0  
I l  

2 1  
1 2  

22 
I l  

B 
1 2  

1 0113 !On3 1 003 1003 1 002 1003 Joo4 

58 1 7  75 82 33 73 

l � H 55 �� n �-
1 7  8 8 1 8  1 8  n 
1 7  � � 8 
� � 9 1  9 2  �2 1�2 

å " 
9 1 7  9 . 8 

4 l  
n 

4 2  
n 1 8  

l� 9 

73 55 
1 8  27 � 

9 
� 27 4 2  

9 1 7  1 8  
2 7  

� 
� 

24 
1 2  

2 5  
1 2  

1002 1 00 

1s3 

JO� n 
17 JOO 
75 75 

JO� 75 
n 

+ 
1 7  4 2  

JOO 75 

+ 

H 
� 

42 H 
8 

4 2  4 2  
2 5  6 7  

� 
25 

8 

4 2  

2 6  
1 2  

27 
12 

1002 J003 

25 4 2  

4 2  JOO 
�� JOO 

m JOO JOO 
8 1 7  

7 5  

y 

l �  

8 
n 
4 2  

. 25 

H 
8 

67 
8 

25 

H 

28 
1 2  

29 
1 2  

30 
1 2  

3 1  
12 

832 1002 1003 1003 

so 7 5  

2 5  4 2  1 7  6 �  

� 8 92 
8 � JOO � 42 

� 1 7  w 
75 

n 

l 1oo2 l 
� 

D 

8 
+ 25 

JOO H 
8 8 
8 

1 7  

å D 
8 1 7  

8 
1 1  8 

� 

25 

5n , OC 73557290. Tö- 1965-7 (Stand 8) , on the low seaward dunes, N �arts , OC 73557260 . Sh-1966-8 (Stand Q.) , on 
the low dunes , Sl� of. the l i ghthouse, VB 47053735 . Sh�1965-9 (Stand 10) , on the 1ow seaward dupes _ SW of the 
l ighthouse , VB 47S037!".!J . '/m-1965-9 (Stand 1 1 ) , on the low seaward dur.cs, VB 50017402. Rl-1965-9 (&tänd 12 ) " om 
the low se2Jolard dunes , VB 5!25877 5 .  Tö- 1966-9 (Sta.nd 1 3 ) .  on the low seaward dunes , S part�, UC 73807C�O. 
Sh-IY65-8 (Stand 14 ) ,  on the l ow  scaward dunes , Sl'[ of the' l ighthouse , VI>- 47703745. 

1 5- 1 6  Amroph i la arena r i a  sociaticn , Tö- 1965-o (Stand 1 5 ) , on the :..>w seaward dunes-, S parts , UC 73727020.  Tö-1'/6(1-5 (stand !6), on the 1ow seaward du�s . s parts, UC 737370 1 7 .  · 

1 7- 3 1  Hieraciwn umbellatUll sspp. subass. , Ha-1965-7 {Stand 17) , on the seaward dunes , S of the Sl!lllll river 

3 !  

Sbntan , OC 56318705. Ha-1965-7. (Stand 1 8 ) , on the seaward dunes, S.of the small -::.i ver Skintan, UC 58-308695 . 
Tö- 1965-7 (Stand 1 9 ) , on the seaward dunes , S parts , OC 73737080. Tö-1965-6 (Stand 1.0) , on the . .  seaward dunes, 
S parts , UC 738570 2 5 .  Tö- 1965-7 (Stand 2 1 )  on the seaward dunes , S parts, UC 73757077 . Tö-1965-7 (Stand 22) ,  
on the seaward dunes , N parts , OC 73567265. Sh-1965-9 (Stand 23) , on th.o:.. seaward dunes , SW o f  the lighthouse , 
VB 46703733. Sh-1965-8 (Stand 24) , on the seaward dunes , SW of the 1ighthc•JSe, VB 47703fd9. Sh-1965-8 (Stalid 
25) , on the seawar<! dunes , Sl� of the l i ghthouse , VB 47693751 . Sh-1965-8 (Staod 26) , on tht. seaward dmes , SW 
of the l i gh thouse, VII_ 4847374 5 .  Ha-1965-7 (Stand 2 7 ) ,  on the seaward dunes, s_ of the small r·iver Skintan, OC 
5837869 5 .  Tö- 1967-7 (Stand 28 ) ,  on the seaward dunes, N parts , UC 73657270. �:-1965-9 (Stand 29) , on the sea
ward dunes r VB 51 258775. Rl-1965-9 (Stand 30 ) ,  on the seaward dunes , VB 5 1 28877� .. 
Agropyron repens variant, Äh- 1 965-8, on the low seaward dunes , UC 63953403. 
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Table IV .  Cladonio (destrictae)-CorynephoretLm (1- 12 )  

Stand No 
Nl..lllber of samples 

C-Cladonio-CorynephoretLm, Sper�lo-

��B:Ot�o d��� r��t�
o rynepho retal1a 

stereoeaulon condensatum 
D-Cladonia subass .  
Cladoma a Ibuscula et mi t is 
C. chlorophaea col l .  
C .  impexa 
C .  cornuta et  graci l i s 
C. floerkeana 
C .  pleurota 
C. uncialis 
D-Cetraria crispa variant 
Cetrana cnspa 
C. islandica 
C-Koelerio-Corynephoretea 
Corynephorus canescens 
Carex arenaria 
Cornicularia aculeata 
Festuca polesica 
Ceratodon purpureus 
Cladonia alcicornis 
Polytrichum pil i ferum 
Koeleria glauca 
Festuca arenaria 
Viola canina var. dunensis 
Cladonia furcata 
Viola trieoler ss p. curtisii 
Rhacomi trium canescens 
Jasione roontana var .  Ii ttora l is 
Hieracium umbellatum sspp. 
Rumex tenuifolius 

�
anion taxa 
ph1la arenaria 

Dicranum scoparium 
Pannelia physodes 
Cladonia cenomyce indet. 
C .  cornutoradiata 
Cephaloziel la sp. 
Agrostis tenuis 
Pycnothel ia papi l laria 

Occasional taxa 

l 
lO 

20 

20 

2 
1 2  

9 2  
83 

��2 
58 
33 
33 

58 
so 
58 
1 7  

so 

3 
1 2  

83 
100 
25 
17 
33 
so 

83 

58 
1 7  
��2 

Cal luna vu1gans 3 (8) , 5 ( 1 7) , 7 ( +) ,  1 2 (+) ; C1adonia 
rangiferina 5 ( 1 7) , 6 (8) ; C. fimbriata 4 (25) ; Sa1 ix arena
ria 2 (+) , 5 (8) , 1 2 ( +) ; A1111l0phila x baltica 2 ( 3) , 3 (+) ; 
Galium verum 2(8) , 5 (+) ; Cetraria glauca 3 (8) ; ?oh l ia 
nutans 3 (8) ; Empetrum nigrum 2 (+) , 3 (+) , 7 (+ ) , 1 2 (+) ; 
Pinus sylvestris juv .  2 ( +) , 6 (+) , 1 2 (+) ; Hicracium_ pilo
sel la 7 (+) ; Pinus mugo juv .  7 (+) ; Ptilidium ciliare 6 (8 ) ;  
Cladonia c rispata 1 1 (+) ; Stereocaulon sp. I l (+) . 

2-12 Clad<mia subass . ,  Sh-1965-8 (Stand 2) , inland from 
the seaward dune� ,  VB 4 7803765 . Sh-1965-8 _ (Stand .3} ,1 
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4 
1 2 

100 
100 

��2 
33 

100 

8 
so 
8 

42 

25 

s 
1 2  

9 2  
832 
��3 
42 
17 
25 

33 

25 
58 
8 

25 

6 
1 2  

922 

lg�2 
so 
33 
42 
25 

��2 
25 

8 
33 

7 
1 2  

100 
33 
so 
33 
8 

58 
25 

67 

25 

s o  
1 7  
4 2  

8 
1 2  

1004 

1��2 
58 

83 

1 7  

9 
1 2  

1004 
58 
42 
4 2  
8 3  

1 7  
3 3  
8 

so 

lO 
8 

1004 
75 
37 
6 2  
so 
1 3  

13 

13 

11 
lO 

80 
80 
+ 

100 

40 
lO 

40 

12 
12 

100 
100 
33 
83 
25 

��3 

75 
8 
8 

1 7  
4 2  

hollow inland from the seaward dunes , VB 4685373 7 .  
Sh-1967- 1 1  (Stand 4 ) ,  inland from the seaward 
dunes , VB 4 7903764 . Sh-1966-9 (Stand 5) , inland 
from the seaward dunes , VB :84 53788. Sh- 1966-9 
(Stand 6) , inland from the seward dunes , VB 48603796 . 

7- 1 2 Cetraria crispa variant, Äh- 1965-8 (Stand 7) , in
land from the seaward dunes , UC 64053380 . Äh-1970-6 
(Stand 8) , inland from the seaward dlUles , UC 
63903365 . Ri- 1965-9 (Stand 9 ) , sandy plain, inland 
from the seaward dunes , VB 51 108775 . Fb-1970-7 
(Stand 10) , sandy plain , inland fror.1 the seaward 
dunes, VB 5 1 108785. Fb-1970-10 (Stand 1 1 ) ,  sandy 
plain, inland from the seward dunes , VB 50958790 . 
Äh-1965-8 (Stand 12 ) , inland from the seaward 
dunes , adjacent to Salici-B'npetretum and Vaccinio
Pinetum sylvestris , UC 64153385 .  
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Table V. Violo-Corynepnoretum ( 1- 1 3) 

Stand No 
Nurrber o f s amples 

C-Violo-Corynephoretum 
VIola  camna var . dunensis 

D-C1adonia subass . 
C1adoma a rbuscu1a et mi t is 
Dicrdnum scoparium 
C1adonia cornuta et gracilis  
C .  impexa 
C .  floerkeana 
C .  pleurota 

C-Ga lio-Koel erion 
H1eracnun LDTDel latum sspp. 
Jasione montana var . Iittoral is  
Festuca arenaria 
Viol a trieoler ssp. curtis i i  

C-Festuco-Sedeta1ia e t  Koelerio
CörynephOretea 
CörynePflorus cansescens 
Carex arenaria 
Cornicul aria a cul e a ta 
Ceratodon purpureus 
C l adonia fur ca ta 
Polytrichum pil i ferum 
Festuca po lesica 
C ladonia alcicornis 
r<ocleria glauca 
tlelichry;:um arenarium (D-variant ) 
Tnymus serpyl lum (Il-variant) 
Dianthus arcnar ius (D-variant) 
Rhacomi trium canescens ( D-variant) 
llrachythecium albicans 
Rumex tenui fol ius 
Hypnum cuprcssi forme var . lacunosum 
Tri fo l i um campestre 
Tortuta rura1is  var . rural i formis Teesda l io nudicaul is 

Companion taxa 
Airilriophlla arenaria 
Ammophila x bal t i ca 
Artcmi s i a  campes tris 
G<ll i um ve n.un 

tömpetrum n i g rum 
Luzul a campest ris 
C i ationia ch l o rophaea co 1 1 .  
Cepha l o z ic l l a  sp. 
C ladon i a  fimb riata 
C. cenomyce indet. 
C. cornuto radia ta 
Hypoci10eris radica ta 
Parmcl ia physodes 
Pohl i a nutans 
Cetra ria i s landica 
Cladonia uncialis  
C .  rangiferina 
Hieracium pilosel la 

Occasional taxa 

l 
12 

4 2  

8 
8 

7 5  
42 

1��2 

33 

2 5  

2 5  

2 
1 2  

1 7  

8 

1�62 
4 2  

9 2  

1 0�2 
4 2  
1 7  
75 

4 2  

1002 

33 

8 
25 

2 5  
1 7  

3 
1 1  

4 S  

6 4  
3 6  
64 
36 

1003 

��2 
64 

4 5  

45 

ss 

27 

36 

36 

4 
lO 

BO 

1 002 
20 

100 
20 

90 2 
90 

wå 2 

lO 

so 

50 
100 

30 

20 

Pycnothel1a papi l laria 8 (8) , 10 (8) 1 13 (8) ; Elymus arenarius 2 (+) , 
5 0 7) ,  6 ( 20) ; Agrostis tenuis 3 ( +) , 4 ( 20 ) , 7 ( 8) ; Polypodium 
vu1gare 1 2 (8) , 1 3 ( + ) ; Po1ytrichum juniperinum 13 (25) ; 
carex hirta 7 ( 1 7 ) ; Anemone pratensis 6 ( 1 0) ; Cetraria glau-
ca 1 3 ( 8 ) ; Usnea hirta 1 3 ( 8) ; Dactyl is glomera ta 11 ( 8 ) ; 
Salix arenaria 12 (8) ; Pimpinella saxifraga 7 (8) ; Honkenya 
pep1oides 3 ( + ) ; Taraxacum sp . 6 ( +) ; Q.lercus robur juv. 12 (+) ; 
Cal luna vulgaris 1 3 ( + ) . 

s 
1 2 

33 

7 5  
2 5  
2 5  

���3 

���2 
7 5  

1 00 

67 

75 

6 7  
2 5  

100 
8 

25 

1 7  
8 

6 
lO  

4 0  

6 0  

9 0  

60 
90 

1 00 
lO 
8 0  

1oå2 

lO  
1 0  

100 
100 

so 

7 
1 2  

1 7  

1004 
67 
1 7  

9 2  
1 00 

1002 
9 2  

1 0 0  
33 
33 

92 
8 

1 7  

58 
92 

25 
67 
58 
17 

58 

67 

8 
1 2  

67 2 
2 5  
8 3  
5 8  
5 8  
33 

1 7  

1 00 
100 
100 

17 
8 

83 

7 5  

100 

8 
2 5  
7S 
33 

42 
8 

1 7  

3 3  
1 7  

9 
1 1  

2 7  

82 
44 

1�64 
36 

9 

1002 

gi2 

9 i 2 

36 

73 

27 

64 
1 8  

2 7  

36 
36 

lO 
12 

92 
58 

10Ö3 

1 7  

1 002 
83 
58 
25 

6�2 

75 

33 

1 1  
1 2  

67 
25 
58 
33 
75 
58 

75 
33 
42 
17 

1002 
83 83 
50 
75 

8 
58 

83 

25 

100 
50 

1 7  

o 7  
75 
83 

so 
1 7  

8 
42 
1 7  

8 

1 2  
1 2  

��2 
100 2 
100 

83 
75 

9 2  
67 

92 
100 

75 

33 

67 
17 
83 

100 
25 

75 
8 

100 
75 
25 
33 
so 

8 
4 2  

8 

1 3  
1 2  

33 
2S 
9 2  
1 7  
67 
50 

75 
42 

1 00 2 
1 7  

��2 

��2 

33 

75 
92 

100 
33 
1 7  

3 3  

1 7  
33 

4 ) , on the low seaward dunes , S side of the spi t of  
Falsterbo, UB 6 1 803940 . Fb-1965-9 (Stand S ) ,  on the 
sandy plain, behind the seaward dunes , VB S 1058780 . 

6-7 Dianthus arenarius variant, Vm- 19 7 1-9 (Stand 6) , on 
the very low seaward dunes , VB 50027380 . Vm- 1965-9 
(Stand 7) , on the very 1ow seaward dunes , VB 
49977405 .  

7 � 1 3  Cladonia subass . ,  Tö- 1965- 7 (Stand 8) , on  the seaward 
dunes ,  s parts , U:: 737570 7 5 , Tö- 1965-7 (Stand 9 ) , on 
the seaward dunes , S pa.rts , U:: 7374 7077.  Tö- 1967-10 
(Stand lO ) , on the seaward dunes , S parts , U:: 
7380704 5 .  Sh- 1965-8 (Stand 1 1 ) , on the seaward dunes , 
Sl� of the l ighthouse, VB 4 85037 7 5 .  Sh-1965-9 (Stand 
1 2 ) , on the seaward dunes , SW of the l ighthousc, 
VB 4 770 3752 . Sil- 1965-8 (Stand 1 3 ) , on the seaward 
dunes, SW of the lighthouse , VB 48523776. 

Tab l e  VI . Tcesda l io-CoryneEhoretum ( 1 - 1 3 ) ; Festuca ovina-Rumex acetosa corrvnun.it):: (14) 

Stand No 2 3 4 s 6 7 8 9 lO  1 1  1 2  1 3  1 4  
Number o f  samples 1 2  1 2  12 lO 12 1 2  1 2  l O  1 2  1 2  l O  lO  1 2  

C-Teesdal io-Co!:,lneEhoretum et Thero-
A1non 

100 2 S8 2 100 2 1002 Agrostis canina ssp. montana 7 5  1 0 0  6 7  1 0  8 3  100 
Teesdal ia nudicaul is 37 8 4 2  90 75 5 8 l O  6 7  
Ai ra praecox 40 10 lO 
Fi 1ago minima 75 
D-Teesdalio-Corl!!e2horetum 

loo2 C1adoma glauca 
���2 90 25 75 10 50 

c. degenerans BO 8 9 2  5 8  
c.  verticil lata 50 so 4 2  6 7  
D-Artemisia ca!!!Eestris subass .  

1003 Arterrus 1a campes tns 33 58 90 100 58 80 50 
Hypnum cupress i fonne col l .  50 8 20 6 7  1 7  1 0  40 8 
Ach i l lea millefolium 6 7  8 80 8 90 70 75 
Luzula campestris 4 2  3 0  lO  83 
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Table VI . Continued 

starid No 
Nmi>er of samples 

D-variants 
seneClo vernalis 
Ceras tium semidecandn.un 
GalilDII verum 
Euphomia cypa rissias 
Oenothera biennis 
Allthyllis vulneraria 
Arenaria serpyllifolia 
Asparagus officina1is 
Convolvulus arvensis 
C-Festuco-Sedetalia et 
K'öeieno-Cörynephoretea 
Cörynephorus canescens 
Polytrichum pil i fen.un 
Rumex tenui folius 
seleranthus perennis 
Jasione montana 
Cladonia furcata 
Ceratodon purpureus 
He1ichrysum arenarium 
Carex arenaria 
Thymus serpyllum 
Brachythecium albicans 
Rhacomitri LDD canescens 
Trifolium arvense 
Comicu1aria aculeata 
Cladonia rangifonnis 
Hypericum perforatLDD 
Dianthus del to ides 
Campanula rotund i fol i a 
Trifolium campestre 
Ononis repens 
Herniaria glabra 
Potentilla argentea 
Vicia lathyraides 
Anneri a maritima var .  elongata 
Local C- Festuca ovina-�x acetosa 
COJTIIII.Jnl ty 
Rurnex acetosa 
Holcus lanatus 
Plantaga laneeclata 
D-Festuca ovina-Rurnex acetosa corrmunity 
Festuca ovma 
Pleurozium schreberi 
Anthoxanthum odoratum 
Hyloeomium spiendens 
stellaria graminea 
C-l<b1inio-Arrhenatheretea 
Kriauna arvens 1s 
Arrhenathen.un elatius 
Veronica chamaedrys 
Rhytidiadelphus squarrosus 

E�aå����na;b�cula et mitis 
C .  cornuta et gracilis 
C .  impexa 
Cetraria is landica 
Pinus syl vestris j uv. 
Agrostis tenuis 
Cladonia chlorophaea col l . 
Hieracil.un pilase i la 
Hypochoeris radica ta 
Hieracium Ullt>el latum 
Cephaloziella sp. 
Polytrichum j uniperinum 
Cladonia pleurota 
C .  floerkeana 
Festuca rubra 
C1adonia cornutoradiata 
C .  firrt>riata 
Viola canina 
Dicranum scoparium 
Pohl i a  nutans 
Brachythecium ru·tabulum 
Lophocolea bidentata 

Occasional taxa 

50 

13 

2 
1 2  

100 
8 

1oå4 

100 

1 7  

8 3  

so 

25 
25 

25 

3 
12 

100 2 
1004 

50 
1 7  
6 7  

100 

8 

4 
12  

17  

33 

83 
33 
33 

1003 8 
17  42  

8 
1 7  
67 17 
33 67 
2 5  1 7  

5 8  
100 

83 

100 
58 

Pelt1gera camna col l .  8 (+) , 9 (10) , 1 0 (8 ) ,  1 1 (8) , 13 (20 ) ,  1 4 ( +) ; 
Cladonia cenomyce indet .. 7 (17) , 9 (10) , 1 2 { 20) . 13(30) ; Parmelia 
physodes 6 (8 ) ,  8 (8) , 1 1 (8) ; Scleropoditn purum 9 (10) , 1 2 (10) , 
13 (20) ; Cerastium arvense 9 ( 1 0 ) ,  10 (8) . 13(10) ; Erigeron acre 
ssp. acre 9 (1 0) . 10 (+) , 1 3 (10) ; C1adonia rangiferina 5 (10) , 
6 (8) ; Quercus robur j uv .  8 (8) . 1 4 (25) ; Viola, trieoler 7 (8) , 
10 (+) ; Veronica officinalis 1 3 (10) , 14 (8) ; BrylDTI sp . 5 (30) ; 
Cladonia c rispata 14 (25) ; C ladenia elongata 14 (25) ; Spergula 
arvens is 5 (20) ; Calluna vulgaris 2 ( +) , 5 ( 10 ) ,  9 ( +) , lO ( +) , 
14 (1 7 ) ; Ptilium crista-castrensis 14 (17) ; Cetraria c rispa 2 (17) ; 
Erigeron canadense 12 (lO) ; Holcus moll is 12 (lO ) ;  t-tlillll affine 
12 {10) ; Poa pratens is 12 (lO) ; C ladenia pityrea 6 (8) ; Cerastium 
vulgattn 14 (8) ; Allehusa officinalis 4 (+) ; Centaurea scabiosa 
1 1 {+) .  
Location of the stands 1-6 Teesdaho-Cörynephoretun t;ypical s mass .  , Flyinge-1972-6 (Stalid 1 • senec1o vernähs vanant), a sand pit on a 

small hil l ,  UB 98057940. 
2-6 Polytrichun piliferum dominant variant, Revingehed-1967-8 

(Stal'id 2). a sälily hlll, VB oso2 7575. Vi taby-1965-9 {Stand 3) , be!Ween the church and Vitemölla, glacifluvial 
sand, VB 48707310 . Vonb-1967-7 (Stand 4) , between the 
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5 
lO 

60 

10 

70 
80 
80 
80 

lO 
10 

30 
80 

7- 13 

1 1  

1 2  

1 3  

1 4  

6 
1 2  

��g5 
33 
4 2  
92 
4 2  

8 

9 2  

5 8  

5 8  
5 8  

100 
so 
so 
75 
83 
4 2  
17 
17 
so 
9 2  

7 
1 2  

1003 
100 

9 2  
6 7  
9 2  
5 8  
83 

17  

83 
83 

100 

17 
25 

67 
100 

8 
1 2  

1003 
67 
9 2  
5 8  

1��2 
75 

8 

1 7  

8 3  
3 3  

33 
75 
��2 

25 
25 

1 7  
100 

9 
10 

30 

30 

30 

30 
60 
30 

10 
20 

lO 
12 

4 2  
33 
9 2  
6 7  
92 

67 
100 

67 
25 
42 
33 

8 
1 7  

4 2  
8 

11  
1 2  

1 7  
100 

67 
100 

25 

25 
1 7  

17  

75  
100 

42 

83 
58 
75 
17 

100 
42 

67 
25 

42 

12 
lO 

lO 

�g2 
20 
20 

lO 

20 
lO 
40 

20 

30 

lO 

13 
lO 

80 
30 
70 
10 

100 
��g2 
100 

90 

90 

20 

10 

40 

20 
lO 
10 

lO 

lO 

14 
12 

17 

42 
8 

42 

6 7  

s o  

4 2  
42 
25 

1004 
1003 

75 
33 
25 

42 
2 5  
42 
17 

33 
9 2  

1 003 
1 7  

1 7  

7 5  
8 

1 7  

67 
33 

church and Klingavälsån, glaci fluvial sand, VB 08307190. 
HeJT1111estorp-l970-10 (Stand 5) , glacifluvial sand, just 
near a sand pit ,  VB 096065 1 3 .  Vitaby- 1965-9 (Stand 6) , 
between the church and Vitemölla, glaci fluvial sand, 
VB 487173 1 2 .  
Artemisia c�stris subass . ,  Silvåkra- 1967-7 (Stand 7) , 
m1ll tary tra1mng area, near Klingaväl sån, VB 0775733 5 .  
Björka (Stand 8) , o n  a small sandy hi 1 1 ,  near the small 
river Björkaån, VB 1 5 506840 . Alstorp (Stand 9 ) ,  glaciflu
vial sand, near a sand pit ,  UB 7344868 5 .  Silvåkra- 1967-7 
(Stand lO) , military training area, near Klingavälsån, 
VB 07657382 . 
EuPhortia cyparissias variant, Vorrt>-1967-8 , between the 
churCh and Kllngavälsan, glacifluvial sand, VB 08287188 . 
Oenothera biennis variant, Alstorp- 1971-8 , glaci fluvial 
särid, an a6äridonea särid pit, UB 73478660. 
Aspara.gus officinalis variant, Alstorp-1971-8, glaci fluV1il sanc:I, near the ma1n road, UB 73508684 . 



Table VI I .  Antherico-Koelerietum glaucae (1-2) ; 
Pleurozium schreberi-Agrostis tenuis COillll.lili ty (3-4) 

Stand No 
Nurnber of samples 

C-Antherico-Koelerietum glaucae et 
Koelerion glaucae 
Koe1eria glauca 
Festuca polesica 
Dianthus arenarius 
Astragalus arenarius 
Androsace septentrionalis 
D-C1adonia ·subass . 
Cladonia arbuscula et mi t is 
C. chlorophaea cell. 
D-Anthericum liliago variant 
Allthencum liliago 
Cerastium semidecandrum cel l .  
Local D-combination Pleurozium schreberi 

We����t!e��hreg��nty 
Agrostis tenuis 
D-Deschampsia flexuosa variant 
Alrrnophila arenaria 
Deschampsia flexuosa 
C-Festuco-Sedetalia et Koelerio
Corynephoretea 
Carex arenaria (D-variant) 
Comicularia aculeata 
Cladonia furcata 
Corynephorus canescens 
Ceratodon purpureus 
Th)'IIU.IS serpyllum 
Rhacomi trium canescens 
Sed= acre 
Hypnum cupressiforme var. lacunos\.Un 
Helichrysum arenarium 
Hieracium umbellatum sspp. 
Festuca arenaria 
Viola trieoler ssp . curtisii 
Cladonia pi tyre a 
C .  alcicornis var. 
Viola rupestris 
Jasione montana var, 1i ttoralis 
Phleum arenarium 
Aira praecox 
Polytrichum piliferum 
Allthyllis vulneraria ssp. maritima 
Tortula ruralis var . .. ruraliformis 
Campanian taxa 
Galilw verum 
Anemone pratensis 
Artemisia canq>estris 
Pimpinella saxifraga 
Dicranum scoparium 
Cephaloziella sp . 
Cladonia fimbriata •" 
C .  comutoradiata 
Po1ypodium vulgare 
Pannelia physodes 
Po1ytrichum juniperinum 

Occasional taxa 

2 
12 

1002 100 
100 100 

13 83 
13 so 

5tl s 

so 
1��2 

lb�2 25  
75 100 
13 92 

i��3 92 
33 

75  so 
25 75 
25 42 
25 17 

58 
13 25  

17 
17 

13 

100 83 
25 83 
13 25  

33  
8 

67 
42 
17 

3 
12 

75 

834 
100 

[jill 2 

25  
42 
17  
42 

17 
92 

422 
67 
42 
50 
33 
67 
58 

4 
12 

25 

1004 
33 

J10o4 J 
42 

33 

17 

BraChythec�um rutabulum 3 (17) , 4 (17) ; Pinus sylvestris juv, 2 (13) , 3 (8) ; 
Cladonia impexa 2 (8) , 3 (8) ; C. cornuta et gracilis 2 (+) , 3 (8) ; l4edicago 
1upulina 1 (13) ; Cetraria crispa 2 (17) ; C. is1andica 2 (17) ; Hieracium pi-
1osella 2 (8) ; C1adonia cenomyce indet, 3 (25) ; Dicranl.Un undu1atum 3 (25) ; 
Lophoco1ea bidentata 3(25) ; Pohlia nutans 3 (25) ; Hypnum c:uPressifonne 
co1 1 .  3 (8) ; Achillea millefolium 4(17) ; Viola canina var. chmensis 4 (17) ; 
Chamaenerion angustifolil.Un 4 (25) ; Agropyron repens 4 (8) ; Sedum te1ephium 
4 (8) ; Dryopteris spinulosa 3 (+) ; Elyrrus arenarius 3 (+) ; Pinus nugo juv. 
3(+) . 

carex arenaria variant, Äh-1970-6, on the 1ow seaward dunes , liC 63703375 . 
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Table VI I I .  Salicetum arenariae (1-5) ; Agropyro - Rosetum rugosae (6) � 

Stand No l 3 4 s 6 
Number of samples 12 ll 12 12 12 

C-dominant Salicetl.Un arenariae 
1005 1004 91 s 1005 1004 Sallx arenaria 

D-Anlnophila arenaria subass.  
Armlophila arenaria l ;� 62 65 
Festuca arenaria 87 18 17 
D-Carex ni&!a subass . 
Carex aruta 
c .  ni gr a 
Galium uliginosum 
Veronica scutellata 
D-Co!)::!!ephorus canescens variant 
Corynephorus canescens 100 64 
Jasione montana 87 44 
Elynus arenarius 25  91 
Pannelia physodes 37 82 
Viola tricolor ssp. curtisii 44 
C-Nardo-Callunetea 
Galluna vulgans 17 
Luzula lllll tiflora 33 
Empetrum nigrum 8 
C-�OJ2l!:O-Rosetl.Un ru�:osae 
ROsa rugosa 1005 

D-�OJ2l!:o-Rosetum rugosae c enenon angust1fohum 58 
Calamagrostis epigeios so 
Co!!!Panion taxa 
Ceratodon purpureus 37 44 so 92 
Carex arenaria so 9 25  33  67  
Cornicularia aculeata 25  
Lysimachia vulgaris 25 
Lythrum salicaria 17 
Betula pubescens juv. 25 17 
Pinus syl ves tris j uv. 25  
Polytrichum fonnosum 9 8 33 
Agropyron repens 17 
Cetraria glauca 27 
Cladonia ch1orophaea col l .  1 7  
Deschampsia flexuosa 1 7  

Occasional taxa 
Brachythecium albicans 2 ( 13) . 3 (9) ; .Cladonia cenomyce indet. 2 (13) , 3(9) ; 
Lotus corniculatus 2 (13) , 4 (8) ; P1eurozium schreberi 3 (9) , 5 (8) ; Viola 
canina var. dunensis 2 (13) ; Usnea hirta 2 (13) ; Evemia prunastri Z (t) , 3 (9) ; 
Agrostis canina 4 (8) ; Campylium polyganu.un 4 (8) ; Erica tetralix 4 (8) ; Hiera
cium pilosella 4 (8) ; Po1ytrichum pi liferum 4(8) ; Pohlia nutans 5 (8) ; Poten
tilla palustris 5 (8) ; Agrostis tenuis 6 ( 8) ; Myrica gale 2 (+ ) , 4 (+) ; Plan
tago maritima 2 (+) . Salix einerea j uv. 3 ( +) ; Juncus bufonius 4 (+} , 
Location of the stands 
1-3 Ammophila arenaria subass . ,  Tö-1970-8 (Stand l) , just behind the seaward 

dunes ,  near a small depression, UC 73807042 .  
2 - 3  Corvnephorus canescens variant, Ha-1965-7 (Stand 2) , the small slope, 

justblihinn the seaward dunes , UC 58408697 . Tö 1965-6 (Stand 3) , on 
the seaward dunes , UC 7379702 7 .  

4 - 5  Carex ni&!a subass . ,  Tö-1967-7 (Stand 4) , a small depression behind 
the seaward dunes , UC 73827044 . Tö-1966-8 (Stand 5) , a small depres
sion behind the seaward dunes , UC 73817040 . 
Agropyro - Rosetum rugosae, .Äh- 1970-6, on the low seaward dunes , 
uc 64203430 . 
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Table I X .  Sal ici-EI!]JCtretum ( 1 - 1 8) ; CaJluna vulgaris sociation ( 19-ZZ) 

Stand No 
Nunbcr of samples 

l 
! Z  

z 
l Z 

3 
l Z 

s 
JO 

E:��-����e
tum et Empetrion nigri 

!005 1004 1004 1004 1004 

1}-Festuca arenaria subass .  
FCstuca arenana 
Viola canina var. dunens is 
Artemisia campestris 

tioi�1'i�umvu���:
re subass. 

Anmophila x bal t i ca 
Polytrichum juniperinum 
Hypochoeris radicata 

EJ;:t!'���!efie�:;��fiyr!!l
a subass .  

Lotus cornicula tus 
Pinus sylvestris juv. 
Erica tetral ix 
Plants conm:m to Sa! ic i-Empetretum 
and calluna vull!ans sooatwn 
Dtcram . .m scoparu . .rn 
Pleuroziwn schreberi 
Cl adonia arbuscula et mitis 
C. chlorophaea col i .  
C .  impexa 
Uicranum undul atum 
C-Vacc inio-Genistetat ia  et Nardo-Callunetea 
Ca! luna vulgans 
Hypnum ericetcrum 
Sal ix arenaria 
Luzula campes tris 
L .  lllll t i flora 
Lycopodium davatum 
Arctostaphylos uva ursi 
Hypochoeris maculata 
Companion taxa 
Cärex arenarla 
Cornicularia aculeata 
Corynephorus canescens 
Hieracium umbel la tun sspp. 
Polytrichum pil i fe rum 
Jasione roontana var. I ittora l i s  
C Jadenia furcata 
Ceratodon purpureus 
,Cladonia alc icomis 
Koc lcria glauca 
C l adenia cornuta et graci Iis 
C. rangiferina 
Cetraria islandica 
Vacc iniLill vitis- idaea 
Qucrcus rob ur j uv. 
Betula ve r rueosa j uv. 
Vicia cracca 
Ca re x panicea 
ParmeJ i a physodes 
Poh J i a n ut ans 
Cephaloziella sp. 
Anvoophi Ja arenaria 
Ciadonia cenomyce indet. 
Brachythecium rutabulum 
Cetraria glauca 
Calamagrostis epigeios 
Cladonia cornutoradiata 
C. uncialis 
C. squamosa 
C. pleurota 
C. floerkeana 
Ga! ium verum 
Polytrichum formusum 
Urepanocladus exannula tus 
Plantage maritima 
Honkenya peploides 

Occas i ona l taxa 

100 

33 

z s 
4Z 
83 
9Z 
z s 
75 

33 

1 7  

z s 
92 
67 
83 
83 
33 
33 
8 

83 

z s 

33 

87 

z s 

1 3  

z s 

z s 

z s 

37 

lO Z 
z o 
80 

80 
z o 
z o 
JO  
z o 
z o 

10 

40 

lO 

6 
l Z 

33 

1003 
33z 
4 Z  
9Z  
83 
z s 

33 

7 
l Z 

67 

1 7  

JOOZ 
4Z  
1 7  
so 

17 

100 JOO 
8 

4Z  1 7  
so 9Z 
1 7  
33 67 
8 67 

67 
8 

l O  OZ 
75 
17 
83 
33 

33 

58 
8 

33 

33 
z s 

58 
z s 
z s 
z s 
4Z  
8 

so 
8 

58 

8 
l Z 

17 

33 

��3 
75 
75 
75 
33 

1004 
1 7  
1 7  

6 7  
2 5  
8 
8 
8 

25 
17 
8 

67 

58 
8 

58 
8 

58 
8 

z s 

8 
17 
33 

Rumex tenulfollus 5 (8) , 1 3 ( + ) ,  1 4 {+) ,  1 7 (8) ; Lophocolea bidentata 7 (8) , 1 3 (9) , 20 {8) j Campa
nula rotundifolia 1 Z {8 ) , 1 3 (9) , 19 (+) ; Scleropoditmt purum 6 (+) , 7 (8) , 16(17) ; Agrostis te
nuis 5 {+) , 1 3 (Z7) , 1 4 (+) ; Thymus serpyllun 1 (8) , 1 3 (9 ) ;  Poa pratens is 5 (8) , 16(8) ; Cladonia 
fimbriata 6 (25) , 19 (10) j Ptilidiun ciliare 8 (8) , 9 ( 17) ; Hylocomium spiendens 14{10 ) ,  18(8) j 
Pet tigera malacea 1 3 (9l , 1 8 (ZS ) ;  Anthyllis vulneraria ssp. maritima 3 (+) , 1 3 (1 8) ; lleschamp
sia flexuosa 7 (+) , 20 (8) ; Aira praecox 5 (10) ; Elynus arenarius 6(17) ; Rhacomitrium cane-
scens 11 (8) ; Pel tigera canina 11 (8) ; Melampyrum pratense 16(25) ; Chamaenerion angustifoliun 
J 7 (8) ; Vaccinium u!iginosum 18(25 ) ;  Parmelia furfuracea 18 ( 17) ; Festuca ovina 19(10l j Cia
donia crispata 19 (10) j Convallaria majalis 21(8 l ;  Viola trieoler ssp. curtisii 2 (+) , 6 {8 ) j 
Betula pubescens j uv .  6 (+) j ll (+l j Knautia arvensis 9 ( +) , 19 ( •) j Festuca polesica 8 (+l , 12 (+l; 
Lathyrus maritiiii.JS 1 2 (+) , 21 (8) ; Juniperus communis 14 ( +) ,  17 {+) ; Populus tremula juv. 
ZO (+) , 2Z (+) j Pinus lllJgo juv .  l (+) ; Cerastium semidecandrum cell .  5 (+) ; Aulacomnitmt andro
gynun 6(+) ; Barbilophozia hatcheri 7 (+ ) ;  Helichrysllll arenarium 7 ( +) ;  Pi""inella saxifraga 
9 (+) ; Agrostis canina 14 (+) ; Picea glauca juv. 17 (+) j M:Jlinia coerulea 19 (+) ; Viola canina 
19 ( +) ; Geranium sanguineum 20 ( +) ; Lathyrus mentanus 20(+}j Peucedantmt oreoselinun 20 ( + ) .  

2-4 Festuca arenaria subass . ,  Tö-1965-7 (Stand 2) , on the seaward dunes , N parts, UC 
73607265. 18- 1966-9 (stand 3 ) ,  on the seaward dunes, N parts, UC 73607273. Tö-11171-ll 
(Stand 4) , on the seaward dunes , N parts, near the river GenevadsAn, UC 73737233. 
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ium vul are sli>ass . ,  Fa-1972-7 (Stand 5 ) ,  the spit of Falsterbo, just hehind 
t e ow seawar unes , side, UB 6 1703940. Sh-1970-10 (Stand 6 ) ,  on the sca�<ard 
dunes, third dune row , SW of the lighthouse, VB 48353765. Sh- 1970-10  (Stand 7) , on 
the seaward dunes, third dune row, SW of the lighthouse, VB 477037SS. Sh-1965-8 
(Stand 8), behind the seaward dunes, SW of the lighthouse, VB 48503775. Sh-1965-R 
(Stand 9) , behind the seaward dunes, SW of the lighthouse, VB 48483-:"80. 
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seaward dunes, near a small depression, S parts, UC 7383704 8 .  Sh- 1967 (Stand 12) , 
behind the seaward dunes, SW of the lighthouse, VB 48503785. Tö-1965-7 (Stand 13) , 
on the seaward dunes , N parts , near the river Genevadsån, UC 73687280 . Tö-1967-7 
(Stand 14) , on the seaward dunes , N parts , near the river Genevadsån, UC 7369727 7 .  
Äh-1965-8 (Stand 15) , behind the low seaward dunes, UC 64033390. Sh-1965-9 (Stand 
16) , a small dry depression, behind the seaward dunes, VB 46803733. Äh-1970-6 
(Stand 1 7) ,  behind the low seaward cimes , UC 63803375 . Ha- 1965-7 (Stand 18 ) ,  behind 
the seaward dunes and the flat wide depression, S of the small river Skintan, UC 
58458738. 

19-22 a5M758/UM�rt;o�7cts��ä· z�:i��=
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ma
��:�;;,t��!· VB small river Tygeån, VB 48303801. Sh-1970-7 (Stand 21) , the inner dunes , between the 

lighthouse and the small river Tygeån, VB 48253835 . Sh-1970-7 (Stand 2Z) , the inner 
dunes , between the l ighthouse and the small river Tygeån, VB 4 7953820. 



Table X .  t:&rostio-Callunetum (1-4) 

Stand No 
N\Jilber of samples 

D-t:&ros tio-eaUunetum 
Hierac1um pilosella 
Agrostis tenuis 
Jasione montana 
Knautia arvensis 
Rumex tenuifolius 
Hieracium \Jilbellatum 
Viola canina 
Cladonia rangifonnis 
seleranthus perennis 
Euphorbia cypa,rissias 
Hypericum perforatum 

C-EuEhorbio-Callunion1 Vaccinio-Geniste-
talia et Nardo-Callunetea 
Calluna vulgaris 
Hypnum ericetcrum 
Luzula campestris 

g�åa=�n a;&: cul a et mi tis 
c. cornuta et gracilis 
Pinus sylvestris j uv. 
Cladonia impexa 
Cladonia furcata 
Agrostis canina ssp. montana 
Polytrichum piliferum 
Carex arenaria 
Gampanula rotundifolia 

Pleurozium schreberi 
Cladonia chlorophaea coll. 
Lophocolea heterophylla 
Cladonia degenerans 
Dicranum scoparium 
Parmelia physodes 
Polytrichum juniperinum 
Brachythecium rutabulum 
Cephaloziella sp . 
C1adonia firnbriata 
c .  squamosa 
Fes tuca ovina 
Galium verum 
Cladonia comutoradiata 
Pohlia nutans 
Pel tigera canina 
carex hirta 
C1adonia elongata 

Occasional taxa 

l 2 3 4 
12 12 12 lO 

so 17 100 602 

92  s o  42 40 
33 17 25 lO 

8 17 25  lO  
17 25  40  
17  8 25 

33 25 lO 
so 33 

17 58 
so 

42 

1004 1005 1005 1005 

58 1002 33 
58 so 

17 33 42 lO 
17 17 25  40  

8 so 20 
33 17 

92 75 33 70 
67 42 20 

25 67 
25 67 

83 

1003 752 922 so 
17  33  25  100 
17 25 42 100 
42 25 42 30 
58 92 90 
42 82 100 

so 42 lO 
25 82 so 

92 33 30 
67 67 25 30 
17 80 
33 17 

67 
67 

60 
25 

42 
33 

Artemisia campestris 2 (8) , 3 (+) , 4 (10) ; Cladonia glauca 1 (25) , 4 (10) ; 
C. pleurota 2 (8) , 3(8) ; Scleropodium purum 2 ( 8) , 3 (17) ; Quercus robur juv. 
1 (17) , 2 (+) ; Thymus serpyllum 2 ( 25) , 3 (+) ;  Festuca rubra 1 (+) , 4 (10) ; 
Deschampsia flexuosa 2 (+) , 4 ( 30) ; Aira praecox 1 (17) ; Anthoxanthum odera
tum 1 ( 17) ; Hypochoeris radicata 1 ( 17) ; Teesdalia nudicaulis 1 (17) ; Pimpinel
la saxifraga 3 ( 17) ; Ceratodon purpureus 4(10) ; Holcus mollis 4 (10) ; Lopho
colea bidentata 4 (10) ; Achillea millefolium 1 (8) ; Luzu1a pilosa l (8) ; 
Veronica chamaedrys 1 (8) ; Cladonia cenomyce indet. 2 (8) ; Anthyllis vulne
raria 2 (8) ; Dicranum undulatum 4 (8) ; Corynephorus canescens l (+) ; Rhaco-
mi trium canescens l ( +) ; Ononis repens 2 ( +) ; Ptilidium ciliare 2 ( +) ; 
Cerastium arvense 3(+) , 

Location of the stands 
1-4 Wostio-Callunetum, Björka-1967-7 (Stand l) , glacifluvial sandy hill,  

near the small river Björkaån, VB 15106838 . Vitaby-196S-9 (Stand 2) , 
glacifluvial sand, between the church and Vitemölla , VB 48557303. 
Vomb-1967-8 (Stand 3) , glacifluvial sand, between the church and the 
river Klingavälsån, VB 08307195. Hemnestorp-1971-10 (Stand 4) , glaci
fluvial sand, near a sand pit, VB 0965649 2 .  
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Table XI I .  Cladonio - Finetum srlvestris (1-3) 

Stand No 2 3 
Nl.Ullber of samples 12 12 

C-Cladonio - Pinetum Sllvestris et 
Cladonio-Pinion 

1002 1002 C1adonia arbuscu1a et mi tis so 
c .  impexa 1003 1004 2S 
c .  comuta et gracilis 

1�62 58 42 
c .  rangiferina (D-subass . )  17 
D-Co!:J:!!eohorus canescens subass .  
CorynephOrus canescens so 75 
Comicularia aculeata so so 
Carex arenaria 13 17 75  
Cladonia furcata 8 58 
Polytrichum pi1iferum 17 
D-Galium veri.Dn variant illJ Galium verum 
Amnxlphila arenaria 2 

C-Vaccinio-Piceetalia et Vaccinio-Piceetea 
1004 422 583 Pinus sylvestris 

Dicranum undulatum 62 83 673 
Pinus sylvestris j uv, 25  100 
Co!l!!lanion taxa 

1003 Pleurozium schreberi 25 so 
Dicranum scoparium 100 58 502 

Cladonia chlorophaea coll .  87  67  s o  
Deschampsia flexuosa 62 100 
Pohlia nutans 42  17 
C1adonia. firnbriata 33 
Hieracium lUllbellatum sspp. 17 
Hypnum cupressifonne coll .  2 5  

Occasiona1 taxa 
Cladonia degenerans 2 (17) ; C. uncialis 2 ( 17) ; C. floerkeana 3 (17) ; Pannelia 
physodes 3(17) ; Cephaloziella sp . 3(17) ; Calluna vulgaris 1 (13) ; Betula 
pubescens juv. 1 ( 13) ; Brachythecium rutabul\JIII 1 (13) ; Ceratodon purpureus 
2 (8) ; Empetrum nigrum 2 (8) ; PolypodiUIII vulgare 2 (8) ; PolytrichUIII juni
perinUIII 2 (8) ; Cladonia cornutoradiata 3(8) ; C ,  squamosa 3 (8) ; Parmelia 
furfuracea 3(8) ; Usnea hirta 3 (8) ; Juniperus co!TIIR.II1is 2 (+) ; Luz.!Jla cam
pestris 2 (+1; Pinus mugo 2 (+1; Rumex tenuifolius 2 (+).; Betula verrucosa juv. 
3(+) ; Festuca polesica 3 (+) ; Populus tremula juv. 3 (+) ; Salix caprea juv. 
3 (+) ; Viola canina var. dunensis 3 (+) , 

Location of the stands 
l IJ't1cal (Cladoma rangiferina) subass . ,  Sh-1971-8, rarely in the dunes 

o ten adj acent to Vacclnio-Pinetum, VB 46203780 , 
2-3 Coffihorus canescens subass . ,  Tö-1970-8 (Stand 2 ) ,  the inner dune 

n ges , ca. 3 km from the seashore, UC 76356970. 

Galium verum variant, Fb-1965-9 , just behind the seaward dunes before 
the flat sandy plain, UC 51158747. 
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Table XI , Malinio - Myricetum gale ( 1-7) 

Stand No 
Number of samples 

l 
12 

2 
1 2  

4 
12  

s 
12 

6 12 7 
12  

C-1-k>linio - Myricetum gale 
Mynca gaie 
D-Salix arenaria subass . 
Salix arenaria 
D-variants 
Vaccinium uliginosum 
Potentilla erecta 
Fes tuca arenaria 
Erica tetralix 
Cephaloziella sp . 
Pel tigera malacea 
Empetrum nigrum 
Gynmocolea inflata 
Calluna vulgaris 
Luzula multiflora 
Sphagnum recurvum 
Oxycoccus palustris 
Viola palustris 
Agrostis· canina 
Potentilla palustris 
Lysimachia vulgaris 
Lythrum salicaria 
Carex acuta 
D-dominant Malinia coerulea soc . 
�k>linia coerulea 
Campanian taxa 
Carex nigra 
Drepanocladus exannulatus 
Calliergon cordifolium 
Carex: canescens 
Juncus filifonnis 
Galium uliginosum 
Carex panicea 
Juncus conglomeratus 
Scutellaria galericulata 
Lycopus europaeus 
Iris pseudacorus 
Sieglingia decumbens 
Aulacomnium palustre 
Dicranum scoparium 
Pohlia nutans 
Lophocolea heterophylla 
Carex arenaria 
Cladonia chlorophaea cell .  
Hypnum cupressifonne cel l .  
Calamagrostis epigeios 
Brachythecium rutabulum 
Salix einerea 
Cladonia cenomyce indet . 
Deschampsia flex:uosa 

67 2 1002 1002 

100 2 1003 1003 

so 58 

13 

58 
58 

92 

42 

33 
33 

58 

8 
25 

42  

2 5  

Occasional taxa 3 Potentilla anserina 1 ( 17) , 4 (8 ) ; Pannelia physodes 2 (1 7 ) , 4 (+) ; Polytrichum formosum 1 (8) , 
2 (8) ; Cladonia impexa 2 (8 ) , 7 (8) ; Campylium polygarnum 5(8) , 6 (+) ; Betula pubescens juv, 1 (8) , 
4 (+) ; Naumburgia thyrsif1ora 4 (+) , 5 (+) ; Achillea millefolium 1 ( 17 ) ; Ga1ium verum 1 (1 7 ) ; 
Cladonia arbuscula et mi tis 7 (17) ; Veronica scutellata S (17) ; Achillea ptannica 5 (17) ; Fili
pendula ulmaria 1 (8) ; Viola canina 1 (8) ; Cladonia cf. streps ilis 2 (8) ; Cladonia cf. degenerans 
2 ( 17) ; Polytrichum piliferum 2 (8) ; ·cladonia floerkeana 2 (8) ; Polytrichum conm.me 7 (8) ; Poly
gonum amphibium 5 (8) ; Lycopodium innundatum 5 (8) ; Juncus effusus 6 (82) ;  Phragmites co�M.�nis 
6 (+) ; Q.Jercus robur juv. 7 (8 } .  
Lo c a  tion o f  the s tands 
1-6 Salix arenaria subass . ,  Ha-1970-7 (Stand l = Vaccinium uliginosum variant) , the flat wide 

depression, just behind the seaward dunes , penodically inundäted, liC 58318695 . 
Erica tetralix variant, Ha-1965-7 , the flat wide depression, inland from the seaward 
dunes ,  penod�caily ffiimdated, UC 5833869 7 .  
Oxycoccus palus tris variant, Ha-1971-8,  the flat wide depression, inland from the seaward 
dunes ,  periodically inundated, UC 58338693. 
Agrostis canina variant, Ha-1965-7, the flat wide depression, inland from the seaward 
dunes , near a dltch, periodically inundated, UG 583486 9 7 .  

S - 6  Carex acuta variant, Tö-1967-7 (Stand 5) , the small depression, behind the seaward 
dunes connected w�th the flat wide depression, periodically inundated, UC 73857050 . 
Tö-1965-7 (Stand 6) , a earner of the flat wide depression, periodically inundated, 
uc 73887080 . 
�linia coerulea sociation, Sh-1970-7 , small low parts of the inner dunes� often 
surroUrided Wltfi dwarf shiUbs , VB 48303832.  
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Table XII I .  Vaccinio - Pinetum sylvestris (1-4) ; Deschampsia flexuosa - Pinus sylvestris 
contnuni ty (S-7) 

Stand No 
Number of samples 

Local C-Vaccinio - Pinetum sylvestris 
Hylocomium spiendens 
D-Empetrum nigrum subass . 
Empetrum mgrum 
D-Quercus petraea subass . 
Quercus petraea 
Q. petraea j uv. 
Picea abies 
D-Calluna vulgaris variant 
Galluna vulgaris 
Pannelia physodes 
Cladonia arbuscula et mitis (C-high order) 
Local D-Deschampsia flexuosa - Pinus 
syl ves tris contnuni tY 
Deschampsia flexuosa 
D-variants 
Lophocolea bidentata 
Melampyrum pratense 
Polypodium vulgare 
Luzu1a campestris 

l 
12 

�i�:�:i:���!�� 1004 

C-Vaccinio-Piceetalia et Vaccinio-Piceetea 
Pinus sylvestris 1003 
Vaccinium vitis-idaea 1004 
Trientalis europaea 
C1adonia impexa 
�����u!Y��������a����nsis �2 
Vaccinium myrtillus 
Cladonia rangiferina 

��:J:���� t:&reberi 1002 
Carex arenaria 83 
Hypnum cupressiforme coll . 
Brachythecium rutabu1um 
Dicranum scoparium 
Scleropodium purum 
Lophocolea heterophylla 
Cladonia cenomyce indet . 
Quercus robur j uv, 
Plagiothecium sp . 

Occasional taxa 

2 
12 

17 
25 

3 
12 

17 

1004 
100 

42 
67 

25 
33 

4 
lO 

lO 

lO 

1004 
20 
60 
50 
40 
40 
30 

30 

s 
12 

100 

1 17 

6 
12 

1002 
8 
8 

25 
50 

17 

25 

874 
62 
50 

50 

50 

Betula pubescens juv. 1 (8) , 2 (+) , 3 (+) , 4 (20) ; Sorbus aucuparia juv. 3 (+) , 7 (13) ; Betula ver
rucosa juv, 2 (8) , 3 (+ ) ; Vaccinium uliginosum 1 (+) , 4 (10) ; Erica tetralix 3 (17) ; Luzu1a pilosa 
7 (25) ; Betula pubescens 4 (10) ; Cephaloziella sp . 3 (8) ; Hieracium sp . 6 (8) ; Ptilidium ciliare 
3 (8) ; Salix arenaria l (+) ; 2 (+) , 3 (+) ; Festuca arenaria 2 (+) ; Luzula multiflora 2 (+ ) ; Myrica 
gale 3(+) ; Populus trenUJla juv. 3 (+) ; Juniperus cOITI11llnis 4 (+) ; Dryopteris spinulosa 7 (+) , 
Location of the stands 
1-3 Empetrum mgrum subass . ,  Tö-1970-8 (Stand 1) , near the inner dune ridges , ca. 3 km from 

tne seashore, UC 76106965. 
2-3 Galluna vulgaris variant, Äh-1965-8 (Stand 2) , inland from the seaward dunes , UC 64103355 . 

Tci-1967-10 (Stand 3), near the rootorway on the coastal side, UC 7423707 5 .  

W4���5-:'t
raea subass . ,  Ha-1971-8 ,  just below the highest point of Lynga dune , uc 

S-6 Lophocolea bidentata variant, Sh-1967-11 (Stand S) , the inner dunes , VB 48083813. 
Sh-1970-7 (Stäiid 6) , 1nner dunes , VB 48063813. 
Po1xpodium VUlgare variant, Fb-1970-7 ,  slope of the row of high dunes, inland from the 
sandy plam, V!! 50908775 . · 
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Tab le X I V. 

Stand No 
Number of samp1es 

C-dominant Agrostis tenuis-Populus 

���:�� ��:���tZta l l  s h ruh ) 1005 
D-Agros t i s  tenuis-Popu l us tremu l a  communi ty 
Lophocolca hidentnta l 00 
Agros t i s  tenuis 87 
Rubus idaeus 3 7 
Loca1 C-Oxa1is acetosella-<}lercus 
pe t raca commumty 
Quercus petraea 
Serbus aucuparia 
<}lercus petraea j uv, 

D-CorynephoJUs canescens subas s .  
Coryncphorus cancscens 
C ladonia chlorophae:I col l .  
Cornicu1aria acu1eata 
Polytrichum pi l i ferum 

D-variants 
Luzula campes tr i s  
Anthoxanthum ederatum 
Vaccinium myrtillus 
Peucedam.un o reosc i j num 
Vi c ia c as sub i ca 

Companion ta.xa 

25 

1 3  

z s 
37 
1 3  

t �bs 

Carex arenana 25 
Campanul a rotundi fo l ia l3  
lleschamps i a flcxuosa 873 
llrachythccium !U tabul um  87 
Poa p ra ten� j s  
P teuro z i um  schrcberi 25 
Hypnum cupressiforme col l . 
Lys jmad1 i a  vulga r i s  6 2  
Sc l c ropodium purum 
D.i c r<lllUJll scoparium 
Ruhus f JU t j cosus 
Fcstuca rubra 
a) Anemone nemorosa only in the spring . 
Occas i ona l taxa 

Po l ygonatum odo ratum 3 ( 8 ) , 4 (8) , 8 ( 1 7) , 9 ( 1 7) ;  
Mnium n ffi nc 1 (2 5 .1 , 3 (8) , 7 ( 1 0 ) . 8 ( 1 7) ; Ca l l unn 
vu1 gari s 3 ( 8 ) ,  5 (8) . 8 ( 1 7) ; Scorzonera humi l i s  

2 
1 2  

1005 
1004 

17 

l ORs x ) 
so 
4 2  
4 2 

8 2 

8."1 
l 7 

1 7  

33 

4 ( 8 ) , 6 (8 ) , 8 ( 1 7 ) ; P l a tanthera b i fo l i a 4 (8 ) . 5 ( +) , 
7 (20 ); Oryopteri s spinulosa l ( 1 3 ) . 2 (+J ; Pimpine l -
la saxi fraga 3 (8) , 5 ( 1 7 ) ; Empctrum n i g rum 3 (8) . 
5 ( 8 ) ;  Scute l l a r i a  ga lericul ata 1 (3 7 ) ; C ! adon i a  
cornu ta e t  gra c i l i s  1 0 (34 ) ;  C .  p l eu ro ta 1 0 ( 34 ) ; 
Brachythcd um a !b kan� l (25) ; Glcchoma hcderacea 
2 (25) ; �nium undu l a tum 2 (2 5 ) ; Ca l 1 ie rgone l l a  cusp i 
data 3 (2 5 ) ; Gcum urbamm 2 ( 1 7) ; Cil l i um  vcrum 3 ( 1 7) ; 
Agros t i s  c anina 4 ( 1 7) ;  Vic i a  cracca 4 ( 1 7 ) ;  Ach i l -
lea millefolium S (17 ) ; l lelictotrichon puhescens 
8 ( 1 7) ; Rhodoh ryum roscum 8 ( 1 7) ; Be tul a pubcs·cens 
j uv .  1 ( 1 3) ;  Epipac t i s  hc l lebo rine 3 (8 ) ; Sa 1 i x are
na r i a  3 (8) ; Lophoco lea hete rophyl la 5 (8) ; Vcronica 
chamaedrys 5 (8) ; Hy l ocomium spiendens 6 (8) ; Rhytidia· 
de l phus squarrosus 6 (8 ) ; Lycopus europaeus l ( + ) ; 
�ium cuspidatum l ( +) ; P!agiothec i um  sp . l ( + ) ;  
Po l ypod i um vulgarc l ( +) ; Rosa canina l ( +) ; Stc l l a
ria media l ( + ) ;  Veron i ca o ffic i na l i s l (+) ;  Anth ri s
cus syl ves t r i s  2 ( +) ; Ma l i n i a  coeJU1ea Z l + ) ; Al nus 
g l uti nosa j uv .  3 ( +) ; Au l acomnium androgynum 4 (+J ; 
Campanula pers i c i fo l ia 5 (+) ; Oac ty l i s glomerata 
7 (  + ) . 
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58 

33 

4 
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4 2  

4 2  
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8 
25 

61 

so 
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1 2  
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50 

2S 
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IOOS 
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8 
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1 2  

33 

92 
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� s  
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JO 
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so 
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so 
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l ll l l  
] ( J() 
:;� 
-'� 

50 
l �  

4 - 5  Luzu l a  campe s t r i s  va ri ;m t ,  Sh- 1 9 7 0 - 7  lStand 
4 ) . the 1 nnc r dunes ,  h c ti'ICcn the l i gh thouse 
and the sma l l r i ve r  Tygc<in , VB 4 760�79:>. 
Sh- 1 96 7- 3 lStand 5 ) , the inne r duncs , hetween 
the l j gh thousc and the s ma l l r j ve r Ty ge; in,  
VB 484 0380 l .  

P teridium ag u i l inum variant, Sh- 1 9 7 1 - ll ,  the 
Inner duncs , be twecn the. llghthousc ar: d t he 
smal l river Tygeiin , VB 4670381 5 .  
Pcuccdanum oreos e l i m.uu va r i an t ,  th<' i nnl' t ·  
dunes , between the smal l n ve c Ty gc:in and the 
Kåsebergaiisen eskcr , VB 4560.'181 5 .  
Cory1us avel l a na subass . , Sh- 1970 - 7 ,  the i nne r  
duncs ,  between the s ma I l river Tygei.in and the 
Kåseberga;.isen eske r , VB 4 5 5 53i90 . 

1 0  Corynephorus canescens stbass . ,  Sh- 1970- 7 ,  
the 1nner duncs , betwcen the l i gh thousc and 
the sma l l river Tygeån , VB 4 7653 8 1 0 .  



Table 'JY. Agrostio - _$)uercetum roberis (1-3) 

Stand No 
Number of samples 

D-Agrostio - Quercetum roberis 
Agrost1s tenuis 
Veronica chamaedrys 
Galium verum 
Achillea millefolium 
Anthriscus sylvestris 
Dactylis glomerata 
Hypericum perforatum 
Viola riviniana 
Galeopsis tetrahit 
D-variants 
Geranium sanguineum 
Linaria vulgaris 
Corylus avellana 
Festuca rubra 
Anthoxanthum ederatum 
Luzula camestris 
Poa pratensis 
Rharnnus frangula 
Betula verrucosa 
C-Agros tio-Quercion, 1-lelampyro-�rcetalia �e���hrob��o - Quercetea roben - petraeae 

�lelampyrum pratense 
Lonicera periclymenum 
Quercus robur j uv. 
Solidago virgaurea 
Hieracium umbella tum 
Populus trenula j uv. 
Serbus aucuparia 
Companion taxa 
Carex arenarla 
Campanula rotundifolia 
Agrostis canina ssp. montana 
Deschampsia flexuosa 
Calamagrostis epigeios 
AllilDll oleraceum 
Hieracium pilosella 
Knautia arvensis 
Sedum telephium 
Brachythecium rutabulum 
Fes tuca ovina 
Dicranum scoparium 
Pleurozium schreberi 
Pohlia nutans 

Occasional taxa 

2 
12 

842 1003 
S4 s 
so s 

100 
34 
34 

17 

2S 
17 

17 

17 so 

100 

1 7  
1 7  
17 
1 7  

3 3  
17 

17 

17 
17 

3 
lO 

70  

lO  

so 

20 
20  
20 

Campanula persicifolia 2 (8) ; Cerastium arvense 2 (S) ; Luzula pilosa 2 (S) ; 
Pimpinella saxifraga 2 (S) ; Rumex tenuifolius 2 (S) ; Taraxacum sp. 2 (8 ) ; 
Arrhena therum elatius l ( + ) ; Agropyron repens l ( +) ; Phleum phleoic.les l ( +) ; 
Jasione montana 2 (+ ) ; Hypnum cupressifonne cel l .  3 ( + ) ; Betula pubescens 
juv. 2 (+ ) ; Juniperus corrmunis 3 (+ ) ; Pinus sylvestris j uv .  3 (+) ; Rubus 
fruticosus 3 ( +) . 
Location of the stands 
l Geranium sanguineum variant, Sh- 1970-7 , the inner dunes adjacent to the 

Kåsebergaasen esker , VB 45603S3 0 .  �s����7����a variant , Revingehed- 1967-S, slope of glacifluvial sand, 

Poa pratensis variant, Hemnestorp-1971-S, glacifluvial sand, near 
arab1e land, VB 10106440 . 
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Table 'JYI . Irido - Alnetwn �:lutinosae �1-4) i 
Filipendula - Alnetwn glutinosae (S) 

Stand No l 2 3 s 
Number of samples 12 lO lO lO 

C- I rido - Alnetum glutinosae 
et I rido - Alnion glutinosae 

87 2 Solanwn dulcamara so. 
Carex elongata lO O" 
D-I rido-Alnetwn glutinosae 

753 903 Iris pseudacorus 100 75 
Peucedamun palus tre 42 40  80 so lO 
Lycopus europaeus s 60 40 7S  lO 
D-Potentilla palus tris subass .  WJ Sphagnum recurvwn 
Potentilla palustris 3 1 3  
o-:-1nium punctatum subass . 
�lniwn punctatum 20 90 13 
Cardamine amara 40 so 
Ca l tha palus tris 30 40 so lO 
�!yosotis caespi tosa lO 37 
Pellia epiphylla 2S 
C-Irido - Alnetalia glutinosae et 
Canci - Alnetea glutmosae 

924 1005 1005 1005 1004 Alnus g1utlnosa 
Calamagrostis canescens S33 
Sphagnum squarrosum 673 
stellaria longifolia lO 
D-Fili�ndulo-Alnetl.Un glutinosae 

70 2 Lythrum salicana lO 
Scutellaria galericulata lO 13 702 
Rubus caesius 603 
Viburnum cpulus 30 
Humulus lupulus 
C-Geranio-Fraxinetea et Ca!J2ino-Fagetea 
Anerrone nemorosa 

133 4�4 Athyrium filix-femina 40 
Ranunculus -auricomus 20 10 
Paris quatlrifolia 10 
Co!!!J2anion taxa 

1002 702 Lysimachia vulgaris so 2S 
1��4 Filipendula ulmaria 30 40 2S 

Deschampsia caespi tosa lO 60 so 40 
Valeriana sambucifolia 37 so 
Galium uliginosum 40 lO 13 
Angelica sylvestris 2S 
Galium palustre 

1��3 402 90 25 so 
Carex acuta 102 1 3  
Naumburgia thyrsif1ora ��2 30 1 3  
Alisma plantago-aquatica so 
Calliergon cordifolium 58 70 25 
Viola palustris 60 37 60 
Carex canescens 40 
Calliergonella cuspidata 333 603 1002 752 

422 Betula pubescens ��2 302 374 
�lnium homum 30s 60 372 
Chiloscyphus pallescens 2S  20  100 87 
Brachythecium rutabulum 17 lO 20 2 5  l O  
B .  reflexum 70 so so 
Lophocolea bidentata 33 40 10 
Plagiothecium sp . 1 7  3 0  80 so 
a) In Filipendulo-Alnetum Alnus glutinosa and Fil ipendula ulmaria are 

dominant companion taxa . 
b) Anemone nemorosa may be dominant in the spring. 

Occasiona1 taxa 

a) 

b) 

a) 

Juncus conglomeratus 1 ( 8) , 2 ( 10) , 3(10) ; Equisetum palustre 2 ( 20) , 4 ( 25) ; 
:-lentha arvensis 3 (30) , 5(10) ; Lophocolea cuspidata 2 ( 20) , 4 ( 1 3 ) ; stellaria 
media 3 ( 20) , 4 (13) ; Rharnnus frangula 2 ( 10) , 3 (30) ; Campylium polygamum 
2 (10) , 4 ( 13) ; Rubus itlaeus 2 ( 10) , 4 ( 13) ; Juncus effusus 2 ( 10) , 4 ( 1 3) ; 
Hypnum cupressiforme cel l .  2 (+ ) , 4 ( 13) ; Veronica scutellata 3 (30) ; 1-laian
themum bifolium 5 (30) ; Betula pubescens j uv. 2 (20) ; Dryopteris spinulosa 
Z (20) ; Salix einerea 1 (17) ; Agrostis stolonifera 4 ( 13) ; Glyceria fluitans 
4 (13) ; Polygonum lapathifolium 4 (13) ; Trientalis europaea 2 (lO) ; Hhytidia
delphus triquetrus 2 (10) ; Holcus lanatus 2 (10) ; Ranunculus repens 3 ( 10 ) ; 
Phalaris arundinacea S (lO) ; lthytic.lia<.lelphus squarrosus 5 (lO) ; Serbus aucu
paria juv. 5 ( 10) ; Cirsil.un palustre 2 (+) ; 4 (+) ; Carex lasiocarpa l (+ ) ; 
Phragmi tes coiTIIUlnis l L+) ; Care x ni gr a 2 (+ l ; Drepanocladus uncina tus S ( +) . 
Location of the stands 
l Potenti lla palus tris subass . ,  Äh- 1971-7 , inland from the seaward dunes , 

near a pond, adjacent to Alno-Salicetum cinereae , UC 64703447.  
2-4 Mnium punctatum subass . ,  Tö- 1968-8 (Stand 2) , inland from the seaward 

dunes , adjacent to Alno-Salicetum cinereae , UC 7365705 1 .  Äh- 1971-8 
(Stand 3) , inland from the seaward dunes , near a pond, adjacent to 
Alno-Salicetum Cinereae, UC 64703450 . Tö- 1971-9 (Stand 4) , inland from 
the seaward dunes , adjacent to Caricetum acutae and Alno-Salicetum 
cinereae, UC 736S7046 . 

�!i;I����o�!n��:t�iu!i��s�f' ��-������y �e�� ���6�fz�� river Gene-
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Table XVI I .  >!yrico - Betuletum pebescentis ( 1 - 2 ) ; 
Polvtricho - Betuletum pubescentis (3-S) 

Stand No 2 
Number of samples 12 

D-�!lrico - Betuletum pubescentis 
1005 1003 Myrica gale 

Dicranum undulatum 504 1002 
Pleurozium schreberi so 923 

D-variants GQj Betula verrucosa � Hylocomium spiendens 
Vaccinium vi t is-ida e a � 

D-Pol)l:tricho - Betuletum pubescentis 
Polytrichum corrmune 
Sph.:gnum squarrosum s. fimbriatum 
D-variants 
Carex nigra so 58 
Eriophorum angus tifolium 
Sphagnum recurvum 
Ca r ex ros t ra ta 
c-�lolinio - Betuletalia pubescentis 
et ;,lolinio - Betuletea pubescentis 
Betula pubescens so2 1004 
B. pubescens j uv. 
Campanian ·taxa 
Aulacomnium palus tre 1 3  17 
Erica tetralix 37 
Carex arenaria so 100 
Q.Jercus robur j uv . 
Calamagros t is epigeios 
Scleropodium purum 2 S  
Brachythecium rutabulllin 2S 33 
Pohlia nutans 
Di<;ranum scoparium 37 
Salix arenaria 
Parmelia physodes 33 
Drepanoc ladus flui t ans 
Salix auri ta 
Juncus conglomeratus 

Occasional taxa 

3 
1 2  

100 5 
17 

8 

loo5 
8 

1 7  
8 

33 
42 

4 s 
1 2  l O  

604 

��4 
� 30 

· [[]  • 70� 

754 40 2 
83 90 

60 
lO 

2S lO 
lO 

so 
70 

30 
20 
20 

Pinus syl ves tris j uv . 2 ( 8) ; Populus trei!Ula j uv. 3 (8) ; T r ientalis europaea 
3 ( 8 ) ; Aulacomnium anJrogynum 4 (8) ; Dryopteris spinulosa 4 ( 8) ; Agrostis 
canina S (lO) ; Rhamnus frangula S ( lO) ; Empetrum nigrum 2 (+) ; S(+) ; Cladonia 
arbuscula et mitis 2 (+ ) ; Calluna vulgaris 2 (+) ; Ptilium cris ta-castrensis 
2 (+) ; Alnus glutinosa j uv .  3 (+ ) ;  Dryopteris austriaca 4 (+) ; Calliergon 
stramineum 5 (+) ; Potentil la erecta S (+ ) ; ;.tolinia coerulea S (+ ) ;  Drepano
cladus uncina tus S ( + ) . 

Lee a t i on of the s tands 
l Betula verrucosa variant, Ah- 1970-6, inland frOlll the seawarJ Junes , 

adjacent to Salici-Empetretum, UC 644S343S.  
Vaccinium vitis-idaea variant, Tö-1967- 1 0 ,  small depression, behinJ 
the seeond dune ridge, between the sea shore and the moton�ay , UC 74187065. 

3-S Pol)l:tricho - Betuletum pubescentis, Sh-1970-7 (Stand 3) , the elongated 
depression, inland from the seaward dunes , VB 487S379 S .  
Care x nig ra variant, Sh-196 7-8,  the elonga t eJ depression, inland from 
the sea1;ard dunes, VB 4804376S . 
Erioohorum angustifolium variant, Sh-1967-8, small wet depression, in
landfrom the sea�;ard dunes ,  VB 48453890. 
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Table XVI I I .  Carex rostrata - JW1cus effusus comnW1i ty ( 1-3) ; 

Carex nigra - Calamagrostis epigeios c0lTU11W1it)': (4 )  

Stand No 
Number of sarnples 

Local C-cornbination Carex rostrata -
JW1CUS ettusus communi t)': 
Carex rostrata 
JW1cus effusus 

D-Carex nigra variant 
Carex nigra 
Betula pubescens j uv. 
Pohlia nutans 

Local C-dominant Carex nigra - Calamagrostis 
epigeios commW1i ty 
Calamagrostis epigeios 

Companion taxa 
Quercus robur j uv . 
Melampyrum pratense 
Betula verrucosa j uv. 
Populus tremula j uv . 

Alnus glutinosa j uv . 
Juncus conglomeratus 
Anthoxanthum ederatum 
Deschampsia flexuosa 
Salix arenaria 

Occasional taxa 

l 2 3 
1 2  12 12 

1005 1 75 1 7  
33 75 2 1005 

333 

334 

1 7  

4 
1 2  

2 5  

1005 

33 
2 5  

17 

8 

Agrostis canina l ( 8 ) ; Sphagnum squarrosum l ( 8 ) ; Dryopteris spinulas a 2 ( 8 ) ; 
Drepanocladus flui tans 3 ( 8 ) ; Polytrichum commune 3 ( 8 ) ; Sphagnum recurvum 
3 ( 8) ; Carex arenaria 4 ( 8 ) ; Dryopteris austriaca 2 (+ ) ; Solanum dulcamara 
3 (+ ) . 

Location of the s tands 
l Carex rostrata sociation, Sh-1970- 7 ,  sma l l  �;et depression , inland from 

the seaward dunes , VB 4773376 1 .  

2 - 3  Carex nigra variant, Sh-1967-8 (Stand 2 ) , a wet part of the elongated 
depression, inland from the seaward dunes , VB 4 799376 1 .  Sh- 1970-7 
(Stand 3) . small 1;et depression, inland from the sea1;ard dW1es , VB 
477 13761. 

Carex nigra - Calamagrostis epigeios community, Sh-1970- 7 ,  small de
pression inland from the seaHard dunes , VB 47923765 . 



Table XIX. Caricetum canescentis - nigrae (1-3) 

Stahd No 
Number of samples 

C-Caricetum canescentis - nigrae 
Carex canescens 
C. echinata 
D-Sphagnum recurvum subass .  
Sphagnum recurvum 
Drepanocladus flui tans 
Po1ytrichum corrmune 
Calliergon s tramineum 
Calypogeia sphagnico1a 
D-Ca1amagrostis canescens variant 
Ca1amagrostis canescens 
Naumburgia thyrsif1ora 
I ris pseudacorus 
C-Caricion canescentis - nigrae 
Carex nigra 

· Juncus fi1iformis 
C-Caricetalia nigrae et Parvocaricetea 
Eriophorum angustifolium 
Potentilla palustris 
Calliergon cordifolium 
Drepanoc1adus exannulatus 
Richardia pinguis 
Companion taxa 
Juncus cong1omeratus 
Lysimachia vu1garis 
Galium uliginosum 
Lythrum sa1icaria 
Juncus effusus 
Betula pubescens j uv. 
Salix auri ta 
�lyrica ga1e 
Carex acuta 
Salix arenaria 
Au1aconmium pa1ustre . 

Occasiona1 taxa 

l 
12 

67 

25 

17 

12 

25 

83 

50 

58 

33 

17 
1 7  

3 
11 

36 

18 
36 
36 
36 

27 
18 

Pohlia nutans 1(8) , 3 (9) ; Salix einerea 3(9) ; Erica tetralix 3 (9) ; Peuce
danum palustre 3(9) ; Carex rostrata 3 (9 ) ; Sphagm.un squarrosum 3 (9) ; Alru.ts 
glutinosa juv. 1 (8) ; Orosera rotundifolia 2 (8) ; Quercus robur juv. l (+) ; 
Hydrocotyle vulgaris l ( +) ; t·1archantia polymorpha l ( +) . 

Loca tio n of the s tands 
l Carex canescens sociation, Sh- 1970- 7 ,  the elongated depression, inlarid 

from the seaward dunes , VB 48053768. 
2-3 Sphagnum recurvum subass . ,  Sh-1970-7 (Stand 2) , small wet depression, 

inland from the sea,;ard dunes , VB 482937 78.  
Calamagrostis canescens variant, Tö-1965-6 , the flat '"ide depression 
near a di tch, periodically inundated, UC 73957030 . 
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Table XX. Caricetum acutae (1-4) ; Sparganium mini= cOITilUllli ty (S) 

Stand No 
Number of samp1es 

C-Caricetum acutae 
Carex acuta 
D-Polygonum amphibium subass.  
Polygonum ampllibium 
D-Campylium polygam.un subass . 
Campylium polygam.un 
Galiwn uliginosum 
Calliergon cordifolium 
c-�1agnocaricion et !·1agnocaricetalia 
Galium pa1ustre 
Scutellaria ga1ericu1ata 
Naumburgia thyrs iflora 
Carex acutiformis 
C-Phragmi tetea 
Iris pseudacorus 
Phragmi tes co1111U.1Tlis 
Peucedanum pa1ustre 
Lycopus europaeus 
Alisma p1antago-aquatica 
Local C-Sparganium mini= corrmuni ty 
Sparganium minimum 
Companion taxa 
Lythrum salicaria 
Lysimachia vu1garis 
Cirsium palustre 
Potenti lla palustris 
Carex nigra Ag ros tis canina 
Drepanocladus exannulatus 
Epilobium palustre 
Carex canescens 
Salix cir:erea 
Carex rostrata 
Veronica scutellata 

Occasional taxa 

l 
1 2  

2S 

2S 
67 

2S 

17  

2 
12 

17  

42 

92 
25 

3 
1 1  

4 
lO  

9 12 1003 

so 
30 

2 7 - 602 
100.) 

10Ö3 
20 

��2 802 
1004 

9 

10�3 �� 2 
9 lO 

30 
20 

20 

18 

s 12  

42 

17 

1005 

Viola canina 3 (9) ; Pellia epiphylla 4 (10) ; Sphagnum recurvum 4 (10) ; Ju:.1cus 
conglomeratus 3(+) , 4 (+) ; Phalaris arundinacea 3 (+) , 4 (+) ; Equisetum palustre 
2 (+) ; Myrica gale 2 (+ ) ; Salix arenaria 3 (+) ; Juncus fil iformis 3 (+ ) ; Agrostis 
stolonifera 3 (+) ; Rumex crispus 3 (+) ; Betula pubescens juv. 4 (+) , 
Location of the stands 
1-2 Polygonum rwhibium subass . ,  Äh-1970-7 (Stand l ) ,  the elongated depres

sion fille with water' between the seashore and the pond , uc 64583445. 
Tö- 1967-7 (Stand 2) , the flat ,;ide depression, inland from the seaward 
dunes , UC 73907045 .  

3 - 4  Campylium ��*�am.un subass . ,  Tö-1965-6 (Stand 3) , the flat wide· depres
sion, just e md the outer dunes, UC 7388702 5 .  Tö-1971-10 (Stand 4) , 
the flat wide depression, inland from the seaward dunes, near the di tch, 
uc 7395704 2 .  
svarganium miniiiU.IITI c01111U.1Tlitv, Äh-1970- 7 ,  the elongäted depression filled 
w1th water, between the seäShore and the pond, UC 64S83443. 
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Table XXI . Ecological notes of the sites (loss ·on ign. and pH are expressed as mean values) 

Plant colTIIllni ty; locality; so il profile 

Naked beach Hii-1967, 1971 ; beach syrosem, brown sand 

Tö 1966 , 1 96 7 ;  beach syrosem, brown sand, severa1 htunus 
lenses , we t sand > 50 cm 

Fa- 1 9 7 2 ;  beach syrosem, white sand 
Sh- 1966 , 196 7 ;  beach syrosem, white sand, wet sand > 30 cm 
Vm-- 197 2 ;  beach syrosem, white sand 

R>-19 7 2 ;  beach syrosem, white sand 

Average naked beach 

Cakiletum mari timae 
Tö-1966; beach syrosem mixed with seaweed, brown sand 
Sh-1966 , 1967 ; beach syrosem mixed with seaweed, white 

sand, few htunUS !enses , buried plant residues , 11et sand 
> 50 cm 

Average Cakiletum maritimae 

���g(i�:tf96�jPg�!��\yrosem with some seaweed, brown sand, 
several humus lenses, many rhizome parts, shel l s  in the 
sub so il 

Äh - 19 7 2 ;  beach syrosem, brown sand , she i l s  throughout 

Average Honkenyetum peploidis 

Honken�o-Agroprretum acuti 
Fa- 1 97 ; syrosem nuxed w1th seaweed, white sand, seaweed 

deposits at ca. 40 Clil 

ru:n6�g�gej:e 7r�:!m��:�� sand 
Tö-1966 , 1967 ; dune syrosem, brown sand, several hUlllus l enses 

and root layers , rhizomes deeper than 100 cm 
Sh-1966 , 1967 ; dune syros,em, white sand, few htunUS lenses , 

several root 1ayers , rhizomes deeper than 1 00 cm , many 
buried shoots in the surface soi l  

Average typical subass ,  

Hieracium lirbellatum sspp. subass .  
To- 1966 , 1967; dune syrosem, brown sand, several humus lenses 

few root layers , many rhizomes throughout 
Sh-1966 , 196 7 ;  dune syrosem, 1�hite sand , few humus !enses, 

several root layers, large rhizomes < 50 cm, small > 100 cm, 
a thin moss-layer in the surface 

Average Hieracium urrbella tum sspp . subas s .  

R>-1972 ; ranker-dune syrosem, A < 20 c m  grey sand mixed with 
hLJRUS and smal l  roots, C > 2 0  cm light yellowish sand 

Average C 1adonio-Corynephoretum 

Violo-Co�e,horetum �ical subass .  
Tö- 196 6 , 6 ; ranker:Une syrosem, brown sand mixed with 

humus in the surface soi l  
Cladonia stt>as s .  

O-lO 
50-60 

0 - 10 
50-60 
0-10 
0-10 
0 - 10 
50-60 
0 - 1 0  
50-60 
O-lO 
50-60 

0-10 
0-10 
50-60 

0 - 10 
50-60 

0 - 1 0  
50-60 

O- l O  
50-60 
0-10 
50-60 

0-5 
50-60 

0 - 10 
0-10 
50-60 
0-10 
50-60 

0 - 1 0  
50-60 

0-10 
50-60 
0-10 
50-60 

O-lO 
50-60 

0 - 1 0  
50-60 

0-10 
50-60 
O-lO 
50-60 

0- 1 0  

Tö- 1 96 6 ,  1967; ranker-dune syrosem, brown sand, A <  10 cm with 0 - 1 0  
dark hLD!Us , s ma l l  roots < 1 5  c m ,  several hunus lenses , 50·60 
scattered 1arge roots , grey hard sand at ca . 100 cm 

Sh- lS66 , 1967 ; ranker-dune syrosem , white sand, A <  10 cm with 0 - 1 0  
dark hl.IIIUS , small roots < 15  cm, large roots < 30 cm, few 50·60 
lumus lenses and root layers 

Vm- 19 7 2 ; ranker-dune syrosem , white sand 

Average Violo-Corynepho retum 

Tortu1o-Phleetum arenari i  
Fa-197Z; räilker-dune syrosem, white sand 
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0-10 
50-60 
0·10 
50-60 

o-s 

loss on pH 
i gn .  \ H20 KCl 

0 . 24 
0 . 58 
0 . 1 7  
0 . 20 
0 . 1 1 
0 . 14 
0 . 14 
0 . 14 
0 . 10 
0 . 1 3  
0 . 1 5  
0 . 1 6 

0 . 49 
0 . 1 3 
0 . 19 

0 . 3 1 
0 . 19 

0 . 22 
0 . 19 

o .  23 
0 . 34 
o .  2 3  
0 . 27 

0 . 26 
0 . 6S 

o .  32 
0 . 1 7 
0 . 1 8 
0 . 13 
0 . 16 

0 . 20 
0 . 1 7  

0 . 26 
0 . 1 8 
0 . 26 
0 . 1 3  

0 . 26 
o �  1 6  

0 . 5 1  
0 . 1 0 

0 . 49 
0 . 2 1  
0 . 50 
0 . 16 

o .  5 1  

0 . 82 
0 . 2 1 

0 . 55 
0 . 1 6 

0 . 9 7  
0 . 1 7 
o .  78 
0 . 1 8 

1 . 4  

7 . 2  6 . 4  
8 .  7 8 . 1  
7 . 2  6 . 3 
7 . l  6 .  7 
s . s  s . o  
6 . 8  6 . 2  
6 . 9  6 . 6 
s . s  7 .6 
6 . 2 s. 7 
7 .o 6 . 3  
6 .  7 s .  7 
7 . 6  7 . o  

6 . 4  6 . 1  
6 . 6  s . s  
6 .  7 6 . 1  

6 . 5  s . s  
6 .  7 6 . l  

7 .o  6 . 4  
7 . 2 6 . S  

7 . o  6 . 5  
7 . 6  7 . 2  
7 . o  6 . S  
7 . 4  6 .9 

6 . 6 s .  7 
7 . s  7 . l  

5 . 8  
6 . S  
7 . l  
6 . 2  
6 . 4  

6 .  2 
6 . 8  

S . 6  
6 . 6  
5 . 5  
6 . 0 

S . 1  
5 . 8  
6 . 3  
5 . 4  
s .  7 

5 . 4  
6 . o  

4 . 4  
S . 3  
4 . 5  
s . o  

5 . 6  4 . S  
6 . 3  5 . 2  

4 . 8  3 . 8  
S . 6  4 . 4  

5 . 1  3 . 8  
s .  s 4. 7 
4 . 9  3 . 8  
5 . 6  4 . 6  

S . 2  4 . 1  

4 . 9  3 . 8  
5 . 6  4 . 6  

5 . 1  4 . 0  
5 . 9  s . o  

4 . 8  3 . 9  
6 . 0  4 . 8  
4 . 9  3 . 9  
5 . 8  4 . 8  

s . s  5 . 9  

grain size (nrn) % 
> 2  2· 0 . 6- <2 

0 . 6  0 . 2  

2 . 9  s s  

2 2  7 7  

80 

<0 . l  78 

78 

15 4 5  

1 5  4 S  

o . 2  79 

o . l  96 

<0 . 1  73 

0 . 8  94 

<0 . 1  59 

0 . 4  77 

<0 . 1  73 

94 

83 

5 . 9  91 

<O . l  4 7 

1 . 3  95 

2 . 4  78 

12 

0 . 9  

1 2  

2 2  

2 2  

40 

40 

21 

4 . l  

2 7  

5 . 9  

4 1  

2 3  

2 7  

2 . 8  

15 

3 . 0 

53 

3 . 9  

2 0  

murber 
of 
samp1es 

l 
1 6  

7 '  

3 0  
12  

1 9  
7 

26 
7 

19 
8 

1 3  
7 

14  
7 
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Table XXI cont, 

Plan t conm.mi ty; local ity; so i l  profile depth loss on pH 

Teesdalio-Co�nephoretum �ical subass . 
Mvmgefiect-1 z;P&lso!-r er , A < 6 cm sand mixed with dark 

humus and roats , (B) 6-14 an greyish sand, (B)-C > 14 an 
brownish sand 

Silvåkra-1972.; ranker, A < 10 an sand mixed with lujmus and 
roots , A- (B) 10-25 an brownish sand, C > 2S cm yellowish 
sand 

Vomb-197 2 ;  ranker, A < 15 cm sand mixed with humus and roats 
(B)-C brmmish sand 

cm 

0- 10 
S0-60 

0-5 
S0-60 

O-lO 
S0-60 

Vitaby-197 2 ;  'podsol-ranker , strongly human influenced, A < 25 cm 0-10 
sand mixed with humus and roats , A-(B) 25-50 cm brownish sand ,40-50 
C > SO cm yellowish sand 70-80 

lgr1. '• 

1 . 3  
0 . 66 

2 . 8  
0 , 6  

1 . 2 
O . S9 
1 . 9 
o .  78 
0 . 65 

Average typical subass . ca . O-lO l .  8 
ca. 50-60 O . 66 

Artemis ia ca�s tris subass . 
Alstorp-1972; rariker, s t rong1y human influenced, A < 19 cm O - l O  2 . 9  

sand with much humus , C > 19 c m  bro1mish dry di rty sand 50-60 0 . 94 
al so ·.�i th roats 

Silvåkra-197 2 ;  ra.lker , strongly human influenced, A < 15 cm o-s 2 . 1  
dark sand mixed with humus and roats , C > 1 5  cm brownish sand S0-60 1 . 3  

Björka-1972; ranker, A < 20 cm sand with much hl.DIIus and roats , 
C > 20 cm yellowish sand 

Ave ra ge Artemis ia campestris subass . 

Thero-Airion co1111U.1Jlities (of other kind) 
Fa-1972 (Alil\ena mant:una var. elongata) i 
Fa-1972 (Aira praecox) ranker (?) 
Fa-1972 (Festuca ovina) ranker (?) 

in the surface ,  

ranker (?) 

Björka-1972 (Festuca ovina) ; podsol-ranker , A < 23  cm sand 
mixed with dark humus , roats < S cm, (B) -C > 23 cm brow-
nish sand 

Antherico-Koelerietum glaucae 
Vm-1972; pararelidnna, salld mixed with humus in the surface 

so i l ,  C > 40 cm coarse calcareous glacifluvial so il  

Salicetum arenariae AiiiiiOEiu la arenana subass . 
Ha- 1967 ; dune syrosem, brown sand, leaf Ii t ter and scattered 

mosses on the surface 
Tö- 1966 , 1967 ; dune syrosem, brown sand, leaf l itter and 

sca ttered mosses on the surface, few roat layers , same 
b i g  roats > 100 cm 

Carex nigra subass . Tö-1966 , 1967 ; ranker, moist brown soil , thi n  humus layer i n  
the surface soi l ,  small roats < lS cm, big roots < 4 0  cm ,  
wa ter table > 6 0  cm 

Sal ici-�tretum 
Festuca arenarla subass .  T8-1966, 1967 ;  rariker=<lune syrosem, brown sand, irregular 

humus z.ones and lenses < SO cm, roats and root layers 
mainly < 50 cm 

Pol�ium vulgare subass .  
Fa-197 2 ;  räiiker, raw hUiiiUS < 2 cm, A 2-6 cm sand mixed with 

humus , C > 6 cm white yellowish sand 

Sh-1966 , 196 7; ranke r,  raw hunus < 4 cm, A 4-12  cm sand mixed 
with hunus , C > 12  cm yellowish sand, roats mainly < 20 cm 

Average Polypodium vu l ga re subass .  

LoEhocolea heteroEh;l::l la subas s .  
Ha-1 9 7 2 ;  rariker, raw humus < S cm ,  A S- 1 2  cm sand mixed with 

humus , C > 12 cm yellowish coarse sand with rusty mottl ing 
Tö-1966 , 1 96 7 ;  ranker, raw humus < 3 cm, A 3-20 cm sand mixed 

with humus , C > 20 cm brownish sand, roats < 35 cm ,  JOOi s t  
sand > ca . 100 cm 

Äh-1972 ;  ranker , raw hunuls < 6 cm, A 6-lS cm sand mixed with 
hunuls ,  C > lS cm yellowish sand 

Sh-1966 , 1967 ; ranker ,  raw humus < S cm, A S-15 cm sand mixed 
with hl.DlUs , C > 1S cm yellowish white sand 

Average Lophocolea heterophylla subass. 

Genis tio-Callunetum (moraine reference) 
Mästockä-1972; pödsol , raw humus (O+A) < 3 cm, E 3-15 cm, 

B 15-40 cm, C > 40 cm 

0-10 1 .3 
50-60 0 . 52 
ca. 0-10 2 . l  
50-60 0 . 92 

0-5 2. 7 

0-5 4. s 
o-s z.'2 
o-s 2 . 9  

S0-60 0 . 32 
0-10 1 . 7  

S0-60 l .  l 

0 - 10 
40-SO 

O-lO O . S9 

O-lO 0 . 64 
S0-60 0 . 20 

0- 10 1 . 9 
50-60 0 . 22 

0-10 0 . 49 
50-60 0 . 39 

o-s 3.  7 
0-10 0 . 9 3  

50-60 0 . 10 
0-10 1 . 4 

S0-60 0 . 19 
O-lO 1 . 2  

S0-60 O . l S  

0-10 4 . 1  

0-10 2 .  7 
50-60 0 . 24 

o-s S .6 
0-10 3 . S  

S0-60 0. 24 
0-10 2 . 6  

0 - 10 3 . 2  
50-60 0 . 24 

0-3 33 
3-l S  6 . 0  

1 5-40 8 . 5  
>40 1 . 6  

H2o KCl 

4 . 6 3 . 9  
4 .9 4 . 3  

4 . 6  4 . 0  
6 . 0  4 . 6  

4 . 6  3 .9 
4 . 9  4 . S  
4 . 6  4 . 1  
4 . 8  4 . 5  
4 . 9  4 . 5  
4 . 6 4 . 0  
4 . 9  4 . 5  

s . s  4 .  3 s .s  4 . 3  

s . 3  4 . 1  
5 .4 4 . 2  
5 . l  4 . 3  
6 . 4 s . o  
S . 3  4 . 3  
5 . 8  4 . 5  

3 . 9 3 . S  

S . 1  4 . 1  
4 .  2 3 . 3  
4 . 6  3 . S  
S . 3  4 . 4  
S . 2  4 . o  
S . 9  4 . 6  

8 . 4  7 . 6  
9 . 2  8 . 5  

6 . 0  4 . 8  
6 . 3  4 . 8  

s . s  4 . 4  s .  3 4 . 4  

S . 4  4 . l  
5 . S  4 . 2  

4 .  7 3 . 3  
4 . 8  3 . 6  
6 . 6  6 . 3  
4 . 4  3 . 4  s .  7 4 . 7 
4 . 6 3 . S  s .  7 4 .  7 

4 .  7 3 .6 
6 . 2  4 . 8  

4 . 4  3 . 2  
4 . z  3 . 2 s . s  4 . 4  
4 . 4 3 .  7 

4 . 4  3 . 4  
S .9 4 . 6  

4 . 4  3 . 2  
4 .  7 3 . 3  
5 . 0 4 . 3  
5 . 2  4 . S  

south Swedish sand vegetation 1 67 

grain s i ze (11111)'% nurrber 
>2  2- 0 . 6- <2 of 

0 . 6  o .  2 samples 

0. 1  4 3  57 

<0 . 1  2 . 1  ss 43 

s .  7 6 .  7 61 26 

1 . 9 3 . 0  53 42 

o .  7 9 . 0  83 7 .4 

0 . 5  6 . s  4 3  so 
<0 . 1  2 . 3  76 21 

0 . 4  S . 9  69 26 

7 
4 . 5 94 1 . 6  7 " 

o . 2  40 60 

0 . 6  9 S  
16  

<0 . 1  49 51 7 
2 

0 . 3  7 2  28 2 

13  
3.4  60 37 6 

0 .6 99 0 . 2  

2 . 0  80 18 
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Table XXI cont . 

Plant coiTIIUnity ; locali ty; so il profile 

Calluna wl�ris soc .  Sh- 196 7 , 1 9 l ; pödsol , raw hlDDUS < 3 cm, A 3-28 cm sand mixed 
with hUBllS ,  B 28-136 cm sand with rusty roottling, C > 1 36 cm 
yellowish whi te sand 

Revingehed- 1 9 7 2 ; podsol , raw hunus < 5 cm, A 5-25 cm sand 
mixed with hUBllS , B-C > 25 cm mineral soil with rusty 
JIIJttling 

Average Calluna wlgaris soc. 

A&rostio-Callunetum 
Björkä-1972; pödSol-ranker, raw hunus < l cm, A 1-25 cm 

sand mixed with hUIIlls , roots < 5 cm, (B)-C > 25 cm brownish 
mineral soil , coarse sand and gravel > 50 cm 

Hellll\estorp-197 2 ;  podsol-ranker , raw humus < 2 cm, A 2 - 2 5  cm 
sand mixed with hUBllS , (B)::c > 25 cm coarse brownish mine
ral soil 

Vi taby-197 2 ;  posdol-ranker, strong! y human influenced A < 55 
cm sand mixed with huJrus and roats , (B)-C > 55 cm brownish 
mineral soil 

Average Agrostio-Cal lunetun 

in the 

Tö- 1966 , 196 7; ranke r, JIIJis t sand mixed with hunus in the 
surface soil 

Ave ra ge Salix a rena ria subass . 

To- 196 ; podSo1-railke r 

�����-�!n�tml sUb��� tris 

Hä-19 71 ; po�o1 , raw humus with roots (O+A) < 2 cm ,  E 2- 12 cm ,  
B 1 2-55 cm, C > 5 5  cm 

Tö-196 7 ;  podsol 

�ercus petraea subass . ä-1971; podSol , raw hUIIlls (O+A) < 9 cm, E 9 - 1 5  cm, B 1 5-46 
cm, C > 4 6  cm 

T�ical stilass . (JIIJraine re fe ren c e) Lidhul t-1972; podso1 , raw hunus (O+A) < 7 cm, E 7- 1 8  cm , B 
18-98 cm, C > 98 cm 

Fb-197 2 ;  podsol, raw humus < 8 cm, A 8-23 on sand mixed with 
hllllllS , B 23-100 cm reddish sand roottled with hunus , C > 100 
cm (about) 

Pseudopinetum sylvestris Vm-1972; podSo1oid, strong1y infl uenced by man ,  coarse brow
nish sand , on a pararendzina 

Revingehed- 19 7 2 ;  podso1 , influenced by man, raw htm�us < 6 cm, 
E 6-8 cm. 

Oxalis acetosella-QJercus petraea convn. 
Aä- 1971; podSo 1oid, raw hUBllS < 5 cm, A < 23 cm sand mixed 

with hunus , B+C > 23 cm 

(Ha-' 19 7 1 , on the ö1d dunes ) 
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depth 
cm 

0- 10 
20-30 
S0-60 
140-150 

0-5 
0 - 10 

50-60 

0-10 
50-60 

0 - 10 
50-60 

0-5 
50-60 

o-s 
0-10 

60- 70 

loss on pH 
i gn .  % H20 KCl 

4 .  7 
0 . 68 
0 . 9 3 

s .  7 
2. 7 
0 . 6 8  
3 .  7 

0 . 80 

2 . 4  
1 . 0  

3 . 1 
1 . 2  

3 . 1  
3 . S  
1 . 9 

4 . 3  
4 . 8  
4 . 9  
5 . 1  

5 . 2  
4 . 9  
5 . l  

4 . 6  
5 . 0  

5 . 0  
5 . 1  

4 . s  
4 .  7 

4 . 5  
4 . 6  
4 . 9  

3 . 3  
3 .  7 
4 .  2 
4 .  s 
4 . 3  
3 . 8  
4 . 3  

3 . 5  
4 .  2 

3 . 9  
4 . 4  

3 . 5  
4 . 3  

3 .  7 
3 .  7 
4 . 3  

ca , 0-10 3 . !1  
c a .  50-60 1 .  3 

4 .  7 3 .  7 
4 . 9  4 . 3  

0-5 
0-10 

0-10 

0 - 10 

0-5 
0-10 

0-5 
0-10 

50-60 
0-5 
0-10 

0-5 
0 - 1 0  

50-60 

0 - 7  
7 - 1 8  

25-30 
70-80 

0-5 
50-60 
100- 110 
190-200 

o-s 
0-10 

50-60 
100-110 

50-60 

0-10 
50-60 

0-5 
0 - 10 

50-60 

o-s 
0-10 

5 . 0  
2 . 3  

3 .  8 

3 . 1  

1 . 4  
0 . 90 

4 . 5  
3 . s  
0 . 6 7 

9 . 6  
3 . 4  

2 S  
1 1  

o .  7 S  

8 7  
1 . 7 
3 . 3  
1 . 0  

55 
2 . 4  

14 
2 . 5  
0 . 2 7 
0 . 21 

0 . 1 8  

2 . 9  
1 . 4  

12 
9 . 5  
0 . 6 3 
9 . 3  
5 . 3  

4 . 8  3 . 9  
4 .  7 3 . 9  

5 . 4  4 . 6  

s . o  4 . 2  

4 .  5 3 . 8  
4 . 1  3 .4 
4 . 9  4 . 6  

4 . 1  3 . 0  
4 . o  3 . 1  
4 .  7 4 . 4  

4 . 1  
4 . 5 
4 . 6  
5 . 1  

3 . 9  
4 . 0  
4 .  7 
4 . 9  

4 . 0  
4 . 1  
5 . l  
5 . s  

7 . s  
4 .  7 
4 .  7 

2 . 8  
3 . 2  
3 . 9  
4 . 0  

2 . 9  
3 . 2  
4 . 3  
4 . 2  
2 . 9  
3 . 0  
4 . l  
4 . 5  

6 . 0  

3 . 8  
4 . 2  

4 .  7 3 . 8  
4 . 5  3 .  7 
s . l  4 . l  

5 . 1  , , 2  
4 . 8  4 . 0  

grain size (nvn) % 
>2 2- 0 . 6- <2 

22 

0 . 6  o .  2 

4 1  3 7  

3 . 3  8 7  

2 . 3  8 4  

0 . 3  

11 

1 3  

nurrber 
of 
samp1es 



Table XXI cont, 

·Plant coiTIIUnity; locality; soi1 profile 

Sh-197 0 ,  1972 ; Vaccinium myrtillus var . ,  podsol, raw hunus 
(O+ A) < 15 cm with big roots, B+C > 15 cm reddish brown 
sand 

Sn-1970, 197 2 ;  Pteridium aquilinum var. , podso1, 1·aw hunus 
< 5 cm with roots, A 5-25 cm sand mixed with black hunus ,  
B+C > Z S  cm hard reddish mottled sand also with lumus , pan 
at about so cm, sea gravels > 160 cm 

Average typical subass . 

Corllus avellana subass . 
Sn-197 0 ;  podsoloid �?) 

Tönnersjö- 1972 ; (reference on IIDraine) , podsol ,  raw humus 
< 7 cm, E 7-1 5 cm , Il 1 5-82 cm, C > 82 cm (see Fig. X) . 

�ostio-�rcetum roboris 
n-1970; solold (?) 

Rcvingehed- 19 72 ; podsoloid,  A < lO cm, sand mixed with humus 
and roots , (B) 10-25 cm weak1y reddish mineral sand, C > 
25 cm wni te yel lowistl sand 

llen•neston::- 19 7 2 ;  podso1 , ra1� humus < 4 cm, A sand rust 
coloured and humus IIDttled < 22 cm, B+C>ZZ cm, scattt:red 
roots > 50 cm 

Average Agrostio-Quercetum roberis 

Irido-Alnetum g1utinosae Mnium 'Wlctatum subass . 
Tö-196 , 1971; aue so11 , A < 10 cm black high1y decomposed 

humus l ayer ,  brownish sand saturated w i th w ater > lO cm 

Äh-197 2 ;  aue soil , A black highly decomposed lumus layer 

Average l rido-A1netum glutinosae 

Ath�io-Alnetum slutinosae 
Tö-rn; hydromorphous so1l or moist podsol, A < 15 cm peaty 

raw humus , reddish brown mineral sand > lS cm, water > 40 cm 

Fili!:!!:ndulo-Alnetum glutinosae 
Tö-197 1 ;  pselidogley , säildy mull < 20 cm, dark sand mixed with 

humus < 35 cm, S 35-55 cm brown sand with rus ty mottl ing , 
C > 55 cm al so wi th water 

�rico-Betuletum pubescentis 
To- 196 7; hydromorilhous so1 l  or mo is t podsol 

Po1ltricho-Betuletum j2Ubescentis 
Sh- 196 7; f en anliDOr so1 l  or ten peat s9il , the brownish humus 

is i rregu1ar1y decomposed 1ying directly on the sand 

Carex rostrata-Juncus effusus conrn. 
Sh-1967 ; fen peat so1l or ten anmoor soi l ,  dark highly de-

composed humus lying directly on the sand 

Caricetum canescentis-ni&!ae 
Tö- 1 96 6 ,  196 7 ;  fe n a!1JI(lor so il  or fe n peat so il , the brownish 

humus is i rregularly decomposed 1ying di rect1y on the sand 

Caricetum acutae 
Pollgonum �h1bium subass ;  
Td-1967 ; hyromorphous soli, aue or arunoor , black highly de-

camposed though humus lying directly on the sand 
�lium �llgamum subass . : 66, l 1; fiyJro100rphous so i l ,  f en anmoor so il ('1-l, i:r-

regularly decomposed lumus lying directly on the sand 
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depth 
cm 

surface 
40-50 
80-90 
150-160 
240-250 

o-s 
0-10 

50-60 

o-s 
0-10 

50-60 

surface 

loss on pH 
i gn .  \ H

2
0 KCl 

s .  7-80 4 . 1 3 . 2  
4 . 9  4 . o  

2 . 0  4 . 9  4 . 0 
s . o  4 . 0  
s . s  4 . 6  

4 5  4 . 2  3 . 1  
39 4 . 1  3 . 0  

l .  l 4 . 6  3 . 7  

64 4. z 3 . 2  
15 4 . 0 3 . 1  

4 . S  3 . 8  

34 4 . 1 3 . 1 
ca. S0-60 > 1 . l 4 . 6  3 . 8  

surface 9 . 4  4 . 1  3 . 2  

surface 0 . 4S 4 . 9  3 . 9  

o-s s . s 4 .  s 3 . 8  
0-10 2 . 6  4 . 6  3 . S  

S0-60 0 . 40 s. 2 4 . 4  

o-s 86 4 . S  3 . 4 
S-7 52 4 .  2 3 . 1  
7- lS 5 . 9 4 . 3  3 . 2  

lS-82 4 . 9  4 . 8  4 . 3  
>82 1 . 2  S .1 4 . 2  

surface 2 . 9  s . l  4 . 4  

o-s s .  7 S . 2  4 . 3  
0 - 10 2 .  7 4 . 9  3. 8 

50-60 0 . 6 8  5 . 1  4 . 8  

o-s 8 . 1 4. 2 3 . 2  
0-10 3 . 6  4 . 3  3 . 3  

S0-60 1 . 7 4 . 6  4 . 2  

surface 4 . 6  4 .  7 3 . 8  
50-60 1 . 2 4 . 9  4 . 2  

0-5 so s . s  s .o 
0 - 10 4 8  s .  7 5 . 2  

20-30 
o)-S 30 6 . 4 5 . 2  
0-10 21 6 . 4  5 .6 

0-10 3S 6 . l  5 . 4 
20-30 

o-s 66 4 . 3  3 . S  
0- 10 56 4 . 2  3 . 6 

0-5 16 s .o 4 . 5  
0-10 20 5 . 1 4 . 4  

o-s 1 3  
0-10 4 . 9 

0-10 8. 7 4 . 2  3 . 5  
40-50 5 . 2  4 . 6  

0-10 3S 4 . 9  3 . 9 

0 - 10 5 . 9 5 . 1  4 . 3  

0-10 27 4 . 9  4 . 4  

0-10 4 . 0  5 .6 4 . 5  

grain size (nrn)' '1. 
> 2  2- 0 . 6- < 2  

2 . S  

2 . 5  

3 . 6  

3 . 6  

0 . 6  0 . 2  

1 . 2 93 

1 . 2  9 3  

1 2  71 

12 71 

9 . 9  87 

9 . 9  8 7  

6 . 0  

6 . 0  

1 5  

1 5  

nuntler 
of 
samples 

16 
l 
2 
2 
2 
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Table XXI I .  Pollen and spore frequency ( \ )  a t  various depths (cm) i n  the sand at Sandhamnaren. 

Pollen or spore :,felarnpyro - Quercetum Descllalllpsia flexuosa - Pinus sylvestris Polytricho - Betuletum typ e roboris Luzula camp . var . conm. pub. Carex nigra var . 

o-s l lS-llO lSO-lSS o-s 31-36 so-ss 100-lOS 0-5 (1)  0 - 5 ( 2) 

Salix l 5 17 < l  7 < l  < l  
Betula 37 31 8 33 20 9 19 23 
Pinus 9 23  55 9 24 63 6 4 
Al nus < l  48 31 18 51 51 17 74 71 
Quercus ss 2 3 6 2 4 l < l  

Corylus 13 7 26 32 
Fagus l 4 l < l  
earpinus l 3 < l  
Picea < l  < l  

Galluna 180 130 310 660 59 34 
Wild grasses 3 3 3 s 2 lO 36 3 
Umbelliflorae < l  < l  2 17 < l  2 < l  
Artemisia 2 l lO < l  2 3  7 l < l  
Liguliflorae < l  l 5 < l  3 2 < l  
Sphagnum < l  l 4 
Tubuliflorae < l  < l  < l  < l  
Ferns l < l  3 21  
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