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Fig. 1.	 Map of the investigation area. Redrawn from the sheets 1421 I,
 

1421 II, 1521 III, and 1521 IV of the Geographical Survey of
 

Norway (NGO). Contour intervals 40 m. The figures along the
 

margin gives the references of the UTM grid, zone 32 V, 100,000 m
 

square NR.
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Fig. 2. Mean values of temperature (degrees Celcius) and precipitation 

(cm). Dotted lines: temperature at Vinjeora; solid lines: 

precipitation at Vinjeora; stippled lines: precipitation at Hemne. 
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flows through a broad U-shaped valley, whereas the latter runs through 

a narrow V-shaped valley which ultimately broadens into the inhabited 

and cultivated part of the area. Outside and between the valleys the 

landscape reaches altitudes between 300 and 400 m. 

Climate. The area has a weakly oceanic climate, and the flora 

therefore contains many species which are regarded "sub-oceanid' (Aune 

1969). The two official meteorological stations, Hemne and Vinjeora, 

are situated slightly west of the investigation area. Both of them 

seem to be representative for the macro-climate of the area. Fig. 2 

shows mean values of precipitation and temperature according to Nedb6ren 

i Norge (Precipitation in Norway), and Bruun (1962). The precipitation 

frequency is high, with measurable precipitation (~O.l mm) 175-200 days 

a year. Fog and mist are common during the summer nights. The index of 

humidity (Martonne 1926) is 88 for station Vinjeora. This is a high 

value. According to Dahl (1950, p. 32) most of Scandinavia has an in­

dex below 60. The index of hygrothermy (Amann 1929) is 47. Lye (1970, 

p. 32) has shown that what he calls oceanic hygrophytes (e.g. hepatics) 

require an index of at least 70. For the sub-oceanic ones, however, the 

limit is around the index value 20. 

METHODS AND TERMINOLOGY 

Field work. I have analysed the forest vegetation according 

to a method corresponding to the principles of the Central European 

Zurich-Montpellier School (Ellenberg 1956, Scamoni 1963, Braun-Blanquet 

1964). This classification method has proved useful in several recent 

Norwegian phytosociological works (Kielland-Lund 1962, 1967, Marker 1969, 

Bj6rnstad 1971). 

The plots for analysis were selected in stands which I regar­

ded floristic, physiognomic, and ecological homogeneous. For every plot 

the following data are recorded: map reference (UTM-system, cfr. Ouren 

1966), date, area (at least 20 sq. m), altitude, slope, and aspect. The 

vegetation cover is divided into four strata: A - the tree layer (i.e. 

woody plants more than 2 m tall), B - the shrub layer (wood plants 

0.3-2.0 m tall), C - the field layer (woody plants not taller than 0.3 m, 
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and herbs, sedges, grasses, and ferns without regard to their tallness), 

D - the bottom layer (bryophytes and lichens). The total cover of each 

stratum is estimated in tenths (denoted TA, TB, TC, and TD in the vege­

tation tables). The cover and abundance of each species is given in 

accordance with the ll-point scale of Domin (Krajina 1933, p. 778, Dahl 

1957, p. 44). Results obtained with the Domin scale may readily be 

compared with results obtained by the scales of Hult-Sernander or Braun­

Blanquet (Dahl 1957, p. 44, Kershaw 1964, p. 14). 

At most of the vegetation plots samples were taken of the 

humus layer, and the soil profile studied. The following abbreviations 

for the various types of soil profiles are employed in the tables: ps = 
podsol in general, ihp = iron humus podsol, ip = iron podsol, hp humus 

podsol, pr = podsol ranker, sp = semipodsol (transition to brown soil), 

bs = brown soil. An arrow between two abbreviations indicates inter­

mediary profiles. 

Tabellary work. Throughout this work I use the term (plant) 

stand (German: "Pflanzenbestand") for the concrete phytocenose found in 

nature, whereas the terms community (German: "Pflanzengesellschaft") and 

association are confined to abstract vegetation units. This terminology 

is in accordance with that of Ellenberg (1956, p. 15). In the vegeta­

tion tables I have grouped analyses from similar stands together into 

communities. The communities are characterized and differentiated on 

floristic grounds. Characteristic and differential species are defined 

according to Braun-Blanquet (1964, p. 19). Besides the presence or ab­

sence of species the classification employed also takes into considera­

tion dominance and total species composition. For ranking the communi­

ties in the phytosociological hierarchy the traditional principles are 

followed (Tuxen 1937, Scamoni 1963, Braun-Blanquet 1964). The commu­

nities are named in concordance with the recommendations of Bach et al. 

(1962), Rauschert (1963), and Moravec (1968, 1969). 

In the tables every species are referred to a life form (Lf) 

as defined by Raunki~r (1907): Ph = phanerophytes, Ch chamaephytes, 

H = hemicryptophytes, G = geophytes, and Th = therophytes. Fruticose 

lichenes, mosses, and liverworts with stem and leaves are referred to 

the chamaephytes. Thalloide liverworts and foliose lichens are regar­

ded hemicryptophytes (Braun~Blanquet 1964, p. 146 ff.). 
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A column marked P in the tables indicates to which class of 

presence the species in question belong. The five classes of presence 

are defined as the "Stetigj:eitsklassen" of Central European phytosocio­

30 C) in well ventilated The dry soil was sieved 

logists (Ellenberg 1956, p. 60). Another column gives the mean cover 

(c) • 

Soil analyses. The soil samples were air-dried at a low tem­
0 

perature « a room. 

through a sieve of 2 mm mesh width, and all further analyses were per­

formed on the finer fraction. 

I measured the pH in a suspension of 10 ml soil in 25 ml dis­

tilled water. The suspension was shaken three times during the following 

24 hours, and the measurements were made immediately after the last 

shaking. A pH-meter with glass electrode was utilized ("Radiometer 

Titrator," type TTT la). 

The amount of organic matter (humus) was determined as percen­

tage loss on ignition. The ignition at 550-600
0 

C lasted for 18 hours. 

pH and loss on ignition were measured for all soil samples collected. On 

59 selected humus samples more complete chemical analyses were executed 

by the staff at the soil laboratory of the Norwegian Forest Research 

Institute, As. 

Nitrogen content was determined by a semi-micro Kjeldahl 

method. Exchangeable hydrogen and metallic cations were measured after 

extraction with neutral 1 N ammonium acetate. The hydrogen ion concen­

tration was determined by titration ("Radiometer Titrator"). Sodium 

and potassium were determined by flame photometry ("Zeiss flame photo­

meter"), and calcium, magnesium, and manganese by atomic absorption 

flame photometry ("Zeiss atomic absorption flame photometer"). The 

soil density was simply determined by weighing a fixed volume of soil. 

Taxonomic nomenclature. The nomenclature of the Pteridophyta, 

Gymnospermae, and Dicotyledones is in accordance with the "Flora Euro­

paea" (Tutin et al. (ed.) 1964-1972). The nomenclature of the Monoco­

tylodones follows Hylander (1953, 1966). The cryptogame nomenclature 

follows the following works: Musci (Nyholm 1954-1969), Hepaticae (Arnell 

1956), and Lichenes (Poelt 1969). 
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DESCRIPTION OF THE FOREST COMMUNITIES 

Synopsis of the communities 

The figures and abbreviations for the communities int~oduced 

in this synopsis are used throughout this work in illustrations and 

tables. 

Class Vaccinio-Piceetea 

Order Cladonio-Vaccinietalia 

Alliance Phyllodoco-Vaccinion 

Association Vaccinio uliginosi-Pinetum (VuP) 

(1)	 Variant with Sphagnum nemoreum (VuPSne) 

(2) Variant with Sphagnum russowii (VuPSru) 

Association Bazzanio-Pinetum (BzP) 

(3) Sub-association sphagnetosum (BzPsp) 

Sub-association hylocomietosum (BzPhy) 

(4) Typical variant (BzPhyt) 

(5) Dry variant (BzPhyd) 

(6) Variant with Racomitrium (BzPRa) 

Order Vaccinio-Piceetalia 

Alliance Vaccinio-Piceion 

Association Corno-Betuletum (CoB) 

(7)	 Sub-association myrtilletosum (CoBmy) 

Sub-association dryopteridetosum (CoBdr) 

(8)	 Immature variant (CoBdrim) 

(9)	 Mature variant (CoBdrma) 

(10) Sub-association thelypteridetosum limbospermae (CoBth) 

(11) Sub-association athyrietosum (CoBat) 

Association Melico-Betuletum (MeB) 

(12) Sub-association cornetosum (MeBcorn) 

(13) Sub-association coryletosum (MeBcory) 

(14) Sub-association athyrietosum (MeBat) 

Class Querco-Fagetea 

Order	 Fagetalia sylvaticae 

Alliance Alno-Padion 

(15) Association Alno-Prunetum (A1Pr) 

Alliance Tilio-Acerion 

(16) Association Ulmo-Tilietum (U1Ti) 



- 14 ­

Class Vaccinio-Piceetea Br. -Bl. in Br. -Bl. et al. 1939 p. 2. 

Most of the forests in the area belongs to the Vaccinio­

Piceetea. I have included both pine- and birch- forest communities 

in this class. Characteristic species are, in accordance with Dahl 

et al. (1967) and Kielland-Lund (1971): 

Vaccinium myrtillus Hylocomium splendens 

Vaccinium vitis-idaea . Pleurozium schreberi 

Linnaea borealis Barbilophozia lycopodioides 

Dicranum scoparium 

In addition the two species, Cornus suec&ca and Ptilium crista­

castrensis, seems to be local characteristic species of the class. In 

eastern Norway these species are more or less limited to the spruce 

forests (Kielland-Lund 1962, 1971). 

Order Cladonio-Vaccinietalia K.-Lund 1967 p. 139. 

Braun-Blanquet et al. (1939) included only one order, the 

Vaccinio-Piceetalia, in the class Vaccinio-Piceetea. Kielland-Lund 

(1967) divided the conifer forests and related communities in two orders. 

The Cladonio-vaccinietalia comprises oligotrophic pine forests and moun­

tain heaths, while the rest of the class, the mesotrophic and eutrophic 

elements, are retained in the order Vaccinio-Piceetalia s.str. 

In the Hemne-area the following seven species may be regarded 

as characteristic species of Cladonio-Vaccinietalia (cfr. Dahl et al. 

1967, Kielland-Lund 1967). 

Pinus syivestris Sphagnum nemoreum 

Empetrum hermaphroditum Cladonia arbuscula 

E. nigrum C. rangiferina
 

Vaccinium uliginosum
 

In western Norway the two suboceanic hepatics Anastrepta opcadensis and 

Bazzania trilobata are possibly regional characteristic species of the 

order. 
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Differential species against Vaccinio-Piceetalia are Calluna 

vulgaris and Ptilidium ciliare. 

Alliance Phyllodoco-Vaccinion (myrtilliJ Nordh. 1936 p. 71. 

Synonyms: See Dahl 1957 p. 116. 

Nordhagen (1936) originally included oligotrophic, alpine 

heaths, and subalpine birch forests with Vaccinium myrtillus and Des­

champsia flexuosa in his alliance Phyllodoco-Vaccinion. Kielland-Lund 

(1967, 1971) has referred most of the Scandinavian pine forest associa­

tions to this alliance, only the most eastern and southern pine asso­

ciations of Scandinavia are left in the Dicrano-Pinion Libb. 1933. 

Kielland-Lund (1967, Table 2) has given characteristic species 

of the Phyllodoco-Vaccinion as well as differential species against 

Dicrano-Pinion. I have grouped the pine forests of Hemne in two asso­

ciat1ons. They are the Vaccinio uliginosi-Pinetum (VuP) on boggy ground 

and the Bazzanio-Pinetum ~zP) on firm ground. Both associations are 

characterized by having some Phyllodoco-Vaccinion-species, but none of 

the Dicrano-Pinion-species. Table I gives the presence and middle cover 

for the species of Phyllodoco-Vaccinion. 

Table I.	 Characteristic species and differential species of Phyllodoco­

Vaccinion in the pine forests of Hemne. 0 = characteristic 

species of the order, Ph = characteristic species of Phyllo­

doco-Vaccinion, d = differential species against Dicrano­

Pinion 

VUP BzP 

Ph 

Ph 

Ph 

0, 

0, 

d 

d 

Orthocaulis attenuatus 

floerkeiO. 

Cladonia bellidiflora 

Empetrum hermaphroditum 

Vaccinium uliginosum 

1
II 

3
II 

Il
4 

vS 

1
2 

1
2 

1
I 

(Il) 

IV
S 

d 

d 

d 

d 

d 

d 

Betula pubescens (A+B+C) 

B. nana 

Cornus suecica 

Trientalis europaea 

Pohlia nu tans 

Polytrichum commune 

III 

1
3 

IV
3 

Il
3 

1 
I 

3
II 

III 

4
V 

2
IV 

S
IV 
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Association Vaccinio uliginosi-Pinetum (sylvestris) Kleist 1929 p. 54 

(corr. Matuszkiewicz 1962. Basionym: Pineto-vaccinietum 

uliginosi) 

Synonyms: see Matuszkiewicz 1962 p. 175. 

This community is found on chiefly ombrotrophic peatland. On 

larger ombrotrophic bogs it is confined to the bog margins. 

Floristic composition (Table 11): Typical of this community is 

a mixture of species from conifer forests and bog species. The tree 

layer is composed of slow-growing pines, normally about 6-10 metres tall, 

although they may reach a height of 12 metres. Dominating species in 

the field layer are Calluna vulgaris~ Vaccinium uliginosum~ and Empetrum 

n&grum. Another striking, and sometimes co-dominant, species are 

Eriophorum vaginatum and Rubus chamaemorus. The bottom layer is some­

what heterogenous. Forest mosses such as Hylocomium splendens and Pleu­

rozium schreberi are found around the pine trunks and below the crowns. 

Farther away from the trunks the bog mosses become more dominating. 

Variation. I have recognized two variants of the association 

in Hemne. They are a variant with Sphagnum nemoreum and a variant with 

Sphagnum russo~ii. 

The variant with Sphagnum nemoreum is found on the typical, 

level wooded bogs. Differential species against the variant with 

Sphagnum russ~ii are: 

Drosera rotundifolia Sphagnum magellanicum 

Polytrichum juniperinum Sphagnum fuscum 

var. gracilius Lophozia ventricosa call. 

The variant with Sphagnum russo~ii is found on more or less 

inclined peatland. It is most common on shady valleysides subjected to 

a particular humid local climate, with much fog and high precipitation 

frequency. In this variant Sphagnum nemoreum is absent. The dominating 

Sphagnum sp~cies is S. russo~ii. Differential species against the variant 

with S. nemoreum are: 

Plagiothecium undulatum Sphagnum centrale 

Polytrichum commune 







Table Ill. Chemical analyses of soil samples (peat) from lraccinio uliginosi-Pinet1Am 

Reference Nitrogen in Milliequivalents per 100 g dry substanr.e 
number per cent of Cation Base sa- Densi­

loss on H K Na Ca Mg Mn capa­ turation, ty 
ignition sity per cent kg/l 

5 1.299 177.94 1.23 1.16 10.52 14.43 0.23 145.52 18.96 0.200 

17 1.655 98.89 0.65 1.09 5.61 9.27 0.00 115.53 14.40 0.289 

26 1.152 114.74 1.19 1.01 8.95 11.78 0.01 137.67 16.66 0.119 

32 1.111 120.09 1.25 1.17 9.57 14.41 0.01 146.51 18.03 0.123 

42 1.026 115.61 1. 55 1.37 9.06 15.88 0.15 143.63 19.50 0.170 
I-' 
CD 
, 

54 1.175 94.58 2.34 1. 38 6.66 12.79 0.16 117.91 19.79 0.160 

94 0.992 100.63 1.60 1.35 9.73 12.90 0.01 126.20 20.27 0.121 

114 0.986 118.58 1.04 1. 36 7.45 12.82 0.01 141. 26 16.06 0.081 

60 1.166 104.79 2.19 1.46 10.32 13.44 0.16 132.36 20.83 0.159 

110 1.052 102.54 1.49 1.60 11. 83 13.79 0.14 131. 39 21.96 0.072 
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Edaphic conditions. In Hemne the Vaccinio uliginosi-Pinetum 

is found on deep peat. The peat layer is at least 50 cm thick, usual­

ly more. This is a relatively dry type of bog with much heather and 

comparatively well aerated upper layers of the peat, and brown "hummock­

peat." In the deeper layers there are sometimes spots with yellowish­

brown reducing peat (cfr. Malmer 1962 p. 193). 

Loss on ignition and pH-values are given in the vegetation 

tables. The results from a more detailed chemical analysis of ten samp­

les are shown in Table Ill. 

Association Bazzanio-Pinetum K.-Lund 1967 p. 133 

Floristic composition (Table IV): Most of the pine forests on 

firm ground in the area belongs to this association. In the rather 

sparsely stocked tree layer the Scots pine (Pinus sylvestris) is the 

only species of any importance. Juniperus communis is a constant 

species in the shrub layer. The field layer is dominated of vigorous­

ly developed ericaceous species. The dominants are Vaccinium myrtil­

lus, Calluna, and Empetrum. In moist stands Vaccinium uliginosum may 

be dominating. Locally species like Cornus suecica or Blechnum spicant 

may obtain co-dominance. 

In the bottom layer Hylocomium splendens and Pleurozium 

schreberi are almost always among the dominants. Especially in the 

moister stands Polytrichum commune and Sphagnum quinquefarium are im­

portant species. 

The Bazzanio-Pinetum contain no really good characteristic 

species. The two mosses Polytrichum commune and Sphagnum quinquefarium 

have a slight optimum in this association and they might have been re­

garded local characteristic species (Table V) • 

Table V.	 Presence and mean cover for Sphagnum quinquefarium and 

Potytrichum commune in the associations. Association 

names are abbreviated according the synposis on p. 13. 

V~ BzP CoB MeB A1Pr U1Ti 

Sphagnum quinquefarium 111
4 

IV
5 

1 
3 

Polytrichum commune 11
3 1115 4

11 


