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ABSTRACT 

Klokk, Terje. 1982. Mire and forest vegetation from Kl~u, 

Central Norway. Gunneria 40: 1-71. 1 

36 mire communities are sUbjectively arranged along 

the vegetation gradients poor - rich, mud bottom - hummock, 

and partly mire margin - mire expanse. There are 13 from om

brotrophic mire, 10 from poor fen, 4 from intermediate fen, 5 

from rich fen, and 4 from extremely rich fen. Seven forest 

associations are recognized, viz. Barbilophozio-Pinetum Br.-Bl. 

et Sissingh 1939 em. K.-Lund 1967, Chamaemoro-piceetum K.-Lund 

1962, Melico-Piceetum K.-Lund 1962, Equiseto palustris-Salicetum 

ass. prov., Alno (incanae)Prunetum K.-Lund ex. Aune 1973, and 

Ulmo-Tilieteum boreale ass. prov. The Vaccinium-Cornus suecica

Hglocomium splendens community (Tab. IX) is also a forest com

munity. 

Ordination (RA) of forest analyses mainly confirms 

the subjective classification. The variation along the first 

and second axis, in the ordinat.ion diagram of forest analyses, 

is interpreted as a poor - ~ich gradient and a moisture gra

dient, respectively. 

Exchangeable Ca++ and pH (mires only) are positively 

correlated with a poor - rich gradient. 

Terje Klokk*, Botanical Institute, Universitg of Trondheim, 

Bj~rnsonsgt. 12, N-7000 Trondheim, Norwag. 

*	 Present adress, Applied Chemistry Division, Environmental 

Section, SINTEF, N-7034 TRONDHE I M-NTH , Norway. 

I	 Botanical Series 12. 
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INVESTIGATION AREA 

The investigated area includes the northern part of KI~u 

rural district, 20 km south of Trondheim (Fig. 1). Most of the area 

lies between 150-400 m a.s.l., with the highest point 537 m a.s.l. 

and the lowest 99 m a.s.l. West of the river Nidelva the terrain 

gradually rises towards Vassfjellet (710 m a.s.l.). The clay soil 

area closest to the river, is cultivated. Elsewhere spruce forest 

dominates the landscape, with scattered stands of pine forest on 

shallow soil and borders of grey alder along the Nidelva and brooks. 

Pine is more frequent at altitudes of 400-500 m a.s.l., especially 

in the eastern part of the area, but the stands are small. The two 

most common mire complexes are exentric ombrotrophic bogs, in the 

lowest parts (150-200 m a.s.l.), and sloping fens. 
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Fig. 1. Survey map, investigation area hatched (x = precipitation 

stations, K = KI~u, L = L~ksmyr, V = Vennafjell). 
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GEOLOGY 

This section is mainly based on Wolff (1968). The investi

gated area consists of cambro-silurian sedimented rocks, represented 

by the St~ren-group and lower Hovin-group (Fig. 2). 

KJOL HAUGEN GROUP - ROROS GROUP - UPPER HOVIN GROUP (UPPER ORDOYIC IAN I 

PHVLLlTE, METAGRAVWACKES, WITH INCREASING AMOUNTS OF BIOTITE 
~ HORNBLEND AND GARNET TOWARDS THE SOUTHEAST, PARTLV CONGLOM. 

POLVGENOUS CONGLOME RATE ~
 
~
 

SULAMO GROUP - LOWER HOVIN GROUP (MIDDLE OROOVICIAN) 

f::{.-r.?, DARK SHALE AND RHVOLlTE rUFF IN WEST, GREENSTONE IN EAST 

,,,,,m,, GREV CALCAROUS SANDSTONE AND GREV TO DARK PHVLLITE 
:;f~~;~~~ 

VENNA, STOKKVOLA, L1LLE FUNDSJO AND SIMILAR CONGLOMERATES 

FUNQSJO GROUP - STOREN GROUP (LOWER ORQOYICIANI
 

"~~\~"" GREENSTQNES AND OUARTZKERATOPHVRES

~\~~~I 

17/.>;::;1 GRANODIORITlC GNEISS 
1'/' 

SONYATN GROUP - GULA SCHIST GROUP (CAMBRIANl

fte&1 MICA SCHISTS, OFTEIII WITH GARNET 

Fig. 2. Geological map (after Wolff 1976). 
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The geological formations are younger from west to east. 

At Byneset the St~ren-group dominates, with greens tone as the domi

nant rock. Towards the east the younger lower Hovin-group predomi

nates. In the border zone between, a conglomerate with pebbles oc

curs frequently. The Hovin-group consists of fine grained sedimen

tary rocks such as sandstone and schists. This layer is deposited 

above the greenstone of the St~ren group. 

A wedge of greenstone passes lake Jonsvatnet and reaches 

the outlet of lake Selbusj~en. East of this wedge the rocks of the 

Hovin-group dominate. The Caledonian foldings caused the present po

sitions of the various layers. 

Within the investigated area the highest sea level after 

the last glacial age was approximately 180 m higher than the present 

level. At lower levels fine grained deposits, mostly clay dominate 

the landscape. 

A marked moraine (the "Heimdal-morain") passes the area in 

the direction south-north (Carstens 1919). This moraine is covered 

by homogenous spruce forest. 

CLIMATE 

Within the investigated area there are two precipitation 

stations, Kl~u at 63 018'N - 10028'E and L~ksmyr at 63 014'N - 100 

27'E. Both stations are situated at low altitudes, 143 and 170 m 
0a.s.l., respectively. Data from the Vennafjell station 63 20'N 

10039'E (671 m a.s.l.) is included. These three stations together 

are considered to be representative for the area under investiga

tion. 

Neighbouring stations which also measure temperature are 
0Tyholt Trondheim 63 025'N - 10026'E (113 m a.s.l.) and Selbu 63 12'N 

11007'E (197 m a.s.l.). The latter is considered more representative. 

The humidity index of Martonne (Dahl 1950) is calculated, 

Yearly precipitation
H 

Yearly mean temperature °c + 10 

The humidity index of Martonne of the Tyholt-Trondheim 

station is 57 and that of the Selbu station 58. Precipitation 
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Fig. 3. Precipitation norms for the period 1931-1960 for the sta

tions K1~u. L~ksmyr and Vennafje11. 
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Fig. 4. Temperature norms for the periode 1931-1960 for the sta

tions Trondheim-Tyho1t and Se1bu. 
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values of the stations within the investigated area are higher than 

those of the Tyholt-Trondheim and Selbu stations. Based on precipi

tation at the station L~ksmyr (Fig. 3) and a mean temperature between 

Tyholt-Trondheim and Selbu (Fig. 4), the estimated representative 

humidity index of Kl~u (humidity index of Martonne) is 66. This is 

a relatively high value considering the distance to the coast (Dahl 

1950). 

The hygroterm of Amman (Amman 1929) 

A	 Yearly precipitation cm x Yearly mean temperature °c 
Mean temperature of mean temperature of 
warmest month coldest month 

gives values of 25 and 20 for Tyholt-Trondheim and Selbu, respecti 

vely, and a value of 26 corresponding to the humidity index of 66 as 

calculated above. This illustrates the suboceanic climate in the 

area. 

Calculated from temperature figures of Tyholt-Trondheim 

and Selbu, July is the warmest month (mean 14,6 - 14,7oC) and Janu

ary the coldest one (- 3,1 - - 4,2o C). The latter January tempera

ture is probably more representative of the area. 

METHODS AND NOMENCLATURE 

555 releves were recorded. The field methods are constant 

in each main type of vegetation, however, different sizes of releves 

are used. 

According to Fennoscandian mire tradition small releves 
2	 2 were used, 0.25 m in open mires and 1 m in shrub/tree covered mires. 

Larger releves in shrub/tree covered mires are used to get a more 

satisfactory estimate of the degree of cover in shrub and tree layers. 

Moreover the mosaic is not so fine-meshed as in open mires. 

In the forests (including the damp forests) releves of 4 
2 m are used. Five releves are recorded in each stand, both in mire 

and forest vegetation. 

A stand is defined according to Dahl & Hadac (1949). Ana

lysing by small releves makes it possible to maintain a very strict 

homogeneity definition (Dahl 1967). Within the stand the releves 

are subjectively distributed to encompass the possible variation 



- 12 

(Sjors 1948). 

Cover is noted according the the scale of Hult-Sernander, 

with some modifications. The main criticism against this scale is 

that cover degree 5 is too wide (Poore 1955). Cover degree 6 (> 3/4 

cover) has been used in the present study (see also Steen 1956, Moen 

1970, Fransson 1972). Species with cover degree 1, but only 1-2 

individuals are noted with +. 

Soil samples were analysed for pH (mires only), and ex

changeable potassium, calcium, and magnesium. Potassium is calcu

lated by means of flame photometry, and calcium and magnesium by 

atomicabsorbtion-spectrometry. pH was measured in water pressed 

from the peat. After precipitation for 12 hours pH was measured in 

the supernatant. 

Similar stands are grouped together in Tables. The forest 

communities are grouped in a hierarchial system, following the sys

tem of Kielland-Lund (1962, 1967 a, 1971, 1973). The mire analyses 

are calssified in communities, and the communities are arranged along 

the poor - rich and mud bottom - hummock gradients. Open mires are 

separated from tree/shrub (> 10% cover of shrub- and/or tree layer) 

covered mires. Some communities are divided into variants based on 

dominant relations. The mire communities usually correspond approxi

mately to the association level, but sometimes correspond to a lower 

level. 

Differential species and characteristic species are defi

ned according to Braun-Blanquet (1964). Constant species are species 

with> 80% frequency. 

Some of the subjective classifications are ~ompared with 

numerical classifications obtained from the computer programme TABORD 

(Persson 1977, van der Maarel et al. 1978). The numerical treatment 

also includes use of the ordination technique reciprocal averaging 

(RA) (Hill 1973). For evaluation of this technique in relation to 

other ordination techniques see e. g. Orloci (1978), Whi ttaker & 

Gauch (1978), and van der Maarel (1979). 

With some exceptions the nomenclature follows Lid (1974; 

vascular plants), Nyholm (1954-1969; mosses), Arnell (1956; liver

worts), and Dahl & Krogh (1973; lichens). species are not separated 

within the Alchemilla vulgaris group, Hieracium, and Taraxacum. 

Empetrum nigrum and E. hermaphroditum are not separated on sterile 
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collections. Drepanocladus intermedius (Lindb.) Warnst. is regarded 

as a distinct species (cf. sjors 1948, Fransson 1972, Malmer 1973). 

speci s within the Sphagnum Subsecunda group are not separated. 

Sphagnum fallax includes S. angustifoliuw, S. fallax s.str., and S. 

flexuosum. Rhytidiadelphus calvescens/R. squarrosus is handled 

collectively. Species are not separated within the liverwort genera 

Calypogeia, Cephalozia, Cephaloziella, Lophozia, Pellia, Scapania, 

and partly Riccardia. To facilitate the field work Cladopodiella 

fluitans and Gymnocolea inflata were not separated (cf. Flatberg 

1970). Concerning 'Leiocolea borealis' see Frisvoll & Moen (1981). 

FLORISTIC ELEMENTS 

The investigated area belongs to the northern spruce fo

rest region of the boreale zone (sjors 1967). 

A characteristic feature of the lowland flora of central 

parts of Tr~ndelag is the occurrence of several different floristic 

elements. The relatively humid climate is reflected in flora and 

vegetation with a large number of species with a suboceanic distri

bution. 

A southern termophilous element is represented in south 

and south-west faced slopes with a warm local climate. 

Some mountain species occur in Tr~ndelag at lower altitu

des than in southern Norway (Flatberg & srether 1974). Some of these 

grow within the area at levels of 150-300 m a.s.l. 

Few species with an eastern Fennoscandian distribution 

occur in the area. 

The distribution of species and the categorising of diffe

rent floristic elements are based on Dahl (1950), Nyholm (1954-69), 

Arnell (1956) I Fregri (1960), Lye (1968), St~rmer (1969), Hul ten 

(1971), Gjrerevoll (1972), Lid (1974), Flatberg & Srether (1974), the 

authors' experiences during the field work, and data obtained from 

collections at the Museum of The Royal Norwegian society of Sciences 

and Letters, Trondheim (TRH). 
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The suboceanic element 

Species indlucded in this element have a Fennoscandian sub

oceanic distribution and/or have their main distribution along the 

western coast of Norway (Flatberg 1970). The following species with 

a suboceanic distribution are found in the investigated area or its 

closest surroundings (w - weaker suboceanic tendency, * - species 

that belong to a thermophilous southern coastal element); 

Blechnum spicant *Polystichum braunii 

Carex hostiana Ranunculus flammula 

c. pulicaris Succisa pratensis (w) 

c. tumidicarpa Thelypteris limbosperma 

Erica tetralix Bazzania trilobata 

*Festuca altissima Dicranum leioneuron (w) 

*Galium odoratum Eurhynchium striatum 

Juncus bulbosus Mnium hornum 

J. conglomeratus M. undulatum 

J. effusus Plagiothecium undulatum 

Lycopodium inundatum Racomitrium lanuginosum (w) 

Myrica gale Rhytidiadelphus loreus (w) 

Narthecium ossifragum Sphagnum imbricatum 

Plantago lanceolata S. quinquefarium 

S. strictum 

The suboceanic element is a geographic element including 

species with a different ecology, and there are presumably different 

ecological factors limiting their distribution. Rhgnehospora alba 

and R. fusea, both occurring in the area are often regarded as sub

oceanic species, but are considered to be "lowland species" in the 

present study (see also Flatberg 1970). 

Some species which are regarded as indicators of fen vege

tation in more continental parts of Fennoscandia occur in oceanic 

areas in ombrotrophic vegetation (Skogen 1969, Flatberg 1976). Carex 

paueiflora, Nartheeium ossifragum, Sphagnum papillosum, and S. pul

ehrum all grow in ombrotrophic mires in the area. Raeomitrium lanu

ginosum is dominant in hummocks and the seirpus eaespitosus-Sphagnum 

rubellum-S. tenellum hollow community are oceanic features in the 

ombrotrophic vegetation (Skogen 1969, Flatberg 1970). 
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The mire communities show most resemblance to analogous 

communities in humid areas in Fennoscandia. 

other elements 

Several thermophilous species with a southern distribution 

in Norway have their northern limit in Tr~ndelag. At their northern 

limits they grow on steep south facing slopes and screes with a 

favourable local climate and eutrophic soil (Gj~revoll 1972). The 

following species with a southern distribution in Norway grow within 

the investigated area (w - weaker thermophilous tendency); 

Corylus avellana 

Ulmus glabra 

Geum urbanum (w) 

Hepatica nobilis 

Humulus lupulus (w) 

(w) 

Hypericum hirsutum 

Lactuca muralis 

Polygonatum odoratum 

Satureja acinos 

viola mirabilis 

This group also includes species with varying ecology, 

probably belonging to several	 floristic elements. 

Most species with an eastern Fennoscandian distribution 

are not found in the invesitgation area. However, the following 

species are exceptions: 

Picea abies Eriophorum gracile 

Carex buxbaumii Ranunculus peltatus 

C. chordorrhiza	 Scheuchzeria palustris 

Aconitum septentrionale	 viola rupestris 

Sphagnum majus 

In Tr~ndelag several mountain species grow at low altitu

des, often on north facing rocks and screes (Dahl 1950, Flatberg & 

S~ther 1974). The following mountain species are found in locali 

ties lower than 300 m a.s.l. in the investigation are: 

Poa alpina oxyria digyna 

Alchemilla alpina saxifraga cotyledon 

cerastium alpinum Sedum rosea 
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MIRE VEGETATION 

Hydrotopographic complexes 

Moen (1973) lists eight types of complexes for Norway, 

viz. four ombrotrophic and four minerotrophic. The two dominating 

complexes within the investigated area are excentric raised bogs and 

sloping fens. Most of the large excentric raised bogs are situated 

in the lower regions of the area. The sloping fens are rich, espe

cially in the western parts of the area. In the eastern regions poor 

fens are common. "Ribbed" minerotrophic complexes occur scattered 

over the area. 

Local variations in vegetation 

Fennoscandian mire literature distinguishep between three 

main local "directions of variation" in vegetation, viz. the poor 

-rich gradient, the mud bottom - hummock gradient, and the mire ex

panse - mire margin gradient (Sjors 1948, 1950, Ruuhijarvi 1960, 

Malmer 1962 a, Sonesson 1970, and Moen 1973). 

The main gradient for classification in the present paper 

is the poor - rich gradient. The mire expanse - mire margin gradient 

distinguishes only between tree-/shrub covered mires and open mires. 

The distribution of species along the three local gradients 

on Tabs. If 11, and III is based on the arrangement of the communi

ties in the present paper. 
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Tab. 1. Distribution of species groups along the poor - rich gradient. 
common, -------- scattered. 

Bog Fen 

Carex hostiana 
C. lepidocarpa 
Schoenus ferrugineus 
Leiocolea rutheana 

Carex buxbaumii 
C. flava 
Eriophorum latifolium 
Thalictrum alpinum 
Calliergon trifarium 
Drepanocladus intermedius 
Sphagnum warnstorfii 
Leiocolea borealis 

Campylium stellatum 
Drepanocladus revolvens 
scorpidium scorpioides 

Selaginella selaginoides 
Tofieldia pusilla 
Drepanocladus badius 
D. exannulatus 

Sphagnum subnitens 
S. sect. Subsecunda 
Viola palustris 

Carex lasiocarpa 
C. rostrata 
Eriophorum angustifolium 
Molinia caerulea 
Equisetum fluviatile 
Menyanthes trifoliata 
Pinquicula vulgaris 
Potentilla erecta 

Eriophorum vaginatum 
Rubus chamaemorus 
Calliergon stramineum 
Drepanocladus schulzei 
Sphagnum fallax 
S. fuscum
 
S. lindbergii
 
S. magellanicum
 
S. nemoreum
 
S. papillosum
 
S. tenellum
 
Cladopodiella fluit.jGymnoc.infl.
 

Scheuchzeria palustris 
Sphagnum cuspidatum 

Andromeda polifolia 
Carex limosa 
Drosera anglica 
D. rotundifolia 
My-rica gale 
oxycoccus microcarpus 
o. cruadripetalus 

Poor Intermed. Rich Extremely 
rich 
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Tab. 11.	 Distribution of species groups along the mud bottom 
hummock gradient, common, -------- scattered. 

Mud Carpet	 Lawn Hummock
bottom 

Equisetum fluviatile 
utricularia intermedia 

Scheuchzeria palustris	 ---------------
Carex limosa 
Juncus stygius 
Rhynchospora alba 
Drepanocladus exannulatus 
D. schulzei 
Sphagnum cuspidatum 
S. lindbergii 

Drosera anglica -------------- 
Menyanthes trifoliata ---------------
Scorpidium scorpioides ---------------
Sphagnum majus ---------------
Carex lasiocarpa 
C. rostrata 
Eriophorum angustifolium 
Cladopodiella fluit./Gymnoc.infl. 

Sphagnum pulchrum 
S. riparium 

Carex chordorrhiza	 ------------
Sphagnum subnitens --------------
Scirpus caespitosus ----------- 
S. hudsohnianus	 ----------------
Selaginella selaginoides	 ----------------
Campylium stellatum	 ----------------
Drepanocladus intermedius	 ----------------
Sphagnum papillosum	 --------------- 
S. tenellum	 --------------- 
S. compactum	 ----------------
Narthecium ossifragum 
Molinia caerulea 
Tofieldia pusilla 

Drepanocladus badius	 ---------------
Oxycoccus microcarpus	 --------------- 
O. quadripetalus	 ----------------
Calypogeia sp(p).	 ----------------
Dicranum leioneuron 
Sphagnum rubellum 
Lepidozia setacea 
ptilidium ciliare 
Mylia anomala 
Cephalozia sp(p). 
Cephaloziella sp(p). 

Calluna vulgaris 
Empetrum spp. 
Plurozium sChreberi 
Polytricum juniperinum var. gracilis 
Sphagnum fuscum 
Racomitrium lanuginosum 
Cladonia alpestris 
C. rangi ferina 
C. arbuscula 

Drosera rotundifolia	 --------,-----------
Andromeda polifolia 
Eriophorum vaginatum 



------------------
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Tab. I I I.	 Distribution of species groups on open and tree/shrub 

covered mires. common, -------- scattered. 

Mire Mire 
margin expanse 

Alnus incana 
Agrostis canina 
Carex echinata 
c. nigra 
Deschampsia caespitosa 
Anemone nemorosa 
Cornus suecica 
Crepis paludosa 
Filipendula ulmaria 
Galium boreale 
Geranium sylvaticurn 
Hieracium spp. 
Melampyrum pratense 
Saussurea alpina 
Calliergonella cuspidata 
Dicranum majus 
D. scopariurn 
Hylocomium splendens 
Mnium pseudopunctatum 
M. seligeri 
Sphagnum fallax 
S. russowii 
Chilo9cyphus polyanthus 
Obtusifoliurn obtusUffi 
Tritomaria quinquectentata 

Picea abies	 ------------------
Pinus sylvestris	 --------------------
vacciniurn myrtillus	 --------------------
V. uliginosurn	 --------------------
V. vitis-idaea	 --------------------
Potentilla erecta 
Trientalis europaea	 ---------------------
Aulacornnium palustre	 --------------------
s. nemoreum ---------------------
Drosera anglica --------------------
D. rotundifolia	 ---------_.----------
S. fuscum	 -..------_.----------
S. subnitens	 ---------_.------------
Carex limosa 
Juncus stygius 
Scirpus caespitosus 
Rhynchospora alba 
Scheuchzeria palustris 
Schoenus ferrugineus 
Utricularia interrnedia 
Drepanocladus schulzei 
Racornitrium lanuginosum 
Scorpidium scorpio ides 
sphagnum cornpacturn 
s. cuspidaturn
 
s. lindbergii
 
S. pulchrum
 
S. majus
 
S. rubellum
 
S. tt::nellum
 
Cladopodiella fluit./Gymnoc. infl.
 

Andromeda polifolia 
Calluna vulgaris 
Empetrum spp. 
Oxycoccus microcarpus 
O. quadripetalus 
Carex lasiocarpa 
C. pauciflora 
C. rostrata 
Eriophorum angustifolium 
E. latifolium 
E. v;..J.ginatu,m 
Menyanthee trifoliata 
Molin1d caerulea 
Pinguicula vulgaris 
Pleurozium schreberi 
sphagnum warnstofii 
Ptilidium ciliare 
Riccardia pinguis 
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SYNOPSIS OF THE MIRE COMMUNITIES 

Ombrotrophic mire 

Open 

Hollow 

Mud bottom 

Mud bottom/carpet 

carpet 

Lawn 

Hummock 

Tree/shrub covered 

Minerotrophic mire 

Poor fen 

Open
 

Mud bottom
 

Carpet
 

Scheuchzeria palustris-Sphagnum cuspidatum 

community 

Carex limosa-cladopodiella fluitans/Gymnocolea 

inflata community 

Carex limosa-Rhynchospora alba-Drepanocladus 

schulzei-Cladopodiella fluitans/Gymnocolea in

flata community 

Eriophorum vaginatum-Sphagnum cuspidatum-S. 

majus-S. pulchrum community 

Sphagnum magellanicum-s. pulchrum community 

scirpus caespitosus-Sphagnum rubellum-S. te

nellum community 

Calluna vulgaris-Drosera rotundifolia-Rubus 

chamaemorus-Sphagnum fuscum community 

Calluna vulgaris-Pleurozium schreberi-Polytri

chum juniperinum var. gracilius community 

Dicranum leioneuron-Sphagnum nemoreum community 

Racomitrium lanuginosum-Cladonia community 

Cladonia community 

Sphagnum fuscum community 

vaccinium-Cornus suecica-Hylocomium splendens 

community 

Carex limosa-Menyanthes trifoliata community 

Eriophorum angustifolium-Sphagnum pulchrum 

community 

Carex rostrata-Sphagnum riparium community 

Drosera rotundifolia-Sphagnum magellanicum 

community 

Carex limosa-Sphagnum papillosum-S. majus 

community 
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Lawn 
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Scirpus caespitosus-Sphagnum compactum 

Cladopodiella fluitans/Gymnocolea inflata 

community 

Scirpus caespitosus-Sphagnum tenellum community 

Mo1inia caeru1ea-Scirpus caespitosus-Narthecium 

ossifragum community 

Empetrum-Cornus suecica-sphagnum fallax community 

Molinia caerulea-Narthecium ossifragum community 

Equisetum fluviatile-Utricularia intermedia

Scorpidium scorpioides community 

Carex limosa-C. livida community 

Molinia caerulea-Sphagnum subnitens community 

Molinia caerulea-Scirpus caespitosus-Sphagnum 

papillosum-Sphagnum sect. Subsecunda community 

Carex rostrata-Equisetum fluviatile community 

scorpidium scorpioides community 

Carex dioica-sphagnum subnites-S. warnstorfii 

community 

Molinia caerulea-Scirpus caespitosus-Campylium 

stellatum community 

Molinia caerulea-Potentilla erecta-Campylium 

stellatum community 

Carex limosa-scirpus quinqueflorus-Scorpidium 

scorpioides community 

Campylium stellatum-Drepanocladus intermedius 

community 

Schoenus ferrugineus-Campylium stellatum


Drepanocladus intermedius community
 

Potentilla erecta-Campylium stellatum-Drepano


cladus intermedius community
 



- 22 

OMBROTROPHIC VEGETATION 

Large ombrotrophic mire complexes are common in the lowest 

parts of the area (150-200 m a.s.l.). They are all of the excentric 

raised bog type, with variously developed hummock banks. The lagg 

is narrow, approximately 1 m wide. Inside the lagg is a 10-30 m 

broad zone with pine forest and heather dominant in the field layer. 

No outstanding floristic feature unites ombrotrophic vege

tation as a whole (Fransson 1972). Only Andromeda polifolia and 

Eriophorum vaginatum grow throughout; along the mud bottom-hummock 

gradient as well as the mire expanse - mire margin gradient. Drosera 

rotundifolia is found along the mud bottom - hummock gradient, but 

it is a preferential mire expanse species. 

The most common dominants in ombrotrophic vegetation are 

Sphagnum cuspidatum and Carex limosa in the lowest levels of hollows, 

S. magellanicum in carpets, Scirpus caespitosus and S. tenellum in 

lawns, and Calluna vulgaris, Racomitrium lanuginosum, S. fuscum, and 

Cladonia species in hummocks. 

Although no outstanding floristic feature is common bet

ween hollows and hummocks, it is reasonable to emphasize the close 

interdependence between hollows and hummocks, together forming an 

ecological whole (see Du Rietz 1949). In Cajander (1913) and Nord

hagen (1943) a separate phytosociological handling of hollow and 

hummock vegetation has obscured "Die Mineralbodenwasserzeigergrenze" 

(Du Rietz 1949). These authors have joined the ombrotrophic hollow 

vegetation with corresponding fen vegetation. 

Compared with the regional complexes in the IBP-proposal 

(Malmer 1973) the complexes within the investigated area are closest 

to the Rubellum-fuscum complex, with Sphagnum magellanicum as an im

portant hollow dominant. Racomitrium lanuginosum is a common hummock 

dominant on some mires (cf. Racomitrium-complex sensu Malmer 1973, 

see also Flatberg (1976». concerning the Rubellum-complex type 

"Komosse", Osvald (1923» some of its oceanic species, Erica tetralix 

and Sphagnum imbricatum are lacking, except for S. imhricatum that 

occurs twice within the investigated area (K. I. Flatberg, pers. 

inform). Moreover, Sphagnum rubellum is not dominant in hummocks. 

The Cladonia community and Sphagnum fuscum community form 

a transition between the mire expance and mire margin vegetation. 
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The Vaccinium-Cornus suecica-Hglocomium splendens community is a 

pure margin community. 

Open bog 

Hollow vegetation 

Scheuchzeria palustris-Sphagnum cuspidatum community (Tab VII). 

The releves are from a wet hollow mud bottom in the eas

tern part of the area (350 m a.s.l.). 

The level of the ground water is high; Sphagnum cuspidatum 

floats in the water. S. cuspidatum-dominated communities are more 

common in ombrotrophic mires than in fens, and this species is one 

of the few preferentially ombrotrophic species. 

The Scheuchzeri a palustris-Sphagnum cuspidatum community 

is limited to small, wet mud bottom hollows on ombrotrophic mires. 

Osvald (1923) reports a Scheuchzeria palustris-Sphagnum 

cuspidatum association from Komosse, in which sometimes only the two 

species naming the association occur. S. cuspidatum vegetation with 

Scheuchzeria palustris is described by Melin (1917), Sjors (1948), 

Eurola (1962), Malmer (1962 a), and Fransson (1972). S. cuspidatum 

has a southerly Fennoscandina distribution (Malmer 1966), and S. cus

pidatum dominated communities in bogs do not occur in Northern Fin

land (Eurola 1962). 

Carex limosa-Cladipodiella fluitans!Gymnocolea inflata community 

(Tab. VII) 

In mud bottoms with oxidized peat the hepatics Cladopo

diella fluitans!Ggmnocolea inflata are among the most common domi

nants. The community has a patchy distribution, often with very small 

stands. Where the two hepatics are not dense, the peat is covered 

by a layer of algae. Sphagnum species have scattered occurrences. 

The field layer is sparsely developed and may be absent. Species 

occurring are Andromeda polifolia, Carex limosa, and Drosera anglica. 

The Cladopodiella fluitans!Ggmnocolea inflata-Drepanocladus 

fluitans community of Flatberg (1970) is analogous to this community. 

An alga taxon is often used to name the community. Fransson (1972) 
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divides his Cuspidatetum-association into three subassociations, of 

which one is zygogonietosum (see also sjors 1948). 

Carex limosa-Rhynchospora alba-Drepanocladus schulzei

Cladopodiella fluitans/Gymnocolea inflata community (Tab. VII) 

The transition between mud bottom and carpet is gradual. 

The Sphagnum mat is split up, and the field layer is sparse. Constant 

species are Carex limosa, Rhynchospora alba, Drepanocladus schulzei, 

and Cladopodiella fluitans/Gymnocolea inflata. Eriophorum vaginatum 

indicating a higher level than the two previously mentioned communi

ties. Mat-forming Sphagna and species such as Eriophorum vaginatum, 

Sphagnum lindbergii, and Drepanocladus schulzei differ from these 

communities. 

Two variants with Sphagnum cuspidatum and S. papillosum 

dominance, respectively, are separated. The S. cuspidatum variant 

is a transition community between mud bottom and carpet. 

In eastern Fennoscandia S. papillosum and S. pulchrum grow 

only in fens (Ruuhijarvi 1960). Both species occur in the S. cuspi

datum variant, which is presumed to be an ornbrotrophic community. 

Both are found in ornbrotrophic mires in western Norway (Skogen 1966, 

Flatberg 1970, Moen & SeInes 1979) and in South-Western Sweden 

(Fransson 1972). 

The Eriophorum vaginatum-Sphagnum cuspidatum association 

of Svensson (1965) is similar. 

Eriophorum vaginatum-Sphagnum cuspidatum-s. majus

S. pulchrum community (Tab. VII) 

In this community the importance of Sphagnum cuspidatum 

diminishes and other Sphagna predominate, primarily S. pulchrum and 

S. major. 

The ground water level is high, during most of the growing 

season water occurs a few cm below the top of the Sphagnum mat. S. 

pulchrum grows in a zone above the cuspidatum level in hollow pools. 

S. majus individuals grow scattered in the pulchrum mat. 

Carex limosa and Eriophorum vaginatum are cons tans together 

with the three Sphagnum species mentioned. S. pulchrum, dominant in 

ornbrotrophic carpets, is described by Skogen (1966), and S. pulchrum 

is frequently reported in bogs in western Norway (Flatberg 1976). 
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Sphagnum magellanicum-S. pulchrum community (Tab. VII) 

Sphagnum magellanicum is one of the most common species in 

hollows in the area and the surrounding area (Klokk 1974). S. magel

lanicum has a wide amplitude along the mud bottom - hummock gradient, 

but has its main distribution in carpets. The ground water level is 

relatively high, 6-10 cm from the top of the Sphagnum mat during the 

growing season. The S. magellanicum mats are dense and other Sphag

num species grow sparsely. Vascular plants are not well established 

in these mats. 

In addition to S. magellanicum the constants are Andromeda 

polifolia, Eriophorum vaginatum, and S. pulchrum. 

The community has few differential species in comparison 

to other carpet communities, but it is best characterised by the do

minance of S. magellanicum. S. magellanicum is reported as dominant 

in the upper hollow level in Rubello-Fuscion bogs (type "Skagerhult

mosse") (Du Rietz 1949) (see also Flatberg 1976). According to Sjors 

(1948) S. magellanicum is common in large hollows in the western part 

of the Bergslagen area. Svensson (1965) and Fransson (1972) report 

S. magellanicum-dominated stands in a wide amplitude along the mud 

bottom - hummock gradient. 

Scirpus caespitosus-Sphagnum rubellum-S. tenellum community (Tab. 

VI I) 

This is the lawn community of the hollows, and it is quan

titatively the most important ombrotrophic community. 

Sphagnum tenellum-dominated hollows are common in the in

vestigated area. Scirpus caespitosus dominates the field layer and 

emphasizes the lawn character of the community. Other important 

field layer species are Andromeda polifolia, Eriophorum vaginatum, 

Drosera anglica and D. rotundifolia. 

S. tenellum is dominant and constant in the bottom layer; 

S. rubellum is also constant. Several hepatics, absent in the den

sest and most homogenous Sphagnum mats occur, viz. Cephalozia sp (p), 

Cladopodiella fluitansjGymnocolea inflata, Lepidozia setacea, and 

ptilidium ciliare. 

S. tenellum-dominated hollow communities are common in 

Fennoscandia and are reported by Osvald (1923), Eurola (1962), Svens

son (1965), Skogen (1966), Flatberg (1970), and Fransson (1972). 
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Hummock vegetation 

Calluna vulgaris-Drosera rotundifolia-Rubus chamaemorus

Sphagnum fuscum community (Tab. VIII) 

This is quantitatively the most important hummock communi

ty on the large excentric raised bogs in the lower parts of the area. 

Calluna vulgaris and Sphagnum fuscum are dominants in the 

field and bottom layer, respectively. Sphagnum rubellum grows In 

the lower part of fuscum hummocks and is constant in the community. 

Other frequent species are Empetrum sp (p), Oxycoccus microcarpus, 

Eriophorum vaginatum, Drosera rotundifolia, Rubus chamaemorus, and 

Mylia anomala. Scirpus caespitosus, Sphagnum fuscum, S. rubellum, 

Lepidozia setacea, and Mylia anomala are preferentially differential 

species distinguishable from other hummock communities. Stand (B) 

is a Myrica variant of an ombrotrophic site in an ombro-minerotro

phic complex. Occurrences of Carex pauciflora, Myrica gale, and Cal

liergon stramineum suggests this stand may not be ombrotrophic. In 

eastern Fennoscandia these species are considered to grow only in 

fens. Sjors (1948) uses them to differentiate between species of 

fens and bogs. He also mentions that in South-West Sweden Myrica 

may grow in ombrotrophic sites (see also Skogen (1966) and Flatberg 

(1976) from western Norway, and Sjors (1971». Flatberg (1970) re

ports Carex pauciflora and Calliergon stramineum ombrotrophic in 

Nordmyra (10 km west of the investigated area). 

Both Sjors (1948) and Fransson (1972) assign all ombrotro

phic hummock vegetation to one association. Fransson (1972) separa

tes Calluno-fuscetum into five facies according to different domi

nants in the bottom layer. His S. fuscum facies are phytosociologi

cally close to the Calluna vulgaris - Drosera rotundifolia - Rubus 

chamaemorus - Sphagnum fuscum community. The Calluna vulgaris 

Drosera rotundifolia - Rubus chamaemorus - Sphagnum fuscum community 

of Flatberg (1970) is also a parallel. 

Calluna vulgaris-Pleu~ozium schreberi-Polytrichum juniperinum 

var. gracilius communlty (Tab. VIII) 

This community occurs on hummocks on some of the large ex

centric raised bogs, and is characterized by the dominance of Pleuro

zium schreberi. Other constants are Andromeda polifolia, Calluna 



- 27 

vulgaris, Empetrum sp(p), Eriophorum vaginatum, and Polytrichum juni

perinum var. gracilius. The low importance of Sphangum and Cladonia 

species is a negative characteristic of the community. P. schreberi 

and P. juniperinum var. gracilius are preferentially differential 

species distinguishing from other communities. 

Pleurozium schreberi-dominated ombrotrophic mire expanse 

hummock vegetation is described by Sjors (1946), Persson (1961), 

Sonesson (1970), Flatberg (1970, 1976), Moen et al. (1976), and Moen 

& SeInes (1979). 

Dicranum leioneuron-Sphagnum nemoreum community (Tabe. VIII) 

Some hummock tops are totally dominated by Dicranum leio

neuron. This hummock vegetation is observed in only one of the ex

centric raised bogs. D. leioneuron dominates hummocks in the same 

amplitude as Pleurozium schreberi, and they dominate alternate hum

mocks on the same mire. D. leironeuron and Sphagnum nemoreum are 

preferentially differential species distinguishing the community 

from other hummock communites. 

The cetraria islandica variant occurs at at somewhat lower 

level as indicated by Scirpus caespitosus. 

Racomitrium lanuginosum-Cladonia community (Tab. VIII) 

This is a common hummock community which occurs at higher 

altitudes (350-500 m a.s.l.). In the large excentric complexes at 

lower altitudes Racomitrium lanuginosum rarely dominates the hummocks, 

this indicates that the higher altitudes have a more humid climate 

(cf. precipitation values of the station Vennafjell, Fig. 3). 

Cladonia alpestris, C. rangiferina, C. arbuscula, and R. 

lanuginosum are alternating dominants in the bottom layer. Racomit

rium hummocks are large with some margin character indicated by 

Vaccinium myrtillus and V. uliginosum. A differential species dis

tinguishable from other hummock vegetation is R. lanuginosum, and 

the three mentioned Cladonia species are preferential species. The 

two releves 31 and 32 (Tab. VIII) are from dense stands of Cladonia 

alpestris, where other cryptogams are scarce. However, scattered 

individuals of Pleurozium schreberi and ptilidium ciliare are charac

teristic of C. alpestris hummocks. 

R. lanuginosum-dominated hummock vegetation is an oceanic 
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feature of ombrotrophic mire vegetation in Fennoscandia, reported 

only from coast areas or other humid areas (Skogen 1966, Flatberg 

1970, 1976, Moen & SeInes 1979). 

Tree-!shrub-covered bog 

Cladonia community (Tab. IX) 

This community is phytosociological closely related to the 

Cladonia-dominated mire expanse vegetation. Racomitrium lanuginosum 

is more scattered than in corresponding mire expanse vegetation 

(mire expanse in a geographic .sense) (see also Flatberg 1970). 

Three Vaccinium species indicate the margin character, but 

the phytosociological difference from the mire expanse Racomitrium 

lanuginosum-Cladonia community is not significant. 

sphagnum fuscum community (Tab. IX) 

Sphagnum fuscum has a strong affinity with mire expanse. 

The margin character is weak, only indicated by Vaccinium species. 

Near the margin of the mire S. fuscum grows in small flat 

hummocks, in time probably becoming pure margin vegetation. Phyto

sociologically the Sphagnum fuscum community may be listed to the 

Calluna vulgaris-Drosera rotundifolia-Rubus chamaemorus community. 

vaccinium-cornus suecica-Hglocomium splendens community (Tab. IX) 

This is the only pure mire margin community on ombrotro

phic mire. The community usually occurs in a zone between the mire 

expanse and the mineral soil, but sometimes it occurs in depressions 

isolated from a mire expanse. 

The tree layer consists of pine trees up to 15-20 m in 

height. Picea abies occurs scattered in the shrub layer, rarely 

higher than 1 m. Calluna vulgaris, Empetrum hermaphroditum, and the 

Vaccinium species dominate the field layer. The bottom layer is well 

developed with a mixture of spruce forest mosses and oligotrophic 

Sphagna. 

The margin character is strong, and the following species 

are differential species distinguishing from the two previous com

munities and the mire expanse hummock vegetation: Picea abies, 
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Deschampsia flexuosa, Cornus suecica, Dicranum majus, Hylocomium 

splendens, and Barbilophozia lycopodioides. 

The Vaccinium-Cornus suecica-Hylocomium splendens community 

may be assigned to Vaccinia uliginosi-Pinetum (Kleist 1929). Out of 

the 21 species Kielland-Lund (1973) assigns to this association, 18 

are common in the Vaccinium-Cornus suecica-Hylocomium splendens com

munity. Aune (1973) mentions associations described in the litera

ture synonymous with Vaccinio uliginosi-Pinetum. In addition to 

those mentioned by Aune (1973), several papers on mire vegetation 

describe similar vegetation. From Finland i.a. Ruuhijarvi (1960) 

reports phytosociologically similar vegetation. As mentioned in his 

paper Ledum palustre and Carex globularis are common in this vegeta

tion in eastern Fennoscandia (see also Sjors 1948). 

The Pinus-Vaccinium assocition of Sjors (1948) and Vacci

nietum uliginosi association of Fransson (1972) show good correla

tions with the described Vaccinium-Cornus suecica-Hylocomium splen

dens community. 

Compared with analogous vegetation in sjors (1948), Ruuhi

jarvi (1960), Fransson (1972) (Tab. IX) shows a higher frequency of 

Deschampsia flexuosa, and the mosses Hylocomium splendens, Pleuro

zium schreberi, and ptilium crista-castrensis are more frequent do

minants than Sphagna. 

POOR FEN 

In the eastern parts of the area slightly sloping poor fens 

predominate the mire vegetation. Some of these are former hay cut 

areas. Fens with a greater angle of inclination are usually rich. 

Most of the species growing in poor fens also grow in bogs, 

the poor fens differ from the latter by stable occurrences of minero

trophic indicators. The most common indicators are Carex lasiocarpa, 

C. rostrata, Molinia caerulea, and Menyanthes trifoliata. All of 

them except for Menyanthes, are relatively indifferent along the mud 

bottom - hummock gradient. 

Poor fens differ from intermediate and rich fens since 

they lack eutrophic species. Poor fens have no positive differen

tial species distinguishable from richer fens. 
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The division between bogs and fens is stressed by the strict 

use of character species of minerotrophic vegetation. This is consi

dered to be one of the most important dividing lines in mire vegeta

tion (Du Rietz 1949). As mentioned by Flatberg (1970) situations 

may occur where a thick layer of ombrogenic peat causes ombrogenic 

wet of soil, but species with deep roots nevertheless reach ground 

water influenced by minerotrophy. These mires are regarded as fens 

(cf. "extreme poor fen" Du Rietz 1949) since indicators of minero

trophy are present. 

Poor fens are negatively distinguishable from richer fens 

by the less exclusive eutrophic indicators of the intermediate fen. 

The "transitional poor fen" (overgangsfattigkarr") of witting (1947) 

is regarded as intermediate fen (see also Du Rietz 1949). 

The most common species in the tree/shrub layer of poor 

fens are Betula pubescens and Picea abies. The margin character of 

the Empetrum-Cornus suecica-Sphagnum fallax community is distinct. 

The Molinia caerulea-Narthecium ossifragum community is, however, a 

transitional community between mire margin and mire expanse. 

Open poor fen 

Carex limosa-Menyanthes trifoliata community (Tab. X) 

The analyses are from wet flarks in a poor flark fen. The 

ground water was exposed, 0-10 cm deep water covering dark brown mud. 

The community represents the wet end of the mud bottom - hummock gra

dient. Mud bottom communities of this kind have no net peat produc

tion (Sjors 1948). 

Constants are Carex lasiocarpa, C. limosa, and Menganthes 

trifoliata. utricularia intermedia in stand B indicates more eutro

phic conditions in this stand. It is a common problem to place com

munities extremely poor in species along the poor - rich gradient. 

The wet flark vegetation shows relatively little variation according 

to different nutrient condition of adjacent mire vegetation. 

Eriophorum angustifolium-Sphagnum pUlchrum community (Tab. X) 

Both the separated variants represent lowest level of closed 

Sphagnum mats, the carpet level. 
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Sphagnum lindbergii is most frequent at higher altitudes 

in the area. The analyses of the Sphagnum lindbergii - Drepanocladus 

schulzei variant are recorded on an extremely poor fen, 440 m a.s.1. 

Eriophorum angustifolium and Menganthes trifoliata are the only in

dicators of minerotrophy. Hepatics have difficulties in establishing 

themselves in dense S. lindbergii mats. 

S. lindbergii has a northern distribution in Fennoscandia 

(Sjors 1948, Ma1mer 1966, Fransson 1972). In the "Sphagnum-Rimpi

weissmore" (Ruuhijarvi 1960) S. lindbergii gradually increases in 

importance towards the north. 

The Sphagnum lindbergii-Drepanocladus schulzei variant is 

structurally similar to Carex rotundata-D. schulzei vegetation of 

Sonesson (1970), where D. schulzei and S. lindbergii dominate in a 

separated S. lindbergii variant, and Sphagnum lindbergii-vegetation 

of Elve1and (1976). 

The Sphagnum pulchrum variant is uninfluenced by altitude 

within the area (see also Fransson 1972). S. pulchrum has its main 

distribution in south-western parts of Fennoscandia (Waldheim & Wei

mark 1943, sjors 1948). 

Carex rostrata-Sphagnum riparium community (Tab. X) 

Sphagnum riparium rarely dominates in mire vegetation in 

the area. The analyses are based on a carpet stand adjacent to a 

small lake. Mean ground water level was 12 cm below the top of the 

Sphagnum mat on the day the analyses were recorded. The community 

is poor in species (cf. Sonesson 1970) and is homogenous. Except 

for scattered individuals of Drepanocladus schulzei, the moss mat is 

a pure population of S. riparium. The homogeneity is stressed by 

the fact that all four field layer species are constants. 

S. riparium-dominated communities are described by e.g. 

Sjors (1948), Persson (1961), and Sonesson (1970). 

Drosera rotundifolia-Sphagnum magellanicum community (Tab. X) 

This is a transition community between carpet and lawn. 

Carex limosa and Drosera anglica are preferantially differential 

species of carpet and mud bottom as opposed to lawn. Sphagnum fus

cum and S. rubellum grow scattered on small elevations indicating a 

succession towards hummock vegetation. S. magellanicum is more 

dominant in bogs than in fens in the area (see also K10kk 1974). 
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Carex limosa-Sphagnum papillosum-S. majus community (Tab. X) 

Sphagnum papillosum prefers lawns, but it is here dominant 

in a typical carpet community. The analyses are from a stand near a 

small lake, where S. papillosum mats form the lowest Sphagnum level. 

Carex limosa, Drepanocladus schulzei, and Sphagnum majus emphasize 

the carpet character. 

The carpet association Carex rostrata-pauciflora-Sphagnum 

papi llosum (Sj ors 1948) and parts of Rhynchospora-papi lletosum 

(Fransson 1972) are similar vegetation types. 

scirpus caespitosus-Sphagnum compactum-Cladopodiella 

fluitans/Gymncolea inflata community (Tab. XI) 

Sphagnum compactum and Cladopodiella fluitans/Gymnocolea 

inflata dominated fens cover large areas at high altitudes in the 

area. S. compactum is the most common Sphagnum dominant in lawns on 

extremely poor fens. A characteristic feature of the community is a 

spli.t Sphagnum mat, with small spots of open oxidized peat, often 

with Cladopodiella fluitans/Gymnocolea inflata. This description 

also characterises the locality of Lycopodium inundatum (see also 

Sjors 1948). 

Increased frequency of S. compactum dominated communities 

at higher altitudes is mentionded by e.g. Ruuhijarvi (1960) and 

Fransson (1972). Both the Sphagnetum compacti-association of Frans

son (1972) and the Sphagnum compactum- "weissmoore" of Ruuhij arvi 

(1960) have the same floristic characteristics as the present commu

nity. 

Scirpus caespitosus-sphagnum tenellum community (Tab. XI) 

Sphagnum tenellum and S. papillosum are the most common 

dominants in lawns of poor fens. 

Constants are Andromeda polifolia, Eriophorum vaginatum, 

scirpus caespitosus, Drosera rotundifolia, Sphagnum tenellum, and 

Cladopodiella fluitans/Gymnocolea inflata. Scirpus caespitosus is 

the field layer dominant. The following species are preferentially 

differential species distinguishable from other lawn poor fen vege

tation, Empetrum sp (p), Oxycoccus microcarpus, O. quadripetalus, 

Eriophorum vaginatum, scirpus caespitosus, Sphagnum tenellum, ptili

dium ciliare, Lepidozia setacea, and Mylia anomala. 
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Sphagnum subnitens occurs in one stand. This species is 

in Fennoscandia often regarded as a characteristic species of inter

mediate fens. In the investigated area, S. subnitens also grows scat

tered in poor fens. In western Norway S. subnitens is also found in 

bogs (Skogen 1969, Flatberg 1976). 

The main distribution of the Sphagnum tenellum variant 

occurs at a lower level than the S. papillosum variant, this is in

dicated by the occurrence of Drosera anglica, Drepanocladus schulzei, 

and by Sphagnum majus in the former and S. rubellum in the latter. 

The community is similar to S. tenellum dominated hollow vegetation. 

Both Sjors (1948) and Fransson (1972) mention two lawn 

communities in poor fens with scirpus caespitosus, Sphagnum papillo

sum, and S. tenellum dominance. Although Molinia caerulea occurs in 

Table XI, the two communities without Molinia, viz. Scirpus caespi

tosus-Carex paucilfora-Sphagnum tenellum-papillosum association 

(Sjors 1948) and Trichophoro-papilletosum (Fransson 1972), are most 

similar. 

Molinia caerulea-Scirpus caespitosus-Narthecium ossifragum 

community (Tab. XI) 

Narthecium mats usually occur in patches in mire vegeta

tion, but sometimes they cover the whole mire. This is a characte

ristic lawn community with dense firm mats of Narthecium and a 

sparse bottom layer. The community is poor in species and is homo

genous. Andromeda polifolia has its highest mean cover value in 

this community. 

Narthecium-dominated communities in Fennoscandia only oc

cur in humid areas, Skogen (1976), Moen (1975), and Flatberg (1976) 

from western Norway, Fransson (1972) from south-western Sweden, and 

Sjors (1948) and Fransson (1963) from western Jamtland, Central 

Sweden. 

Tree-jshrub covered poor fen 

Empetrum-Cornus suecica-Sphagnum fallax community (Tab. XII) 

The most frequent field layer dominants are Calluna vulga

ris, Scirpus caespitosus, and Rubus chamaemorus, and Sphagnum fallax 
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1S the bottom layer dominant. The margin character is indicated by 

Betula pubescens, Vaccinium spp., Cornus suecica, Dicranum majus, 

Pleurozium schreberi, Sphagnum fallax, S. russowii, and Obtusifolium 

obtusum. These are also preferential or exclusive differential 

species distinguishing from poor fen mire expanse communities. 

Betula-Eriophorum vaginatum-Carex pauciflora-fusca-Sphag

num parvifolium association (Sjors 1948) and Pauciflora-parvifolie

tum association (Fransson 1972) are similar communities. 

Molinia caerulea-Narthecium ossifragum community (Tab. XII) 

The margin character is weak, indicated by Vaccinium spp. 

Narthecium totally dominates the field layer, and the bottom layer 

is sparse. Phytosociologically this forms a transition between mire 

margin and mire expanse, and the floristic difference against the 

mire expanse Molinia caerulea-scirpus caespitosus-Narthecium ossi

fragum community is small. 

INTERMEDIATE FEN (OPEN) 

Intermediate fens are most common in eastern parts of the 

area at altitudes 300-400 m a.s.l. 

Intermediate mud bottoms and carpets do not cover large 

continuous areas but occur in small flarks. On "ribbed" mires with 

low hummock banks ("ribs") the flarks often have intermediate vege

tation and the "ribs" poor fen vegetation. situations also occur 

with rich fen vegetation in the lower levels and intermediate fen 

vegetation in the higher levels, i.e. Sphagnum subnitens mat sur

rounded by Scorpidium or Campylium vegetation. 

A characteristic feature of intermediate fens is the simul

tanous occurrence of poor fen species and less exclusive rich fen 

species (Sjors 1948, Flatberg 1970). The intermediate fen has no 

exclusive character species sensu stricto, but Sphagnum subnitens 

has its main occurrence there. The less exclusive rich fen species 

are differential species distinguising from poor fens, viz. Carex 

dioica, Selaginella selaginoides, Tofieldia pusilla, Campylium stel

latum, Drepanocladus badius, D. exannulatus, D. revolvens s. str. , 

scorpidium scorpioides, Sphagnum Sect. Subsecunda species, and S. 
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warnstorfii. Most of the field layer dominants also grow in poor 

fens, i.e. Carex rostrata, Molinia caerulea, and scirpus caespitosus. 

Some species grow in poor and intermediate fens, but not in rich and 

extremely rich fens (Tab. 11). 

The amplitude of the intermediate fen along the poor-rich 

gradient is in accordance with Sjors (1952). The transition towards 

poor fens is gradual within the area, sometimes with just one scat

tered indicator species of intermediate fens. This parallels the 

relationship of the extremely poor fen to ombrotrophic mire. Loca

lization along the poor - rich gradient has been strictly defined 

according to the indicator value of the species .indicating the high

est value of eutrophy. Mud bottom and lawn communities are difficult 

to separate from poor fens. Many of the slightly sloping fens (3_40 

slope) in the eastern parts of the area are "poor" intermediate fens. 

In Fennoscandina papers before 1952, where vegetation is 

analysed along gradients, fens are classified as poor, medium rich, 

and extremely rich fens (i.e. Du Rietz 1949). In 1952 Sjors wrote 

" but in North Fennoscandia, there is often a kind of fen where 

some of the less exclusive species of rich fens mix with species of 

poor fens ... ". Sjors (1952) notes that several authors described 

communities with the species comination mentioned, e.g. Cajander 

(1913), Melin (1917), Nordhagen (1928), Kivinen (1935), and sjors 

(1946, 1948, 1950). Sjors (1952) introduced the term "intermediate 

fen" for these mires. Definitions in the present paper of the less 

exclusive rich fen species are in accordance with sjors (1952), ex

cept for Carex flava, Saussurea alpina, and Paludella squarrosa which 

in the present paper are regarded as rich fen species. 

The northerly distribution tendency of intermediate fens 

is also emphasized by Malmer (1973). 

Equisetum fluviatile-Utricularia intermedia-Scorpidium 

scorpioides community (Tab. XIII) 

Field and bottom layers are sparse. Differential species 

distinguishing from poor fen mud bottom are Utricularia intermedia, 

Drepanocladus exannulatus, and scorpidium scorpioides. S. scorpioi

des has its main distribution in rich and extremely rich fens, but 

occurs scattered in intermediate fens. The floristic difference 

from rich mud bottom communities is small. 
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Carex limosa-C. livida community (Tab. XIII) 

Carex livida-dominated flarks are only observed at higher 

altitudes in the eastern parts of the area. 

Ground water level was exposed the day the analysis was 

recorded. The bottom layer is sparse. Cladopodiella fluitans/Gymno

colea inflata are the only bryophytes. The field layer is homogenous 

with Carex livida as the only dominant. 

C. livida dominated mire vegetation is common in 6ubalpine 

and alpine areas, see Nordhagen (1943). Sjors (1948) mentions C. 

livida in all of his three mud bottom associations, but the most 

similar is the Carex limosa-chordorrhiza-livida-mud bottom-associa

tion. Almost identical is the Carex limosa-C. livida mud bottom re

ported by Elveland (1976). 

Molinia caerulea-sphagnum subnitens community (Tab. XIII) 

The community is dominated by dense brown-violet mats of 

Sphagnum subnitens. S. subnitens has a clumped distribution, forming 

a mosaic with wetter surroundings. Stand F deviates by having a 

higher number of species. It should be regarded as a transitional 

community towards lawn. 

Field layer dominants are Molinia caerulea, Scirpus cae

spitosus, and Menynathes trifoliata; with Myrica dominating in one 

stand. Indicator species of intermediate fen are not dominants, 

except for S. subnitens. Differential species distinguishing from 

poor fens are Carex dioica, Selaginella selaginoides, Tofieldia pu

silla, Campylium stellatum, Drepanocladus badius, D. revolvens s.str. 

Sphagnum Sect. Subsecunda species, and S. warnstorfii. Campylium 

stellatum and Drepanocladus revolvens s.str. only grow scattered in 

intermediate fens. Preferentially differential species are Viola 

palustris, S. subnitens, and Odontoschisma elongatum. 

The transition towards lawn is gradual, represented by 

stand F, and differential species distinguishing from intermediate 

lawn are few. Carex limosa is the only exclusive species and Meny

anthes is a preferential differential species. 

Flatberg (1970) describes several S. subnitens dominated 

communities in intermediate fens, where S. warnstorfii is codominant 

in most of them (see also Moen 1970). The Molinia caerulea-Sphagnum 

subnitens community is similar to S. subnitens dominated parts of 
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the subfulvetum-association of Fransson (1972). Sjors' (1948) Scir

pus caespitosus-Molinia-Sphagnum papillosum-Warnstorfianum-associa

tion is also similar in spite of other dominants in the bottom layer. 

Molinia caerulea-Scirpus caespitosus-Sphagnum papillosum

S.	 Sect. Subsecunda community (Tab. XIII) 

Intermediate lawn vegetation is common in the eastern part 

of the area, sometimes covering the whole mire. This vegetation has 

few	 indicator species of intermediate fen vegetation. 

Frequent species which are also found in poor fens are 

Molinia caerulea, scirpus caespitosus, Drosera rotundifolia, Sphag

num papillosum, and Cladopodiella fluitans/Gymnocolea inflata. Ex

clusive differential species distinguishing from poor fens are Sela

ginella selaginoides, Campylium stellatum, Drepanocladus badius, and 

Sphagnum Sect. Subsecunda species. 

Similar vegetation is the Scirpus caespitosus-Molinia-sphag

num papillosum-association (sjors 1948) and the scirpus caespitosus

Sphagnum papillosum-rubellum-subnitens community (Flatberg 1970). 

RICH FEN 

Rich fens have many species in common with extremely rich 

fens, but they lack the exclusive character species of the latter. 

The field layer dominants are the same as in intermediate and poor 

fens, but the bottom layer dominants differ. scorpidium scorpioides, 

Campylium stellatum, and Drepanocladus species replace the Sphagna. 

Differential (preferential-p) species distinguishing from interme

diate fens are Carex flava, Eriophorum latifolium, Thalictrum alpi

num, campylium stellatum (p), Drepanocladus revolvens s.str. (p), D. 

intermedius, scorpidium scorpioides (p), and Leiocolea borealis. 

Until the separation of intermediate fens (Sjors 1952), 

the rich mire vegetation was classified as "transition rich fen" 

("overgaengsrikkarr") and extremely rich fen (Witting 1947, Du Rietz 

1949). In the present paper rich fen is used synonymously with 

"medium rich fen" (sjors 1967, Fransson 1972, Malmer 1973). Compared 

with the hierarchial system of Nordhagen (1943), the rich fen occurs 

in several alliances, however, the main part is found in Caricion 
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canescentis-Goodenowii, and mud bottom and carpet communities in 

stygio-Caricion limosae. 

Open rich fen 

Carex rostrata-Equisetum fluviatile community (Tab. XIV) 

Ground water was exposed on the day the analyses were re

corded. A brook runs close by and causes periodic limnic wet of soil. 

The community represents a transition towards pure limnic vegetation. 

The low number of species gives little data for the placing of the 

community along the poor - rich gradient. Although Bryum pseudotri

quetrum is a preferential, extremely rich fen indicator, the commu

nity is best included in the rich fen category. 

Scorpidium scorpioides community (Tab. XIV) 

Scorpidium scorpioides occurs mainly in carpets and grows 

scattered in mud bottoms and lawns. Stands B, C, and D are transi

tions towards mud bottom with a discontinous bottom layer. The Scor

pidium scorpioides community includes all scorpidium dominated vege

tation on rich fen (Persson 1961, Sonesson 1970, Moen 1970). 

In the bottom layer Drepanocladus revolvens s.str. is some

times co-dominant. The field layer dominants are the same as in poor 

and intermediate fens, indicators of rich fen may be absent. The 

qualitative difference from intermediate mud buttom - carpet vegeta

tion is not significant, but S. scorpioides and D. revolvens s. str. 

never dominate in intermediate fens. 

The Rhynchosporea fusca variant occurs as small islands in 

mosaic with mud bottom vegetation. Odontoschisma elongatum is here 

noted with its highest cover value. R. fusca seems to have the same 

amplitude as R. alba along the mud bottom - hummock gradient. The 

phytosociological relationship with extremely rich scorpidium vege

tation is obvious, but the Scorpidium scorpioides community lacks 

the exclusive indicators of extremely rich fens. 

Carex dioica-Sphagnum subnitens-S. warnstorfii community (Tab. XIV) 

This community is uncommon and covers only small areas. It 
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is an upper lawn community with scattered, lowgrowing Calluna. Sphag

num warnstorfii mats are similar in appearance to S. subnitens mats. 

The field layer species are mainly the less exclusive rich fen species, 

viz. Carex dioica, Tofieldia pusilla, Drepanocladus badius, and 

Sphagnum subnitens. Dominance of S. warnstorfii and constant occur

rence of Campylium stellatum are reasons for including the community 

in the rich fen category. 

In the series scorpidium-Drepanocladus-Campylietum-Tomen

typnum-Fuscetum (Du Rietz 1949) the present community corresponds 

to Tomentypnum level. Flatberg (1970) separates three S. warnstorfii 

dominated communities, where the two intermediate fen communities 

belong to higher levels. Fransson (1972) includes corresponding ve

getation in Tomentypnetum (see also Du Rietz 1949). Fransson (1972) 

emphasizes the northern distribution tendency of S. warnstorfii. 

Molinia caerulea-Scirpus caespitosus-Campylium 

stellatum community (Tab. XIV) 

The change in vegetation from Scorpidium to campylium level 

is gradual. Drepanocladus revolvens s. str. occurs mainly in an 

intermediate zone between these levels. scirpus caespitosus and 

campylium stellatum are the most frequent dominants in rich fen lawn 

vegetation in the area. Differential species distinguishing from 

intermediate lawn vegetation are Eriophorum latifolium, Thalictrum 

alpinum, Drepanocladus intermedius, and Leiocolea borealis. D. in

termedius mainly occurs in extremely rich fens. 

Campylium dominated vegetation is described by Booberg 

(1939) , Sjors (1948), Ruuhijarvii (1960), Flatberg (1970), Moen 

(1970) , and Fransson (1972). 

Tree-jshrub covered rich fen 

Molinia caerulea-Potentilla erecta-Campylium stellatum 

community (Tab. XIV) 

The community is similar to the mire expanse Molinia cae

rUlea-Scirpus caespitosus-Campylium stellatum community with common 

dominants. Mire margin species are differential species distinguish

ing from this community, viz. Carex echinata, Saussurea alpina, 



- 40 

Trientalis europaea, Calliergonella cuspidata, and Tritomaria quin

quedentata. Potentilla erecta is preferential mire margin species. 

Communities mentioned in connection with Molinia caerulea-Scirpus 

caespitosus-Campylium stellatum community also have relevance to the 

present community. 

EXTREMELY RICH FEN 

Character species of extremely rich fens are few in the 

lowland of Central Norway, and some of them are rare. Mud bottoms 

and carpets in particular have few character species. The dominants 

are common with rich fens, particularly the bottom layer dominants. 

The dense Schoenus ferrugineus mats form a characteristic 

community, with a very sparse bottom layer. Exclusive extremely rich 

fen indicator species in the area are Carex lepidocarpa, C. hostia

na, Schoenus ferrugineus, and Leiocolea rutheana. Preferential in

dicators are Scirpus quinqueflorus, Triglochin palustre, Bryum pseu

dotriquetrum, cinclidium stygium, and Drepanocladus intermedius. 

Du Rietz (1949) regards C. lepidocarpa and Schoenus ferru

gineus as indicators of extremely rich fens. Extremely rich fen in 

the IBP proposal (Malmer 1973), corresponds to this category in the 

present paper. The extremely rich fen communities within the inves

tigated area are not dealt with by Nordahgen (1943), but a lowland 

equivalent, Schoenion ferruginei, to Caricion atrofuscae-saxatilis 

is mentioned. Differential species of the former distinghuishing from 

the latter are Schoenus ferrugineus and Carex hostiana, and the ex

tremely rich fen in the present paper can be assigned to Schoenion 

ferruginei. 

Open extremely rich fen 

Carex limosa-Scirpus guingueflorus-Scorpidium scorpioides 

community (Tab. XV) 

The analysed stand grows near a Schoenus stand. The com

munity is homogenous, poor in species, and with a sparse field layer. 

The only indicator of extremely rich fen is Carex lepidocarpa. 
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Carex limosa, Drosera anglica, Menganthes trifoliata, and Scorpidium 

scorpioides characterize the wet habitat conditions, all of them 

being strong preferential differential species distinguishing from 

lawn vegetation. 

Several authors, dealing with mire vegetation, unite the 

Scorpidium vegetation (Du Rietz 1949, Persson 1961, Sonesson 1970, 

Moen 1970). A phytosociologically close relationship with Scorpidium 

scorpioides community from rich fen is obvious. 

Campylium stellatum-Drepanocladus intermedius community (Tab. XV) 

This is quantitatively the most important extremely rich 

fen community in the area. The vegetation of the steep sloping fens 

in western parts of the area should be included in this community. 

Scirpus caespitosus is dominant. Other frequent field layer species 

also grow in poor, intermediate, and rich fens. The two bottom layer 

dominants are Campglium stellatum and Drepanocladus intermedius. 

Extremely rich fen indicators are few and have low frequencies, viz. 

Carex hostiana, C. lepidocarpa, and Leiocolea rutheana. 

scirpus caespi tosus and S. hudsonianus are differential 

species distinguishing from the other extremely rich lawn community. 

Du Rietz (1949) separates a Drepanocladetum and a Campglietum asso

ciation with different amplitudes along the mud bottom - hummock 

gradient. Fransson (1972) finds it difficult to separate these 

levels and unites them to a Campglium-revolvetum association. Other 

authors describing Drepanocladus/campglium vegetation are Sjors 

(1948), Persson (1961), Fransson (1963), Flatberg (1970), and Moen 

(1970) . 

Schoenus ferrugineus-Campylium stellatum-Drepanocladus 

intermedius community (Tab. XV) 

Schoenus vegetation forms two characteristic types, viz. 

dense continuous mats and single tussocks surrounded by wet oxidized 

peat. 

The community is poor in species and the bottom layer is 

sparse or absent, this is caused by the growth form of Schoenus. Ex

cept for Schoenus all species are common in other rich and extremely 

rich lawn communities. 

Schoenus dominated vegetation is described by i.a. sjors 

(1948), Flatberg (1970), and Moen (1970). 
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Tree-/shrub covered extremely rich fen 

Potentilla erecta-Campylium stellatum-Drepanocladus intermedius 

community (Tab. XV) 

This is the mire community most rich in species. Charac

teristic for extremely rich mire margin vegetation is the occurrence 

of species from eutrophic forests (Sjors 1948). crepis paludosa, 

Filipendula ulmaria, Calliergonella cuspidata, and Mnium seligeri 

are frequent, and they are differential species distinguishing from 

corresponding rich margin vegetation. The margin character is fur

ther characterized by Salix aurita, Carex echinata, Hierochloe odo

rata, Juncus articulatus, Equisetum palustre, Galium boreale, Trien

tal is europaea, and Fissidens adianthoides. 

The IBP proposal has no synonymous community, however, the 

present community has common features with "brunmossrika skogskarr

kompleks" and "ortrika skogskarrkompleks" (Malmer 1973). Betula

Filipendula Ulmaria-Sphagnum Warnstorfianum association (Sjors 1948) 

is closely related to the present community. 

THE FOREST VEGETATION 

Systematics of the forest communities 

Class Vaccinio-piceeta 

Order Cladonio-Vaccinetalia 

Alliance Phyllodoco-Vaccinion 

Association Vaccinia uliginosi-Pinetum (see the Vacci

nium-Cornus suecica-Hylocomium splendens 

community, Tab. IX) 

Association Barbilophozio-Pinetum 

Subassociation cladonietosum 

Sub association hylocomietosum 

Order Vaccinio-piceetalia 

Alliance Vaccinio-piceion 

Association Chamaemoro-piceetum 

Association Eu-Piceetum 

Subassociation myrtilletosum 
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Subassociation dryopteridetosum 

Subassociation blechnetosum 

Association Melico-piceetum 

Subassociation convallarietosum 

Sub association typicum 

Subassociation calliergonelletosum 

Class Alnetea glutinosae 

Order Salicetalia auritae 

Alliance Alno-Salicion pentandrae 

Association Equiseto palustris-Salicetum 

Class Querco-Fagetea 

Order Fagetalia sylvatica 

Alliance Alno-Padion 

Association Alno (incanae)-Prunetum 

Subassociation aconitetosum 

Alliance Tilio-Acerion 

Association Ulmo-Tilietum boreale 

ASSOCIATION CHAMAEMORO-PICEETUM KIELLAND-LUND 1962 (Tab. XVI) 

This is a mesotrophic damp forest on peat ground of vary

ing thickness. Stands belonging to this association grow in depres

sions with stagnating ground water or in border areas between mires 

and mineral soil. 

The tree layer is sparse with low growing Betula pubescens, 

Picea abies, and Pinus sylvestris. 

In the field layer Vaccinium myrtillus, Cornus suecica, 

and Rubus chamaemorus are constants and dominants. Preferential 

character species, which also have their main distribution in this 

association are Juncus filiformis, Equisetum sylvaticum, and Listera 

cordata. 

Sphagnum fallax and S. girgensohnii dominate in the bottom 

layer. S. centrale, S. magellanicum, and S. nemoreum are local do

minants. 

Constants in the table are Empetrum sp(p)., Vaccinium myr

tillus, V. vitis-idaea, Cornus suecica, Rubus chamaemorus, Hyloco

mium splendens, Plagiothecium undulatum, Pleurozium schreberi, Sphag

num fallax, and S. girgensohnii. 
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There is a mixture of species from mineral soil and mire 

species, but some species occur primarily in this community. 

The most closely related mire community is the poor fen 

margin Empetrum-Cornus suecica-Sphagnum fallax community. Differen

tial species which distinguish from this community are Deschampsia 

flexuosa, Cymnocarpium dryopteris, Hylocomium splendens, ptilium 

crista-castrensis, Rhytidiadelphus loreus, and Tritomaria quinque

dentata. 

Differential species which distinguish from the oligotro

phic damp forest Vaccinio uliginosi-Pinetum are Betula pubescens, 

Carex echinata, C. nigra, Juncus filiformis, cymnocarpium dryopte

ris, Equisetum syJv<~ticum, Listera cordata, Maianthemum bifolium, 

and Polytrichum commune. 

In the IBP proposal (Kielland-Lund 1971) the mesotrophic 

damp forest belongs to Chamaemoro-Piceetum Kielland-Lund 1962 in the 

forest system, and to "vitmossrika" and "risrika skogskarrkomplex" 

in the mire system (Malmer 1971). The community seems common in the 

boreale coniferious region (Arnborg 1943, Malmstrom 1949, Samuelsson 

1960, Kielland-Lund 1962, Sjors 1971, Kjelvik 1978). In the subal

pine region a parallel birch forest occurs (see e.g. Moen & Moen 

1975, Moen 1976). 

ASSOCIATION EQUISETO PALUSTRIS-SALICETUM ASS. PROV. (TAB. XVII) 

Eutrophic damp forests are rare within the area. Stands 

that belong to this community are of two kinds. The most common 

occurrence is in wet habitats with stagnating ground water, forming 

a mosaic with tree covered tussocks. In such locations (stands A 

and B) only the wet area between the tussocks has been analysed. The 

community also occurs on wet slopes (stands C and D) with a somewhat 

lower ground water level. Further investigations will probably show 

the need for more than one association of rich damp forests. 

The most frequent tree layer specie~ are Alnus incana and 

low growing Picea abies. In the shrub layer Salix species predomi

nate. 

Coma rum palustre, Menyanthes trifoliata, and partly Fili

pendula ulmaria dominate the field layer in the wet mosaic type. The 

bottom layer of this type is totally dominated by Mnium species. 
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Generally the "wet part" of the mosaic type is more homo

genous and less rich in species than the "drier" type which resembles 

wet stands of Melico-Piceetum-calliergonelletosum, and the transition 

towards the latter is gradual. 

In the IBP system (Kielland-Lund 1971, 1973) Equiseto palus

tri s-Sal i cetum corresponds to Calamagrostio (purpureae) -Sal icetum 

pentandrae. Further investigations are needed to clarify the phyto

sociology of these forests. 

ASSOCIATION BARBILOPHOZIO-PINETUM BR.-BL. ET SISSINGH 1939 EM.
 

KIELLAND-LUND 1967 (TAB. XVIII)
 

This is the most oligotrophic forest association on mine

ral soil. The pine forest stands of this community are small, occur

ring in areas with shallow soil. Within the investigation area the 

community is most frequent at altitudes above 300 m. Pinus sylvest

ris competes unfavourably with Picea abies on moraine materiale in 

lower areas. 

Tree and shrub layers are sparse, with Pinus sylvestris 

and scattered incidences of Betula pubescens and Picea abies. 

The field layer is dominated by dwarf shrub species and 

very few grasses and herbs. Calluna dominates in both subassocia

tions. Empetrum hermaphroditum and Vaccinium species occur in clado

nietosum, but in hylocomietosum they are constant and co-dominant. 

Exclusive differential species in the latter subassociation distingui

shing from the former are Linnea borealis, Deschampsia flexuosa, Cor

nus suecica, and Melampyrum pratense. 

Differences between the two subassociations are distinct 

in the bottom layers. In cladonietosum Racomitrium lanuginosum and 

Cladonia species dominate; in hylocomietosum they are replaced by 

Eu-piceetum species. 

Most species in hylocomietosum also 'grow in oligotrophic 

Eu-piceetum forests. Differential species which distinguish these 

forests are Calluna vulgaris and Empetrum hermaphroditum. 

Cladonietosum occurs on very shallow soil, often with only 

a thin layer of raw humus covering rocks, and frequently as fragments 

in hylocomietosum vegetation. In hylocomietosum the soil is deeper, 

but even here it only consists of raw humus. On deeper soil with 
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some mineral content hylocomietosum is replaced by Eu-Piceetum myr

tilletosum. To the west of the distribution area of Picea abies 

forests the vicarious association of Barbilophozio-Pinetum, Bazzanio

Pinetum normally has a podsol profile or a podsol ranker (Aune 1973). 

Kielland-Lund (1967 a) distinguishes between an eastern/ 

northern and a vicarious western oligotrophic humid pine forest type 

in Norway, Barbilophozio-Pinetum and Bazzanio-Pinetum, respectively. 

Four of the differential species of Bazzanio-Pinetum (Kielland-Lund 

1967 a) occur in my analyses, viz. Blechnum spicant, Rhytidiadel

phus loreus, Barbilophozia barbata, and Racomitrium lanuginosum. The 

latter is frequent in cladonietosum, but the others only occur once. 

Both differential species of Barbilophozio-Pinetum viz. Barbilophozia 

lycopodioides and Orthocaulis floerkei are frequent (hylocomietosum). 

Andromeda polifolia and Dicranum majus are considered to be differen

tial species of Bazzanio-Pinetum (Aune 1973). Both species occur, 

the former in cladonietosum and the latter in hylocomietosum. The 

species content indicates a position between Barbilophozio-Pinetum 

and Bazzanio-Pinetum. Absence or low frequencies of characteristic 

Bazzanio-Pinetum species such as Blechnum spicant, Sphagnum quinque

farium, Barbilophozia barbata, and Bazzania trilobata, is the main 

reason for including the cOlrununi ty in Barbilophozio-Pinetum. 

The appearance of cladonietosum is similar to Cladonio

Pinetum K.-Lund 1967. In the opinion of the present author Cladonio

Pinetum does not occur in middle or western Central Norway, and Cla

donia dominated stands (often fragments) occurring here must be in

cluded in Barbilophozio-Pinetum or Bazzanio-Pinetum. Omberg (1980) 

reports a parallel to cl adonietosum from SW Norway, "Racomi tr io 

lanuginosi-Pinetum prov. ass.". 

ASSOCIATION EU-PICEETUM KIELLAND-LUND 1962 (TAB. XIX) 

This is the dominating community in he area. The most 

common substratum is fl t or slightly sloping moraine ground. On 

some of the steeper slopes it is replaced by Melico-piceetum. 

The tree layer is dense and homogenous, species other than 

Picea abies have scattered occurrence. 
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The shrub layer is often absent in dense spruce forests, 

but small individuals «1,5 m) of Sorbus aucuparia are frequent. 

The field layer is poor in species and homogenous (espe

cially in myrtilletosum). Vaccinium myrtillus in myrtilletosum 

(sometimes also in dryopteridetosum) and small ferns in dryopteride

tosum characterize the physiognomy. Sterile Deschampsia flexuosa is 

always present. 

The bottom layer is well developed, totally covering the 

ground. There are no distinct differences between the two subasso

ciations. Hylocomium splendens and Rhytidiadelphus loreus are alter

nating dominants, and ptilium crista-castrensis co-dominats. 

Constants in the association table are Picea abies, Vacci

nium myrtillus, Deschampsia flexuosa, Dicranum majus, Hylocomium 

splendens, Plagiothecium undulatum, and Rhytidiadelphus loreus. 

Differential species dinstinguishing from Barbilophozio-Pinetum are 

Gymnocarpium dryopteris, Maianthemum bifolium, Trientalis europaea, 

and Plagiothecium undulatum. 

Myrtilletosum vegetation grows on the flat moraines. The 

soil profile is a podsol. The raw humus layer is normally 5-10 cm 

thick. Below this is a bleached soil layer approximately 5 cm thick. 

Myrtilletosum has no exclusive differential species which distinguish 

from the two other subassociations in Eu-Piceetum. 

In Dryopteridetosum the soil profile is a semi-podsol. The 

characteristic layers in a podsol are identifiable, but not distinct

ly separated. Dryopteridetosum vegetation occurs on slightly sloping 

moraine ground. Exclusive differential species distinguishing from 

myrtilletosum are Thelypteris phegopteris, Oxalis acetosella, Anemone 

nemorosa, and Plagiochila major. 

Blechnetosum vegetation only occurs in the higher regions 

of the area. In the eastern parts the community is common at alti

tudes above 450 m a.s.l., but occurs scattered at lower altitudes in 

areas with long lasting snow cover. The tree layer is sparse with 

low growing Picea abies and Betula pubescens. Dominance of Cornus 

suecica and Blechnum spicant differs from Myrtilletosum and Dryopte

ridetosum. The species mentioned are generally more frequent in 

humid areas. Cornus suecica may also be favoured by better light 

conditions in blechnetosum. Blechnetosum mostly occurs in sloping 

terrains and the podsol profile is slightly developed, like that in 

dryopteridetosum. 
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The variation in egetation from myrtilletosum to dryopte

ridetosum is interpreted as being caused by a moisture gradient. 

Blechnetosum occurs in the most humid areas (cf. station Vennafjell, 

Fig. 3). 

Eu-Piceetum includes the mesotrophic Vaccinium and/or fern 

dominated spruce forests. Some authors also include corresponding 

western birch/pine forests in Eu-Piceetum (Omberg 1980, Rodvelt & 
Sekse 1980), others establish substituting associations (Kielland

Lund 1971, 1973 "Corno-Pinetum" , Aune 1973 "Corno-Betuletum"). Eu

Piceetum and its substitute parallels are usually separated into 

three subassociations, viz. a oor Vaccinium dominated one (myrtille

tosum) , a small fern dominated one (drypteridetosum) , and a tall fern 

dominated one (athyrietosum) (Kielland-Lund 1971, 1973, Aune 1973, 

Kje1vik 1978). Aune (1973) also separates a thelypteridetosum sub

as ociation. Well defined stands of athgrietosum are not found 

within the investigation area. The few tall fern dominated slopes 

observed al 0 have some eu rophic species, and this vegetation is 

included in Melico-Pieeetum. 

Cornus dominated vegetation within Eu-pieeetum is descri

bed by Omberg (1980) and Rod elt & Sekse (1980) as a variant of myr

tilletosum. Cornus predomina es in blechnetosum, but bleehnetosulIl 

is reg rded as more eutrophic than myrtilletosum. It is floristi

eally well separated from myrtilletosum, and is therefore regarded 

as a subassociation. 

ASSOCIATION MELICO-PICEETUM KIELLAND-LUND 19(,} (TAB. XX) 

Melico-Piceetum includes the eutrophic spruce forest on 

mineral soil. In the area there are three distinct communities be

longing to this association, which the present paper separates at 

ubassociation level, viz. conval1arietosum, typieum, and eallier

gonelletosum. The convallarietosum analyses are recorded from a 

steep south-west facing slope with some rocks. Stands with this vege

tation occurring scattered adjacent to a scree area with Ulmo-Tilie

tum vegetation. The spe ies content is a mixture of some thermophi

lous species and Piceetea species with different nutritiential de

mands. The soil layer is thin, consisting of brown aggregated mull 

and some stones. 
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The tree and shrub layers are sparse with Betula pubescens, 

Picea abies, Pinus sylvestris, Populus tremula, and Sorbus aucuparia. 

The field layer is rich in species, although the mean cover 

value is low. Local character species are Carex digitata, Festuca 

ovina, and Convallaria majalis. 

The moss layer is similar to that of oligotrophicjmesotro

phic Piceeta forests. Hylocomium splendens is dominant; the only 

species indicating eutrophic conditions is Rhytidiadelphus trique

trus. 

The ordination diagram (Fig. 9) illustrates the close re

lationship with the subassociation typicum. Differential species 

distinguishing from the latter are Corylus avellana, Convallaria 

majalis, Dactylis glomerata, Festuca ovina, Poa nemoralis, Galium 

boreale, Solidago virgaurea, and Vicia sylvatica. 

The subassociation typicum occurs on slopes with eutrophic, 

soligenous ground water. The soil layer is thick and consists of 

greY/brown to brown mull. This, community often occurs in narrow 

borders on steep banks along brooks where the typicum vegetation 

gradually changes in direction towards calliergonelletosum. 

Picea abies has almost optimal conditions in this communi

ty. Alnus incana is frequent in the tree layer. In the field layer 

lignous plants are replaced by grasses and herbs. Vaccinium species 

are frequent, but never dominant. Dominants are Anemone nemorosa, 

Thelypteris phegopteris, and Geranium sylvaticum. 

Rhytidiadelphus triquetrus is constant and dominant in the 

bottom layer and R. loreus is co-dominant. 

Differential species distinguishing against convallarieto

sum are Crepis paludosa, Thelypteris phegopteris, Geum rivale, pti

lium crista-castrensis, Rhytidiadelphus loreus, and R. calvescensj 

squarrosus. The variation in vegetation along the series convalla

rietosum-typicum-calliergonelletosum is interpreted as beeing caused 

by a moisture gradient. 

Calliergonelletosum stands are only observed as fragments 

in steep brook ravines. Picea abies usually has optimal moisture 

condi tions in this association, but on wet faces (stand A) the opti·

mal water conditions are exceeded. 

The field layer is characterized by tall herbs and the 

absence of Vaccinium species. Dominants are Filipendula ulmaria and 
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Lactuca alpina. Aconitum septentrionale is observed as a local do

minant in fragments of calliergonelletosum, but does not occur in 

the table. The tall herbs mentioned (except for Filipendula ulmaria) 

and the absence of Vaccinium species distinghuish the field layer 

from Melico-Piceetum typicum. 

Brachythecium rivulare, Calliergonella cuspidata, and Cir

riphyllum piliferum are alternating dominants in the bottom layer. 

The species content resembles that of the grey alder forest 

(Fig. 9), and exclusive differential species are few. Further ana

lyses would probably g've several more Piceetea species. From tables 

in the present paper only Caltha palustris, Calliergonella cuspidata, 

Mnium pseudopunctatum, and Chiloscyphus polyanthus are differential 

species distinguishing from Alno (incana) -Prunetum aconi tetosum. 

Caltha palustris occurs on wet facies in grey alder forests (Klokk 

1980) . 

Kielland-Lund (1971, 1973) includes the eutrophic spruce 

forests in Melico (nutantis)-Pic etum. Melico-piceetum also inclu

des the calciphilolls pine forests (subassociation pinetosum). Marker 

(1969) includes the atter community in Melico-Pinetum. Bj(llrndalen 

(1980 a) describes four geographically sub tituting associations of 

Scandinavian calciphilous pine forests. The northern Epipacto atro

rubentis-Betuletum, which often occurs in south facing screes, may 

be considered a subsitute of Ulmo-Tilietum or other termophilous leaf 

forests (Bj~rndalen 1980 a). The similarity with the "low herb spruce 

forest" of Kielland-Lund (1967 b) is considerable, but convallarieto

sum is a signed to the northern substitute of calciphilous pine 

forests mentioned (Bj(llrndalen 1980 a, 1980 b). 

The subassociation typicuro in the present paper has some 

hygrophilous species which do not occur in the southern parallel 

(Kielland-Lund 1967 b, 1971, 1973). The species content in southern 

degcri.ptions is intermediate between convallarietosum and typicum in 

the pres nt paper. The corresponding community in the classification

key of vegetation mapping in Central Norway is "spruce forest rich 

in grasses and herbs" (Moen et al. 1976). 

Kielland-Lund (1971, 1973) and Kjelvik (1978) assigns the 

eutrophic tall herb spruce forests to athyrietosum in Melico-Picee

turn. Bj~rndalen (1978) separates this vegetations from Melico-Picee

tum, and establishes an association Aconito-Piceetum (s e also Kiel

land-Lund 1962). Bjlllrndalen (1980 a) also suggests a northern 
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association Lactuco alpinae-Piceetum. As mentioned above, the Alno

Padion character is considerable in the calliergonelletosum (cL 

Bj~rndalen 1978, 1980 a). The tall herb spruce forest occurs only 

fragmentarily within the investigation area and the analyses are few, 

but further investigations will probably indicate the necessity for 

an association including the tall herb spruce forests in Central 

Norway. At present the calliergonelletosum analyses are assigned to 

the Melico-Piceetum table. 

The different kinds of the non thermophilous boreale tall 

herb vegetation are floristically similar. To test the classifica

tion of this vegetation numerical methods were applied on Fennoscan

dian tall herb vegetation including subalpine birch forests, spruce 

forests, and grey alder forests. 

The RA-diagram in Fig. 5 is based on 20 tall herb communi

ties including 144 randomly selected species of vascular plants. The 

variation on axis 1 is correlated with and altitudinal gradient, 

from the sUbalpine birch forest to the lowland grey alder forest. 

The diagram indicates the possibility of separating the three types 

of tall herb vegetation. The same data were run on the TABORD-pro

gram with a classification identical to that marked in the ordina

tion diagram. The birch group (Lactucion alpinae) and the grey 

alder group (Alno-Padion) had several "characteristic species" at 

the significance level of 99.9%, but the spruce forest had none. 

Characteristic species of the birch forest were Chamaenerion angus

tifolium, Cirsium heterophyllum, Luzula multiflora, Myosotis decum

bens, Phleum commutatum, and Saussurea alpina. Characteristic spe

cies of the grey alder forest were Dactylis glomera ta, Epilobium 

montanum, Geum urbanum, Prunus padus, Ranunculus repens, Roegneria 

canina, and Urtica dioica. This illustrates the intermediate posi

tion of the spruce forest indicated by the variation along the first 

axis. 
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Fig. 5.	 Ordination diagram of 20 communities of tall herb forests 

from Scandinavia. 

1: Aconito-piceetum typicum (Bj9lrndalen 1978). 2: Eu

Piceetum athyrietosum (Bj~rndalen 1978). 3: Melico-picee

tum athyrietosum (Kjelvik 1978). 4: Aconito-Piceetum 

(Anemone hepatica "type") (Kielland-Lund 1962). 5: Aconi

to-piceetum (Pyrola rotundifolia "type") (Kielland-Lund 

1962). 6: Aconito-Piceetum (Athyrium alpestre "type") 

(Kielland-Lund 1962). 7: Poa remota-Aconitum septentrio

nale ass. (Kielland-Lund 1962). 8: Melico-piceetum cal

liergonelletosum (present paper). 9: Alno (incanae)

Prunetum aconitetosum (present paper). 10: Aconitum sep

tentrionale"forbundet" (Arnborg 1943). 11: Aconitum

"skogar" (Malmstrom 1949). 12: "Hogort - gralskog" (Sjors 

1960). 13: Tall-herb meadow forests (Holmen 1965). 14: 

"Hogstaude bjorkeskog"-Aconitum "samf." (Moen 1978). 15: 

"Hogstaude bjorkeskog"-Geranium "samf." (Moen 1978). 16: 

"Hogstaude bjorkeskog" Filipendula-Equisetum "samf" (Moen 

1978). 17: Betuletum geraniosum sUbalpinum-Aconi tum

Polygon. vertic. var. (Nordhagen 1943). 18: Alno (incanae)

Prunetum aconitetosum (Klokk 1980). 19: Aconito-Alnetum 

"typisk var." (Fremstad 1976). 20: Aconito-Alnetum, Mat

teuccia "var." (Fremstad 1976). 
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ASSOCIATION	 ALNO (INCANAE)-PRUNTEUM KIELLAND-LUND 

EX. AUNE 1973 (TAB. XXI) 

Grey alder forests in the area grow on clayey soil in ra

vines. Flat river bank terraces, a common habitat of grey alder 

forests in Central Norway (Aune 1973, Klokk 1978, 1980), are not ob

served within the investigated area. Most of the grey alder forests 

are adjacent to cultivated land and are influenced by grazing. Alnus 

incana is affected favourably by grazing for two reasons, firstly 

because of the bitter taste (sjors 1949), and secondly its resistance 

to trampling (sjors 1960, 1967). The grazing intensity is closely 

correlated to dominance of Deschampsi a caespi tosa (Steen 1958, 

Kielland-Lund 1962, Olsson 1975, Klokk 1980). Accordingly stand C in 

table XXI should be the stand most strongly influenced by grazing. 

Stand E shows the most common spring aspect in grey alder forests, 

with total dominance of Anemone nemorosa. 

The grey alder forests are characterized by a dense tree 

layer, a luxuriant field layer which is medium rich in species, and 

a discontinuous moss mat in the bottom layer. 

Constant in the table are Alnus incana, Filipendula ulma

ria, Oxalis acetosella, Rubus idaeus, Cirriphyllum piliferum, and 

Rhytidiadelphus triquetrus. The grey alder forest normally differs 

from eutrophic spruce forests in the absence of Piceteea species 

such as Vaccinium myrtillus, Deschampsia flexuosa, Dicranum majus, 

and Barbilopozia lycopodioides (cf. Gjerlaug 1973, Kielland-Lund 

1973) (notice, however, discussion of calliergonelletosum and Fig. 

7). The present ravine grey alder forest belongs to the subassocia

tion aconitetosum ih Alno (incanae)-Prunetum. For further sociolo

gical discussion of aconitetosum see Klokk (1980). From Central 

Norway Alnus incana dominated forests are described by Aune (1973), 

Fremstad (1979), and Klokk (1980, 1981). For phytosociological dis

cussion of Alnus incana hillside forests see also Fremstad & ~vste

dal (1978). 
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ASSOCIATION ULMO-TILIETUM BOREALE ASS. PROV. (TAB. XXII) 

~he analy es are recorded in the only forest stand of Ulmus 

glahra in the area, a steep south/west facing scree slope. 

The tree layer is sparse, but several species occur. The 

quantitatively most important species are Ulmus glahra and Alnus in

cana. 

The field layer is luxuriant and heterogenous, with Mat

teuccia struthiopteris as the main dominant. pteridium aquilinum, 

Ruhus idaeus, and Stachgs sglvatica are local dominants. 

None of the spcies in the bottom layer are dominant (cf. 

Fremstad 1979) although some of them are frequent, viz. Eurhynchium 

praelongum, Rhytidiadelphus triquetrus, Rhodobryum roseum, and Thui

dium philibertii. Lit er of Matteuccia, bare soil, and rocks pre

dominate the ground. 

The constants in the table are also common in non thermo

philous grey alder forests, viz. circaea alpina, Filipendula ulmaria, 

Matteuccia struthiopteris, Oxalis acetosella, Rubus idaeus, and 

Stellaria nemoreum. Differential species distinghuishing from Alno 

(incanae)-Prunetum are Ulmus glabra, Galium odoratum, scrophularia 

nodosa, and Viola mirabilis. 

Thermophilous decidu us forests are reported from Central 

Norway by Aune (1973), Holten (1978), Fremstad (1979), and Steen 

(1979). The thermophilous deciduous forests are assigned by Aune 

(1973), Fremstad (1979), and Steen (1979) to Ulmo-Tilietum (see also 

seibert 1969, Bj~rnstad 1971, Kielland-Lund 1971, 1973). Fremstad 

(1979) establishes a new association Alno-Ulmetum glabrae from Ork

ladalen, regarded as a northern substitute of Alno-Fraxinetum. Ac

cording to tables in Fremst d (1979) Alno-Ulmetum glabrae includes 

thermophilous species such as Galium odoratum, HVpericum hirsutum, 

Lathyrus vernus, Moehringia triner-va, and Viola mirabilis. According 

to Fremstad (1979) most of the thermophilous deciduous forests in 

Central Norway belong to Alno-Ulmetum glabrae and very few of them 

to Ulmo-Tilietum. Aune (1973) prefers to assign his Ulmus forest 

from Hemne to a north-western race of Ulmo-Tilietum. Most of the 

thermophilous species characterizing the rich deciduous forest in 

Central Norway are at their northern limit of distribution. See 

f10risti descriptions of rich deciduous forest localities in Cen
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tral Norway in Holten (1978). As mentioned by Aune (1973) and Frem

stad (1979) further investigations are needed; the most luxuriant 

forests in Central Norway, in the middle and inner parts of the 

Trondheimsfjord area, are not yet investigated phytosociologically. 

Just as it is necessary to establish a boreal association of Alno

Fraxinetum, it would also be desirable to establish a northern asso

ciation of Ulmo-Tilietum. Many of the thermophilous species charac

terizing Ulmo-Tilietum in southern Norway (Seibert 1969, Bj~rnstad 

1971, Kielland-Lund 1971, 1973) do not occur in Central Norway, and 

the floristic similarity between southern and Central Norwegian 

Vlmo-Tilietum analyses is low (Aune 1973, Fremstad 1979). Ulmus 

glabra and Corglus avellana grow in most of the Central Norwegian 

Vlmo-Tilietum localities and should be suitable taxa to identify the 

northern substitute of Vlmo-Tilietum. However, "Corglo-Ulmetum gla

bare" is suggested as the name of an oceanic luxuriant substitute 

of Ulmo-Tilietum (Blom 1980), characterized by some south-western 

species not occurring in Central Norway. Perhaps this name should 

be reserved for the northern association, and one of the south/western 

species used in the name of the western association (see differential 

species of "Corylo-Ulmetum glabrae" against ulmo-Tilietum in Blom 

(1980». At present the northern association of Ulmo-Tilietum is re

ferred to as Vlmo-Tilietum boreale, to which the thermophilous forest 

in the present paper is assigned. 

To test the possibility of maintaining at least two thermo

philous Ulmus forest associations in Central Norway numerical methods 

were applied on 62 stand analyses from the papers of Aune (1973), 

Fremstad (1979), Steen (1979), Klokk (1980), and the present paper. 

In Fig. 6, 62 stands of Alnus incana and Ulmus glabra dominated fo

rests from Central Norway are ordinated. If all the available ana

lyses in a table were not used, a random selection was made. The 

ordination is based on 136 randomly selected species of vascular 

plants. The variation along axis 1 is interpreted as a temperature 

gradient from the non thermophilous Alno (incanae)-Prunetum to ex

clusive Ulmo-Tilietum commlmities. 

The intermediate thermophilous character of Alno-Ulmetum 

glabrae (Fremstad 1979) is illustrated on the ordination diagram. 

The weak Ulmo-Tilietum-character of Ulmo-Tilietum boreale in the 

present paper, using strict definition of Ulmo-Tilietum, is empha

sized. The data were also run on TABORD for separation into three 
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Fig. 6.	 Ordination diagram of 62 Alnus incana and Alnus incana/ 

Ulmus glabra stand from Central Norway. 

• Ulmo-Tilietum (Fremstad 1979) 

* Ulmo-Tilietum (Aune 1973)
 

V Ulmo-Tilietum (Steen 1979)
 

+ Ulmo-Tilietum boreale in the present paper 

6 Alno-Ulmetum glabrae (Fremstad 1979 (typicum var.» 

• Alno-Ulmetum glabrae (Fremstad 1979 (Matteuccia var.» 

o Alno (incanae)-Prunetum aconitetosum (K1okk 1980) 

clusters, and TABORD also identified a gradient corresponding to 

the first axis in the ordination diagram (Fig. 7 and 8, Tab. VI). 

The o~marks, outside the clusters represent stands from the residual 

group in TABORD. In both TABORD runs (cf. Fig. 7 and 8) the index 

used was "similarity ratio" and the threshold value vas 0,3. In 

conclusion it seems possible to separate at least one less thermo

philous association differing from Ulmo-Tilietum s.str. in Central 

Norway. 
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Fig. 7.	 The three TABORD clusters marked (quantitative index) in 

the ordination diagram, showing the correlation with the 

analyses in the papers mentioned in Fig. 6. 

Axis 2 

Axis 1 

1 11 

1 
1 1 
I I \ I 

The distribution of the TABORD-clusters in the ordinationFig. 8. 
diagram. Qualitative index used in the classification. 
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Tab. VI.	 Distribution of 62 analyses of Alnus incana and Alnus 

incana-Ulmus glabra forests from Central Norway on the 

three TABORD-clusters marked in Fig. 7. 

a: Quantitative index used in the classification. 

b: Qualitative index used in the classification. 

Cluster Cluster Cluster 
1 2 3 a 

Ulmo-Tilietum Fremstad 1979 13 

Ulmo-Tilietum Aune 1973 5 

Ulrno-Tilietum Steen 1979 11 1 

"Ulmo-Tilietum boreale" 2 

Alno-Ulmetum glabrae Fremstad 1979 5 7 3 

Aloo (incanae)-Prunetum aconitetosum 1 13 
Klokk 1980 

b Cluster Cluster Cluster 
1 2 3 

Ulrno-Tilietum Fremstad 1979 

Ulrno-Tilietum Aune 1973 

Ulrno-Tilietum Steen 1979 

"Ulmo-Tilietum bore1e" 

Alno-Ulmetum glabrae Fremstad 1979 

Alno (incanae)-Prunetum aconitetosum 
Klokk 1980 

13 

5 

6 1 3 

2 

14 1 

2 10 

GRADIENTS IN THE FOREST VEGETATION 

The RA ordination of 42 forest stand analyse~ (Fig. 9) is 

based on 132 vascular plants. Mean value of cover degree was calcu

lated for each stand. 

The RA diagram mainly confirms the subjective classifica

tion of forest communities, most of the communities are well separa

ted in the ordination diagram. The poor pine forests have most of 

the dominant field layer species in common, and despite some moisture 

indicators in the damp forest, Vaccinio uliginosi-Pinetum boreale 

and Barbilophozio-Pinetum are not distinctly separated along any of 
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Axis 2 

Axis 1 

Vaccinia uliglnosl- Pinelum 

bor.:~. 

Chamaemoro-Plceelum 0 6 7 4 1 

MP Iyplcum 9 ~ ~ 
~ BSrbllophozlo-

MP call1ergonelletoaum ~ Plnetum 
EP myrtilletosum 
and blechneto9um 

9 
EP dryoplerldetosum 

Alno (Inc,) -Prun8tum 
MP ccnl/allsrlelosum 

o Ulmo - Tllietum boreale 

Fig. 9.	 RA ordination of 42 forest analyses. (EP Eu-Piceetum, 

MP = Melico-Piceetum). 

the two first axes. The close floristic relationship between the 

two tall herb communities Melico-Piceetum calliergonelletosum and 

Alno (incanae)-Prunetum is illustrated. 

The variation described along the first axis is interpre

ted as a poor - rich gradient, with the poor pine and spruce forests 

to the right, the mesotrophic Eu-Picetum dryopteridetosum in the 

middle, and the rich forests to the left (cf. also Tab. V). It is 

also interesting to observe the parallell sites between a mineral 

soil community and the assumed "corresponding" damp forest, viz. 

Barbilophozio-Pinetum and Vaccinio uliginosi-Pinetum boreale, Eu

Piceetum and Chamaemoro-Piceetum, and Melico-piceetum and Equiseto 

palustris-Salicetum. 

The variation along axis 2 is correlated with a moisture 

gradient. The rich damp forest Equiseto palustris-Salicetum, also 

the wettest of the damp forests, as indicated on Fig. 9, is well 

separated from the other rich forests. The appearance of Barbilo

phozio-Pinetum on the right of axis 1 is, however, in conflict with 

this interpreation; this is probably due to the large number of 

common field layer species between the two poor pine forests de

scribed. When interpreting the higher axis the general "arch" 

effect of RA also should be kept in mind (Hill & Gauch 1980). 
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In conclusion the main floristic variation between the de

scribed forest communities may be explained by different nutritient 

conditions (a poor - rich gradient) and different moisture conditions 

(a moisture gradient). 

SOIL SAMPLES 

The pH values from mires show good correlation with the 

poor - rich gradient (Fig. 10) (cf. witting 1947, 1948, 1948, Malmer 

1962 b). The pH samples are from lawn communities. The highest pH 

was measured in the Schoenus ferrugineus-Campylium stellatum-Drepa

nocladus intermedius community. Also exchangeable Ca++ is positively 

correlated with the poor - rich gradient (Malmer & Sjors 1955, 

Malmer 1962 b). The K+ and Mg++ values show little variation (Tab. 

IV) . 

~ EX'lREMELY RICH FEN 

EaJ RICH FF.N 

D INTE::R?~EDIATE FEN 

~ POOR f'EN 

o OM8ROTJtQPHIC MIRE 

6 8 

Fig. 10.	 pH values of mire 

dient. 

no. of ano lyse, 

pH 

7 

6 

5 

4 

communities along the poor - rich gra
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Tab. IV.	 Exchangeable Ca++, K+, and Mg++ in upper peat layer (5-15 

cm) of mire communities along the poor - rich gradient 

(g/kg dry weight). 

Ca K Mg 

Open ombrotrophic bog (lawn) 0.7 0.6 1.9 

Open poor fen (lawn ) 1.8 0.3 1.0 

Open intermediate fen (lawn) 2.5 0.3 0.6 

Open extremely rich fen (lawn) 15.0 0.4 0.6 

Tab. V. Exchangeable ca++, K+, and Mg++ in upper soil layer (5-15 

cm) of the forest communities (g/kg dry weight). 

Ca K Mg 

Chamaemoro-Piceetum 

Equiseto pa1ustris-Sa1icetum 

Barbilophozio-pinetum 

Eu-piceetum myrtil1etosum 

Eu-Piceetum dryopteridetosum 

Melico-piceetum typicum 

Melico-Piceetum calliergonelletosum 

A1no (incanae)-Prunetum aconitetosum 

Ulmo-Tilietum boreale 

2.9 

13.9 

1.1 

1.4 

1.1 

4.1 

6.9 

3.9 

7.4 

0.2 

0.1 

1.3 

1.2 

1.6 

0.6 

0.1 

0.6 

0.4 

1.1 

0.9 

2.3 

0.9 

0.9 

0.6 

0.1 

1.3 

1.1 

Exchangeable Ca++ is also positively correlated with the 

poor - rich gradient in the forest vegetation, corresponding to the 

first axis on Fig. 6. The K+ and Mg++ values are small and with 

little variation (Tab. V). ca++-, K+-, and Mg++-values are based on 

only one sample for a representative stand of each community. 
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SUMMARY 

Phytosociological and ecological studies on mire and forest 

vegetation were carried out in KI~u, Central Norway. The main part 

of the investigation area was between the altitudes 150-400 m a.s.l. 

The geology is dominated by cambro-silurian sedimented rocks. The 

climate is suboceanic with a July mean temperature of 14,6-14,7oC 

and a January mean of -3,1 - _4,Z oC. The suboceanic climate is con

firmed by the high number of species with a Fennoscandina suboceanic 

distribution in the area. 

The mire vegetation is calssified in 36 communities sub

jectively arranged along the gradients poor - rich, mud bottom 

hummock, and partly mire margin - mire expanse. The latter gradient 

only distinguishes between open mires and tree/shrub covered mires. 

The boundary between ombrotrophic and minerotrophic vegetation is 

stressed. Four types of minerotrophic mires are separated along the 

poor - rich gradient, viz. poor, intermediate, rich, and extremely 

rich fens. Three damp forests, viz. Vaccinium-cornus suecica-Hylo

comium splendens community (synonymous with Vaccinio uliginosi

Pinetum) , Chamaemoro-Piceetum, and Equiseto palustris-Salicetum are 

separated along a poor - rich gradient. 

The only pine forest community on mineral soil in the area 

is Barbilophozio-Pinetum, which grows on shallow soil, frequently 

occurring at altitudes above 300 m a.s.l. The dominant community on 

moraine ground is Eu-Piceetum, this is separated into three subasso

ciations, viz. myrtilletosum with dominance of Vaccinium myrtillus, 

dryopteridetosum with dominance of V. myrtillus and small ferns, and 

blechnetosum with co-dominance of Blechnum spicant and Cornus sueci

ca. Blechnetosum is frequent only at altitudes above 450 m. 

The eutrophic spruce forests are assigned to the associa

tion Melico-piceetum. The three subassociations convallarietosum, 

typicum, and calliergonelletosum represent a moisture gradient. Wet 

stands of calliergonelletosum gradually turn to rich damp forests. 

Convallarietosum grows on a steep slope adjacent to a Ulmo-Tilietum 

boreale stand. The tall herb dominated calliergonelletosum has seve

ral species in common with the grey alder forests (cf. Bj~rndalen 

1978, 1980 a). The grey alder forests in clay ravines are assigned 

to the subassociation aconitetosum in Alno (incanae)-Prunetum (see 
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Klokk 1980). The thermophilous Ulmus glabra forest, which only 

occurs on a south-west facing scree slope, is assigned to Ulmo

Tilietum boreale ass. prov. 

Numerical methods, including the classification program 

TABORD (van der Maarel et al. 1978) and the ordination method reci

procal averaging (RA) (Hill 1973) were applied. The numerical treat

ment of Ulmus glabra and Alnus incana forests (also including data 

from other authors) indicates the possibility of separating an ex

clusive thermophilous community, an intermediate slight thermophilous 

one, and a non-thermophilous one (Figs. 6, 7, 8). RA was run on 20 

Scandinavian communities including different kinds of tall herb vege

tation. The main types, i.e. spruce forest, grey alder forest, and 

birch forest are well separated on the diagram (Fig. 5). 

The pH values on the investigated mires are positively 

correlated with the sUbjectively arranged communities along the poor 

- rich gradient. Exchangeable Ca++ in the upper soil layer is posi

tively correlated with the poor - rich gradient within the series: 

mires, damp forests, and forests on mineral soil, with the highest 

values in extremely rich mires, Equiseto palustris-Salicetum, and 

Ulmo-Tilietum boreale. 
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Tab. VII. Open ombrotrophic mire (mud bottom, carpet, lawn) . 

Scheuchz. Car.lim. Car. lim.- Erioph. vag.- Sph. mage11.
palustr.-
Sphagnum 
cuspida.
commu. 

Clad. flu./ 
Gyrnn. inf.
commu. 

Rhync. al.- Sph. cusp.
Drep. schul.- S. majus-
Clad. flu./ S. pul chrum-
Gyrnno. in.  commu. 

S. pulchrum
cornrnu. I 

Scirpus caespitosus-
S. rubellum-
S. tenelluw-commu. 

commu. 

Stand 
R-e::lev& NO. (0,25 m 2 ) 1 2 

A 
3 4 5 

B 
6 7 

C 
8 9 

D 
10 11 12 13 

E 
14 15 16 17 18 

F 
19 20 21 

G 
22 23 24 25 

H 
26 27 28 29 

I 
30 31 32 33 

Slope in gTades 
Aspect 

0 
-

0 0 
-

0 0 
-

0 0 0 
-

0 
-

2 
S 

1 
S 

0 
-

0 
-

1 
ID! 

1 
ID! 

1 
ID! 

0 3 
W 

0 1 
S 

2 
W 

0 
-

0 
-

0 1 
S 

0 0 2 
S 

0 
-

3 
E 

2 
E 

2 
E 

0 

Date 21/7-73 25/7-73 25/7-73 31/8-73 3/8-73 20/6-72 12/7-72 13/7-72 
pH 
No. of vase. plants 1 

4.3-4.3 
1 1 1 

4'.4-4.5 
2 3 4 

4.4-4.4 4.5 
4 3 5 5 2 

4.3-4.4 
2 3 2 2 5 

4.4 
3 2 3 2 

4.0-4.1 
4 7 6 5 

4.2 
6 3 5 6 

3.9-4.0 
5 4 5 6 

No. of cryptogams 1 1 1 1 1 1 1 4 4 8 8 4 4 4 3 4 2 5 3 3 2 9 7 5 9 7 6 5 6 6 9 4 6 
Tot. num. of species 2 2 2 2 3 4 5 8 7 13 13 6 6 7 5 6 7 8 5 7 5 13 14 11 14 13 9 10 12 11 13 9 12 

Andromeda polifolia 
Betula nana 
Oxycoccus quadripetalus 
Pinus sylvestris 

1 1 
+ + + + 

Carex limosa 
Eriophorum vaginatum 
Scirpus caespitosus 

1 1 1 1 1 1 1 1 1 1 1 1 1 
4 

1 
4 

1 
4 2 2 2 2 

1 
1 

1 
2 2 

1 
2 

1 
4 

Drosera anglica 
D. rotundifolia 
Rhynchospora alba 
Rubus chamaemorus 
Scheuchzeria palustris 

1 
1 1 2 2 

1 
1 
+ 

Dicranum leioneuron 
Drepanocladus schulzei 
Sphagnum cuspidatum 
S. fallax 
S. fuscum 
S. lindberg"ii 
s. mag"ellanicum 
s. papillosum 
s. majus 
S. pU1chrum 
S. rubellum 
S. tenellwr. 

6 6 6 6 
J 
5 5 

5 

3 
1 
1 

1 

5 

3 
1 

3 

1 

1 
6 

3 

1 

1 
6 

4 

1 

1 
5 

4 

1 
5 

4 

1 
5 

6 6 

1 

6 6 6 
1 

1 
6 

1 
6 

1 
6 

1 

1 
5 

1 

1 
5 

1 

1 
6 

1 

1 
6 

4 

1 
5 

1 

1 
6 

1 
6 

1 
1 

1 

1 
6 

1 
5 

1 
4 

Cepha10zia sp(p). 
Cephaloziella sp_ 
C1adop.fluit./Gymnoc.inflata 
Lepidozia setacea 
Mylia anomala 
Pti 1 idium ci 1iare 

6 6 6 3 4 

Cladonia squamosa 

Algae/bare peat 

Additional species, Empetrum sp. 23(+), Calliergon stramineum 22(1), Calypogeia sp. 31(1), Cladonia rangiferina 23(+). 



• • 

Tab. V]]]. ap.n oabl.·OUOh;P1C a.ir~ (hummock). 

Calluna"OroMrll t'ot.. 
RUbl.la du....-oru.
Spb. {U&cu..-ca.nu. 

CalluM
Ple!J,r:ot. al;hrcb.
P~lYLrieh~ ]Wl.
".r. lJr.-~OIIA\l. 

tHcr. 1e1.
&ph. r.e:.. 

C'"-. 

D. lil!l1 C.ld 

beoII.it.riUII lan~gino-l.Wi 
CI.doni. - ce-u. 

A C D G H 1 J K L2 ):;~e\!! ~o. (Q.2! m I 2 3 a 9 •10 11 12 13 14 15 10 11 16 19 20 21 22 23•2. 25 26• 27 28 29 30 31 32 33 34 35 36 37 36 39 40 41 ..2 43 44 45 46 ..., 'is 49 50 51 52 S3 54• ~~ 56 
Slope in qr:~•• 10 32 • ,• 5

... 14• 10 

, 
2 • a 2 4 111711 22 • 3 12 15 10 2. 10 • ,. o 12 a 6 12 la • a • lB 2 10 • 3 14 18 10 a 20 1..1 14 20 12 6 

" 
15 12 12 10, 18 10 , 

A.pe<;t. S S 5 S 5 S S E S S W .. E ~ N E ~ W S E E S 5 S 5 S 5 S 5 S 5 S M E ~ S N• • • • S • E • - • S 
117-73 1/8-73 " • •,,"u- 3/8"-71 16/'7-)3 20/b.-72 3/6-13• . " 3;8-73 3/8-73 3/6-73 25/1-73 '" 1/8-73 '/8-13 31/7..73 7/8-73 

pB 4.3 .., 3.5-3.8 3. , 3.9-4.1 4.3 4.2 t .0-4.2 3.3-3.4 3.4-3.6 t.O J .3-3.8 3.' 
'No. of ~s.c. pl&nu s 5 • • • • ,a 11 • • 12 • , • , , 5 5 5 5 5 • • • , 3 5 , • , , 5 5 , • 4 5 5 5 , • • 5 t 5 t • 5 • 5 3 t , 3 
No. of crypt.oq... • • 3 3 t 2 '3 L2 10 10 11 '3 10 11 a 6 4 , 10 • 3 • 5 3 • • • • , 3 3 , • 6 6 • 5 5 5 13 • 5 t • • 6 3 5 , •, t 2 •Tot. nu.. of _peel.. 11 13 11 11 12 11 IS 20 21 19 22 20 16 le 18 IS 11 9 12 IS 11 • 10 11 10 11 13 161fa • a 12 11 12 10 13 10 10 12 19 11 10 • • • 10 9 11 10 • 7 • 
Andr~1I polifolUl 1 1 2 1 1 1 1 1 2 2 1 2 1 1 1 1 1 1 1 1 1 J 1 1 1 a 2 2 1 1 1 1 1 1 1 1 1 1 1 1 1 
&11;:lIl.~ 1 2 1 1 1 1 1 I 1 
Cdlwu_=movul;lut.op(P)· 5 3 3 4 3 3 • . 2 2 1 4, 1 ~ 1 4; 4 4 4 3 2•1 I 2 2 1 1 1 1 I 2 2 
OXycocCWl -.JcrocllrpulI 1 1 1 I 1 1 1 1 I 1 1 i 1 1 1 t 1 
o. qu&dri-pe:t.du. 1 1 1 1 
Pinl.l_ .r1vutri .. 1 
V.eclni~ .yrt.illu.e 
V. u]1o!l:)O.fi\m 1 
Kyd~. 9dl! 4 4• 4 • 
Eriopho~ v_Oin.tlt.ua 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 
ScirpuJi cae.-pi to.,.". 

Droa.-r. r-oomd1.tolia 1 1 1 1 
Rubua clUPN.e.orua I I I I 1 I 

OicranUII le1oneuron 1 1 3 4• 5 
D. undubtu.= 1 1 1 
P1euroziua .c~ri 111111 6656666 3 4 
polyt.ri~ junip.rlnua 

vu-. IJJl'=lIcJ.llua " 4 2 1 :2 1 2 :2 2 :2 3 5 5 4 2 4 

RacOllitriu. lan\l.l)i~UIa 1 4 
SphA;lInm tU.cUll 656665556666466 2 2 
S...t1811aniclDl 1 
5. D.mD~ 1 1 1 1 1 • 1 
S. rubellua 3 3 3 1 1 4 ';' 4 1 1 1 1 1 1 

C"ly])O~h ap(p). 1 1 
C~lUosia .-p(p J . 1 1 1 1 1 1 
Le'pidoz.ia at!'tll(:'l!!,a; 1 

"yl i .. anoaala 2 1 1 11 1 
Ptil.1c1iu cill..an 1 1 1 1 1 1 J 1 
Ricclrd.i. aptp)· 

CeUui. lsla.nd..)r:::. 5 • 5 
Chdoni. alpe.t.ri. 
C. r&n9iCenmll J J
 
c .•rb~e~J. 1 1 1 1 1 of" -t 1 1 1 I
 
C. unr;:iaU. I 

Mt;I.iuonlll ~1"'1 ElIpe\.r'UII hfllI'aaphl:od1tWl 37(1.),4011), 42(1). ~O(l). Cu..7.: paur:::iflora (11(1\, Call1er~~Cl s.tnain'!!:u.! 9(1). U(l). 
Diera.nUII .1onglllt~ J7(l)~ Pohlh nu~. 10(1).23(1), SpMgn.... r •.Hu: 11(1), SphlllqhUII papillolllla 8(1).9(1), 
CliItol1optl'4alh nu.lt.I.U/C}W'Iocol*. ib.fh... BilL '0). Chdonh ta.llid.l.flora 41(1), -UO), 43(1), Cll11ti1Onh 
en.pn." 41(1), 52(1). Cladon1a 4tttoraia ...2(1). Cle.doma d!gitat.. 411(1). C1adonia furco.c.a "1(1), Cladonia 
1JOn~" 41(1), CladonioS. squa.ou 41[1). ·42(1). 



T.b. IX. 

&und ,
 
Il:ltleve "0. 4 t ~~)
 
Slop. in Qratl.~.
 

A8pect.
 
0....
 
p"
"0 1)( v••c. plant.a 
Mo. ot eryptoq_ 
Tl;It. nu.. ot a~tes 

... 'PJ.nu. uyh"t!II.U1. 

B	 .Plce. l.tI.he 
film,. lIylv,-\suia 

C	 And.:r~ds poUfolu 
Be.tul. ntul.a 
Cdhm. vul'i!ara 
t:apetrUII J).raI,pluodit.u-. 
E. ntvru
E...prpl.
 
Ox)"CooccrJJ .tex:oc:at'p'lll
 
O. cpI.dn~t.1L1.
 
rl.(~e-• .able"
 
Jt1nu••ylv~.[.rlA
 

Vaec='oJu. .-yrtlllLl.
 
v. Ll.UOlnba... 
V. v.lt.il-i4aea 

Care-x psuci noc_
 
DeachdiPal.ll !l~on
 

~~i:~~:r~~~ua 
Corn"••0000ica
 
DrctleU rot:utldi folil
 
Mel~ pratanfrtl
 
Jlubua ch-....-oC'U!J
 

)) D1Ct:AnUll l.iooeuro.ra 
D....j".
D.•c:opan...
 
.D. undll.h'lU.-.
 
HylocOlL1.. aplendttnll
 
Plt!lurod_ .e~A.b4-n 
!'oJytrie:tt.U11 juru~r1.fn:~ 

v.a.t. gT_clli1,l. 
Pt.! l.lu. CT"in.a-caauetta.i.a 
Raco_U.nUII 1.puqln05.... 
SphaillU Callu: 
S. (UII.;tla 
s .•~el1.,ncua 

s . ...-oteua 
l'l.~lhLlI
 
~. rUIlIIl-awi t
 

a.UDl1.ophozia lY~Oldt!.
 
calypoCJeia .pO~1 j.
 
c.pMloz-u sp(PI.
 
Lcpi.c!Q1:' a IlC'Ueilll\ 
"Yha a.tl(IaAh
 
I'U h41u. ci hare
 

c1.Jl11onl. Alp.!J11u.t.
 
(:. ranq, (ac.in.
 
e. ubulleula 

Ad;:HUoo.t apccl ... :	 getull plllMUCl[<nll' 3S (1). Calherqon u.rlidlineLla l7(1). D,i.r;r60ua !u.c;a.IlOfitlli 3 (1). Oicr~u..- pOly.et.W11 3&0 l. !iph~9"UIlI 
cCIIIlrPac:-t.\Ul 110). l11l}, Sph.gul.la qirQem&ohm.l 2](1), Spha9nu. pq:ailloawa 21(1), BrabHopbozi. b.rh.at.. 21(1], ]0(1), 
35(11. 38(1). Cepb&.lClzie1h ap(p). HI). 11(1), Cl.dopodjdl. t1.Wun.~Ol~6 1nChu 1~(l), t-opho::ia .p(p). 
lel), 611). 28(1), otltu.nfol1\m obLU&U11 J6l1). ~t..oe.ulU Ilu..-nu.. t.u. '(l), Ortoca.ulu cf. bl.Mte.d.ii 2Ie1).
OrtoCIIU1j __1,InJ.••nu. 40(1l. t'h.4Qflb 'u~t. 36(1). 



Tab. X. Open poor fen (mud bottom, carpet) . 

Carex limosa - Erioph. angustifolium - Care>: rost.- Drosera rot. - Carex lim.I
 
Menyanthes trifoliata - Sph. pulchrum - commu. Sph. ripar. - Sph. magella- Sph. pap.
COITUT\U. commu. COTlUTIU. s.m2..Jl.1sSph. lindb.- Sph. pulchrum-

COfi'LI:1U. 
, Drep.Schu. var. var. 

Stand 
Releve No. (0,25 m 2 ) 1 2 

A 
3 4 5 6 

B 
7 8 9 

C 
10 11 12 13 14 15 16 17 

D 
18 19 20 21 22 

E 
23 24 25 

F 
26 27 

G 
28 29 30 31 

H 
32 33 34 

Slope in grades 0 0 0 0 0 0 0 0 0 0 1 1 0 1 2 2 2 2 2 3 0 0 0 0 0 0 0 3 1 2 0 0 0 0 
Aspect - - - - - N N - E N SW SW SW WNW - - - E W W -
Date 19/7-73 18/8-73 8/8-73 19/7-73 1/8-73 1/8-73 7/8-73 1/8-73 
pH 4.7-5.1 5.0-5.1 4.2 4.5-4.6 4.2 4.4-4.6 4.2 
No. of vase. plants 4 3 3 4 3 4 5 5 5 2 2 1 3 2 5 5 5 6 8 6 4 4 4 4 4 5 5 4 7 8 6 6 6 4 
No. of cryptogams 0 0 0 0 0 0 0 0 0 4 5 5 5 5 4 3 3 2 2 2 2 2 2 1 1 7 7 8 10 10 5 7 7 7 
Tot. num. of species 4 3 3 4 3 4 5 5 5 6 7 5 8 7 9 8 8 8 20 8 6 6 6 5 5 12 12 12 17 18 11 13 13 11 

Andromeda polifolia 
Betula nana 

Carex lasiocarpa 
C. limosa 

1 
1 

1 
1 

1 
1 

1 
1 

1 
1 

1 
1 

1 
1 

1 
1 

1 
1 1 1 1 1 1 1 

1 
1 

1 
1 

1 
1 

1 
1 

C. rostrata 1 1 1 1 1 1 1 4 4 4 4 
Erlophorum angustifolium 1 1 1 1 2 
E. vaginatwn 1 1 1 1 
SCirpU5 caespitosus 

Drosera anglica 
D. rotundifolia 
Equisetum fluviatile 
Menyanthes trifoliata 1 1 1 1 1 1 1 1 1 1 1 1 2 
Rhynchospora alba 1 1 1 
Rubus chamaernorus 
Scheuchzeria palustris 
Utricularia intermedia 

Dicranum leioneuron 
D. undulatum 
Drepanocladus schulzei 4 4 4 5 4 
Sphagnum balticum 
s. compactum 
S. fuscurn 
S _ lindbergii 5 5 5 4 4 
S. magellanicum 1 5 5 5 5 
S. rnajus 1 1 2 3 1 2 1 1 
S. papi 110sum 1 1 1 1 3 2 1 1 2 2 1 1 1 3 3 3 6 6 6 6 
S. pulchrum 4 3 3 2 3 6 6 6 6 6 1 1 1 1 1 1 
S. riparium 6 6 6 
S. rubellom 
S. tenellum 

Calypogeia sp(p). 
Cladop. fl ui t. /Gymnoc. 
Lepictozia setacea 

inflata 

"gytje"/bare peat 6 6 6 6 6 6 6 6 6 



• • • 

SC'lrplolS c .....r. - 5"h. 
eo..". - C-l.diPp. I'hutllll!. 
C~ lAfhl,.4 -~. 

Lycopod.i\41 Scl .......p.

J.Ound.-VIlL Sph.~oap.--el.
 

VaL	 tlr,Ul./GYW:I.
 
Lnt. Vill.
 

•
A C 

:;lwY. NI). (O,2~ a 4 1 .. So •tJ 1 'I 10 
SlQp4 lit 'lc"de.& ] 4 • • 10 11 
-'-pacl 5 s !> E 'f E E HE NE 
Dilt.e 7/8-13 1/5-1) 14/7-12 17/7-13 19 ~73 2"17~""] 11/-113 21/7-7] 

11 12 
10 7 
N'E HU 

o 
13 14 1~ 16 

!J 6 7 r. 
Ht: " Ht: NE 

•17 18 18 20 Z-22.J24 25 26 11 , )0 31 Jl 
4 6 ] 6 

ra: NT. la 

F 

4 4 .. .. 
11 H H N 

C 

4 6 • 
H HE HE 

H 

b fa ~ (; 
W W W W 

"" 4. ')'-:'.1 4.0·" .1 .2-4.5 4.' 4.] 4.' 4.J-4.' 
of vllec. phut. 10 7 a S 7 9 «; 12 14 IJ IS 12 8 I! 9 9 8 7 (, • 7 L > 58	 ~ !I " 

lib. of cryptog... 2 4 • 6 4 5 4 11 10 8 l) 6 7 7 7 9 6 7 .., 6 "7 .. 5 5 • 
Tot:. nu.. oC .p.cle. 12Ul] 11 11 li to 23 24 .1 24 18 15 15 16 18 14 :4 U 14 12 'lI}') 11 11 • 5 • 

!In rOlMd. POlllO , 1 I 1 1 1 I 1 1 1 1 1 I I 1 1 1 1 I I 1 1 1 1 1 1 I J ] 2 
fI~tuUI rllln. I 1	 I 
B. p~c~n. 1 
C... Uun_ vulQllru 
c.p.e U·U. liP I P J . 1 1 
O~yc~C\I. lIicrocarpu. I 1 
O. qloladrlpetelu. 1 I 
'Iml••ylv••t.ci. 

lU 1 i-.osa 
C. TO. r-lttll
 
,f;: iophOl'"1W OIIRQu.ll (olll,l.
 
E. veOln.t.I.&M 
~t.JI inh. c ... rulell 
~cirpua: e:.tuplla.ll. 

OT'otIC1ra all9.Licil 
D. rOLundJ rOI ue 
l..yt;OJjOd1U. il\uildat.ull\ 
!'t_ny.nL!I•• trifoU ..t,l 
Na",U·U!Clu.. o.lIift.gu.. 
Rubuv ch~....-oC'u" 
5chllucll.lClla pfllUlIl1 1 llol 
TTlant.tal i ••uropll.I!." 

Clll1ierQon .tr.UMllaI 
Dter.n~ lOJoneunm 
D. aChIJ1:Iel 
POlytrt	 hlUl Jun pcnnu• 

....... r. or Clllua 
~phaOtlUII ~~. t". 
S. (4111u	 1 1 1,3 ...g.UanlCu. 3 3 2 1 1 
S .••;ua 
$. pap1.lloau- I . • 5 • • • • • • 5 • •S. J!ulc:hrua 3 I 
s. C'lIbellu. 1 1 1 1 1 
$. lIub'UU:l\a 2. ] ,S	 lene- u. 3 1 1 1 1 1 2 1 1 2 

C,tlypoqeia .p(PI.
 
Cladop. Chut./Gymnoe. inflata 5 5 2 , , • • 4 1 1
 

;;;f~:O::':":~a ace.	 I 

OdontotJch...... elOllQlIlua .1 1 1 
P :1 ul,.I.u. Ita 1 Larf! 1 1 1 1 1 1 I 1 i 1 I I 1 

li t41r 

;'4ditHm,,1 .ptH;iw.: V"CClnl\la uliginaaua 19(11. "caa .1 ••ioeacp... Il(ll. C.ru p ..uciflol-a 10(1). Cornua a\lK'iC" 13(1), Pinquieu ... 
vulgana 12(1), PountillR et.co: 12111. Dn'~_panoehd\l.. bad.l.ua 15(11. SphAqnua fuacWl 9(11. c~ph.. lo.. i ....p. 13(11. 



Tab, XI I. Tree shrub cover:- poor fen. 

Mollnia cacl':"u.
Empetrum - Cor-nus 6uecica - Sphagnum fcdldx - commu. Narthec. of.lsi.

comnJu. 

Stand A a c D E 
Releve No. (1 ",2) 1 3 4 5 6 a 10 11 12 13 14 15 16 17 18 19 20 21 22 23 24 25 
Slope in grades 2 3 0 4 6 6 5 2 3 0 9 3 4 5 6 7 6 2 9 6 8 10 
Aspect E E E - E E E E E E NE NE - E E E E E E E w w w w w 
Date 5/7-72 10/7-72 7/8-72 7/8-72 9/8-72 
pH 
No. of vase. plants 18 

4.4-4.5 
17 14 14 18 17 14 11 11 9 16 

4.2-4.6 
19 la 17 10 10 

4.1-4.2 
11 15 13 9 7 9 

4.0 
10 10 9 

NO. of cryptogCilQe 10 8 7 9 5 13 12 16 10 7 9 12 9 9 10 10 11 13 16 11 4 1 1 3 2 
Tot. num. of npecil:s 2a 25 21 23 23 30 26 ";.7 21 16 25 31 27 26 28 20 22 28 29 20 11 10 11 13 11 

A Pl.nU8 sylve:fstris 

B Betula pubescens 

C And.romcda polifolia 
Betuld pubescens 
Calluna vulgaris 4 4 
L'mpetrum hermaphrodi turn 
E. splp). 
Lycopodium annotinum 
Oxycoccus microcaqlu9 
o. quadripetulu6 
Picea abies 
pious tiylvestris 
vaccinium myrtillus 
V. uligino5uro 

Carex nigra 
c. pauci flora 
C. rostr-at .... 
Eriophorurn <1ngustifolium 1 
E. vaglnatum 
Mol inid ct!crulea 

1 
1 

scirpus caespltosU6 2 3 2 2 1 3 

Carnus Sliee lea 
Dactylorhiza maculata 
Drosera rotundi folia 2 1 
Narthecium oli3sifragulCl 
Potenti 11a ~recta 

5 5 
1 

Rubus cha,maeinoru£ 1 
Trientalis europaea 

o Aulacomnium palustre 
Calliergon £tramineum 
0, maju 
D. undulatum 
Pleurozium schreberi 
polyLrichum juniperinum 

var. graciliuB 
sphagnum compactum 
S. fallax 
S. [UtlCUm 
S. maqellanicum 
S. nemoreum 
s, pnpi110sum 
S, rubcllum 
S, rus6owil. 
S, ten llum 

calypogeia sp(p). 
Cephal.oz la sp (p) . 
Cludop. fluit.jGymnoc. 

1nfla 
I~epido7.ia eetacea 
Myli anomala 
Ptilidiurn eiliarc 

Additional (;pl!!'cie~:	 Alnus incana B 12(2), VaCC1.nlUlrl vitia-idaea 1(1), 16(1), Car-ex echinate 13(1), 1~(l), 
C.lrilllX panlcea 14(1), Nardus atricta 14(1), Melampyrum pratense 16(1), 17(1), Pinguicula 
vUlgaCls 7(1), selaginella 8e1aginoides 12(1), 15(1), 16(1), 18(1), 19(1), Odontoschi:::mcs 
elongatum 8(1), scapania sp(p), 4(1), 18(1). 



• • • • • 

• • • • 

• • • • • • • • • • • • • • • 

Tab. Xllt Open int.ee-Cih'ta [tilL 

£qu. tluvhtile- 1Io1in..i.• c.l!I.rUlca-sei !:pUt.; 
Ut.ric. inte,r1II. ~lir\i.lII c,..~rulea-Sph. subniten6  CIU!lli(>.-sph. p.p.-s .•eet.. 
$cOil', .CO. -c.-. ~. Su,bseCUDl2a - ~'lI.. 

c D f C H Ji~~ No. (0,25 m2 ) 1 •2 3 • 5 •• 7 • 9 10 11 12 13 14 15 It> 17 1619202122 23 24 25 2& 27 2. 2:9 30 31 32 33 34 3S 36 37 38 )9 40 41 -42• 
Date 17/-72 3.ln-73 7/8-73 17/7-73 10/6-13 21/7-72 1717-72 21/7-72 1117-72 
pH 5.1-5-1 5.1-5.3 5.2-5.2 5.0-S.0 5.0-5.0 4.9-5.0 5.1-5.1 t-.4-4.~ 

No. of v ...c. plants , 5 • 7 • , 5 3 J J 5 • • • • 9 10 10 10 10 17 14 12 12 14 14 13 15 13 11 10 10 11 • 9 17 11 16 Its IS
• 10.Ne-. of ct'YP~q.. 1 1 1 2 2 2 2 1 1 1 1 1 1 1 1 7 7 12 B B 12 5 B 11'1 11 10 7 10 10 7 11 13 13 14 14 

1'0. nua. ot lIfpeclltll 4 • 5 • B 7 7 • • · • 5 13 11 9 10 10 16 18 16 15 17 29 22 20 24 19 22 2) 26 23 18 2020201616 26 25 29 32 29• 1 • • 5 • 7 

And~. pollfo1u 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 
Pt4'tI,lJa pubft;(;1I!lIm 1 1 1 1 
e111urw. ....ulq.ru 1 1 1 
ttyUC:. Qllt10 
OKyCOC:CU. l&1c=roc=arpU:l> 1 1 1 1 1 1 1 1 
O. QUadripetAlua 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 
PinuJO lrylvestns 

c-.rex chordorrtu:n 1 1 1 1 1 1 1 1 
c. dioi~ 1 1 1 1 1 1 1 1 1 i 
C. 1uiocarpa 1 i 2 2 1 1 1 1 1 1 1 1 1 1 
c. li~llI 1 1 1 1 1 1 1 1 1 1 
c. liv:lda 
c. plIUelnore 
c. ro..tI·"~ 1 1 1 1 1 1 1 1 2 1 1 1 2 2 1 1 1 1 1 1 i 1 
E<;Iuill'eo't~ !luv:lIIt.Ua 1 1 1 1 1 1 1 
EriopnoI1.la ,uqusLi foh .... 1 1 1 1 1 1 1 1 1 1 1 
E. lIa~ilUlt.Q 1 1 1 
Molim.a caerulea 2 , 2 2 2 J J 3 3 3 1 2 2 1 1 2 2 
5cirpua cll:@"spi'to..uoe 1 1 1 2 2 1 J J 2 J 2 2 

DroJi-e,n aD9liCB 1 1 1 1 1 1 1 
D. rot.wMhfolla 1 1 1 1 1 1 1 1 1 1 1 1 2 1 1 1 1 1 1 1 1 1 1 1 1 1 2 1 
JlMn.yAnthf!l& tritol i ... t-. 2 2 2 2 1 1 3 1 2 2 2 > 1 1 1 1 1 1 
••rthec-l.lm osaifu'9"\Dl 1 1 2 1 1 1 3 2 1 1 1 1 1 2 2 
Phn.~ tet ca.run.i. 2 2 2 
Pinq,.,!euI4 V1J.lgart. 1 1 1 
Pot.e~'t.:ltl .. ere-e-;.. 1 1 1 1 1 1 
Sela-qJtH!lla J1(':laginoldlu 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 
Tolid4iA pl.Jdlh L 1 1 1 1 1 1 1 1 1 1 
~rL!InLa1.1a eLlrvp••• 1 1 1 1 1 1 1 1 1 1 1 
LJtne-ulUl" tl'lt.e!"'llle'C11A 1 1 2 > J 3 
Viola pAluet.r1l;i 1 1 1 

CaUlerQOn auaaincWll 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 
Curprhua -5telhtWl 1 1 1 
Dlera.nua 1.loMuroo 1 1 
Dr*p-.noc:l.dlt* l)t;dJuI i 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 
D. e-"*Mulae.u. 1 > > J 1 
D. rl!.'JOlveN ~Ltlt.r. 1 1 1 1 
Scol."'pl-d1UJa scorpjoides 1 1 1 1 1 
Spba;nua bal t.'cua 1 1 1 1 
s. hllu: 1 1 1 1 
s. papillosu. 1 1 1 1 1 1 1 1 2 5 5 4 1 i > 5 3 3• • 1 
s . .I;l..lb.dlu. 1 1 1 1 1 1 1 1 
S. I;ubnl t..na 2 1 1 1 1 5 
S. fU!.Ct.. Sub_.C1Jn4Ii 2 1 1 1 1 1 1 1 1 1 5 2 5 2 1• 3 
S. t.oene.1hOl 1 1 
S. w-.c:u;;t.or!li 1 1 1 

C.1:Y'PQ9111ia $p(P). 
Cladoop.!l1.l1 t../CyanQC. lnO.t-a 1 1 2 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 
Lep1dozi. lU:t.aC4li_ 1 1 1 1 1 1 1 1 
OdOflt.oliChi~ elohg_t.W11 1 1 1 1 1 1 1 1 1 1 
I't.il1dl\Ol c1.lure 1 1 1 1 1 1 1 1 1 1 
RJ eeudJ. _ pl n9ui. 1 
R. IIptp). 1 1 1 1 1 , 1 
St:.4panla .p(p). 1 1 1 1 1 1 

"9Yt.j.K/bare peat. 6 6• 6 • 6 • • • • • 6 

A,ddH:10tul1 IlfllllPCl•• : l!4t.uh nap. 22'Oj. '21(1), ~t.ru.Il ~(p). "0(1), 41(1), Lycopodi\DI annotlna 35(1). 311(1), Va.cclnlUJI vitU-ilh:e .. 40(1). f.Q\li •• tu:a palu.tre 
2fl). It:utHui cn..a-.onlo. 40(1), ~p.....~ua c01RP.~t.u. 34(1), sphi!l9T1lU1l fu..cu. 3&(2), 41(1}, 5pha'iMOllindbar'lllii 40(1),41 (1), SptuUP\ua pl11r;br\uI 
Jt-pJ, 35(1). My1u Aft/'JfJIllh 30(ll. 
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Tab. )('11. Ass. Chamaemoro-piceetulB K.-Lund 1962. 

~~~~ee No. (4 1,1 
2) 1 2 

A 
3 4 5 6 

B 
8 9 10 11 12 

C 
13 14 15 16 17 

0 
18 19 20 21 22 

E 
23 24 25 

Slope in grades 14 12 13 12 14 11 6 11 8 6 7 5 5 0 1 9 7 7 3 11 0 2 1 3 1 
Aspect E E E E E N NW NW \/NW SE 5 SE - 5\/ \/ \/ \/ \/ \/ E \/ N E 
Date 16/6-72 4/6-72 11/7-72 14/7-72 10/8-72 
pH 4.0-4.2 4.2 4.2 
NO. of vase. plants 22 26 22 19 18 15 14 14 14 15 11 11 9 9 13 11 13 10 10 11 20 18 18 16 20 
No. of cryptogams 7 10 12 13 13 9 13 15 12 16 12 10 11 14 13 16 14 14 15 10 12 14 12 16 14 
Tot. nunl. of species 29 36 34 32 31 24 27 29 26 31 23 21 20 23 26 27 27 24 25 21 32 32 30 32 34 

A	 Botula pubescens 
Picca abies 
Pious sylvestris 

B	 Betula pubescens 
P1CCd abies 

Betula pubescens 
Calluna vulgaris 
Empetrum sp (P) . 
Linnaea borealis
 
Lycopodlum annotinum
 
Picea abies
 
Pinu~ sylvestris
 
Sorbu:=> aucuparia
 
Vaccinium myrtillus
 
V. uligino6um 
V. vi tis-idaea 

Carex echinata 
c. nigra 
Deschampsia [lexuosd 
Equisetum sylvaticum 
Eriophorum angus ti fol ium 
E. vaginatum
 
Luzula pilosa
 

Cornus suecica
 
Gymnoca.rpium dryopteris
 
Listera cordata
 
Mai anthemum bi folium
 
Melampyrum pratense
 
PotentillA erecta
 
Rubus chamlteJlloru~
 

Trientaliu eUI:opaea
 

o	 Aula.comnium petlustrc 
C<.Illiergon st.ramineum 
Dlcranum maj us 
D. acopar i urn 
Hylocomium splendens 
Mnium pseudopunctatum 
Plagiottlt~cium undulatum 
Pleurozium schreberl 
Polytrichum commune 
P. juniperinulO 

var. gracile 
ptllium crista-castrensis 
Rhytidiadelphu~ lore-us 
Sphagnum centrale 
S. it'lllax 
S. gl rgensohni i 
S. magt!llanicum 
S. nemon-lum 
S. russowii 

Barbilophozia lycopodioides 
Calypogeia sp(p). 
Cephdlozia sp(p). 
Obtusifolium obtusum 
Ptl1idium cl1iare 

1 
4 4 
1 2 
1 2 

3 4 4 4 4 
1 1 1 
1 1 
1 
1 
1 
2 
1 

Additional upecies:	 Androm~d8 polifolia IS( 1), Oxycoccus quadripetalus 2( 1), 17( 1), Agros . 5 tenul~ 21 (1), 
23(1), 24(1), 25(1), Carex paucinora 17(1), Juncu6 filifocmis 2(1), 3(1), 21(1), 25(1), 
MOlinia caerulea 12(1), Nardue stricta 1(1), 2(1), 6(1), Blechnum spicant 2(1), 3(1), 
Dactylorhizd m1.tculcata 1(1). 7(1). 11(1), Melampyrum sp(p). 3(1), 4(1), Dicranum poly
set-um 19(1), 22(1). 24(1), 25(1). Dicranum undu1atum 23(1), po1ytrichum cL formooum 
13 (1), Rhytidiadelphus ca1vescens/squarrosus 11( 1), Rhytidiade1phu6 trlquetrus li( 1), 
Cephalozie11a sp. 16/1), Harpanthus flotowianus 15(1), 21(1). 24(1), 25(1). Orthocaulis 
floerkei 4(1), 14(1), 25(1), Orthocaulis kunzeanus 21(1), Pellia sp. 24(1), Tritoll1sria 
quinquedentata 9(1), 10(1), 22(1), 2&(1), 



4 

Tab. XVII. Ass. Equiseto palustris-Salicetum ass. prov. 

Stand BA C D 
Releve No. 1 2 3 8 9 105 6 72Area 4 4 4 4 4 4 4 2 254m 
Aspect E N

4Slope in grades o o 0 o o o 0 o 10 
Date 9/7-73 9/7-73 31/8-78 21/8-78 
No. of vascular plants 14 10 10 10 10 12 11 8 14 21 
No. of cryptogams 4 6 4 5 8 6 6 5 9 11 
Tot. number of species 18 16 14 15 18 18 17 13 23 32 

A Alnus incana 2 1 2 1
2
1 

1 

1 
Betula pubescens 
Picea abies 

1
111 

Salix pentandra 2 

B Alnus incana 
Betula pubescens 

2 
1 

1 

Picea abies 1 
Salix glauca 2 1 
S. myrsinifolia 1 2 2 
S. pentandra 1 1 111

C Calamagrostis purpurea 
Carex canescens 

1111
1 

1 
3 1 

C. echinata 11 
C. nigra 2111 1 1 
Deschampsia caespitosa 11 
Equisetum pa1ustre 2 31

1 
1
1 

1
1 

11 2 1 1 
E. pratense 1 
Juncus articu1atus 11 
J. filiformis 2 2 

1Anemone nemorosa 1 
2 1Caltha palustris 1 

1 
1
1 21 

2 1 1 
Comarum palustre 55 5 5 
Filipendula u1maria 
Galium palustre 
Geum rivale 
Menyanthes trifo1iata 

1 2 2 3 31
11

4 

1
1
1
4 

21 1 1 
41 1 

4 5 5 444 

D Bryum pseudo triquetrum 1 
Calliergon giganteum 1 3 1 3 2 

11
1 

1 

calliergonella cuspidata 2 11 1 1 
Climacium dendroides 1 1 2 

1Hylocomium splendens 1 
1Mnium pseudopunctatum 1 3 3 3 31 1

1 
1 

11 1 111M. rugicum 3 3 
M. se1igeri 5 5 5 5 5 5 5 5 2 
Rhytidiadelphus ca1vescens 2 3 
Sphagnum squarrosum 1 1 1 

Riccardia pinguis 11 

Additional species: Sorbus aucuparia A 1(1), Salix aurita B 4(1), Sa1ix phy1i
cifolia 5(1), Carex vaginata 10(1), Luzu1a multif10ra 10(1), 
Poa palustris 10(1), Poa trivia1is 10(1), Cirsium palustre 
9(1), Galium uliginosum 10(1), Myosotis scorpioides 9 (1), 
Polygonum viviparum 10(1), Ranunculus acris 10(1), Ranun
culus repens 9(1), Rumex acetosa 10(1), Trifolium repens 
10(1), Tussi1ago farfara 9(1), Atrichum undulatum 10(1), 
Ca11iergon stramineum 9(1), Cirriphyllum pi1iferum 9(1), 
Drepanocladus uncinatus 10(1), Phi1onotis fontana 10(2), 
Sphagnum girgensohnii 9(1), Sphagnum teres 9(1), Chi1o
scyphus polyanthus 5(1), Pe11ia sp. 5(1), Cladonia cris
pata 10(1). 



Tab. XVIII. Ass. Barbilophozio-Pinetum Br.-BI. et sisGing em. K.-Lund 1962. 

cl.udonietoBum hylocomietosum 

Racomitrium Cladonia
lanugino-va vac. 

~;~~ee No. (4 m2 ) 1 
A 
3 4 5 6 7 

B 
8 9 10 11 12 

C 
13 14 15 16 17 

0 
18 19 20 21 22 

E 
23 24 2S 

Slope in grades 13 18 0 10 18 20 20 17 20 8 3 7 4 12 10 8 7 17 7 16 12 9 14 12 
Aspect S - W - W sw S S S S SE E SE S S S S E W Sw NE NE E ENE 
Date 10/7-72 16/8-73 10/7-72 11/7-72 14/7 -72 
No. of vasc. plants 4 7 4 7 7 5 3 3 3 10 9 9 11 10 B 10 10 11 9 9 9 8 12 8 
NO. of cryptogamB 6 5 5 4 6 5 7 6 5 6 6 6 8 6 9 10 10 11 7 9 12 9 B 9 
Tot. num. of species 10 12 10 11 13 10 10 9 8 16 15 15 19 16 17 20 20 22 16 18 21 27 20 17 

A	 Betula pubescens 
Pinus sylvestris 

B	 Picea. abies 
Pinus sylvestris 

C Andromeda polifolia 
Calluna vulgaris 
Empetrum hermaphrodi tum 
E. sp(p). 
Linnaea borealia 
Pinus sylvt.::i.lt.ris 

Vacciniurn myrtil1us 
V. u1igin06U1ll 
v. vitis-idaea 

Deschampsia fle·xuosa 

Cornus suecica
 
Me1ampyrurn pratense
 
Rubus chi:llllaemorus
 

D Oiccanum fuscescens 
O. majus 
O. scoparium 
Hylocomium splenden~ 

Pleurozium schreberi 
Polytrichum commune 
ptilium crista-ci:istrensis 
Racomi trium lanuginosum 
Sphagnum nemoreum 

Barbilophozia lycopodioides 
Calypogeia sp(p). 
Orthocaulis floeckei 
Ptilidium ciliare 

Cladonia alpestris 
C. rangifecina 
C. acbuscula 

2 3 2 2 

1 
4 

2 
1 
3 4 

6 4 

Addi tion 1 species:	 Sorbulii aucupArla C 18 (1). 24 (l). Blechnum spicant 24 (1 L Rhytidiadelphus loreus 15 (1), 
23(1), Sphdgnum russowii 25(1), Barbilophozl.a barbata l.9(1), Obtucifolium obtusum 18(1), 
Scapania Bp. 22(1), Tritomarid. quinquedentata 18(1), 25(1), Hepaticae Gp(p), 19(1), 
22 (1), Cladonia furea ta 7 (1), Cladonia uncialis 2 (1) . 



Tab. XIX ........ I"!J·PJce«lc..... K.-Lu.nd. 1962.
 

myrtilletOillmo d,ryopteridet..oaua blKhnet.olilla 

~~:e4i JiO. (4 .~l 
Slope in qndfts 
".pttet 
Oilte 
No" of \'I!I.C. p]i&11t.& 
No. of :cryptoljJA,lIlS 
?ot. nu•. of apee)els 

A 
1 :2 3 4 ~ 

18 24 12 19 IS 
S S 5 S S 

lS/,,-12 
U1l868 
e e 11 9 1jI 

20 HI HI .lS 1'7 

•6 1 8 9 10 
:) 2 2 e 2 
~ 'NI;. !: N 5 

20/6-72 
10 I. 12 11 12 
10 13 9 B 14 
20 2"' 21 19 26 

C 
11 12 1.3 14 ]5 
o 1 0 0 2 

t: - E 
!O/a~n 

12 13 14 1!) 13 
B 10 8 jl 8 

20 23 22 22 21 

" 16 J 7 18 19 20 
16 26 24 20 23 
E£tE~ 

15/8-72 
12 13 15 IS 12 
10 9 e e e 
22 22 23 1,3 20 

.21 22 23 24 25 
2"1 22 21 24 2'0 
E£E££ 

18/a-72 
10 '1 12 9 f;. 
10 10 10 11 9 
20 17 22 20 15 

•26 21 28 29 30 
22 III 24 20 21 

N H M .H N 
18/8-72 

12 13 15 15 12 
B1l9<J8 
202~242420 

G 
31 32 33 14 JS 
26 28 2S 20 29 

N H M ~ N 
16/8-72 

15 13 12 HI 13 
11 11 10 10 '9 
26 24 22 24 22 

I 

36 3"t 38 39 40 
20 21 19 26 30 

.... .... .... Ill' 
19/8-72 

}"} H lS 15 13 
13 13 B 8 7 
30 '27 23 23 20 

4-1 42 43 44 ..~ 4& 47 4-8 49 SO 
34 n 32 2a :z4I 30 32 .n J4 '30 
IEE£.eEEr.tE 

16/8~?3 

13 D 10 11 e: 10 IS 11. 10 13 
10 , 9' 1 7 !So 5 9 6 6
23 20 }'1 lE! lS 15 20 2Q 16 19 

A Bet-loll. p11be5~ 

.f'1.~1I abies 
Sorl:rUI 411cuparu 

2 1 2 4 2 3 1 1 2 2454 33354 45~ • • 4 3 3 3 3 2 3 5 
2 
3 
1 

S 
•• 

2 
3 

• 3 

B 5e~11!1 pubesc.n. 
Plc~n ables 
SOl:bU5 4ucupsr1 .. 

C Be-tula pubeece.n. 1 
~t:rua be.raaphroc1l tUlft 1 31 2 2 1 

1Lyc.op'Odiu. &rmounwt 1 
1 1l'icea abie:s 

1 11 1 
1 
5 
1 

sorbu. ilu.cupu·j a 
V.c.cinllDl .yrtil1l.l8 
V. ,",i~ls-idael:lo 

2 1 1 
1 

1 1 1 1 2 1 
1 

4 5 • • 5 4 
3 2 2 , 2 2 

1 1 1 1 1 1 1 1 1 1 1 11 11 1 1 2 1 1 1 1 1 1 2 1 1 1 1Dl!.c~sja n.x-uo•• 1 1 I 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 
11Equaet.u;a ..ylvat.1cu. 
1 1 1 1 1 1 1 1 1 11 11 1 1 1 1 1 1 1Luaqtll p11Q,tl1 1 1 1 1 1 1 1 I I 

...Ue. nUUn5 1 1 1 

1 1 1 1 1 1 1 1 1 1 1 1 1 1 1~D41 DO*Jro•• I I 1 1 1 I I 
...t:.hydUD filu.-teJIl.ba. 1 1 2 
Dl ecbmm ,8p.l.cant 1 1 2 1 

2 1 1 3 1 1 1CornuliiI BueC1C. 
1 1 1 1 2 1 2!>ryel't..erh ....d.U:::.to 

1 1 1 1 1 1 1 2 2 1 1 3 3 2 2 2 3 3 3 1 1 2 2 3 3 3l:#)-.n,o.::.rpSU. 4ryOptQ::n6 3 3 3 3 3 I 2 1 2 1 1 1 1 
1 1 1 1 1 2 1 3 2 1 1 1 1 1 1 1 1 1 1 1 2l.iM••• bor.a1u 

1 1 1 1 1 1Usura cordn.• 
1 1 1 1 1 1 1 2 1 1 2 2 1 2 2 2 2 1 1 1 1 2 2 1 2..nant.h.elrlm bl!oliWl 

1 2 1 1 1 1t\el.-p~ pute.n..e 
1 1 1 1 1 1 

4 4 4 4 3 3 2 1 1 1 2 1 2 1 1 
"" Bylvat.1Cu.
Qx.l!IIlh *«'1;.0'.11. 23 2 2 2 

1 
1 

1 
2 1 1 1 1 1 1 1 1 1 1 1 1 1 

1 1 
3 • 3 3 3 3 1 

POtJ!:;nttlh CH'Cl. 
n..lyptAU:l1 liabolpera. 2 2 3 2 2 

1 
1 1 1 2 1 1 1 1 2 1 1 l 1 1 

1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1'Tri~ntalili europae. 1 1 1 1 1 1 1 1 1 1 

1 1 1 1 J 1 1 1 1 1 2 2 1 1 2 2 1 1 2 3D Di!:.l-AnUII .lIIj\Ja 2 1 2 1 1 1 1 3 2 3 1 3 3 1 1 1 1 1 1 1 
1 1 1 
4 6 1 1 l 1 1 2 2 2 1 2 5 4 5 5 5 3 4 3 4 • • 1 3 3 3 
1 1 1 1 1 ,. 1 1 1 1 1 1 2 2 2 3 1 1 1 1 , 1 1 1 2 1 

2 2 1 2 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 3 1 1 1 1 1 1 1 

D. f,eop&U",. 
H~loe,.1." .pl-.nQeo,; 
Pla9ioU-C1W1 u..ndulat.wa. 
ple\Jroz1u:a -.chrebe.rl 
polytrichllll c~,n. 

• • • 5 
1 1 1 2 
1 1 1 1 

4 
1 
1 

1 
1 
1 

1 
1 
1 
1 

1 
2 
3 

2 
1 
1 

1 
3 
1 

2 J 1 1 
4 • • 3 3 2 3 4 •• 1 
3 3 1 • • • • • 4 

P. fo~UII 

Ftll1ua cri.te-c,I!II_'t.t"en&l. 
Rl'lytldl.adelphulI 10.-.ulII 6 6 3 3 1 2 4 2 24 4 3 
SphsCJDua qirqensotuu 1 
5. oe.;)reua 

sa,dJilophozi.a Dubl!lltll 1 
B. lycopodioideill 1 I 1 1 1 1 1 1 1 1 1 1 2 2 1 2 2 1 1 1 
Obt.ullii !oliua. Obt.ulIlW. 1 1 1 1 1 1 1 1 1 
OrtlUK:auh. f1ooC'kel 1 1 1 1 1 1 1 
i'la<JU)(:!hih _dor 1 1 3 1 1 1 1 2 2 1 1 1 1 2 1 1 1 1 1 1 1 1 1 
Tt".1tc.u:ta qlJloquo<l.nt.at.a I 

HepaticilUt IIP(P-). 1 . 1 

litt.et·/bllro 80il :J 1 , 3 50 :3 .. ! " 

Additonl!l! .pecu·.: Al nu.. incan.. ,.. 26{2l, C.l1una \"uJi;Jui. 41(1), ~-O(l), Mt.ho:u.nthu. odontllll 13(1),23'1),1.6(1), H.ard.u. 
a'L.-t"lct.. ",(I) ..... (1), OryoptArJ.. filb-u5i 36(2), .'38(1), 39(2), Ger&IUu. lI.ylVAtiCWll Z8(1), Riera.dua .l). 
2.(1). Ot-t.bUh IOCtlMI H(l), S"oJidaoo v1I'q.u.ru 14(1), Dyloe~iUftl umbnt:l1:II 36(1),37(1),39(1), 40{1), 
-43(11. C.phUQzh .V' 2101, LophoeOl... d. bidClnt.au 8(1), 32DI. 36(1). 37(1), 3:6(1). 



I·nb. XX. A,,,,,. H~licn-'lC'. l.u,7< K.-Lund 1962. 

call iCl£gol1ellt\:to.Ullt 
convllollllritttoll;'u'lIl typicum 

Fi 1illcndulit: 
ul111. -v"r. 

St.l.lIH:J. 
P.l!ll!l\t:t!l 110. 

, 
l>l .. +) 1 2 ,3 4 5 6 " 7 a 9 

A 
10 11 12 13 " 14 15 16 17 IS 19 20 

c 
21 22 23 24 25 

, 
2& 27 28 

B 
29 )0 31 

Slope In gnu1t!!1 35 35 44 40 39 42 ·12 40 15 16 18 18 20 tJ 11 12 1; 8 lOO 0 1 4 5 ,1 ~ 7 20 1~ ] 
1\lpect 
Oolt.a 

W'f,'W'V/WW WW 
22/8.13 10/7-)2 

F, E ~: E 
20/5-72 

E E E: E f: 
51"1-12 

E S 
10/7-72 

w E E E t 
9/7-7] 

E " " 9/7·73 " 
No. or Vil'JC. plllnL-s 25 22 2::1 2!1 24 1'3 23 21 17 1~ 22 21 26 262527 H 2] 2217191717 1.2 9 11 la la 14 15 14 
No. of Cl'yptOgil;TJG 2. 10 oS oS !!I ~ 4 4 13 .; 16 6 11 6 9 18 1:t 6 11 9 9 la 9 ') 9 9 8 la 9 7 7 
Tot. nul'll. of IilP~<;i •• t1 12 ]0 30 :HI:lO 2'1 25 ]0 ]2 ]8 29 37 32 ]4 45 4" 29 J] 26 26 27 26 21 la 20 16 20 2] 22 21 

A AlnulI inColInJI 2 2 2 3 3 2 ] 3 
Ui;tU!'" pl)b"n~T1l'l 1 ] 2 3 
PlO'...bi~1I 2 3 5 5 1 1 1 4 2 2 
Sorbt.l' IflUCllpAr:ll'1 

B AlniJl'I l.nCttll.!l 1 1 1 1 
Corylun Iwellana 
Picea ohlea 
:iortlUt. ,HlCUp'U-j a 

C A 1mUll inean.. 1 1 1 1 1 1 1 1 1 1 
LiM4f1B borl:l&l is 1 
Lycopodium l'IInnotinum 1 1 1 
J>icea abie" 
$crbul; "UCUp"r.ld 1 1 1 1 1 1 1 1 1 1 1 1 1 1 
vllccilllUll lIyrtilluo 1 1 1 
V. vlti£-id ~a 1 2 1 2 2 2 1 1 1 1 

IUlthonnthUIll odoratum 
Care. digit9tll 
Oactyli. 'Jl~utll: 

Dellchamp_ia cl'I4!!IlIpi tOl!'n 1 1 2 1 1 2 2 2 2 2 
Equ.lu:t..- prllUngO 
E. ,.ilv.. ticu.! 1 1 1 1 2 1 1 1 1 
F@'.liIt.t.lclt ovin.. 
Lu.u16 pilo... 1 1 1 1 1 
JII.l1ca nutAn. 1 1 1 1 
PGIil nf'nlor.ll. 

Alch_ill., Ijp(p) 
A.I\e.Q"C nf:lIlorot;l1l< 2 1 1 

1 
1 , 2 

1 
2 ] ] 1 1 1 1 1 2 2 

""thynum r{lix ... tt:l1lin.<: 1 
Bl&CMWIl ..pico.ut 
Cal th11 pa1ulltri.fl 1 1 1 1 1 
Ctn;i.\lIl.l hct..4'.cophyllum 1 1 
Canvglhd ..... jJlli. 
Crttpi.: PII1UdOdlt 1 1 1 1 1 1 1 1 1 1 

Ch.t"f* .plan.1UlIQ fIIlt~rnlfoliUffi 
DryOptfH i. fi lix-.a, 
,,"~QC:l\rpiUII dl)'uptf:t"is 
TMlypta!ris phegopti!ria 
D. carthL1l.ianil 

i 
3 
1 

1 1 1 

1 

2 2 
1 

1 
1 

t'ilip.ndulll ulluHia 
FI:""9.. ri. ve.C' 

1 2 
2 1 

1 
1 1 

5 6 6 6 

Call'lllll borel<llf" 
Gecaniua "Vlv.ticum 3 3 3 3 2 
co... rtvI.1c 1 1 1 1 1 1 1 1 

HieCllC Illl ll:p(p). 1 1 
HypericWl. ••r:Ul ... tlll!l 
tActU/;;a 111pin« 
!'II.j<~.nt.h..um blfolium 1 1 1 1 1 1 1 1 1 1 

5 5 5 

l"I.l~~rum Iip(p). 
OXQ11fl IIcoto",ell 1 4 4 4 4 4 2 2 2 1 1 2 2 2 

Potenti l1a (.roeu 
Pnm.lli1 vull}dr1& 
RBnunc1.I1\l1l' .crih 
R. rllp.e.-n~ 

1 
1 
1 1 1 1 1 1 1 

1 1 
Rubu. idftCllu. 1 1 1 1 1 1 2 2 1 

R, ••• "t.i li:.; 1 1 1 1 1 2 1 1 1 2 4 1 2 1 
solilSaqo viroaurt.'..i.l 
StellaC"I" nlU'lOruB 

1 1 
2 1 1 1 2 2 2 2 2 2 3 2 

Tril!lont<:ll i. &UrcpfUUI 1 1 1 1 1 
val.n 1111••.uDbuai folia 
vtl(on.ic. ch.....dt")'.. 
v. of('i:cjn.1llilt 1 1 1 1 1 1 1 1 
vi cia t;ylvllItiGi1 1 

D BrachythoClll1R rivul.r. 
C411 iel;goh(.<ll..a cll8,udatll. 
Ciniphyl1um pi1itf'lt'\l!1 
DiC'"iIJ1U1'& .l\]US 
HylocCleiWl IIplendena 
H. u.br..wm 
.Mniu. ,,[fill~ 
!'t. punat.. t.WI 
M. PI>~t.l'llcpunct~l'lt\llll 

j·l ....g1oUlllllelulfl ul1dulatum 
?1~urQ:dul'll .ehr btllJ'i 
Polytri<;hu.m ('a~.UIfI 

l'tiliult1 c~tl)t./l-c.. at:n!lf1l1is 
Rh}'LldlllttalphulI c:alv./ 

squ&.rrosulI 
.~. lort:U3 
R. tnQlll)tru/ll 
RhodobryuJll rOl:ol.:um 

~'bll,:)phozio'l blHbll ~ 

B. J)'copodlold•• 
Chilrn111cypnu:lI p.aly.nnthull 
Plllqiochi la r;(, nAplt'ntoids8 
P .•flJor 
tophoc~llJlil cf. hl(Jent:..IIt:<J 
P 11;tt tlIp(p). 

pinl.lB: s~lvt:,tdlj A J(2:), llct.uln publlSltecn. B 5(1),16(1) Junipu"ll._ c:a_uni. B 2(2), C 2(;'), S"lix cl'Ill["ea 
l:} 15(1), S/lll.l)l n'l.gl".l.clIInlli' B 1~(1), PopUJU!Il trcll'tUl1t C 1(1. S411ilC !Jp. C 10(1), "IlOO.rJ.. t.etlulij 3(1). Cl!lalla
);!t'o:;l.illl pUJ'l!ut"efl 17(I),.C6rlllC p,'11."c.lli'l. 16(1),.Co.nlll v"Qir'l'It.~ 17(2),18(1), o.tschiloap.l.a fle)luCIl'.'\ 11(1), 
t~(l), Co!l.~:1I~nU1fi rotund.l(glHI J(l), Cornu§: .\lI!loCJ.CTI 16(1), Dryopt.t!rill l!I.IIlii • .il10 1(1), 24(1), L~ctuca 
l.lUl·Ulli,; 7(1), ao), MoUnlJp)'ru. "ylV6t.1CU. 14(1), 17(1}, 3l(1), Pad. qulldrira1i~ 31(1), FinQ1Hc':!I.. ~·U.lglldl'l 
13(1), pOIY9onul:l v.lvij.1cu-utll 17(1), PtI!.Od.l\.11t I\quilinw~ 10(1), Ort.hilh. ""eund.. 1(1),4(11, Salaglll1rll" 
selnginoidc,v 16(1), Sul;:ci ..... pr8t.niiili !'I(l), ul-tiell 1I1~nca 31(1), vi eh lloeplU& 3(1), At.rlcbun\ unflulat:u. 
8(1), BnchyUlOCl.lJII cf.•Htieilnu. Z7(1), Br,.chyt./iee.hm rllll(l8J!UJII 11(1), Dic't'6nurr. r;COpolnu. 2(1),7(1), 
Dropa.noclll(hllll undn*tlul 11(1l, It)(1),Mnitlllt 11Cll'fIUm 1&(1), Mnitllll •• ll\led 16(1), MniWl ..mdulat:.\IJI 16(1.), 
Ob t.tI.a 1 (olt\31 ota,IUJUII 15(1), Ort,hQCllUllll :.p. 2(1), Pl1t9iot.heC.itl/ll denLICul.a.tUlll 26(1), porellfl pltllt.hyphyIla 
2(1), Itflplllt.icll.e sp(pj. 16(1), 1'1(1), Nl'.phlOrtla ~rcUcum 3(11,4(1), P€!ltioljlCt-o.I lencophlebu. 2(1), b"rt.- E011 
7(2), aD). 

Aetdi tionlil 'l>p~ciell: 



Tab. XXI. Ass. Alno (inclJ..1uud-PrunetulIl K -Lund ~x Aune 1973. 

Stand 2 A B C D E 
Releve No. (4 m ) 123456 7 8 9 10 11 12 13 14 15 16 17 18 19 20 21 22 23 24 25 
Slope in grade. 24 13 16 20 20 22 26 20 26 32 32 26 21 25 30 18 20 20 22 20 19 18 20 21 20 
Aepect WWWWW W \I \I \I \I S S S S S \I \I \I \I NW N N N N N 
Date 13/7-72 13/7-72 20/7-72 10/7-73 8/6-73 
No. of vase. plants 13 12 12 14 IS 13 14 11 10 13 14 13 11 14 10 17 15 IS 13 11 12 12 11 12 12 
No. of cryptogams 555555 5 5 5 5 6 5 6 5 5 6 7 7 7 7 4 5 6 6 6 
Tot. num. of species 18 17 17 19 20 19 19 16 15 18 20 18 17 10 15 23 22 22 20 18 16 1717 19 18 

'A Alnus lnCCl:nl!l 
Picea abiea 
Prunus padus 

B	 Alous incana 
P~cea abies 
Prunm: paduY 
Sorbus aucuparia 

C Alnus incana 
PrunUB pddus 
SarbU8 aucuparia 

Deschampsia caespi tosa 

Aconi turn septentrionale 
Anemone nemerasa 
Circaea alpina
 
Crepi s pal udosa
 
Chrysosplenium
 

dltcernifolium 
Th~ypteri6 phegopteris 
£pilobium montanum 
Equl.setum pratense 
E. sylvaticum 
Filipendula ulmaria 
fragliria veSCi:l 
Geranium ayl va ticum 
Geum rivale 
GymnoclH'pium dryopteris 
LactuCii alpina 
O:<.alia acetosella 
Paris quadrifolia 
Ranuncul us acris 
R. repens
 
Rubus i daeus
 
Stellaria nemorum
 
Veronica chamdt::drys
 

o Brachy'thccium refle:<.um 
B. rivulare 
Cirriphyllum piliferum 
Eurhynchium praelongum 
Mnium affine 
M.	 undulatum 
Rhytidladelphus	 cal v. 

/squarros 
R.	 lort::ut!i 
R. triquotrus
 
Rhodobryum .J:oseum
 

Plagiochila major 

4	 4 4 4 

4	 4 

4 

Additional pecies: Be-tuld! pubescens A 16(1), Picea abies'" 6(5), 8(3), 10(5), B 14(1), Sorbus aucuparia B 
6(1), C 5(1), 6(1), 11(1), 17(1). C..irex vaginata 18(1), Melica nutan~ 13(1), AthyriUlll 
filix-famina 1(1), 14(1), Dryopteris assimilis 21(1), 23(1), Dryoptt:ris filix-rnds 4(1), 
Dryopteric carthusiana 19(1). Caliurn aparine 14(1), 16(1), 17(1), GL'um urbanwfl 6(1), 
Maianthemum bifoliuiil 16(1), 17(1), 18(1), Solidago virgaurea 16(1), 17(1), Stachys 
sylvatica 5(4), Taraxacum sp. 11(1). Viola palu6tris 16(1). 17(1), viold riviniana 
11(1), 12(1), 15(1), Thuidium philibertii 11(1). Plagiochila cc. asplenoide6 1(1). 



Tab. XXII. "Ulmo-Tilietum boreale" ass. prov .. 

Stand A B 
Releve No. ( 4 m2 ) 1 2 3 4 5 6 7 8 9 10 11 12 13 
Slope in grades 25 30 35 42 40 40 42 43 40 44 37 38 40 
Aspect W W W W W W W W W W W W W 
Date 8/6-73 10/7-73 
No. of vasc. plants 13 14 18 14 13 9 12 16 19 14 14 13 15 
No. of cryptogams 6 2 7 6 3 5 5 8 1 1 8 5 5 
Tot. num. of species 19 16 25 20 16 14 17 24 20 15 22 18 20 

A	 Alnus incana 5 3 3 4 4 
Prunus padus 4 4 2 
Ulmus glabra 4 4 5 5 

B	 Alnus incana 1 
Ulmus glabra 1 1 

C	 Dactylis glomerata 1 1 1 1 
Deschampsia caespitosa 1 3 1 1 1 2 2 1 
Melica nutans 1 1 1 1 
Roegneria canina 1 2 1 1 1 1 1 1 1 

Aconitum septentrionale 2 2 1 1 
Anemone nemorosa 3 3 3 1 1 1 
Campanula latifolia 1 2 1 1 
Circaea alpina 1 1 2 1 1 1 1 1 1 1 2 1 1 
Cystopteris fragilis 1 1 1 
Filipendula ulmaria 1 1 1 1 1 1 2 2 2 1 1 1 
Galium odoratum 2 2 2 2 
Geranium robertianum 1 1 1 
G. sylvaticum 1 1 1 1 
Matteuccia struthiopteris 5 5 5 5 5 5 5 3 6 6 6 
Oxalis acetosella 1 1 1 1 1 1 1 1 1 1 1 1 1 
pteridium aquilinum 1 1 2 2 4 5 
Rubus idaeus 1 1 1 4 4 3 4 3 2 1 1 
Stachys sylvatica 2 5 5 1 1 2 
Stellaria nemorum 2 1 1 1 1 1 1 1 3 3 2 
Urtica dioica 1 1 1 1 
Valeriana sambucifolia 1 1 1 1 1 
Viola mirabilis 1 1 1 1 1 1 1 1 

D	 Atrichum undulatum 1 1 1 
Brachythecium reflexum 1 1 1 
B. starkei 1 1 1 
Cirriphyllum piliferum 1 1 1 1 1 
Eurhynchium praelongum 1 1 1 1 1 1 1 1 
E. striatum 1 1	 1 1 
E. angustirete 2 1 1 
Mnium affine 1 1 1 1 
Rhytidiadelphus triquetrus 1 1 1 1 1 1 1 
Rhodobryum roseum 1 1 1 1 1 1 
Thuidium philibertii 1 1 1 1 1 1 1 

rocks/bare soil	 6 6 6 6 6 6 6 6 6 6 6 6 6 

Additional species:	 Sa1ix caprea A 11(2), Sorbus aucuparia B 3(1), 
Carex digitata 3 (1), Chrysosplenium alternifolium 
11(1), 12 ( 1), Epilobium montanum 3 (1), 13 (1) , 
Fragaria vesca 7( 1), 8(1), Geum urbanum 11(1), 
12 (1 ), Melandrium rub rum 1(1), Paris quadrifolia 
9 (1), 10(1), Scrophu1aria nodosa 13(1), veronica 
chamaedrys 3 (1), Vicia sylvatica 9(2) , 10(1), 
Brachythecium cf. mildeanum 1(1), 11(1), Hylocomium 
splendens 3 (1), 12(1), Mnium undulatum 9( 1), 
Rhytidiadelphus loreus 3 (1) , Conocephalum conicum 
11(l), Porella platyphylla 11(1). 




