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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~~;~~~ 
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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
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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 
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(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). 



- 14 ­

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 



carpet/lawn 

Lawn 

Tree-/shrub covered 

Intermediate fen 

Open 

Mud bottom 

carpet
 

Lawn
 

Rich fen 

Open 

Mud bottom 

Mud bottom/carpet 

Lawn 

Tree-/shrub covered 

Extremely rich fen 

Open 

Carpet 

Lawn 

Tree-/shrub covered 
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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
 




