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med Alnus incana som dominant i tresjiktet og Ribes rubrum i busk­

sj iktet. Endel bestander er tydelig flompåvirket, men samfunnet 

inntar generelt de minst utsatte delene av flommarkene. Feltsjiktet 

består av høye urter, hvorav spesielt Filipendula ulmaria og Rubus 

idaeus er viktige. Aconitum septentrionale og Matteuccia struthi­

opteris dominerer lokalt. Varmekjære arter er svært sjeldne i sam­

funnet, mens enkelte subalpine arter opptrer sporadisk. Alno inca­

nae-Prunetum er flommarkenes mest stabile samfunn. Distriktets 

viktigste treslag, picea abies, har vansker med å trenge inn i det. 

Alno incanae-Prunetum er også vanlig i dalsider og lier i området, 

men er da ofte kulturbetinget. 

Skogssamfunnene ved Orkla er representative for skogene 

langs de store vassdragene i Midt-Norge. Det er dessuten mulig å 

peke på tilsvarende eller beslektede skogstyper (vikarierende sam­

funn) i andre deler av Nord-Skandinavia, Mellom- og Øst-Europa. 

Hippophae rhamnoides-krattene på brakkvannsstrendene ved munningen 

tilsvarer tidlige suksesjonsstadier i de store krattene ved Gaula 

no~n mil lenger øst. 

I skogssamfunnene sKjelner ~n mellom ulike typer jordsmonn­

profiler som viser forskjellig grad av flompåvirkning . Salicetum 

triandrae står på svært humus fattig sandjord eller profilet viser 

vekslende sand-, grus- og humuslag. I Alno incanae-Prunetum varierer 

jordsmonnet fra slike typiske flommarksjordsmonn til brunjordsprofiler 

med gradvis overgang fra topplagene til upåvirket sandjord i under­

grunnen. Nitrogeninnholdet er hØyt i alle skogstypene. Glødetapet 

avtar med økende flompåvirkning, mens pH og basemetning stiger. 

Deler av flommarkenes vegetasj on er i stadig omforming, 

spesielt rullesteins- og grusørenes vegetasjon og sandrygger med 

kratt av Salix spp. og Myricaria germaniea. Noenlunde ensartede 

flomforhold gjennom en årrekke vil kunne gi karakteristiske profiler 

der samfunn er ordnet i mer og mindre klare soner fra elveleiet inn­

over flommarkene, men mange steder er preget av ustabile forhold og 

veksling av samfunn i ulike utviklingsstadier. Vegetasjonsfordelingen 

synes dels å gjenspeile sonasjoner, dels suksesjoner. Alno incanae­

Prunetum danner klimaks i de fleste suksesjonene, men noen steder 

går utviklingen mot barskogssamfunn. 

Flommarkene langs Orkla er artsrike og inneholder endel 

kravfulle arter og arter som er relativt sjeldne i landsdelssammen­
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heng, noen også på landsbasis. Forekomsten og frekvensen av østlige 

arter viser slektskapet mellom Orkla og østnorske vassdrag, spesielt 

Gudbrandsdalslågen. Endel fukt/våtmarksarter som er bundet til lav­

landsområder knytter nedre del av Orkla sammen med den boreo-nemoralt 

pregede Trondheimsfjordregionen. 
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SUMMARY 

This monograph is a survey of the main types of alluvial 

. vegetation existing at the lower reaches of the river Orkla in Cen­

tral Norway (Fig. 1). The investigations were carried out in 1977-78 

before the regulations of the Orkla and some of its tributaries for 

hydroelectric purposes. 

Investigation area 

The Orkla is one of the main rivers in Central Norway. 

Its catchment area (3092 sq. km) is composed mainly of Cambro-Silurian 

rocks. The river has no lakes regulating the discharge and no water­

falls in the investigation area, which is situated below 235 m a.s.l. 

The river anastomoses in its lowermost parts. 

The climate varies from humid subcontinental in the south 

to suboceanic in the north, with marked differences between the dist 

ricts in amount and distribution of precipitation, in temperatures 

and length of growth seasons (Table 1, Fig. 2). Spring floods, which 

normally occur at the end of May or beginning of June, depend upon 

the amount of snow melting in the inland districts. Flood discharge 

may be twenty to thirty times as large as summer discharge. A smaller 

flood occurs in the autumn. Most years the river is covered with ice 

from the middle of December to the beginning of April. During mild 

periods in winter the ice may break and bring about considerable damage 

to river banks and alluvial vegetation. Amounts of dissolved matter 

and suspended load fluctuate according to precipitation and discharge. 

Compared to other Norwegian rivers water quality is good, being neutral 

or weakly alkaline. The river is supplied with important plant nutri ­

ents from farming, forestry and settlement and with heavy metals 

(especially zinc and iron) from severaI pyrite mines. 

At the end of the 19th Century the river regularly flooded
 

more than 210 hectares of arable land along its northernmost 12 km.
 

Levees were built to prevent floods and land slides. Natural allu­


vial vegetation has also been destroyed by draining, grave l pits,
 

road construetion and by agriculture, cf. Fig. 3. The present areas
 

of alluvial vegetation are mere remnants of formerly more extensive
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areas. Alluvial vegetation is here defined as natural plant commu­

nities on river banks and plains which are inundated regularly, or 

where soil profiles give evidence of occasional or previous inunda­

tion. 

Alluvial vegetation 

Oxbow lakes. The main course of the Orkla has practically 

no vegetation and only a few speeies are found in the water, such as 

Myriophyllum alternifolium and Potamogeton praelongus. 

In the oxbow lakes water level fluctuates through the year. 

After the spring flood Myosotis baltiea and M. caespitosa dominate 

some of the oxbow lakes. Later, extensive stands of Equisetum fluvia­

tile develop. Other important speeies are Carex acuta and C. rostrata. 

Some speeies are only found in open water in the oxbow lakes, among 

them several Potamogeton speeies. 

The oxbow lakes are surrounded by deciduous thickets and 

woodlands, most of which are now reduced to narrow belts along the 

shores. Examples of zonations from water to alluvial woods are shown 

in Fig. 4-6. 

Scrubs on coarse mineral soils. strongly exposed boulder, 

gravel and sand shores have no vegetation cover, cf. Fig. 3 and 10. 

On more stable but flooded shores Myricaria germaniea forms open 

thickets. It is often the only speeies surviving from one year to 

the next. In less exposed stands sand and silt and organic matter 

gather around the bases where other speeies find protection. Such 

Myricaria germaniea thickets are often rich in speeies (see p. 21). 

A number of alpine speeies are common in this kind of habitat, espe­

cially Alchemilla alpina, Astragalus alpinus, Oxyria digyna, Phleum 

commutatum and Poa alpina. The Myricaria germaniea thickets of the 

Orkla can only rarely be divided into zones indicating successional 

stages, cf. Klokk (1978). The largest thickets are found on shelte­

red bauIder or gavel fields where Rhacomitrium canescens coll. domi­

nates the bottorn layer (Table 2, Fig. 8). They are remnants from 

periods when the river flooded the fields and are now surrounded by 

Salix and Alnus incana stands. 

Alluvial scrubs may also be mixed thickets of Myricaria 
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germaniea, Alnus incana, Salix phylicifolia, S. nigricans and some 

Betula pubescens, Prunus padus and Sorbus aucuparia. The field 

layer differs litt1e from the Myricaria germaniea thickets or is 

mixed up with meadow forest species. On coarse, dry soi1s oligotro­

phic species indicate succession towards coniferous woodland commu­

nities. 

Salix phylicifolia and S. nigricans (and their hybrids) 

are equally important as pioneers as Myricaria germaniea . The 

willows are found at most forest fringes of the river, and they 

easily expand on shores which for some reason have escaped eros ion 

(Fig. 9-10). These Salix thickets eventually develop into alluvial 

woods if they remain undisturbed. 

Alluvial forests . Alnus incana is the dominating tree 

species of the Orkla, but Salix nigricans and S. triandra are some­

times important. According to Kielland-Lund (1971) alluvial woods 

on unwaterlogged soils belong to the elasses Salicetea purpureae and 

Querco-Fagetea (Table 3). The Central Norwegian types described here 

are communities corresponding to severaI found in Central and Eastern 

Europe. 

Salicetea purpureae includes thickets and woodland commu­

nities on periodically inundated sandy or siltY soils with low humus 

content. Character species are listed in Table 4. Two associations 

are included in the class Salicetea purpreae: 

l. Salicetum triandrae Cajander 1909 (Table 5) is found on 

well drained sandy plains and banks. The community is dominated by 

Alnus incana, Salix nigricans or S. triandra. A series of Alno-Ulmion 

species occur regularly in Salicetum triandrae, but most of them are 

more important in Alno incanae-Prunetum. Salicetum triandrae is di­

vided into two subassociations. Subass. tussilagetosum subass. nov. 

(Table 5, no. 1-10) is dominated by Tussilago farfara and Equisetum 

pratense. Shrub and bottom layers are almost lacking. The community 

is developed on sites which are strongly influenced byerosion and 

sedimentation. The ground is undulating and littered by organic 

material deposited during floods. The community corresponds to seve­

raI Central European communities with Petasites spp. Subass. calama­

grosti-phalaridetosum (Table 5, no. 11-26) is dominated by tall grasses. 

It deve10ps on somewhat less exposed habitats than subass. tussilage­

tosum. If the effects of floods are reduced it deve10ps 
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into Alno incanae-Prunetum. Salicetum triandrae calamagrosti-phala­

ridetosum is a northern variant of severaI Central and East European 

communities. 

2. Myosoto-Salicetum triandrae ass. nov. (Table 8) is found 

in shallow depressions, in chutes and other places with stagnant water 

during parts of the growth season. The soil is siltY and humus con­

tent is low. Occasionally Alnus incana and Salix tri andra form the 

tree laver but the community is often only bordered by trees. The 

field laver is composed by low herbs: Caltha palustris, Cardamine 

amara, Mentha arvensis, Myosotis balticajcaespitosa, and Ranunculus 

repens. The character species of related Central European communi­

ties are lacking in Norway and Myosoto-Salicetum triandrae cannot be 

referred to any of these communities. 

Alno incanae-Prunetum Kielland-Lund 1971 (Table 9) is the 

most important a1luvial wood1and community. Some stands are f100ded 

regular1y but any of them are rare ly flooded or merely influenced by 

the fluctuating ground water level. The community is very stable 

and is not easily invaded by picea abies, which is the dominating 

forest tree in Central Norway. Important speeies are Alnus incana, 

Prunus padus, Ribes rubrum, Filipendula ulmaria, Rubus idaeus, Aco­

nitum septentrionale, and Matteuccia struthiopteris, and Cirriphyl­

lum piliferum and Eurhynchium praelongum coll. in the bottom laver. 

Most areas of alluvial Alno incanae-Prunetum have probably been in­

fluenced by some kind of human activity, but the community regenera­

tes very quickly. It is also very common on hillsides in the region, 

from the lowlands to the prealpine zone. Alno incanae-Prunetum is 

widespread in Scandinavia. In Norway it varies slightly from one 

region to the other (Table 10). 

Salt marshes and Hippophae rhamnoides scrubs. Juncetum 

gerardi is the main salt marsh community at the estuary of the Orkla. 

Two young thickets of Hippophae rhamnoides correspond to the first 

stages of succession of the tidal thickets found at the Gaula estuary 

further east. 
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Edaphic factors 

The alluvial plain is composed of layers of boulders, gra­

vel and sand. Soil profiles (Fig. 16) vary according to erosion, 

sedimentation and aeration. Gleization is common in stands close to 

the river bed. The sand is porous and Salicetum triandrae and Alno 

incanae-Prunetum is quickly drained after the spring flood. The soil 

of Myosoto-Salicetum triandrae, however, keeps moist through the growth 

season. pH and base saturation (Table 11) are highest in Salicetum 

triandrae and Myosoto-Salicetum triandrae. Loss of ignition is low 

in all the samples analyzed but amounts to 15-20% in stands of Alno 

incanae-Prunetum which are rarely or no longer subject to floods. 

Compared to soil samples from hillside stands of Alno incanae­

Prunetum nitrogen supply seems to be ample. 

Zonations and successions 

The dynamics of alluvial vegetation depend upon seasonal 

changes of water level, nature of substrate and moisture conditions, 

eros ion and sedimentation. Fig. 6, 15, and 18 illustrate common 

vegetation patterns along the Orkla from the river bed to woodland 

communities. As long as the effects of floods change little from 

one year to the next the thickets and woodlands are assumed to be 

fairly stable. One season with exceptionally large discharge may 

bring about changes in the river bed and the alluvial plain topo­

graphy as well as in vegetation pattern. Reduced discharge for some 

years (cf. Fig. 9, lO, and 13) may destroy the 'equilibrium' between 

the communities. I believe that the present vegetation mosaie partly 

refleets zonations, partly successional trends and stages. Succes­

sional trends in the alluvial vegetations along the Orkla are shown 

in Fig. 19, taken partly from Skogen (1972) and Klokk (1978). Human 

influence has destroyed most possibilities of studying successions 

in undisturbed oxbow lakes. 
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Phytogeographical outline 

Orkladalen is situated in a part of the Boreal region where 

picea abies and other eastern Norwegian speeies are common. Impor­

tant eastern speeies in the alluvial vegetation are Aconitum septen­

trionale, Cardamine amara (Fig. 23), Carex acuta (Fig. 2lB), Myrica­

ria germaniea, Poa palustris (Fig. 20 B), Salix triandra (Fig. 20A) 

and Viola biflora. compared to other rivers on the southwestern side 

of Trondheimsfjorden, western (oceanic) speeies are few. The follow­

ing lowland speeies are found only in the northern part of the valley 

(between Orkanger and Svorkmo): Alisma plantago-aquatica, Iris pseuda­

corus, Lemna minor, Scirpus sylvaticus, and Sparganium simplex. Other 

important lowland speeies are Mentha arvensis, Myosotis baltiea, M. 

caespitosa, and Solanum dulcamara. The speeies mentioned connect the 

Orkla valley to the rich Trondheimsfjord region. At the river Gud­

brandsdalslågen, one of the main rivers in Southeast Norway, vege­

tation types similar to or closely related to the Orkla types are 

found, such as Myricaria germaniea scrubs, Salix triandra and Alnus 

incana woods, Carex acuta swamps, moist meadows with Caltha palust­

ris, Cardamine amara, Mentha arvensis, Myosotis spp., Poa palustris 

etc. These features common to the flora and vegetation of Orkla and 

Gudbrandsdalslågen underline the eastern character of the Orkla 

valley. 
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