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Abstract
Odland, A. Røsberg, I., Aarrestad, P.A. & Blom, H.H. 1991.

Floristic, vegetatiOnal and successional patterns on a glaciofluvi-

al floodplain (sandur) in Jostedal, Western Norway. - NINA Fors-

kningsrapp. 14: 1-89.

Plant distribution, phytosociology and succession have been in-

vestigated on a glaciofluvial floodplain, draining parts of the

Jostedalsbreen.iglacier, Western Norway. The sandur is approxi-

mately 2.4 kmL in area, and situated 500 m a.s.l. Here differ-

ent successional stages from newly colonized areas to fairly

stable Alnus incana forest are situated. side by side. A total of

165 vascular plants have been recorded, and the flora is char-

acterised by a high frequency of alpine plants. Vegetation

sample plots from different parts of the sandur have been ana-

lysed, and. they have been classified by two-way indicator spe-

cies analysis (TWINSPAN). 15 different groups (vegetation

types) have been separated, and these are discussed in terms of

environmental variables, i.e. water level fluctuation, sediment

type and soil chemistry, and time after exposure. The environ-

mental factors are closely associated with the glaciofluvial pro-

cesses, i.e. sedimentation and erosion.

Phytosociological data combined with environmental data from

the same plots have been analysed by canonical correspon-

dence analysis (CANOCO). On the basis of these investigations

the main patterns of succession on the sandur are discussed.

Key words: Flora - vegetation - succession - sandur - Western

Norway.
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Referat
Odland, A., Røsberg, I., Aarrestad, P.A. & Blom, H.H. 1991.

Undersøkelser av flora, plantesosiologi og suksesjon på en

breelvslette (sandur) ved Fåbergstølsgrandane i Jostedalen,

Indre Sogn. - NINA Forskningsrapp. 14: 1-89.

Hovedtrekkene i flora, plantesosiologi og suksesjon er

undersøkt på den store aktive breelvsletten ved Fåbergstølen i

Jostedalen. De østlige delene av Jostedalsbreen dreneres over

denne,sanduren som er ca 2,4 km2 stor, og ligger 500 m o.h.

Her finnes ulike suksesjonsstadier representert, fra nylig eta-

blert vegetasjon-til stabile gråorskoger med et tett vegetasjons-

dekke side om side. Totalt er 165 ulike karplanter funnet, og

floraen er karakterisert ved et sterkt innslag av fjellplanter. Det

er tatt plantesosiologiske analyser spredt over hele sanduren.

Analysene er klassifisert ved hjelp av dataprogrammet TWIN-

SPAN, og de er inndelt i 15 grupper (vegetasjonsenheter).

Disse blir diskutert i relasjon til økologiske parametere. De vik-

tigste faktorene som påvirker vegetasjonen er vannfluktuasjon-

er, sediment-type, jordkjemi, beite og tid etter vegetasjonseta-

blering. De økologiske forholdene er veseRtlig bestemt av

prosesser knyttet til sedimentasjon og erosjon.

Det plantesosiologiske materialet, sammenstilt med opplys-

ninger om økologiske forhold, er blitt analysert ved hjelp av da-

taprogrammet CANOCO. På bäkgrunn av disse undersøkelsene

blir hovedtrekkene i vegetasjonsutviklingen og artenes utbre-

delse på sanduren belyst.

Undersøkelsen er også et bidrag til å belyse den naturfaglige

verneverdien til dette svært spesielle området. Sanduren ved

Fåbergstølsgardane er den største aktive breelvsletten som

finnes på det europeiske fastlandet, og det er derfor viktig å få

bevare denne mest mulig intakt også i framtida.

Emneord: Flora - vegetasjon - suksesjon - sandur - Vest-Norge.
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1 Introduction
Glaciers influence their sourroundings in many ways, both dis-

rectly and indirectly. One of the most interesting features from

a ecological point of view is the formation of different glacial

landscapes and ecosystems. Glaciers are very sensitive to cli-

matological fluctuations, and their sizes are therefore variable.

Several glacier fluctuations over the last few centuries have

been investigated. Since the postglacial maximum c. 1750 AD

there have been at least 10 minor glacier advances (Matthews

1977). During the last 50 years there has been a continous gla-

cier retreat. As a result, great are s of bare land have been ex-

posed. Some of these glacier forel \ds have been investigated

(Fægri 1933, Matthews 1977, Elveh 1978, Matthews et al.

1979, Vetaas 1986). .

Another type of glacial landscape is glaciofluvial floodplains or

sandurs. These are developed by the outwash of sediments

from the glacial activity. Sandurs which are influenced by rivers
of glacial origin have a very dynamic and variable surface

(Prince 1971).

Such sandurs were widely distributed during the deglaciation

(Andersen 1960), but as most of the glaciers disappeared,

these became inactive and a stable vegetation was developed.

Today most of these are cultivated.

The sandur at Fåbergstølen in Jostedal is the largest still active

sandur on mainland Europe. The northern part of the Jostedal

glacier is drained through rivers crossing this sandur. Erosion

and sedimentation are therefore important processes during

the summer. This leads to a very dynamic vegetation on the

floodplain. All succession stages from newly colonized areas to

stable forest types occur side by side, and in many cases their

intermediate stages are also represented.

Van Cleve et al. (1971: 111) studying a braided floodplain of

the Tanana River in the interior of Alaska, states: "- a major

river of glacial origin provides an excellent opportunity to study

many aspects of ecosystem succession in the taiga. Continual

deposition of fresh alluvium by the heavily silt-laden river pro-

vides new sand and silt surfaces for plant colonization."

The main aims of the present paper are: 1) to give a survey of

the floristic composition and distribution of vascular plants on

the sandur, 2) to describe the plant communities and to relate

these to environmental factors, 3) to discuss the main patterns

of vegetation succession, and 4) thereby to point out the scien-

tific value and need for protection of this sandur.

Investigated area
The investigated sandur is situated within the Jostedal river

catchment. This valley lies in the eastern part of the Sognefjord

area, cf. Figure 1. The river Jostedøla runs in a southerly direc-

tion from the Jostedal glacier, the largest ice cap on Mainland

Europe. The river is approximately 60 km long, and the catch-

ment is 861 km2. Only 1.7 % of the catchment area is covered

by lakes, while 27.3 % is covered by ice. Jostedøla drains the

main southern part of the Jostedalen glacier. Jostedalen is a

narrow, U-shaped valley surrounded by high mountains, over

1600 m high.

The sandur is situated 500-550 m a.s.I., some 40 km from the

fjord, in the transition zone between the middle and upper

oroboreal zones. The vegetation in the immediate surroundings

is mainly fern-dominated birch (Betula pubescens) forest

(Odland et al. 1989).

The bedrock consists of acid gneisses (Harsten 1979:8). Mica

shists occur only in the southeastern mountain areas.

The climate of Jostedalen represents a somewhat subdued

coastal climate with a precipitation maximum during late

autumn or early winter. The inner parts of Sognefjord have a

more continental climate than the rest of Western Norway, with

cold winters and warm summers (Laaksonen 1979). The precipi-

tation rate in Jostedalen is, however, higher than in the rest of

this area: probably an effect of the glacier. Mean precipitation

during the year at altitudes around 350 m a.s.l. is approximately

1200 mm, increasing considerably towards the glacier.

2.1 The sandur Fåbergstølsgran-
dane

A characteristic landform of glacially influenced valleys is the

occurrence of outwash plains, or sandurs. Some, such as

Fåbergstølsgrandane, have developed as the glacier or ice-sheet

melted. The drainage water carries great amount of morainic

material. This outwash material may be deposited downvalley

when there is a decrease in depth and velocity of flow as the

stream spreads laterally. The fluvio-glacial material may consist

of material of all sizes, from large stones to silt and clay. Stones

and coarse material are deposited nearest the glacier (the

northern part) and silt and clay at a greater distance (the south-

ern part). The sandur rivers are characterised by successive

branching and rejoining of stream channels between islands

6
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and bars of alluvial material. The rivers frequently overtop their

floodplain and erode new channels. Thus, an active sandur

such as Fåbergstølsgrandane is a very dynamic system where

there is a continual change in water level and rate of deposi-

tion and erosion.

Fåbergstølsgrandane is 5 km long and 500-800 m broad, with

a total area of some 2.6 km2 (Figure 2). The vertical gradient is

1 % in its southern part and 30 % in the north. Figure 3 is a

transect showing this vertical gradient. A major part of the gla-

ciofluvial material deposited on the sandur comes from the

Steghol and Lodal glacie'rs north of the floodplain. The river

Sprongdøla from the east has a greater flow of water, but does

not carry much suspended material. Only small amounts of ma-

terial are transported beyond the lakes Kupevatn and Austdals-

vatn which function as sedimentary traps.

The rivers from the Steghol and Lodal glaciers carry large

amounts of material to the sandur each year, half being

bottom material and half in suspension. Most of the bottom

material is deposited in the proximal part of the sandur, while

the sediments in suspension are transported across the sandur,

down the Jostedal valley, and deposited in the GaUpne Fjord

(Relling & Nordseth 1979, Harsten 1979, Huseby '& Faugli

1986). Some of the silt and clay is, however, deposited in back-

waters and in the vegetation on the floodplain during periods

of flow.

2.2 Hydrology

Jostedøla, like other glacially Influenced rivers, is characterised

by a variable run-off, a heavy sediment load, rapid shifting of

the coarser heterogenous bottom material and a high rate of

bank erosion. Annual hydrographs and mean monthly run-off

closely correspond to the glacier's mass budget, and almost 90

% of annual run-off is discharged during the summer months.

The impact of glacial ablation is evident from the often distinct

diurnal periodicity of the run-off, maximum at Stegagjerde be-

tween 2200-2400 hrs., and a minimum at c. 1200 hrs. Mean

annual run-off is shown in Figure 4.

2.3 Hydrology and water level
fluctuations on the sandur

The variable run-dff regime in Jostedøla determines the water


level fluctuations on the sandur. In addition to the amount of

water, the shape of the riverbeds and the sandur outlet also

effect the water fluctuations. Over most of the sandur, the

river beds are branching and wide, and a moderate increase in

run-off has little effect on the water-level. But at the sandur

outlet, the river branches rejoin and run through 2 narrow

channels. Increased run-off results in much higher water levels

above these channels than in the rest of the sandur. In order to

investigate the water level fluctuations on the sandur, 5 water-

marks have been established, see Figure 2. The water-levels at

these are correlated with the permanent water gauges in

Jostedøla.

During July-AugUst 1985 the difference in water-level was 80

cm in the southern part of ,the sandur, decreasing to approxi-

mately 20 cm 500 rn north of the outlet (Odland et al. 1989),

•see Figure 5.

2.4 Sediment load

The transport of suspended material in the Jostedalen river was

investigated by Harsten (1979), Huseby & Faugli (1986) and

Huseby (1990). At the outlet of the sandur, the amount of sus-

pended material during June-October 1986 was 69,345 tons.

During 1986-87 the amount of organic matter in the suspended

material was between 2 and 4 % at the sandur outlet (Huseby

1990). One may assume that most of the organic material devel-

ops on the sandur, and is transported due to erosion by the gla-

cial rivers. The measurements indicate considerable variation in

the quantities of suspended material being transported

throughout the year and from day to night. The quantity carried

is well correlated with the the amount of run-off, ånd highest

values are found two hour earlier than the maximum run-off.

During the year the difference in concentrations of s-uspended

sediment is due to snowmelt and glaciermelt conditions. The

concentration of sediment load is highest in late summer during

the glaciermelt period.

Sediment load in the river water at the outlet is variable. In 1985

the highest measured value was 1337 mg/I. The maximum con-

centration was probably even higher (Huseby & Faugli 1986).

The particle size of the suspended material was also very vari-

able; and in general closely related to run-off. At high run-off,

the particles were mostly fine-graded, with a high portion of

clay (the majority of the particles were less than 125 um). The

main sources of suspended material are the Lodal and Steghol

rivers. The Sprongdalen river has a much lower sediment load,

altough it represents half of the discharge at the sandur outlet.

7
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Figure 2
Thesandur, situation based on aerial photo from 1979. - Kart
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temperature is even lower. The water from the glacial rivers
may be below 2 °C even in June (Figure 6). In backwatersthe
temperature may, however, be increased to almost 20 °C
during warm periods.The prevailingvery cold water undoubtly
effects both plant establishmentand vegetational zonation on
the sandur.

The conductivity of the water (H 20) during 1982 varied be-
tween 5 and 25 iS cm (Fjellheim & Raddum 1982). These
values indicate low ratesof nutrient content. pH in the north-
ern rivers lies between 6.15 and 6.70, but Sprongdøla has
lower valuesof 4.8-5.95.

cm

180

160

140

120

100

80

60

40

20

4

3-

100 200 300 400 500

Figure 5
Water-level fluctuations at the southernmost 500 m of the
sandur during 1985. 1 indicates the heighest and 3 the lowest
water-level. 2 indicates mean water-level for the period June-
August, and 4 the lower distribution limit for Pohliafilum (with
sporophytes).- Vannfluktuasjoneni de sørlige deleneav san-
duren sommeren 1985. 1 viserhøyeste,2 midlere og 3 aveste
vannstand.4 angir nedre utbredelsesgrensefor mosen Pohlia
fi Ium (medsporott).

°C


10
1985

0
JAN FEBMAR APR MAI JUN JULAUG SEP OCTNOV DES

Figure 6
Water temperatures in the Jostedalenriver at Gaupnein 1985.
(PytteAsvall 1987).- Vanntemperatureri Jostedølaved Gaupne
i 1985.

2.5 Water temperature

The water temperature during spring-autumn is usually be-




tween 3 and 10 °C at the outlet of the sandur (Fjellhéim &

Raddum 1982, Utaaker 1987). In the northern part, the water

2.6 Air temperature on the
sandur

The temperatureon the surfaceof the sandur isvery unfavour-
able taking its altitudinal position into account. Climatological
investigations(Utaaker 1987) have shown that summer mean
temperatures are 1-2 °C colder than one would expect from
its altitude (Figure 7). In particular, the difference was most
significant in respectto the minimum temperatures,while the
variation from "normal conditions" in maximum temperatures
were smaller.The difference in temperatures between 200 and
30, cm above the ground was also significant. Normally the
temperaturesat 30 cm above ground are 1-7 °C higher than
those at 200 cm during the daytime. At the sandurthere were
only small differences between the temperatures at different
heights.

The unfavourabletemperature conditions are probably due to
cold air flow from the glaciersnorth of the floodplain, and to
the cold river water. There are also some ecological/
climatologicaldifferencesbetween the two sidesof the sandur.
Partsof the western side are generally free from snow cover
later than the easternside.
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mosaic with cryptogamic communities. The northern half of
the sandur had mainly bare coarse sedimentsand river chan-
nels.

2.8 Cultural influence

At the outfarms, cultural influence hasbeen traced back to ap-
proximately 900 years B.C. (Kvamme 1982), and the sandur
area has probably been used for grazing since then. Animals,
mostly cows, have been grazing until recently, mainly on the
southwesternlyparts of the areawhich are easilyaccessible.To
reach the eastern parts of the sandur the main river has to be
crossed.This has had a pronounced effect on the vegetation
preventingAlnus incana and Salixspp. becoming establishedin
the southernrnostparts.
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Figure 7
Monthly mean temperatures during June-September 1986 at

the sandur compared to other stations in Sogn, basedon a 0.6
°C/100 m lapserate (Utaaker 1986).- Middeltemperaturer i pe-,
riodenjuni-september 1986sammenlignetmed andre stasjoner
Sogn basert på en generell 0,6 °C senkning av temperaturen

for hver 100m økning av høyden.

2.7 Main pattern of vegetation

ln 1982 about half of the sandur had a vegetation cover, the
rest being gravel, sand, silt and water. Physiognomicallythe
vegetation could be divided into cryptogamic communities,
Salix spp. shrubs, and Alnus incana forests. Thesecovered re-
spectively29 %, 16 %, and 13 % of the total sandur area (cf.
Figure 8). The grey alder forests dominated the southern part,
graduallydecreasingto approximately2 km north of the outlet.
The willow shrub dominated the middle part, most often in a
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Figure 8 Vegetation map of the


sandur showing the situation in


1982. - Vegetasjonskart over san-

duren basert på forholdene som--
meren 1982.

LEGENDS

Areaswithoutvegetation

Vegetasjonsløseområder

Riverchannels
Elveløp

Cryptogam-dominatedcommunities(3)
Kryptogamsamfunn

3.1 Pohliafilum- Blasiapeisilla(PB)
3.2 Racomitriumcanescens(Rc)
3.5 Clanodia- Polytrichumpiliferum(CPp)

Alnusincanawoodland(1)
1.1 Alnusincana- Athyrium(AA)
1.2 Alnusincana- Deschampsiacespitosa(ADc)

Salixscrub(2)
Vierkratt

2.1 Salix- Carexnigra(SCn)
2.2 Salix- Nardusstrkta (SNs)
2.3 Salix- Racomitrium- Stereocaulon(SRS)+

Salix- Pohlia- Racomitrium(SPR)

500
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3 Methods
This investigation is basedon phytosociologicalanalysesof ho-




mogenousvegetation stands, located acrossthe whole areaof
- the sandur. Quadrat sizevariesaccording to vegetation type: 1

m2 quadratswere usedfor cryptogamic communities, 4 M2 for
shrub communities and 25 m2 for forest communities. Plant
speciescover was estimated according to the Hult-Sernander-
DuRietzscale.

In the transectdescriptionsthe vegetation hasbeen divided into
more or lesshomogenous zones situated at different distances
from the riverbank.

In some of the quadrats the actual height above normal water-
level has been measuredby a levelling instrument. In order to
get comparative data, all heights have been transformed into
height above the water-level at 27.7.1985, 1700 pm, which is
dose to the meanJulywater-levelat the Krokenwater-gauge.

Some of the specieshave caused taxonomical problems. Salix
phylicifolia and S.nigricanshaveoften been impossibleto separ-
ate during fieldwork, partly becauseboth hybrids and juvenile
plantsarecommon. Thereforethesehaveall been namedS.nig-.
ricanS.

BothRacomitriumcanescensvar. latifolium and R.ericoides(Fris-
voll 1983) are very common on the sandur. These have nOt
alwaysbeenseparatedduring fieldwork, and havein manycases
been named R. canescenscoll. The cryptogams are numerous
and often difficult to identify, especiallyin pioneercommunities.
In most casesonly the most common havebeen identified, liver-
worts sometimesonly to genera.Total cover of hepatics (Blasia
pusilla and Marchantiaalpestrisexcluded),including both identi-
fied and unindentified species,are named Hepaticaespp. and
givena total covervalue.

From some of the quadrats soil sampleswere taken for grain
size, loss-on-ignition,and chemicalanalyses.Soil sampleswere
taken from different layerswithin sedimentprofiles from the an-
alysedquadrats.

Forcomparativestudiesonly samplesfrom the uppermost 0-10
- cm are used.

The soil sampleswere passedthrough sieveswith an apertureof
2.0 mm before further analysis.pH was measured by a digital
pH-meteron 25 g of soil shakenfor two hours in 50 ml diionized
water. Before loss-on-ignition determination, soil was dried at

105°C for 24 hours.Loss-on-ignitionis presentedasa percent-
age of the weight of dry soil, after all humus was removedby
about 3-4 hours ignition at 550 °C.

Forcation analysis25 g of soil was shakenin 100 ml of 1 molar
ammonium acetatewith pH 7.0 for 2 hoursand then filtered. K
and Nawere measuredwith a flame photometer, and Mg and
Ca with an atomic absOrptionspectrophotometer. Cation con-
centrations are quoted as mg/100 g dry soil. Basesaturation is
given as the amount of K, Na, Mg, and Ca as a percentageof
the total amount of these cations plus H. Cation exchangeca-
pacity isthe sumof K, Na, Mg, Caand Hand isexpressedasme/
100g dry soil.

Particlecomposition in the sedimentswas investigatedin differ-
ent samplequadrats, both in the surface layerand at different
levels in sediment profiles. The sampleswere shaken through
sieveswith different aperturessizes:
19 mm, 16 mm, 8 mm, 4 mm, 2mm, 1 mm, 500 jim, 250 gm,
1251.1.m.

Theamount within eachsizecategory isgivenasthe percentage
of the weight of the total sample.

In order to obtain someinformation about standingcropand or-
ganic production of the sandur vegetation, the amount of or-
ganic material in different vegetation types,and different layers
was measured.Only material above the ground was investigat-
ed.

After finishing the sociologicalanalysesall the plant matter in
severalplots (1 m2) was collected and sorted into four groups:
bottom layer (mainly mosses),field layer (grasses,herbs and
ferns) shrub layer (mainlywillows), and tree layer(mainlyAlnus
incana).

The moss standing crop was measured as the difference in
weight before and after ignition of the dried samplematerial. In
this way both.deadand living materialare included in the value.

The shrub layerand field layerstanding crop were measuredby
weighing the total amount of dried organic matter within a 1
m2 sampleplot.

The forest standing crop was measuredby cutting a typical tree
within the actual stand, and estimating the total amount of dry
organic matter. The number of trees in the stand was counted,
and the tree standingcrop within a 1 m2 quadrat calculated.

13
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4 Flora

4.1 Vascular plants

A total of 165 vascular plant specieswere recorded at the
sandur (Table 1). The sandurwas divided into 16 areas(Figure

9) and the frequency of the specieswithin eachof the subareas
estimatedon a 1-4 scale:1 = rare, 2 = sparse,3 = common, and
4 = dominant species.Taking into considerationthat 429 spe-
cies have been recorded within the whole Jostedølacatchment
(Odlandet al. 1989), the floristic diversityof this area (approxi-
mately 2.5 km2) is quite high. According to these Figures38.5
% of the vascularplant flora within the catchment is represent-
ed on 0.4 % of the area(glaciersexcluded).

Quite a few of the vascularplants recordedcould be considered
rare, but it is the mixture of forest and high-alpineplants grow-
ing sideby sidewhich isexceptional.

Table 2 is a list of the 32 most frequent speciesin the analysed
quadratsfrom the sandur.Thiscalculationwas performed by the
programVEGSUM(Charleton 1986). Among theseare sixbryo-
phytes. Nine of the vascularplants havean alpine distribution,
while the restare plantswidespreadin Norway.

Threeof the speciesmay beconsideredrare in WesternNorway.
Salixglandulifera hasbeen recordedfrom Jostedalnorth to Finn-
markand also from Jølster(Befring 1981: 32). Apart from these
records,the speciesis rare in southern Norway.On the sandur it
is very common, especially in pioneer communities on coarse
and dry sediments.S.glandulifera isalsocommon in delta vege-
tation in N.Sweden(Dahlskog1982b).

Trisetum spicatum is an alpine plant mainly restricted to ex-
posed ridges in the mid-alpine region. It has an eastern distri-
bution in Norway, with only a few recordsfrom the interior of
Western Norway. Within the Jostedølacatchment it has been
recorded from moraine ridges close to the lake Austdalsvatn
(Odlandet al. 1989), but this locality is now inundated. On the
sandur it is rare, and only recordedfrom the northern part.

Myricaria germanica also has a northeastern distribution in
Norway. In Western Norway it has only been recorded from a
few localities in the inner fjord districts. In 1988 it was found
on the sandur for the first time. This was a small shrub, prob-
ably 3-4 yearsold, growing on coarsesedimentsin the central
part of ihe sandur. According to its ecology in other parts of
Norway (Skogen 1972, Klokk 1980, Fremstad1981, 1985), the

Figure 9
Areas on the sandur in which the vascular plant flora have
been recorded,cf. Table 1. - Delområderpå sandurenhvor kar-
plantefloraen er registrert,jf. tabell 1.

sandurshould representa suitable site for it. It is probable that
temperature conditionsare unfavourable for its growth here.

4.2 Plant geography

Noneof the typicalcoastplants(Fægri1960)havebeenrecorded
on the sandur.Inother partsof Jostedaland in thevalleysidessur-
rounding the sandur,Blechnumspicant and Thelypterislimbos-
pprmaarecommon.Theseare,however,favouredbyawelIdevel-
opedhumuslayerwhichhasnot beendevelopedon the sandur.

14 
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Southern, thermophilous plants are absent due to the unfavoura-

ble climate on the floodplain. Several plants belong ing to this ele-

ment have been recorded from Jostedal, but they are mainly re-

stricted tosouthfacing sites.

The conti nental, eastern element is represented by Aconitum sep-
tentrionale,Carexvesicariaand Myricariagermanica.A. septentri-
onale is very common in other parts of the Jostedal valley, but on

the sandur it isvery scarce. Only a few spedmens have been record-

ed in the southern partof theAlnysincana forests.

The alpine plants are both quantitatively and qualitatively most im-

portant. 52 of the plants may be classified asalpine species (Table
1), and represent 30 % of the total number of vascular plants re-

corded.

Mostof the alpine plantsarecommon, but some have a more east-




ern distribution being quite rare inWestern Norway -these incl ude:

Trisetumspicatum
Pedicularislapponica
Salixglandulifera
Vahlodeaatropurpurea
Sparganiumhyperboreum
Stellariacalycantha
Corallorhizatrifida
Eriophorumscheuchzeri

These are quite rare on the sandur, except for Salixglandulifera
and Eriophorumscheuchzeri.

4.3 Plant ecology groups

The vascular plants may be divided into 8 different groups ac-

cording to their main ecological affinity (see Table 1). The

number of species within each group is indicated in brackets.

W = plants growing in or close to water. (13)

M = plants mainly growing in mires. (12)

H = plants usually found on a typical podzol profile with a

raw humus layer, i.e. in heath comm unities of forests

within the Corno-Betuletum community (Aune 1973) or

low alpine heath within the Phyllodoco-Vaccinion myrtil-

lii 1943). (10)

= plants usually found on a brown earth soil profile, i.e.

typical plants within Melico-Betuletum (Aune 1973),

Alno-Padion (Fremstad 1979, Odland 1981) or Lactucion

alpinae (Nordhagen 1943). (33)

AS = plants characteristic of snow-bed communities (Nord-

hagen 1943, Gjærevoll 1956). (15) ,

A1-1= plants mainly growing in low- and mid-alpine exposed

heaths, typical for the Loiseleurio-Arctostaphylion and

Juncion trifidi-communities (Nordhagen 1943). (17)

C = plants favoured by cultural influence. (10)

Ca = plants usually found on soils rich in calcium. (4)

The aquatic flora is scarce considering that this is an area with

much water. This is probably due to temperature conditions and

the sparcity of organic matter within the rivers and ponds.

Most of the typical mire plants are rare, but some are very

common. Carexcanescens,C nigra, Eriophorumangustifolium,
Juncusfiliformis, Pinguiculavulgaris,and Violapalustrisaredomi-

nants in the southern part of the sandur.

The typical hurnus plants are poorly represented, and their fre-

quency is low. Only Vacciniummyrtillus is fairly common over

most of the sandur, but as scattered plants.

There is a surprisingly high number of species within group B.

Apart from Alnus incana most of these species are, however,

scarce and restricted to the southern part of the area. Here they

are found in the most stabi lized part of the grey alder forests.

Alpine snow-bed and heath plants are well represented, and

many of them are very common. Their main distribution is in the

middle and northern parts of the sandur, where the pioneer com-

munities and early succession stages are most common. Species

such as Carex rufina, Saxifraga rivularis, Trisetum spicatum,
Luzulaarcuata, Epilobiumanagallidifolium, and Carexlachenalii
are here found far below their norma I growth elevation.

Species favoured by human influence are frequent in the south-

ern part, especially Ranunculusacris,R. repens,and Poaannua.
,Deschampsiacespitosa,and Nardusstricta are often considered

typical cultural indicators. According.to their distribution on the

sandur one may assume that they are here growing in natural

habitats. Deschampsiacespitosais domi nant in sites which have

never been grazed, and it is one of the first plants to establish on

newly exposed sediments (cf. Fremstad 1985). Nardusstricta on

the otherhand, isa late invader, and restricted to the most stable

siteson the sandur.

Calciphilous species are, of course, very rare, and only a few scat-

tered plants have been found. Poaalpina, mainly var. vivipara is

however, surprisingly common. It is always growing along

streams, on newly deposited sediments where the p1-1is quite

high.

15
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Table 1 Vascularplant frequency in the different areas on the sandur according to
Figure 9. Their affinity to the different ecological groups are indicated. - Registrerte
karplantearter på sanduren og deres utbredelse i de 16 delområdene (se figur 9).
Artenes tilhørighet i "økologiske grupper" er angitt.




01 02 03 04 05 06 07 ,08

Aconitum septentrionale






Agrostis canina






Agrostis capillaris 3 2 2 2 2 1 2 1

Agrostis mertensii 3 3 3 4 3 4 3 4

Agrostis stolonifera 2 2





2




1

Alchemilla alpina 2




1




1 2 2




Alnus incana 4 4 4 4 '4 4 2 2

Alopecurus geniculatus 1







Andromeda polifolia 1







Angelica archangelica 2 2




1





1

Angelica sylvestris 2 2 2, 2




1




Anthoxanthu rn odoratum 2




2 2




2 2

Arctostaphylos alpinus







Arctostaphylos uva-ursi







Athyrium distentifolium 4 2




2





Athyrium filix-femina 4 3




3





Bartsia alpina 2




2 2 1





Betula nana




1






Betula pubescens 3 3 3 4 2 4 3 2

Calamagrostis purpurea 3 3




3




3




Callitriche palustris 1







Calluna vulgaris 2




2




2 1 2




Cardamine bellidifolia





1 1




Carex atrata





1




1




Carex brunnescens 3 2 2 1




2 1




C. brunnescens vitilis 1 1






Carex canescens 2 3 4 3





Carex echinata 3




2






Carex juncella 2 3




2




1




Carex lachenalii





1 1 1




Carex magellanica






1




Carex nigra• 4 4 4 4 4 4 2




Carex pallescens 2







Carex rostrata 4 4 4




3 4




Carex rufina 2





2





Carex vesicaria







Cerastium alpinum






1




Cerastium cerastioides




,1 2 2 2 2 2

Cerastium fontanum






1




09

2

1

4.

1

2

10

3


2

11

3

12

3

13 14






2






1




2





3

3




2 3 2 4




2





2








1

2




1




1 2

2 V

3 B

1

AH

AH

1 B

Ecol.

15 16 group

3

2 B

V

AH

AS

Ca

3 AH

V

1 M

V

AS

2

V

AS

V

AH

3 AS
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Table 1 continue




01 02 03 04 05 06 07 08 09 10 11 12 13 14

Cicerbita alpina 2 2




2 1 1






Corallorhiza trifida 3 2 2 2 1 2






Crepis paludosa









Cryptogramma crispa









Dactylorhiza fuchsii









Dactylorhiza maculata 2 1 2








Deschampsia alpina 2 2 1 i 2 2 2 3 4 2 3 3 2 3

Deschampsia cespitosa 4 4 4 4 3 4 3 3 3 3 2




3

-Deschampsia flexuosa 3




2 1 1 1 2 i 2 2





Diphasium alpinum










Dryopteris carthusiana 2









Dryopteris expansa 3









Empetrum hermaphroditum 3




3





2 2 2





Epilobium alsinifolium




1





1 1 2 12





Epilobium anagallidifolium 2 2





1 2 2 1 2





Epilobium angustifolium








1





Epilobium hornemannii










Epilobium lactiflorum








1





Epilobium palustre










Equisetum arvense 4 4 3 4 3







Equisetum fluviatile





2








Equisetum sylvaticum 4 3




3








Eriophorum angustifolium 3 3 4 2 4 3







Eriophorum scheuchzeri 2




2 2 1 2







Euphrasia frigida 2




i




2







Festuca ovina










Festuca vivipara









2




Geranium sylvaticum 2 2









Geum rivale 2









Gnaphalium norvegicum 3 2 2 2 1 2 2 1 2 2




2




Gnaphalium supinum 2




1








Gymnadenia conopsea










Gymnocarpium dryopteris 2 1









Hieracium spp. 2





1







Hippuris vulgaris 1









Huperzia selago





1 1







Juncus alpinoarticulatus 4 2






2





Juncus articulatus 2




i








Juncus filiformis 4 2 3 2 2 3 2






Juncus trifidus






1 1 i i 2 i




Leontodon autumnalis i




1. i i 1







loiseleuria procumbens









1




Listera cordata

continue










AH

2

1

V

AH

V

1 1 AH


1 AH

Ecol.

15 16 group

1 i AS

3 AS

3

3 2

AH

3 1 H

V

AS
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Table 1 continue










Ecol.




01 02 03 04 05 06 07 08 09 10 11 12 13 14 15 16 group

Lotus corniculatus 2 2 1 2 3 2 3 2 3 1 3 1 3




4 2




Luzula arcuata 1





1 1






AH

Luzula frigida 3 3 2 2 3 3 1 3 2




1 3




Luzula pilosa




1





1







Luzula spicata 2 2 2 2 2 3 3 3 3 3 3 3 3 3 1 3 AH

Luzula sudetica 3 2 3 2 2 1 2 i 2




2




2 3




Melampyrum pratense 2 2 2 2 1. 2




2




2




2




Melampyrum sylvaticum




1




2




2




1








Milium effusum 2 2




2




1








B

Molinia caerulea












Myosotis decumbens 1











B

Myricaria germanica








1







Nardus stricta 4




4




4 2 4 2







AS

Orthilia secunda 1 1




1








1




H

Oxalis acetosella 2











B

Oxycoccus microcarpus





1





1







M

Oxyria digyna 2




2 2 2 2 3 3 4 3 3 3 3 3 3 3 AS

Paris quadrifolia 2 2




1









B

Pedicularis lapponica







I







AH

Phleum alpinum 3 3 3 3 3 4 3 3 4 2 3 3 3 3 3 3




Phyllodoce caerulea






1







1




AH

Pinquicula vulgaris 3 1 3 2 3 3 2 2 i




1





2 1 M

Pinus sylvestris












Poa alpigena




1










1




Poa alpina 2




1




1 1




3 2 3




2 3 2




Ca

Poa annua 2 2 2




1




1




1





1





Poa flexuosa






2 1 2 1 2 2 3 2 3




1 AS

Poa glauca






1




2 3




2 1




1 1




Poa nemoralis












Poa alpina var. vivipara









1






Poa pratensis 2











Polygonum viviparum 2 2 2










Potentilla erecta 3 2 2 2 2 2









Potentilla palustris 2 2 1 1









M

Prunus padus 2 2










B

Pyrola minor 3 3 3 4 2 3




2 2




2





1




Ranunculus acris 3 1 2 2 i




1 1





1





C

Ranunculus glacialis






1 1








AS

RanuncUlus platanifolius i 1




1





1







B

Ranunculus repens 3 2




1









C

Rhinanthus minor 2 1 2 2 2




2




2




2






Rubus idaeus




1










B

Rubus saxatilis
continue
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B
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Table 1 continue

01 02 03

Rumex acetosella

Rumex acetosa 3 4

Sagina procumbens 2 2


Sagina saginoides

Salix glandulifera 3 2 3

Salix glauca 3 4

Salix herbacea 2 2

Salix lapponum 4 4 4

Salix nigricans 4 4 4

Saxifraga oppositifolia

Saxifraga rivularis

Saxifraga stellaris 2 2 2

Scirpus caespitosus 1 2

04

3

2


1

4

4

05

1

3

2


2

3

4

06

3

1

3

2


1

4

4

07

2

2

3

3

2

3

4

08

2

1

3

3


1

4

4

09

2

2

3

4


1

3

4

10

2

1

2

4

11

3

1

3

1

2

4

12

1

3

13 14

1

3

Ecol.

15 16 group

As

1

2

4

Ca

Ca

3

Scirpus palustris

Sedum annuum

Sedum råsea

Sibbaldia procumbens

Silene acaulis

Silene dioica

Silene rupestris

Solidago virgaurea

Sorbus aucuparia

Sparganium hyperboreum

Stellaria calycantha

Stellaria media

Stellaria nemorum

Taraxacum sp.

Thelypteris phegopteris

Trientalis europaea

Trifolium repens

Trisetum spicatum

Vaccinium myrtillus

Vaccinium uliginosum

Vaccinium vitis-idaea

Vahlodea atropurpurea

Valeriana sambucifolia

Veronica alpina

Veronica officinalis

Veronica serpyllifolia

Viola palustris




1




1 1 1




2





1 2 2




2 1 1 2 1 1 1 1
2 3 3 3 2 3 2 2 1

1







2 3






2 2




1




1




4 4




3





2 1






2 2






3 4





2




1
2 '











2 2 3 2' 2 3 2 2 2

2




2 i 2 1 2 1

1





1





2




3




2




2 1

1 2








1





1




1






2





1




1

3 3 4 2 i 2 4 1

1 B

AH


AH

1

V

1

AH

2 3

1

AS


AS

19



nina forskningsrapport 014

rable 2 The 32 most common plants on the sandur according to their frequency in the
analysed269 quadrats. - De 32 mest vanlige artene på sanduren i henhold til deres fore-
komst i 269 undersøkteanalyseruter.n = number of occurrences- antall forekomster, d =
meanabundance (arithmetric mean). Midlere dekning. Freq.= frequencyin %. - Frekvens
%.




Freq.

Salixnigricans 240 2.1 89.2
Racomitriumcanescenscoll. 192 2.8 71.3
Agrostismertensii 184 1.1 68.4
Pohliafilum 173 3.3 64.3
Salixlapponum 171, 1.7 63.6
Phleumalpinum 150 1.0 55.8
Blasiapusilla 141 2.0 52.4
Deschampsiacespitosa 141 1.5 52.4
Betulapubescens 115 1.2 42.8
Equiseturnarvense 115 1.5 42.8

,Carexnigra 112 1.4 41.6
Salixglandulifera 99 1.2 36.8
Alnus incana 83 2.9 30.9
Polytrichumcommune 81 1.5 30.1
Eriophorumangustifolium 75 1.2 27.9
Juncusfiliformis , 74 1.0 27.5
Deschampsiaalpina 70 1.0 26.0
Philonotistomentella 58 1.7 21.6
Pyrolaminor •58 1.1 21.6
Luzulaspicata 57 1.0 21.2
Drepanocladusuncinatus 57 1.6 21.2
Oxyriadigyna ' 56 1.1 20.8
Vacciniummyrtillus 55 1.1 20.4
Luzulasudetica 54 1.0 20.0
Carexcanescens 53 1.1 19.7
Sorbusaucuparia 48 1.0 17.8
Empetrumhermaphroditum 47 1.2 17.4
Deschampsiacespitosa 45 1.0 16.7
Carexrostrata 42 2.0 15.6
Saxifragastellaris 41 1.0 15.2
Poaannua 41 1.0 15.2
Pinguiculavulgaris 41 1.0 15.2
Vacciniumuliginosum 34 1.3 12.6 '
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4.4 Ordination of vascular plant
distribution

Data on plant distribution (seeTable 1) have been combined
with ecological data from each of the 16 areas (Figure 9) as
shown in Table 3. Foreachof theseareasthe following environ-
mental factors havebeenevaluated:

The amount of fine-graded sediments(silt and day) within the
sediments(SILT)has been estimated on to a 1-4 scale:1 = very
little silt, Le. mainly coarsematerial,4 = mainly silt in the upper
layer.The distanceof the areasfrom the outlet (DIST,in km)and
their positionon on the sandur is given by a presece/absence
value(Wor E).Coverof forest communities(FOREST),shrubcom-
munities (SHRUB)and cryptogamic communities (CRYPT)within
eachareahasbeenestimatedaccordingto the following scale:
= not recorded,1 = smallamounts, 2 = sparse,3 = common, and
4 = dominant. On the basisof thesedata setsa canonicalcorre-
spondenceanalysis(ter Braak1986)hasbeenundertaken.

The ordination (Figure 10) indicates that there are two main
axesof the species-environmentbiplot which account for 61.6
% of the variance.Thissuggeststhat the major distribution pat-
terns may be explained in terms of theseenvironmental factors.
Axis 115highly correlated with coarsesediments in the left part
of the diagram. Distance is also well correlated with this axis,
with the outlet in the right part. Axis 2 is well correlated with
sandur side, the easternside in the upper part and the western
part of the sandur in the lower part of the diagram.According to
the floristic grouping in Table 1, V, Band C plants are situated
in the righthand side of the diagram. Theseare associatedwith
fine-graded sediments close to the outlet. They are found on
both sidesof the sandur, but with the majority growing on the
easternside.

The typical humus plants (H) are mainly situated in the lower
partsof the diagram, i.e. the easternside,and asare mostof the
snow-bed indicators (As). Exceptionsare Oxyria digyna, Ceras-
tium cerastoidesand Poa flexuosawhich are very common on
riverbanksall over the sandur.

The alpine heath plants (Ah)occur mostly on the left of the dia-
gram, i.e. in the northern part of the sandur.

—When growing in the southern part, they are always found on
the western side of the sandurwhere forests are lessfrequent.
The mire plants (M) are mainlyfound in the upper part of the di-
agram, i.e. the easternpart of the sandur.

Table3 Ecologicalvariablesof the different areason the
sanduraccording to Figure9. - økologiske faktorer i de 16
delområdenepå sanduren(sefigur 9).

Area Dist West Silt Forest Shrub Crypt

01 0.6 1 4 4 2 2
02 0.6 0 4 4 1 1
03 1.2 1 3 4 3 2
04 1.2 0 3 4 2 2
05 1.8 1 2 1 4 , 2
06 1.8 0 2 1 3 3
07 2.4 1 1 1 3 3
08 2.4 0 1 1 3 3
09 3.0 1 1 0 2 4
10 3.0 0 1 0 2 4
11 3.6 1 1 0 2 3
12 3.6 0 1 0 2 3
13 4.2 1 1 0 1 2
14 4.2 0 1 0 1 2
15 4.8 1 1 0 1 4
16 4.8 0 1 0 0 1
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5 Vegetation classification

Phytosociological data from 243 sample plots have been classi-




fied by two-way indicator speciesanalysis, TWINSPAN (Hill 1979).


Running the program, the pseudospecies cut levels have been set


to 1 2 3 4 5. The following taxa have been rendered passive


during the program run:

Hepaticaespp. These give information on the total cover of he-

patics, Blasiapusillaand Marchantiaalpinaexcluded.

Lophoziaspp., unidentified species.

Scapaniaspp. all species both-identified and unidentified.

Phionotistomentella (s) i.e. sporophyte producing plants.

Pohliafilum (s) i.e.sporophyte producing plants.

Racomitriumcanescenscoll. includesboth Racomitriumericoides
and R. canescenssubsp. latifolium. Otherwise default settings

were selected.

The main divisions of the TWINSPAN hierarchical classification

and their main indicator speciesare shOwn in Figure 11. The first

division separates the main Alnus incanaforest quadrats (group

1) from the rest. A. incana,Deschampsiacespitosa,Rhytidiadel-
phus squarrosus,and Trientaliseuropaeaare the main indicator

species for group 1. In the second division group 0 isseparated by

several species of which Racomitriumcanescenscoll. (group 00)

and Pohlia filum (group 01) are quantitatively most important.

The 00 groups are characterised by Racomitriumcanescens,Em-
petrum hermaphroditum, Deschampsiaflexuosa,Vacciniummyr-
tillus, and Polytrichumpiliferum. The next division is associated

with PoIytrichumpiliferum and Cladoniamitis (group 000), and

Phleumalpinum,Salixlappon.um,and Luzulaspicata(group 001).

The 1 quadrat group is divided into a tall-fern type (group 11),
and a grass dominated type (group 10).

The 01 group is separated by the high dominance of Pohliafilum
in group 010 and a group in which AInus incana, Carexnigra,
Salixnigricans,S. lapponum 'and Eriophorumangustifolium are

common. Indicator species of the different groups separated at

the lower divisions are shown in Figure 11.
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5.1 Description of the vegetation
• types

5.1.1 Racomitrium canescenstype Rc(group 0000) Table 4

This type includesthe pure Racomitriumcanescenscoll. stands
in which few other plants occur. Most of the standsare domi-
nated by R. ericoides.Polytrichumpiliferum, Pogonatum urnig-
erum and Stereocaulon spp. may also be common. Vascular
plants are.rare in this type, with only scatteredoccurrences.of
Festucavivipara, Agrostis canina, Phleum alpinum, and Salix
nigricansjuv. Suchstandsdevelopon coarsesedimentsat quite
high elevations above the rivers and the ground water. level.
They have developed on freshly eroded sedimentsand those
cut off by changes in the courseof the river.Their main distri-
bution is in the central and northern part of the sandur.

Table 4 Racomitriumcanescenstype Rc.Explainationsto
abbreviationsare given in the appendix. - Racomitriumca-
bescenstype Rc.Forkortelser,sevedlegg.

5.1.2 Cladonia - Polytrichum piliferum type CPp (group
0001) Table 5

Sixquadratsfrom the nOrthernmostpart of the sandurhavebeen
separatedfrom the others. Theseare situated in a part of the
sandurwhich is not active today. Vegetation here has probably
developedwithout disturbancefor more than 80 years(Andaet
al. 1982).Thesedimentsconsit mainlyof stonesand gravelwith
very little sandor fine-graded particies.

Small bushes of Betula pubescens are common. In a sparse
field layerSalixspp. juv. and ericaceousspeciesoccur in addi-
tion to Agrostis mertensii and Deschampsia flexuosa. The
bottom layer is well developed. Kiaeria starkei, Marsupella
spp., Racomitriurn canescenscoll. and Polytrichum piliferum
are dominants. Lichens,especially Cetraria islandica, Cladonia
bellidiflora, C ecmocyna, C mitis, C pleurota and Lecidea
granulosa,are alsocommon.

5.1.3 Salix - Racomitrium - Stereocaulon type SRS(group
001) Table 6

Thesestandsare characterisedby a ca. 1.5 m high shrub layer
of Salix glanclulifera, S. lapponum, S. nigricans and small
bushesof Betula pubescens.The field layer is generallysparse,
but Lotus corniculatus may be dominant. In addition De-
schamP•siaflexuosa,Empetrum herrnaphroditum, Luzulaspica-
ta, Agrostis mertensii, Vaccinium uliginosum, V. myrtillus, and
Phleum alpinum are constant species. The bottom layer is
dense,generallycompletely dominated by Racomitriumcanes-
censcoll. Stereocaulonspp. (most often S.grande) may be co-
dominant.

The stands are found on coarse sediments of dry siteswhich
are normally uninfluenced by the daily water-level fluctuation.
Their main distribution is in the central and northern part of
the sandur.

5.1.4 Anthelia julacea - Scapania spp. type AS (group
0100) Table 7

This moss community has only a sparse field layer in which
juvenile plants of Salixherbacea,Luzulaspicata, Oxyriadigyna,
and Agrostis mertensiioccur.The bottom layer isdominated by
Anthelia julacea, Scapania uliginosa, S. undulata and Nardia
compressa.The standsare extremely rich in cryptogams,up to
41 speciesin a 2 m quadrat. It is richer in speciesthan the
other types, and many of the cryptogams are only found in
standsof this group.

The standsare alwaysfound in old river channelsafter changes
in the course of the river. Here both sand and silt have been
laid down with a thin organic top layer developedby the decay
of moss. The soil is quite wet, and influenced by the daily
water-level fluctuations, but the stands are not influenced by
erosionor sedimentationfrom running water.

The stands are most common in the central parts of the
sandur, 1-2 km from the outlet.
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STERRIVU 1 -




1 50.0 1.0
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Table 5 Cladonia-Polytrichumpiliferum type CPp.




1




Quadrat no. 6 8 0 7 9 1




Anal. nr. 9 9 0 9 9 0 % C

RACOCANE 2 2 1 1 5 1 100.0 2.0
POLYPILI 1 2 2 2 1 2 100.0 1.7
BETUPUBE 1 1 1 2 1 1 100.0 1.2
SALINIGR 1 1 1 1 1 1 100.0 1.0
HEPATSPP 3 1 3 2 4 83.3 2.6
KIAESTAR 1 4 4 - 2 2 83.3 2.6
MARS,EMAR 1 1 3 2 4 83.3 2.2
CLADBELL 1 1 2 1 - 1 83.3 1.2
DESCFLEX 1 1 1 1 1 83.3 1.0
CETRISLA 1 1 1 1 1 83.3 1.0
EMPEHERM 1 - 1 1 1 i 83.3 1.0
LECIGRAN 1 1 1 1 - 1 83.3 1.0
SALIHERB 1» - 1 1 1 i 83.3 1.0
AGROMERT 1 1 i 66.7 1.0
CLADECMO i 1 1 1 66.7 1.0
CLADMITI 1 - 66.7 1.0
CLADPLEU 1 2 - 1 1 66.7 1.3
CLADGRAC 1 1 50.0 1.0
CLADPYXI 1 1 - 50.0 1.0
CLADRANG 1 1 1 - 50.0 1.0
CLADUNCI 1 1 50.0 1.0
DICRFUSC 1 1 50.0 1.0
POHLNUTA 1 1 50.0 1.0
RACOAFFI - 1 1 1 50.0 1.0
SALIGLAN 1 1 1 50.0 1.0
VACC MYRT 1 - i 1 50.0 1.0
CEPHSPP. 1 - 1 33.3 1.0
CLADCRIS 1 - 1 - 33.3 1.0
CLADDEFO 1 i 33.3 1.0
GYMN CONC 1 33.3 1.0
LEPRNEGL




33.3 1.0
POLYALPI 1 - 1 33.3 1.0
SALILAPP 1 1 33.3 1.0
SOLOCROC 1 33.3 1.0
STERGRAN 1 33.3 1.0
STERTOME 1 33.3 1.0

Speciesin addition. - Arter i tillegg:
100: STERRIVU,CLADVERT,69: CALLVULG,CETRDELI,
89: CLAD.CORN,CLADPHYL,79: CLADMACR,CLAD
PITY,CLADSTRI,99: ERIOANGU, HIERSPP.

The daily water-level fluctuations make it difficult for vascular
plants to establish and" survivein these sites, and with no
change in the environment, this type will probably remainfairly
constant. It can be recognizedas being equivalent to the An-
thelia snow-beds in the mountains. They have severalspecies
in common, e.g. Eriophorumscheuchzeri,Cardaminebellidiflo-
ra, Carexrufina, Moerchia blyttii and Ranunculusglacialis.

5.1.5 PoNia filum - Equisetum arvense type PE (group
01010) Table 8

The field layer is usually sparse, but creeping Equisetum ar-
vense is abundant in many quadrats. In addition Juncusalpi-
noarticulatus, Deschampsiaalpina, Agrostis mertensii, Erioph-
orum scheuchzeri and juvenile plants of Salix nigricans are
common. The bottom layer is dominated by Pohlia filum, gen-
erally the gemmiferousform.

This type is always found in sitesrich in fine-graded sediments.
The stands are situated close to the rivers, and heavily influ-
enced by the daily water-level fluctuations. Theyare, therefore,
often inundated. A controlling factor for this type is probably
the effect of fine particle sedimentation upon the vegetation.

After heavy fine particle sedimentation upon well developed
vegetation cover, this type is the first to be re-established.
Its main distribution is in the southernmost part of the sandur,
by the outlet. Here the river speed is slow, and great areasare
inundated by the dailywater-level fluctuations.

Type PE represents the most dynamic vegetation community
on the sandur. Plants growing here must reestablish them-
selveseachyear. Theystart to grow in earlysummer,and most
of them die asa result of flooding and sedimentation.Thisveg-
etation type is fairly stable, but it has a complete vegetation
turnover eachyear.

5.1.6 Pohlia filum - Blasiapusilla type PB(group 0101100)
Table 9

Table 9 shows the floristic composition of 53 quadrats of
Pohlia filum-dorninated stands.Thesehave a sparsefield layer
and a well developed moss layer. The most common vascular
plantsare Oxyriadigyna, Agrostis mertensii, Luzulaspicata,De-
schampsia alpina, D. cespitosa, Saxifraga stellaris, Cerastium
cerastioides,Salix lapponum juv., S. nigricans juv. and Phleum
alpinum. Pohlia filum is domiriant, but also Racomitriumcanes-
cens coll. (mainly ssp. latifolium), Phionotis tomentella and
Blasiapusilla are alsocommon and co-dominant.
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Table 6 continue




1 1 1 1 1 1 1 1 1 1 1 1 1
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Quadrat no. 1 4 4 1 1 5 6 9 9 9 9 6 6 9 0 4 4 5 5 6 5 5 5 5 6 6 5 5 5 6
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POLY VM










1




1









6.7 1.0

Speciesin addition. - Arter i tillegg:
65: AGRO CANI,DREPUNCI,ERIOANGU, 51: VIOL PALU, SCIRCAES, PELTAPTH, EPILANAG, AGRO CAPI, ALCH ALPI,
159: ARCT UVAU, 117: SILERUPE,POGO URNI,CARERUFI,KIAE STAR,CEPHSPP.,OLIG HERC,ORTHFLOE,143: CARE
SP., 56: EQUI ARVE, 52: EUPHFRIG, PELTSPP., 161: JUNC TRIF, 199: LUZU FRIG, 166: ORTH SECU, 162: POHL FILS,
148: POLYJUNI, 250: DACT MACU.

Pohlia filum is most frequent on fine-graded sediments.It does
not tolerate long dry periods,and the standsare mainlyfound on
river banks.It is distributed all over the sandur, but its mainarea
is in the central and southern partswhere fine-graded particles
havebeenlaiddown.

Within this type plantsproducing both gemmaeand sporophytes
are common, and they show an interesting spatialdistribution in
relation to the water-level. In the quadrats situated closeto the
water-level only sterileor gemmae-producing plants are found.
At a certain level, there are increasingnumbers of sporophyte-
producing plants (narnedPohlia filum (s) in someTables)in the
vegetation. The capsulesand setasgive these plants a reddish
colour, distinctly separating them from the green sterile or
gemmaeproducing individuals.

TypePBrepresentsthe initial plant community on newlyexposed
sedimentson the sandur. All sedimentswhich are not too dry,
and which havesomefine particies,are invadedbyPohliafilum.

How the vegetation further developsdependsmainlyon the po-
sition of the sitesin relation to water-levelfluctuation.

5.1.7 Dicranella subulata - Scapania obcordata type DS
(group 0101101)Table 10

This type is characterisedby tufts of Dicranellasubulata in a
densemossmat of Scapaniaobcordata, Cephaloziabiambigua
ssp.biambigua and Racomitrium ericoides.Vascularplants are
sparse,mainly typical pioneerswith juvenile plants.The floristic
composition indicatesthat this type liesin an intermediate posi-
tion between PBon fine sedimentsand SPRon more coarsema-
terial. Th,epresence of Blasiapusilla and Ditrichum pusillum
show the similarityto PB,while Racomitriumericoidesand Poly-
trichaceesare indicativeof an affinity with the drie-rRacomitrium

tYpes.

Suchstandsarefound in depressionswithin Racomitriumcanes-
cens-dominatedareas,which haveformerly beenriver-beds.The
sedimentsare moist with both fine and coarse particles.Their
maindistribution isin the central partof the sandur.
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Table 7 Anthelia julacea-Scapaniaspp. typeAS.




1 1 1 i 1




Quadrat no. 0 0 0 0 0




Anal. nr. 2 3 4 6 5 F% C

HEPATSPP 5 5 5 5 5 100.0 5.0
ANTHJULA 3 4 4 2 3 100.0 3.2
SCAPULIG 4 3 2 3 2 100.0 2.8
SCAPUNDU 2 2 1 2 3 100.0 2.0
NARDCOMP 3 2 1 1 1 100.0 1.6
NARDSCAL 1 2 2 1 1 100.0 1.4
SCAPSUBA 1 1 2 1 2 100.0 1.4
MARSSPHA 1 1 2 1 1 100.0 1.2
HYGRTAXI 1 1 1 1 1 100.0 1.0
RACOCANE 1 1 1 1 1 100.0 1.0
SALILAPP 1 1 1 1 1 100.0 1.0
SCAPANSP 1 1 1 1 1 100.0 1.0
PHILTOME 1 1 1 1 1 100.0 1.0
SCAPIRRI 1 1 1 1 80.0 1.0
LUZUSPIC 1 1 - 1 1 80.0 1.0
OXYRDIGY 1 1 1 3 80.0 1.5
CALLSARM 1 1 i 1 80.0 1.0
SCAPOBSC 1 i1 1 80.0 1.0
PLEUALBE i 1 1 1




80.0 1.0
SPHAAUAU 1 1 1 1 80.0 1.0
DREPEXAP




1 1 80.0 1.0
AGROMERT 1 i1 1 80.0 1.0
SAXISTEL 1 i




80.0 1.0
SOLESPNA 1 1 1 1 80.0 1.0
POHLDRUM 1 1 1 60.0 1.0
SOLEOBOV 1




1 60.0 1.0
SOLESUBE




1 1 60.0 1.0
CALLSTRA i




1 60.0 1.0
MARSEMAR i i 1 60.0 1.0
LOPHWENZ - 1 1 1 60.0 1.0
CEPHLUNU 1 - 1 1 60.0 1.0
SCAPHYPE i 1 1 60.0 1.0
CEPHBIAM 1 - 1 1 60.0 1.0
KIAESTAR




1 1 40.0 1.0
SOLESP. 1 -




1 40.0 1.0
DESCALPI





40.0 1.0
DITRPUSI 1 - -




40.0 1.0
POLYCOMM





40.0 1.0
NARDGEOS i i




40.0 1.0
OLIGHERC

continue

i




40.0 1.0

Table 7 continue
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1 1 1 1 1




Quadrat no. 0 0 0 0 0




Anal. nr. 2 3 4 6 5 F% C

BLINACUT •





- 1 40.0 1.0
DICRPALU




i 1 40.0 1.0

MARSSPAR




1




40.0 1.0

Speciesin addition. - Arter i tillegg:
102:SCAPIRRR,LOPHALPE,CEPHSPP.,103: PINGVULG,
SALIHERB,ERIOSCHE,104: POHLFILU,106: RACOACIC,
RICCPING,LOPHSPP.,RANUGLAC,SPHAGIRG,105:
SCAPOBCO,CARDBELL,CARERUFI,
CLADUNCI,POGOURNI,HARPFLOT,BETUPUBE;CARE
CANE,MONTLAMP,MOERBLYT,CEPHBIBI

5.1.8 Pohlia filum-Racomitrium canescen. - Stereocaulon
type PRS (group 010111) Table 11

This type has a very sparsefield layer in which only Agrostis
mertensii, Luzula spicata, and Salix nigricans (juv.) are
common.•

The bottom layeris denseand dominated by Pohlia filum, Rac-
omitrium canescensand Stereocaulonglareosum. Pohlia filum
is much lessabundant in this type than in PB.Often is a black
mat of dead Pohliafilum present in which Racomitriumcanes-
cens becomesestablished.The sedimentsare also drier than in
the PBtype, and speciessuch as Oxyriadigyna, Saxifragastel-
laris, Cerastium cerastoides,Philonotis tomentella and Carex
canescensare scarseor absent.

The stands are found on sites with coarse material, mainly in
the northern part of the sandur. The sitesare quite dry, prob-
ably due to changesin water-level.

5.1.9 Salix - Pohlia - Racomitrium type SPR (group
011000) Table 12

Vegetation of this type is characterised by a ca. 1.5 m high
shrub layer,dominated by Salixglandulifera, S. lapponum, and
S. nigricans. In addition small bushesof both Betulapubescens
and Sorbus acuparia are common. The field layer is sparse.
Common speciesareLotuscorniculatus,Agrostis mertensii, De- ,
schampsia alpina, D. cespitosa, and Phleum alpinum. The
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Table 8 Pohlia filum-Equisetum arvense type PE.

1 1 1 1 2 2 2 2
Quadrat no. 8 9 9 9 9 2 1 1 2
Anal. nr. 8 0 2 4 2 1 2 3

POHL FILU 2 2 5 3 2 3 1 2 3
EQUI ARVE 5 5 4 3 3 3 1
SALI NIGR 1 1 1 1 1 1 1 1
CARE NIGR 1 1 1
JUNC ALPI 1 1 1
AGRO MERT 1 1 1
DESC CESP 1 1 1
ERIO SCHE 1 1
DESC ALPI 1 1
CARE CANE
POAA NNUA 1 1 1
BLAS PUSI 1
PHLE ALPI 1
ERIO ANGU
POHL FILS
JUNC FILI
PHIL TOME 1
BRYU SPP. 1
CALL STRA

2 2 2
2 1 1 1
4 3 4 5

3 4 5 4
1 3 2
1 1 1




1 1
1 i 1 1
1 . 1 1 1

1 2 1
1 1 1 1
1 1 1




1 1




1
1





1 2

2 2

1 1
6 7 F % C

5 5 100.0 3.3

1 1 86.7 2.5
1 1 86.7 1.0
1 1 66.7 1.2
1 1 60.0 1.0
1 1 60.0 1.0
1 1 53.3 1.1
1 1 53.3 1.0
- 1 40.0 1.0
1 1 33.3 1.0

- 33.3 1.0
2 1 33.3 1.4
1 - 26.7 1.0
1 - 20.0 1.7

	

2 2 4 20.0 2.7
- 13.3 1.0
1 13.3 1.0
- 13.3 1.0
1 15.3 1.0

Speciesin addition. - Arter i tillegg:
214: SALI GLAN, OLIG HERC,POHLBULB 88: RACO CANE, 217: HEPA TSPP, NARD
SCAL,213: POAFLEXU.

bottom layer is dense and dominated by Racomotrium canes-
censcoll. and Pohliafilum. In addition Blasiapusilla and Polytri-
chum commune are common.

The stands are found on sand and gravel. They are, however,
situated close to the water-level, and the vegetation is there-
fore periodicallywet. The standshavetheir main distribution in
central partsof the sandur,some2-3 km from the outlet.

5.1.10 Salix - Carexnigra type SCn(group 011001) Table 13

This type has a 1.5-2.5 m high shrub layer dominated by Salix
nigricans,S. lapponum and/or Alnus incana.The field layerhas,
in general, a cover of 20-30 %. Constant speciesare Carex
nigra, Eriophorumangustifolium, Equisetumarvense,Carexros-
trata, Agrostis mertensii, Phleumalpinum, Juncusfiliformis and
Deschampsiacespitosa.The bottom layer is quite dense,with

Racomitrium canescenscoll., Pohlia filum, Polytrichum com-
mune, and Blasiapusilla as the most important species.

The stands are always found on fine sediments. During the
vegetative period they are periodically flooded by the high
ground water-level. This is indicated by the high frequency of
hygrophilous speciessuch as Eriophorum angustifolium, Carex
nigra and Juncusfiliformis. In somestandsSphagnum spp.and
Philonotis tomentella are also common. This is the most fre-
quent Salixshrub type, covering large areasin the central parts
of the sandur.

The vegetation has a limited distribution both north and west
of the denseAlnus incana forest area.
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Table 9 Pohlia filurn-Blasia pusilla type PB.




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 2 2 2 2 2 2 2 2 2 2 2




Quadrat no. 8 8 8 8 9 9 9 9 9 9 2 2 2 2 2 2 2 3 3 3 3 3 3 3 3 3 4 4 4 4 4 4 4 4 5 5 5 5 5 5 6 6 0 0 0 0 5 5 5 5 5 5 5




Anal. nr. 5 6 7 9 0 1 2 3 4 5 0 2 3 4 5 7 8 1 2 3 4 5 6 7 8 9 0 1 2 4 5 6 7 9 0 2 3 4 6 7 4 5 4 5 6 9 1 2 3 4 5 6 8 F % C

POHL FILU 5 5 3 5 5 5 5 5 5 5 5 5 3 5 5 5 5 5 5 5 5 5 5 2 4 5 5 5 5 5 5' 5 4 4 4 5 5 5 4 4 4 5 5 5 2 5 2 3 5 5 5 3 5 100.0 4.0

AGRO MERT 2 1 1 1 1 1 1 1 1 1 1 1 1 3 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 2 1 1 1 1 1 1 1 88.6 1.0

SALI NIGR 1 1 1 1 1 1 1 2 1 1 1




1 1 1 2 1 1 1 1 2 2 2 2 2 1 1 1 1 1 1 1 2 2 2 2 2 1 1 2 1 3 1 1 1 - 1 1 1 88.6 1.3

RACOCANE 1 1 2 1 1 1 1 1 -- 1 1 1 2 1 2 1 1 1 1 1 1 3 1 1 1 3 2 2 2 3 4 1 1 1 2 3 1 4 2 - 1 1 1 - 1 2 81.1 1.5

BLAS PUSI - 1 1 1 3 4 3 3 2 1 1 3 3 4 2 4 4




1 2- 3 3 2 2 2 1 1 2 1 2 3 2 1 1 1 4 1 5 2 1 - 1 1 75.4 2.1

PHLE ALPI 1 1 1 1 1 1 - 1 - - 1 2 1 - 1. -- 1 1 1 1 1 1 1 1




1 .1 1 - 1 1




1 1 1 1 1 54.7 ' 1.0

HEPA TSPP 1 1 1 1 1 1 1 1 1






1 1 1 1 1 1 1 1 1 4 1 3 2 1 4 1




1 2 	 1 52.8 1.3

DESC ALPI 1 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 50.9 1.0

OXYR DIGY 1 1




1 	




1 1 1 	





1 2 2 2 1 1 1 1 1 1 1 1 1 1 2 1 1 1 1 - 2 49.0 1.1

PHIL TOME 2 2 4 1 1 1 1 	




1





2




2 2 	




1124




3 1 1 1 1 - 1 1 5 45.2 1.8

SALI LAPP  1 1




i 1 1 1




1 1 1 1 1 1 1 1 1 1 1 1 1 1




1 3 - 1 - 1 45.2 1.0

SAXI STEL 1 1 1 i




1 - - i




i 1 1 i




1 1 1 1




1 1




1 1 - 1 1 1 1 1 45.2 1.0

CERA CERA 2 2 1 1 1




1





1 1 1 1 1 1 1 1 1 1 1 1 1 1 1




1 1 43.4 1.0

DESC CESP 1 1 1 1




1 1 1




1 1 	




1 1




1




- - 1 1 1 1 1 -., i - 1 - 35.8 1.0

LUZU SPIC 1 1 1 1 - 1




1 1





1 1 1 1 1 1 1 1 1 1 1 	




1 35.8 1.0

POHL FILS 3 1 3 5 5 5 5 3 	









4 1 1 1 1 - 1 5 - 1 - - 30.1 2.8

SALI GLAN 	




1 1 1 1 1 1 1




1




1 1 1 1 1 1 1 	




1 	 30.1 1.0

CARE RUFI 1 1 1 1




1 1 1 1 1




1




1 	






20.7 1.0

STER ,GLAE - 1 , - 1- 1




- 1 1 1 -




1 3 	







1 1 1 	




20.7 1.1

EPIL ANAG 1 1 	






1 1 1




1 1




1 1 1 	




18.8 1.0

EQUI ARVE 	 1 4 1 1 1




1 1 	




1 1 	






i  •8.8 1.3

POLY COMM - 1 	





1 1 1




1 1 1 1





1 1 	




18.8 1.0

CARE CANE 1 	





1




1 1 	





1 	





1




1 1 	 15.0 1.0

POLY PILI 1 i 	







1 1 1 1




1 1 	





15,0 1.0

RUME ACET 1 	





1




i 	




i




1 	





1 - - i - - 15.0 1.0

BETU PUBE 	










1 - - 1 - 1 1 - 1 - 1 - - 13.2 1.0

DITR PUSI 1 1 1 1 2 t 1 	










13.2 1.1

JUNC FILI 1 1 1




1 1





1






1 - - 13.2 1.0

NARD GEOS 1 1 1 1 1 1 1 	










13.2 1.0

POAF LEXU 1 1 	 1







1 . 1




1




1 - 13.2 1.0

SCAP SPP. - 1 1 	











2 - 1 2 1 1 - - 13.2 1.2

CALL STRA 1 1 	










1 1 1 1 11.3 , 1.0

LUZU SUDE 1 	




1




1 1 	








1 1 - - 11.3 1.0

CEPH BIAM - 1 1 1 1 1 	










9.4 1.0

DREP UNCI - 1 1 1 1




1 	










9.4 1.0

MARC ALPE - 1 1 	







1




1 	





1 	




9.4 1.0

OLIG HERC - 1 i 	











1 2 1 - - - 9.4 1.2

POAA LPIN - 1 	







1





1




1 - 9.4 1.0

POAA NNUA






1




1 1 	






9.4 1.0

SCAP OBC0 - - - 1 1 1 1 1 	










9.4 1.0

. LOTU CORN 	






1 	




1




1






1 7.5 1.0

CARE NIGR - 1 	





1




1 1 	








7.5 1.0

continue
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Table 9 continue





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 2 2 2 2 2 2 2 2 2 2 2




Quadrat no. 8 8 8 8 9 9 9 9 9 9 2 2 2 2 2 2 2 3 3 3 3 3 3 3 3 3 4 4 4 4 4 4 4 4 5 5 5 5 5 5 6 6 0 0 0 i) 5 5 5 5 5 5 5




Anal. nr. 5 6 7 9 0 1 2 3 4 5 0 2 3 4 5 7 8 1 2 3 4 5 6 7 8 9 0 1 2 4 5 6 7 9 0 2 3 4 6 7 4 5 4 5 6 9 1 2 3 4 5 6 8 F % C

FEST VIVI












1 1 1 1 	





7.5 1.0

POLY SEXA 	









1 1 1




1 	








7.5 1.0

SCAP CURT




1 1




1 1 	














7.5 1.0

DESC FLEX 	
















5.6. 1.0

ERIO ANGU







1 1





1 	










5.6 1.0

POAG LAUC 	














1 	




1 5.6 1.0

STER SPP.
















5.6 1.0

AGRO CANI 	













1 1 	





3.7 1.0

AULA PALU 	




1 	











1 	







3.7 1.0

BRYU SPP.
















3.7 1.0

POHL WAHL -
















3.7 1.0

POLY JUNI











1 1 	








3.7 1.0

SCAP SUBA - 1




1 	














3.7 1.0

STER GRAN 	





1














3.7 1.0

VACC MYRT 	











1 1 	








3.7 1.0

Speciesin addition. - Arter i tillegg 253: ANTH JULA, 129: CALA PURP,144: CALL SARM, 255: CARE BRUN,93: CEPH
SPP.,KIAEGLAC, 131: EPILHORN,205: NARD SCAL,ERIOSCHE,92: GNAP NORV,SOLESP.,90: LOPHALPE,SILEACAU,
ANTH JURA, 91: PELTSPP.,87: JUNC TRIF, ANTH ODOR, POHLSPP.,POGO URNI, PHIL SERI,164: SPHA GSPP,PING
VULG, 85: POHL DRUM, 131: RANU ACRI, 204: RANU GLAC, 147: SAGI SAGI, 209: SPHA MAGE, SPHA SQUA, 149:
EMPEHERM,253: LUZUFRIG

5.1.11 Salix - Nardusstrictatype 5Ns (group 01101) Table 14

Stands belonging to this type sometimes have scattered trees
(Alnusor Betula)and a shrub layerof smallwillows, mainlySalix
glauca and S. lapponum. The field layer cover 20-40 %. Domi-
nantsare Nardusstricta, EmpetrumhermaphroditUmor Vaccin-
ium uliginosum. Other constantsare Callunavulgaris, Vahlodea
atropurpurea, Agrostis mertensii, Carexechinata, C nigra, Po-
tentilla erecta,Juncusfiliformis, Violapalustris,Pinguiculavulgar-
is,Luzulasudetica,Eriophorumangustifolium, Deschampsiaces-
pitosa and Trientaliseuropaea.The bottom layer is denseand
dominated by Racomitriumcanescenscoll., Pleuroziumschrebe-
ri, Poltyrichumcommuneand Drepanocladusuncinatus.

TypeSNsisfloristicallywell separatedfrom the other types,with
severalspecieswhich are rare outside this community, e.g. Salix
glauca, Carexechinata, Vahlodeaatropurpurea, NardusStricta,
Empetrum hermaphroditum, and Pleurozium schreberi. The
standsare always found on fine-graded sediments, quite high
above the water-level. Their distribution is strictly restricted to
the southwesternpartof the sandur.

5.1.12 Salix- Carexrostrata typeSCr (group 01110)Table 15

A 1.5-2.0m high denseshrub layerof Salixlapponumand S.nig-
ricans is characteristic for these stands. The field layer is also
quite dense,and generally dominated by Carexrostrata. Other
common speciesare Eriophorumangustifolium and Equisetum
arvense.The bottom layer is dominated by Calliergonstramin-
eum, DrepanocladusuncinatusandSphagnumsquarrosum.The
standsare very species-poor,and typical alpine pioneer species
arealmostcompletelyabsent.

Such communities are always found on fine sediments,often
with a thin organic layer.Theyare situatedat a low levelin rela-
tion to the water-level.Thisis indicatedby the occurrenceof hy-
grophilousspeciessuchasCalliergonspp.,Sphagnumspp.,Sca-
pania spp., Drepanodadus exannulatus, Pohlia wahlenbergii,
and Harpanthus flotowianus.

Their distribution is concentrated on the southeastern part of
the sandur.
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Tal>le flSalix-Pohlia-Rac9mitritamtype :5PR.

N,Adrat no. 5 5 6 6 6 6 6 6• 6. 6 7 7 7 7 7 7 7 5' F %
Analnr 04912346789012345618

Sg.I_ NIG:R., 2 4 :3' 4 5 5 5 5
Sg.I_NIG:R.,24:3'455555555555.,3.4-5,2-..5 5 5 5 5 5 5 .,3. 4 -5, 2 -..
SALI - -LAN 1 1 1, 2 2 1 i iSALI--LAN111,221ii1111iii1-1.i•..i21 1 1 1 i i i 1-1. i •..i 2
SALI.. LApP 1 1..•11 2 2 1 1 1SALI..LApP11..•11221112-.111,.'1.:1:2.-.i12 -.1 1 1,.'1.: 1: 2.-.i 1



















: SOR8 :AUCU 1.,-.1 1, 1 1 1 1 1 1 -.750-. 1.-...0






..r.iEse• Alp,r. . •-• i 'L 1 1 i 55.0 . .:'1,....0





., p..E5C Q-1).. i - I l' ,..,55.0. 1.0,






.- LOT.,U-..C.QRN , - .55..0. 1:0..






..PO:Ly..:_cc).1/1M i 1 i 2 I . . 50.4 1.1.






.CARE - .NI,Qk i, ' 40,0 1i:0,






oF$c..-:-•FJ,Fx ,40:0 " .1.0






, LOzu '' SPIC - , 40.0. . 1.0 •






: LUZU.. SUDE 1 1 1•. 1 1 - 4O.0 1 O





PING. yi.j..L i t 1 . 40;..0 1.0,,





: 'EMP.E, HERM -35.13.. 1.0






FST •• VIV1 1-' 3'.3.,,,0 -1:0(.
.1.1-I.EPAT,..5,F.4:.,-i 1 .i 2- - .. 35:.0' .1.--• -






OXYR._.D.IGY-: 1 '1.•-', . : 35'.-0, 1 .






YRO. .-MIN,(5. ,. ------------------------------------- ---------- 350 t.O.






.KAARS SP.P:ir:: .„...,-, -51-zy,...-0-1.2..

Speies in addition- Arier i tillegg:
46: ApRO. CANI, 170: ALNU INCA, ANTH JURA; CARE CANE; CLAD SPP JUNC TRIP, SPHA
SQUA, SPHA.SPP.,SAXI STEL,POLY SEXA,NARD SCAL; PHILTOME, 95: EUPH•FRiG,95: POAP
LEXU,36: POTEEREC

Speies in addition- Arier i tillegg:
46: ApRO. CANI, 170: ALNU INCA, ANTH JURA; CARE CANE; CLAD SPP JUNC TRIP, SPHA
SQUA, SPHA.SPP.,SAXI STEL,POLY SEXA,NARD SCAL; PHILTOME, 95: EUPH•FRiG,95: POAP
LEXU,36: POTEEREC

:,1....8

VACc. .I.JI.I'Q , t 36...: 1.-0 -
.-.ERIp'. :ANGU .1 tm.,

1,1.1N.::-.F:.1.1„i.:. I
••11.:AI:t:r•....t.,.pi •-2 ,-.Ø..
:UREP. UNCI 2. 1" 20'E6._.


EQUI:: .ARVE 


'.•CALA PURF:' I 5,
CORA.. TRIF' n ., 15.0.-•1.0

NARD-. 5T.RI„ 15,0..:1.0

, .5TER- '-.'':51:?:P. «..., - I .•15,:.01.0

:.C:ARE BRUN '.0.:0:
' G:N1P NioR.y. 1.9.,4',. I

. P.EI:j .: Fi'. 10.',.0.-.'I:

POAA .LPII4 04. 1 0
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. Table 13 Salix-Carexnigra typeSCn.

	

1 1 1 1 1 1 1 1 1 1 1 1 1 1 2 2 2 2 2 2 1

Quadrat no. 2 2 3 3 3 3 3 3 3 3 3 4 4 4 2 2 3,7 7 7 7 7 7 8 8 8 8 9 1 2 2 2 2 4 2 2 2 3 4 4 8

Anal. nr. 5 9 0 1 2 4 5 6 7 8 9 1 2 3 6 9 0 4 5 6 7 8 9 0 7 8 9 3 0 5 6 7 9 7 6 7 8 3 5 6 3 F D

SALI NIGR 4 2 3 3 3 5 2 3 3 2 2 1 2 2 2 2 2 4 1 4 3 3 4 2 5 1 1 - 2 1 2 2 2 2 3 3 4 2 2 4 2 97.5 2.5

EQUI ARVE 1 2 1 1 1 1 1 1 1 1 1 1 1 1 1 1 - 1 1 2 2 1 1 2 5 3 4 3 - 1 1 1 1 1 1 1 1 1 1 1 1 95.1 1.3

POHL FILU 3 4 5 4 3 4 4 5 4 5 5 5 4 5 4 5 5 1 4 4 4 5 5 5 2 4 4 3 4 3 4 5 4 2 - 1 1 - 3 1 1 95.1 3.6

CARE NIGR 2 1 2 3 2 1 2 2 2 2 1 3 2 2 - 1 1 1 1 1 1 1 2 2 - 1 2 1 - 3 1 2 2 2 2 2 2 2 2 2 2 92.6 1.7

SALI ' LAPP 1 3 3 3 3 1 4 3 4 4 4 3 4 3 2 1 1 2 2 2 2 2 3 2 1 - - 2 1 2 2 4 3 4 2 3 3 4 3 1 92.6 2.5

BLAS PUSI 2 4 3 4 2 3 4 2 2 2 2 4 2 2 2 3 3 - - 2 2 3 4 4 2 4 3 - 1 - 2 2 4 1 4 4 4 - 1 1 2 87.8 2.6

RACO CANE 1 4 3 4 2 4 3 1 1 2 1 4 4 1 1 3 1 2 3 3 111 - 1 1 2 - - - 4 5 1 2 1 1 5 5 3 85.3 2.3

AGRO MERT 1 1 1 1 1 2 2 2 1 1 1 2 2 2 1 2 - 1 1 1 	 1 2 2 2 2 1 1 1 1 1 1 1 75.6 1.3

DESC CESP 1 - 1 1 - 1 1 1 1 1 1 - - - 1 1 1 - - - 1 1 1 1 1 3 3 1 1 - 1 1 1 1 2 2 1 1 - - 1 73.1 1.2

ERIO ANGU 1 1 1 1 2 2 1 1 1 2 1 2 1 1 - 1 - 1 1 1 - 2 2 1 	 1 2 1 1 1 1 1 1 1 73.1 1.2

PHLE ALPI 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 68.2 1.0

JUNC FILI - --- 11111111: 1- 11--- 1 - 11- - 11111- - - 1 - - i 51.2 1.0

ALNU INCA 3 2 2 3 4 1 	 1 2 2 2 4 4 3 2 2 	 4 4 4 4 - 3 48.7 2.8

POLY COMM - 1 1 2 2 2 1 2 1 1 	 1 1  4 3 3 1 1 1 4 43.9 1.7
CARE ROST 2 1 - 1 1 - 1 1 1 - 1 1 	 1 3 2 1 2 2   1 1 41.4 1.3

SALI GLAN 1 1 1 1 1 1 1 1 1 - 3 1 1 	 1 - 1 - 1 1 39.0 1.1
BETU PUBE 111111 	 1 1 2 1 1 2 1 1 1 36.5 1.1

HEPA TSPP 1 - - 1 1 	 1111111 - - 4 - - »-  ,11 - 2 1 36.5 1.2

PYRO MINO - 1 - - 1 - - 1 1 1 - 1 1 	 1 1 1 1 1 1 34.1 1.0
CARE CANE 1  111 111 	 11111 1 31.7 1.0
POAA NNUA 1 	 11 1 	 1 111 	 i 1 i - 1 1 31.7 1.0

PING VULG 1 - 1 1 	 1 1 1 	 1 1 1 1 1 26.8 1.0

DREP UNCI 1 - -- 1 3 	 1 1 3 1 - 1 1 24.3 1.4

LUZU SUDE - 1 1 	 1 1 	 1 1 1 1 1 1 - 24.3 1.0
DESC ALPI 111------ 1 ---- 11- 1  1 19.5 1.0
PHIL TOME 1 - - 2 1 - ------------ - 1 - - 1 - 1 - - 2 - - - - 1 19.5 1.2
CALL STRA 1 - - 1 1 	 1 1 - 14.6 1.0
SCAP SPP. 111 1 1 4 14.6 1.5
SPHA SPP. 1 	 3 2 3 1 i 14.6 1.8
BRYU SPP. 1 1 11 	 1 12.2 1.0
SORB AUCU  1 1 1 1 i 12.2 1.0
VACC ULIG 1  1 - - 11 1 - - 12.2 1.0
POTE EREC 1  1 - 1 1 - 9.7 1.0
VACC MYRT 1 1 1 1 9.7 1.0
VIOL PALU 1 1 - - - 1 - - 9.7 1.0
CEPH BICU 1 	 1 1  7.3 1.0
NARD GEOS 1 1 	 1 - - 7.3 1.0
RANU ACRI 1  1 1  7.3 1.0
SALI HERB 1 7.3 1.0
TRIE EURO 1  1 1 7.3 1.0
AGRO CANI - - 1 1  4.8 1.0

continue
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Table 14 Salix-Nardusstricta type SNs.

11

Quadrat no. 7 7 4 4 4 5

Anal. nr. 1 3 7 8 9 0

VACC ULIG 2 3 3 1 2 1
SALI GLAU 1 2 2 3 2 3
NARD STRI 1 1 2 1 2 2

SALI LAPP 4 3 1 1 1 2

ALNU INCA 1 2 1 1 1 1

BETU PUBE 3 1 1 1 1 1

VAHL ATRO 1 1 2 1 1 1

JUNC FILI 1 1 1 1 1 1
AGRO MERT 1 1 1 1 1 1

VIOL PALU 1 1 1 1 1 1

CARE NIGR 1 1 1 1 2 1

POLY COMM 4 4 4 3 4 5
RACO CANE 3 4 4 4 2 4
DREP UNCI 2 1 4 5 3 -
EMPE HERM 1 2 2 2 1 -
PING VULG 1 1 1 1 1 -

POTE EREC 1 1 2 1 1

SALI NIGR 2 2 - 1 i

PLEU SCHR• 2 1 4 2 1
LUZU SUDE 1 1 1 1 1
ERIO ANGU 2 1 2 1

DESC CESP 1 i 1 1 1

CALL VULG 1 1 2 1

TRIE EURO 1 1 1 1

CARE ECHI 1 1 1 1

VACC MYRT 1 1 1 1
PHLE ALPI 1 1 1 - 1

DESC FLEX 1 1 1 -

SCIR CAES 1 i 1

HEPA TSPP 1 1 -
POHL FILU 1 1

EQUI ARVE 1 1
ANTH ODOR 1 1
SALI GLAN 1 1
LOTU CORN 1
CLAD SPP. 1 1

SALI HERB 1

SPHA SPP. _ _1 1

CARE BRUN 1

BLAS PUSI - 1 1

PYRO MINO 1 1
VACC VITI 1

1


7

2

4
2
3

1
3
1
2
1
1
1
1
-
-
5
4

1
1
2

1

1

1

1

-

1

1

1

F %

100.0
100.0
100.0
100.0
100.0
100.0
100.0
100.0
100.0
100.0
100.0

85.7
85.7
85.7
85.7
85.7
85.7
71.4
71.4
71.4
71.4
71.4
71.4
71.4
71.4
57.1
57.1
42.9
42.9
42.9
28.6
28.6
28.6
28.6
28.6
28.6
28.6
28.6
28.6
28.6
28.6
28.6

C

2.3
2.1
1.7
1.9
1.4-
1.3
1.3
1.0
1.0
1.0
1.1
4.0
3.5
3.3
2.0
1.0
1.2
1.6
2.0
1.0
1.4
1.0
1.2
1.0
1.0
1.0
1.0
1.0
1.0
1.0
1.0
1.0
1.0
1.0
1.0
1.0
1.0
1.0
1.0
1.0
1.0
1.0
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•Table 15 Salix-Carexrostrata type SCr.

1 1 1 1 2

Quadrat no. 8 7 7 8 8 6 6 8 0 8 8 8

Anal. nr. 2 8 9 0 1 7 9 4 1 2 3 4 F % D

CARE ROST 2 5 4 5 4 3 4 3 3 3 3 3 100.0 3.5

SALI LAPP 1 3 5 3 3 3 3 1 5 1 1 1 100.0 2.5

SALI NIGR 1 4 2 1 3 3 4 2 1 1 1 1 100.0 2.0

ERIO ANGU 1 1 1 1 1 1 2 2 1 1 1 1 100.0 1.2

DREP UNCI 1 2 1 1 2 5 - 2 3 1 1 833 1.9

CALL STRA 4 1 1 2 2 - 1 - 4 4 5 75.0 2.7

EQUI ARVE 1 1 3 1 3 3 1 2 - 1 - 75.0 1.8

SPHA SQUA 1 1 1 1 3 2 4 2 - - - 66.7 1.9

ALNU INCA 2 1 1 1 1 1 - - - 50.0 1.2

PHIL TOME 1 1 1 t - - 41.7 1.0

CARE NIGR' 1 - - 1 2 1 33.3 1.3

JUNC FILI 1 - - 1 1 1 33.3 1.0

SPHA SPP. 1 2 2 - 33.3 1.5

RACO CANE 2 1 1 1 333 1.3

HEPA TSPP 1 1 1 - 333 1.0

CARE CANE 1 - 1 1 2 33.3 1.3

CARE SP. 1 1 1 25.0 1.0

SPHA RIPA 25.0 1.0

SPHA GIRG 1 1 - 2  25.0 1.3

DESC CESP - 1 25.0 1.0

SCAP IRRI - 1 1 - 25.0 1.0

CARE MAGE 1 1 1 25.0 1.0

BETU PUBE 2 1 16.7 1.5

SCAP UNDU 1 1 16.7 1.0

EQUI PALU 1 - - 16.7 1.0

BLAS PUSI 1 16.7 1.0

CALL CORD 16.7 1.0

PELL SP. 16.7 1.0

	

- 1RHYT SQUA  16.7 1.0

	

- 1DREP EXAN 16.7 1.0

SALI GLAN 1 16.7 1.0

POHL WAHL  16.7 1.0

Speciesin addition. - Arter i tillegg
80: RHIZ PSEU,CAREJUNC, SCAP PALU, NARD SCAL,
SCAP SUBA, SPHA PALU, HARP FLOT, POHL DRUM,
184: POTE PALU, 169: EQUI FLUV, 182: DITR PUSI,
SCAPHYPE,POHLFILU,BRACMILD, 201: SALIGLAU

Speciesin addition. - Arter i tillegg:171: EPILANAG, SORB
AUCU, LISTCORD, FESTVIVI, LUZLJPILO, HUPE SELA, 173:
EUPHFRIG,AGRO CAPI, CORATRIF,DESCALPI
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5.1.13 Salix - Philonotis tomentella type SRt (group
01111) Table 16

This type is characterisedby a low sparseshrub layer of Salix
nigricans,S.glandulifera, S. lapponum and Alnus incana.The
field layer is also sparse,with scattered plants of Phleum alpi-
num, Juncusfiliformis and Deschampsiacespitosa.The bottom
layer, in contrast, is denseand dominated by Phionotis tomen-
tella, Sphagnum spp., Racomitrium canescensand Calliergon
stramineum.

The stands are mostly found as narrow borders on riverbanks,
and are, therefore, constantly wet. Their main distribution is in
the middle and northern part of the sandur where the rivers
are flowing fast. The sediments are mainly coarse due to ero-
sion and little sedimentation.

5.1.14 Alnus incana - Deschampsia cespitosa type ADc
(group 10) Table 17

The standswithin this type havea 7-10 m high tree layerdom-
inated by Alnus incana, more rarely by Salixnigricans or Betula
pubescens. Below, the shrub layer is often quite dense, and
dominated by Salixnigricans.The field layer covers80-100 %,
and Deschampsiacespitosa is the dominant species.Carexros-
trata, Equisetum sylvaticum and Calamagrostispurpurea may
be dominant locally. Other common speciesare Salix lappo-
num, Phleum alpinum, Equisetumarvense,Carexnigra, Pyrola
minor and Trientalis europaea. The bottom layer is variable,
but often dominated by Rhytidiadelphus squarrosus. Other
common bryophytes are Polytrichum commune, Brachythe-
cium rutabulum, B. reflexum and 8. salebrosum.

These communities are always found on fine-graded sedi-
ments, and usuallyhigh above the water-level. Their rhain dis-
tribution is in the southern part of the sandur, decreasingrap-
idly towards the north. They mäy be found as far as 2 km
from the outlet.

Someof the standsare obviously highly influenced by grazing,
e.g. the 8 first quadrats in Table 17. In the southwestern part
of the sandur Ranunculusacris'and Poa annua are common.
High frequenciesof Blasiapusilla and Pohlia filum indicate ero-
sion, probably caused by trampling. In these stands the shrub
layer is scarceor absent. In quadrats which have not been so
intensivelygrazed, speciessuch asAngelica sylvestris,Cicerbita
alpina, and Milium effusum are more frequent.

Table 16 Salix-Philonotistomentella iype SPt.




2 2 2 2 2




Quadrat no. 0 0 6 6 6




Anal. nr. 7 8 3 4 7 F %




PHILTOME 5 4 4 5 1 100.0 3.8
SALINIGR 3 3 3 4 5 100.0 3.6
SALILAPP 4 4 1 1 2 100.0 2.4
RACOCANE 3 3 1 1 1 100.0 1.8
ALNUINCA 1 2 1 1 2 100.0 1.4
SPHASQUA 2 2 1 1 1 100.0 1.4
DESCCESP 1 1 2 1 1 100.0 1.2
PHLEALPI 1 1 1 1 80.0 1.0
CALLSTRA 2 1 3 2




80.0 2.0
SCAPSPP. 1 - 2 1 i 80.0 . 1.3
JUNCFILI 1 1 1 1 80.0 1.0
SALIGLAN 1 1 - 2 2 80.0 1.5
AGROMERT 1 , 1 1




60.0 1.0
LOPHSPP. 1 i i 60.0 1.0
CARECANE 1 1 1




60.0 1.0
SPHAGIRG 1 1 1 60.0 1.0
BETUPUBE i 1 1 60.0 1.0
AGROCANI - - 1 1 40.0 1.0
PHILTOMS - - 4 i




40.0 2.5
SPHACOMP 2 2 -




40.0 2.0
SPHALIND 3 3




40.0 3.0
SPHARUSS 1 1




40.0 1.0
SAXISTEL 1 1




40.0 1.0
HEPATSPP 1 - 1




40.0 1.0
LUZUSUDE 1 1




40.0 1.0
CARENIGR 1 1




40.0 1.0
CALA PURP 1 - 1 40.0 1.0

Speciesin addition. - Arter i tillegg:
267: SORBAUCU, HUPESELA,CAREBRUN,PINGVULG,
POLYJUNI,POAANNUA,RHIZPUNC,SPHANEMO,207:
SPHARIPA,CAREROST,SPHATERE,OXYRDIGY,CARE
LACH,DESCFLEX,LUZUSPIC,EUPHFRIG,SPHASPP.,
208: PYROMINO

37



nina forskningsrapport 014

Table 17 Alnus incana-Deschampsia cespitosa type ADc

2 2 2 2 2 2

2 1 1 1 0 0 2 4 2 1 1 2 2 2 2

9 0 0 1 2 2 3 1 1 8 3 6 8 2 3 0 1 F %

4 5 5 5 5 5 4 4 5 - 5 5 2 5 5 4 3 96.4 4.2

4 2 4 4 5 4 4 3 4 5 2 2, 1 2 2 1 4 96.4 2.6

4 5 5 5 2 4 3 1 4 4 3 3 4 3 2 2 3 92.9 3.2

- 2 1 1 2 3 - 2 3 4 4 3 3 3 5 3 85.7 2.9

EQUIARVE. 212222- 113 -,- 1- 111111 -1 -- 1111 75.01.3

POLYCOMM - 2 1 1 1 1 	 2 1 2 2 2 2 2 2 1 1 1 1 - 1 1 1 1 75.0 1.4

PHLEALPI - 1 1 1 1 1 1 1 - - 1 1 1 1 '1 1 - - 1 - 1 - 1 1 - 1 1 1 71.4 1.0

PYROMINO - 1 1 1 1 1 1 - - - 2 1 - 2 2 1 1 3 1 1 1 - 1 - - 1 1 1 71.4 1.3

BETUPUBE 4 1 1 - 1 - - 1 2 1 - - 1 1 1 1 1 - - - 1 1 1 2 2 2 1 67.9 1.4

TRIEEURO 1 1 1 1 1 1 1 1 - - 1 1 - 1 1 	 1 1 - 1 1 2 2 1 67.9 1.1

SALILAPP - 1 2 1 2 1 - 1 1 4 - - 1 - 1 2 1 1 1 1 1 - - - 1 1 64.3 1.3

SORBAUCU - - 1 1 - 1 - 1 - 1 1 1 1 1 1 1 - 1 1 1 1 1 1 60.7 1.0

CARENIGR - 1 2 2 2 2 2 - 1 - 1 1 1 - - - 1 1 1 - - - - 1 1 - 53.6 1.3

HEPATSPP - 1211 - 1 11 -- 11.1111 - 1 -- - - 1 53.6 1.1

RANUACRI - 1 1 3 2 3 2 2  1 2 - - 1 1 1 1 1 50.0 1.6

ATHYFILI 1 - 1 1 1 1 - 1 	 1 - - 1 1 - 2 - 1 2 1 - - 46.4 1.2

CARECANE 1 2 2 1 2 1 1 1 - - - 1 1 - 1 1 1 46.4 1.2

POAANNUA - 2 - 1 - 111 --11111 - 1 - 1 1 46.4 1.1

CALA PURP 4 - 1 1 1 - - 1 1 1 1 1 - 2 1 2 42.9 1.4

CAREROST - 1 - 1 24 - 1 - 11111 - -1 1 42.9 1.3

DREPUNCI - 1 1 - - 1 - 1 - 1 2 1 - - 3 2 2 - - 1 1 42.9 1.4

VACC MYRT 1 1 1 1 	 1 1 1 1 1 1 - 1 1 - 42.9 1.0

VIOLPALU 1 - 1 1 1 1 i - - 1 - 1 1 - - 1 - 1 - 1 42.9 1.0

ANGESYLV 1 - 1 	 1 1 1 1 1 - - 1 - 1 1 1 - 39.3 10

BRACRUTA 1 1 - - - 1 1 - 1 1 2 - 1 1 - 1 1 39.3 1.1

CICEALPI - ---- 1 1 1 1 1 1 - 1 1 1 1 1 39.3 1.0

JUNCFILI 1 1 2 1 2 1 1 - - 1 - - 1 1 - 1 - 39.3 1.2

BRACSALE 11111 1 - 111 135.71.0

DRY0 EXPA 1 - 1 1 1 1 1  1 1 1 - - 1 35.7 1.0

RUMEACET - - - 1 - 1 1 	 11111 - 1 - 1 35.7 1.0

BRACREFL - - - - 1 - - - 3 1 1 2 - 1 1 4 1 32.1 1.7

BLASPUSI - 421211 - 1 - 1 28.6 1.6

EPILHORN 1 1 	 1 1 1 - 1 - 1 1 28.6 .1.0

LUZUSUDE - - 1 1 1 1 1 1 - - 1 - - 1 28.6 1.0

1 1 1 1




2

6 8 1 1 8 8 1 1 7 6

8 1 8 9 5 6 7 5 4 7 8

5 5 3 4 3 4 5 4 2 2 5

- 1 2 1 2 1 1 1 1 3 4

2 2 2 - 2 - 5 5 4 1 2

2 3 5 5 5 5 1 2 1 1 -

Quadrat no.

Anal. nr.

ALNUINCA

SALINIGR

DESCCESP

RHYTSQUA

PELLSP.

SPHASQUA 4 1 - -

STELCALy - - 1 - 1


MILIEFFU

STELNEMO 1 -

CALLSTRA - 1 1 - 1

CAREBRUN

continue

11 -- 1111

i 5 1 -




1




1






1 1 1 1

2 ------




1 - 1

1 - 1 1





----- 1 1 1 - -

1 28.6 1.0

1 1 28.6 1.9

	

1 - - - 1 1 1 - 1 28.6 1.0

- 1 - - 1 1 25.0 1.0

- 1 - 3 2 - 25.0 1.6

21.4 1.0

- 1 - 1 - 1 21.4 1.0
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Table 17 continue




1 1 1 1 2 2 2 2 2 2 2




Quadrat no. 6 8 1 1 8 8 1 1 7 6 2 1 1 1 0 0 2 4 2 1 1 2 2 2 2




Anal. nr. 8 1 8 9 5 6 7 5 4 7 8 9 0 0 1 2 2 3 1 1 8 3 6 8 2 3 0 1 F % D

MARCALPE - ----- 1 - - - 1 - 1 1 - 1 - - - - 1 - 21.4 1.0

POTEPALU - - - - 1 1 1 1 1 - - - - - 21.4 1.0

PRUNPADU - - 1 1 1 1 1 - 21.4 1.0

SALIGLAN - 1 - - ------ 2 - - - 1 2 1 - - - 1 - - 21.4 1.3

AGRO CAPI - - 1 ----- - - 1 1 -- - - - 1 1 - , 17.9 1.0

EQUISYLV - 1 5 5 5 4 17.9 4.0

HYLOUMBR  1 1 1 1 17.9 1.0

POAP RATE - 1 - 1 1 1 17.9 1.0

SPHAGIRG 1 - - ----- 1 1 - - - - 1 - - - - - 1 1,7.9 1.0




AGROMERT 	 1 1 1 -- - -- - 1 - - - - 14.3 1.0

ALCHVULG - - 1 1 - - - i ------ - - ----- - 1 14.3 1.0

ATHYDIST 1 1 1 - 1 14.3 1.0

CALLCORD 2 1 - - - - ------- - - - 1 - 1 14.3 1.3

CORATRIF - - - - ------ 2 - - - - - 1 1 - 1 - - - - 14.3 1.3

DESCFLEX - - 1 - ------ 1 - - 1 - 1 --- -- - - - - - 14.3 1.0

HYLOSPLE - ------- - - - 1 1 1 1_ - - - - - - 14.3 1.0

LUZUPILO - - - 1 - - - 1 - - - - 1 1- - - - - - 14.3 1.0

POHLFILU 4 1 1 - 1 ----- - - - - - - - - - - - 14.3 1.8

POLYVIVI - - 1 1 1 1 	 14.3 1.0

RHIZMAGN  1 - - - 1 - 1 ---- - - - 1 14.3 1.0

AGRO CANI ------ 1 - - - 1 1 - - 10.7 1.0

ANGEARCH - - - - - - - 1 - - ---- - - - - 1 - 1 - - 10.7 1.0

CERAFONT 1 1 -- - -- 1 ------ - - 10.7 1.0

DICRFUSC  1 1 1 ----- - - - - - - 10.7 1.0

HYLOPYRE - - - - 1 1 - - 1 -• - - - - - - 10.7 1.0

LUZUMULT  1 1 1 	 10.7 1.0

PARIQUAD




1 1 1 - 10.7 1.0

PHILTOME - - - - - i 1 - 1 - - 10.7 1.0

POHL SPP. - - - - 1 - 1 -- -  - - -' 10.7 1.0

POTEEREC - 1 - - - - 1 - - 1 10.7 1.0

RHIZPUNC - - 1 - - - - - 1 1 - - - - - - 10.7 1.0

SCAP SPP. - - 1 1 1 ------- - 10.7 1.0

THELPHEG 1 1 1 - ------- - -- - - - - - - - - 10.7 1.0

BARBBARB 1 1 7.1 1.0

BRACSTAR




1 ----- i 7.1 1.0

CAREJUNC 1 - ----- 2 7.1 1.5

CIRRPILI - - ------- 1 1 7.1 1.0

ERIOANGU 1 - - 1 	 7.1 1.0

GEUMRIVA ,




1 1 7.1 1.0

LOPHALPE - - 1 1 7.1 1.0

MELAPRAT  1 1 7.1 1.0

continue
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Table 17 continue




1 1 1 1




2




2 2 2 2 2




2




Quadrat no. 6 8 1 1 8 8 1 1 7 6 2 1 1 1 0 0 2 4 2 1 1 2 2 2 2




Anal. nr. 8 1 8 9 5 6 7 5 4 7 8 9 0 0 1 2 2 3 1 1 8 3 6 8 2 3 0 1 F % D

PLAG ELLI





1




1 	







7.1 1.0

POHL DRUM - - 1 - 1 	










7.1 1.0

RACO CANE - - -




------ 1 - -




-----




1 - - -




- - 7.1 1.0

RANU REPE i 	









1 - -




7.1 1.0

SAXI STEL - - - - - 1 - -




1








- 7.1 1.0

SCIL PALL






1




1 	








7.1 1.0

SOLIVIRG






1




1 	








7.1 1.0

SPHA TERE







1 1 - - - - -





7.1 1.0

VACC ULIG - - -








1 - - -





7.1 1.0

VALE SAMB










1





1 7.1 1.0

Species in addition. - Arter i tillegg:

19:BRYU SPP., PHIL SERI, 181: DITR PUSI, 11: DRY0 CART, 202: EURH SP. 21: GERA SYLV GNAP

NORV, 268: HUPE SELA, POLY JUNI, 221: MELA SYLV, 186: MONT FONT, RIBE UVAC, 228: NARD

STRI, 23: OXAL ACET, 241: POHL CRUD, 77: POHL WAHL, PSEU CINC, RHIZ PSEU, 9: RHOD

ROSE, 221: SPHA SPP., TARA SPP.

5.1.15 Alnusincana -Athyrium type AA (group 11) Table 18

This type is characterised by a high and dense tree lay& of
Alnus incana,while the shrub layerisvery sparse.Athyrium dis-
tentifolium and A. filix-femina make a thick, higher field layer.
Below the ferns there is a dense cover of Stellaria nemorum.
Other constant vascularplants are Ranunculusrepens,R. acris,
Alchemilla vulgaris, Oxalisacetosella,Trientaliseuropaea, Viola
palustris, Rumex acetosa, Equisetum arvense, and Dryopteris
expansa.The bottom layer is sparse,but Brachytheciumreflex-
um and B. salebrosumare constants. Severalspecieswhich are
very rare in other types, e.g. Gymnocarpiumdryopteris, Oxalis
acetosella,Dryopteris carthusiana,Ranunculusrepens, Gerani-
um sylvaticum,Thelypterisphegopteris, Pohliacruda and Rhod-
obryum roseumoccur in thesestands.

Type AA hasonly been found in aréaswith fine-graded mine-
rogeneic sedimentson which a thin layer of humus hasdevel-
oped. The standsare mainly at a high level in relation to the
rivers, and the vegetation is therefore not influenced by the
daily water-levelfluctuations.

The stands are only found in the central parts of the main
island in the southern part of the sandur, an area which has
been heavilygrazedfor a long time.

lt is probable that the Alnus-Athyrium type together with SNS
are the vegetation types which have been left undisturbed
from erosionfor the longest period of time.
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Table 18 Alnus incana-Athyrium type AaA.

Quadrat no.




1 2





Anal. nr. 6 7 4 5 1 2 3 4 F %




ALNUINCA 1 2 2 4 4 5 r r
.) 100.0 3.5
RANUREPE 1 3 2 1 1 1 1 100.0 1.4
DESCCESP 5 1 2 2 1 1 1 1 100.0 1.8
BRACREFL 2 3 3 2 1 1 1 2 100.0 1.9
STELNEMO 1 2 4 4 5 5 Å 87.5 3.6
ATHYDIST




1 1 2 5 5 5 5 87.5 3.4
ALCHVULG 2 1 i 1 1 1 1




87.5 1.1
BRACSALE 1




1 1 1 1 1 75.0 1.0
RHYTSQUA 2 3 3 1




1 1 75.0 1.8
OXALACET




1 1 1 1 1 75.0 1.0
TRIEEURO 1 i 1 1 1




1 75.0 1.0
RUMEACET




1 1 1




1 1 62.5 1.0
ATHYFILI




1 1 4




1 1 ‘, 62.5 1.6
DRYOEXPA




1 1 i 2 1 - 62.5 1.2
RANUACR: 2 1 I 1 1





52.5 1.2
EQUIARVE 1




1 1 1 1 62.5 1.0
VIOLPALU 1 1 1 1




1 62.5 1.0
BRACSTAR 1




1 1




1 50.0 1.0
POHLCRUD





1 1 1 37.5 1.0
POAPRATE 1




1 1 	





37.5 1.0
DRY0 CART




1 1




37.5 1.0
GYMN DRYO




1 1




1 37.5 1.0
PAR1QUAD




1 1 1




37.5 1.0
THELPHEG




1




1 25.0 1.0
PHLEALPI 1 1





25.0 1,0
MILIEFFU




1




1




25.0 1.0
CIRRPILI




1 1




25.0 1.0
BRACRUTA 1




1




25.0 1.0
RHODROSE




1




1 25.0 1.0
MARCALPE




- 1 	





12.5 1.0
GERASYLV




--





2 12.5 2.0
CARENIGR




- 1 -





12.5 1.0
HYLOSPLE




- 1





12.5 1.0
CARECANE




- 1 	





12.5 1.0
POAANNUA




1 	





12.5 1.0
SALINIGR




2





12.5 2.0
HEPATSPP




1





12.5 1.0
POHLFILU




1 	





12.5 1.0
CICEALPI






1 12.5 1.0
EQUISYLV •




5 	





12.5 5.0
EPILHORN




1





12.5 1.0
CALA PURP





1




12.5 1.0

5.2 Homogeneity and ho onei-
ty of the types

Table 19 shOwsthe frequencYand mean abundance for. the
spedeswithin each of the quadrat-groups separated.The.spe- -
des are listed in the sameorder•as in the full TWINSPANtable.

On this active sandur,the analysedquadratsmay representdif-
ferent successionalstagesor different vegetation zones in rela-
tion to water-level. Froma phytosociologicalpoint of view, it is
essentialto investigatethe uniformity of the different quadrats
within eachof the TWINSPAN-groups.It is therefore of interest
to obtain a measure of the narrowness of definition of the
types. This amounts to measuring the uniformity, or homoge-
neity, of the plots selectedfor analysisand the uniformity, or
homotoneity of vegetation types (Nordhagen 1943, Dahl
1957: 46). In the case of homogeneity different plots of the
samesize taken frorn an individual stand are compared, in the
case of homoioneity, comparable plots from different stands
of the same type are compared. Table 20 shows the distribu-
tion of species in frequency classeswithin each type. If the
number of speciesin classV is higher than in classIV, the set
of samples may represent a uniform vegetation type (Dahl
1960: 806). Another measureof homoteneity is the index of
uniformity (Dahl 1960). In Table 21 this index has beencalcu-
lated. If the index of uniformity is higher than 1.2, the number
of speciesin classV is expected to be larger than .classIV, the
ratio increasingwith higher valuesof the index.

Tables 20 and 21 indicate that most of the TWINSPAN-groups
separated fulfil the criteria for floristic uniformity, and may
therefore represent different vegetatioh types or well defined
successionalstages. In types BP and SCr species in class V
exceedthose in dass IV, but the index of uniformity isonly 0.7
and 0.9 respectively.SRSand ADc does not fulfil any of the
two criteriasfor uniformity.

Thosetypes with the highest valuesof index of unifOrmity are
restrictedto the most stabie parts of the sandur, i.e. at high er-
evations above the water ievel, e.g. CPp, SNS,and AA. BP,
SRS,and SCr are situated in siteswhich are highly influenced
during flooding, and the vegetation here is therefore affected
by erosion or sedimentation.The PEtype is also situated close
to the water-level, but .the vegetation is regularly inundated,
and must be re-establishedeachyear.
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Tøble 19 SynøpsisOf the crifferent vegeatiou types according to. the TWINSPAN'classification.freq'tten.:as a.perceritage
first er);and-M.ean tiveffikt pver a.rtene f.d.rpkomsf i de q't e
vegetasjonstypène henii.Okt:tiLTIMNSP,AbWas,sifikaSjønen.Fr.Wen$17.:( %) bg 'ffildiere,dekriiggrag_erpt."1..
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Table 19 continue




1 2 3 4 5 6 7 8 9 10 11 12 13 14 15

Type Rc CPp SRS AS PE PB DS RS SPR SCn SNs SCr SPt ADc AA

No of quad. 4 6 30 5 15 53 2 7 20 41 7 12 5 28 8

Analyser










NARDSCAL




100.1 7.1 2.1




5.1 5.1




8.1




PLEUALBE




80.1








RACOAC1C




20.1









RICCPING





20.1 s









SCAPHYPE





60.1




100.1





8.1





SCAPIRRR





20.1









SCAP OBSC





80.1









SCAPSUBA





100.1




4.1






8.1





SCAPULIG





100.3









SCAPUNDU





100.2







17.1





SOLESP.





40.1




2.1








SOLEOBOV





60.1









SOLESPNA





80.1




50.1




2.1






SOLESUBE





60.1









SPHAAUAU





80.1









ERIOSCHE





20.1 53.1 2.1





2.1






CEPHSPP.





20.1




2.1





2.1






K1AEGLAC






2.1





5.1






POHLBULB





7.1





2.1






POHLFILU 50.1




24.1 20.1 100.3 100.5 100.1 55.2 90.2 95.4 29.1 8.1




14.2 8.1

CARELACH









20.1




PHILTOME





100.1 13.1 45.2 100.1




5.2 20.1




42.1 100.4 11.1




SCAPIRRI





80.1







25.1





NARDSTRI




6.1






15.1 5.2 100.2




4.1




CLAD SPP.







9.1 5.1




29.1





CAREECHI








5.1 71.1





LISTCORD








14.1





PLEUSCHR








71.2





SAUGLAU








5.1 100.2 8.1





BRACMILD









8.1





CAREMAGE









25.1





DREPEXAN









17.1





EQUIFLUV









8.1





LOPH SPP.





20.1







60.1




PHILTOMS









40.3





SCAPPALU









8.1





SPHACOMP









40.2




SPHALIND









40.3




SPHANEMO









20.1




SPHAPALU

continue









8.1
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Table 19 continue

1 2 3 4 5 6 7 8 9 10 11 12
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13 14 15

Type Rc CPp SRS AS PE PB DS RS SPR SCn SNs SCr SPt ADc AA

No of quad. 4 6 30 5 15 53 2 7 20 41 7 12 5 28 8

Analyser










SPHA RIPA








25.1 20.1




SPHARUSS








40.1




EQUIPALU








17.1




HARPFLOT




20.1





2.1




8.1





ERIOANGU




17.1 3.1




20.2 6.1




25.1 73.1 71.1 100.1




7.1




CEPHBICU








7.1






CERA PURP








5.1






CHILPOLY








2.1






GNAP SUPI








2.1






JUNCARTI











LEONAUTU








2.1






TRITQUIN








2.1






BLASPUSI




21.1




33.1 76.2




18.1 80.2 88.3 29.1 17.1




29.2




BRYUSPP.





13.1 4.1





12.1





4.1




CALLSTRA





60.1 13.1 11.1





15.1




75.3 80.2 21.1




SPHA SPP.






2.1




5.1 15.2 29.1 33.2 20.1 4.1




POTEEREC




12.1






5.1 10.1 86.1




11.1




SALILAPP




33.1 71.2 100.1




45.1 100.1




100.1 93.3 100.2 100.3 100.2 64.1




VACC ULIG




35.1






30.1 12.1 100.2




7.1




BETUPUBE




100.1 71.2 20.1




13.1 100.1 18.1 85.1 37.1 100.1 17.2 60.1 70.1




HUPESELA




6.1







14.1




20.1 4.1




POLYJUNI




3.1




4.1






20.1 4.1




VACC MYRT




50.1 65.1




4.1




30.1 10.1 57.1




43.1




AGRO CANI 25.1




3.1




4.1




5.1 5.1




40.1 11.1




LUZUSUDE,




27.1




11.1 100.1




40.1 24.1 71.1




40.1 29.1




PHLEALPI 25.1




62.1




27.1 55.1




27.1 85.1 68.1 57.1




80.1 71.1 17.1

SALINIGR 25.1 100.1 85.2




87.1 89.1 100.1 55.1 100.4 98.3 71.2 100.2 100.4 96.3 8.2

CAREROST








42.1




100.4 20.1 43.1




EQUIARVE




3.1




87.3 19.1




20.1 95.1 29.1 75.2




75.1 42.1

POHLDRUM





60.1




2.1 100.1




2.1




8.1




7.1




POHLWAHL






4.1





5.1




17.1




4.1




CARENIGR




21.1




67.1 8.1




40.1 93.2 100.1 33.1 40.1 54.1 8.1

JUNCFILI




6.1




13.1 13.1 50.1




25.1 51.1 100.1 33.1 80.1 39.1




DREPUNCI




3.2




9.1 100.1




20.1 24.1 86.3 83.2




43.1




GNAP NORV






2.1




10.1





4.1




POLYCOMM




24.1 40.1




19.1 100.1 9.1 50.1 44.2 86.4




75.1




CARECANE





20.1 33.1 15.1




5.1 32.1




33.1 60.1 46.1 8.1

PHILSERI






2.1





2.1





4.1




POAA NNUA





33.1 9.1




9.1




32.1




20.1 46.1 8.1

RHIZPSEU

continue








2.1




8.1




4.1
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Table 20 Number of speciesin the 5 constancyclassesin Table21 Uniformity indicesof the different vegetation
the different vegetation types.- Antall arter i hver av de 5 types.- Uniformitetsindekserfor de utskilte vegetasjonsty-
konstansklassenei de utskilte vegetasjonstypene. . pene.
n = Number of samples.- Antall ruteanalyser.






Sn = Total number of speciesin the type. - Totalt artsan-

Type




n V IV III II I tall i vegetasjonstypen.






Sl ,= Mean number of speciesin the type. - Midlere art-

Rc 1 4 2




8 5




santall i vegetasjonstypen.
CPp 2 6 12 4 9 10 11 n = Number of quadrats in the type. - Antall analyseruter
SRS 3 30 4 7 2 16 51 i vegetasjonstypen.
AS 4 5 12 11 9 10 23 S1/& Uniformity index. - Uniformitetsindeks.
PE 5 15 3 1 4 5 11 '




PB 6 53 4 1 7 5 58 Type Sn S1 n Sn/S1 S1/&
DS 7 2






RS 8 7 5




4 4 8 Rc 1 15 7.3 4 2.1 1.4
SPR 9 20 8 2 4 14 26 CPp 2 46 23.0 6 2.0 1.8
SCn 10 41 7 4 4 8 52 SRS 3 80 18.0 30 4.4 0.9
SNs 11 7 17 8 4 12 10 AS 4 65 34.8 5 1.9 2.0

• SCr 12 12 5 3 2 11 25 PE 5 24 8.7 15 2.8 1.3
SPt 13 5 7 5 5 8 18 PB 6 75 13.2 53 5.7 0.7
ADc 14 28 4 8 10 22 68 DS 7 41 33.5 2
AA 15 8 7 10 1 11 12 RS 8 21 8.7 7 2.4 1.2







SPR 9 54 17.4 20 3.1 1.3







SCn 10 75 17.1 41 4.4 1.0







SNs 11 51 28.7 7 1.8 2.1







SCr 12 46 14.0 12 3.3 0.9







SRt 13 43 20.8 5 2.1 1.5







ADc 14 112 26.2 28 4.3 0.9







AA 15 41 18.8 8 2.2 1.6
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6 Vegetation transects
In order to elucidatethe zonationof the vegetationon the
sandur,severaltransectsfrom the riverbank to the top of the
sandurhave been investigatedin differentpartsof the area.
Thesehavebeen dividedinto zonesin whichthe vegetationis
quite homogenous,and within eachzone coverdegreeshave
been estimated, either by percentage or on the Hult-
Sernender-DuRietzscale.

Transect 1 (Table 22) Thisissituatedin the southernrnostpart
of the sandur.It stretches100 m in a westerlydirectionfrom
the river.9 differentvegetationzoneshavebeendistinguished,
and in each a 0.2 x 1.0 m quadrathas beenanalysed.Cover
was estimatedas percentages.The sedimentsare of silt and
clayonly.Thistransectisalsodescribedin Odlandet al. (1989:
81-90).

The lower parts(zones 1 and 2) are influencedby frequent
floodingwith siltand claydepositionduringsummer.Thevege-
tation coverisvery sparse(10-20 %). Scatteredplantsof De-
schampsiacespitosaandJuncusalpinoarticulatusarecommon.
Zones3 and 4 havea more continousvegetationcover,with
Pohliafilum(mainlythe gemmiferousor sterileforms)asdomi-
nant.

Zones5-6 have a densevegetationcover(70-90 %), mainly
dominated by Pohlia filum. In these zones sporophyte-
producingplantsare found, and in zone 7 sporophyteplants
are predominant.In additionBlasiapusillaand Equisetumar-
vensegivea densecover.

The highestzones8 and 9 havea fairlystablevegetation.A
low Salixshrublayer is dominatedby S. glauca. In the field
layerNardusstricta,Phleumalpinum,and Trifoliumrepensare
dominants,their densityreducingthe bottom layer.The tran-
sectis influencedby grazingand tramplingfrom cows,which
limitstreesand shrubs,while favouringother speciessuchas
Leontodonautumnalisand Trifoliumrepens.

Transect2 (Table 23) Transect2 isfound in the southernpart
of the sandur,some500 m from the outlet. It stretchesfroma
riverbankinto an Alnusforest.The lowermostpartof the tran-
sect liesonly 10 cm above normalwater-level.The sediments
aresiltandclayoverthe wholetransect.

,Six1 x 0.5 m quadratswithin homogenouszoneswere ana-
lyzedalong the transect,and coverdegreeestimatedin per-
centages.

The outermostpart of the transecthas recentlybeenoverlain
bya ca. 10 cm layerof silt.In quadrat1 scatteredplantsof Eri-
ophorumscheuchzeri,Deschampsiacespitosa,D. alpina,Carex
nigra and Eriophorumangustifoliumhave survivedafter this
deposition.In quadrat2 depositedsiltcoversapproximately75
% of the quadratwhile quadrat 3 hasonly smallpatchesof
silt. The vegetationcover is dense,especiallyin the bottom
layer. Sporophyteproducingplants of Philonotistomentella
and Pohliafilum are common. Small bushesof willow and
birch are established.Quadrats4 and 5 have more willow
bushesand a highercoverof Racomitriumcanescens.In quad-
rat 5 there isa greaterfrequencyof vascularplants.The tran-
sectendswithinanAlnusincanaforeststand(quadrat6), with
approximately4 rn hightrees.The mostcommonspeciesare
Deschampsiacespitosa,Carexnigra, and Racomitriurncanes-
cens.

Transect 3 (Table 24) Transect3 is situatedin the southern
partof the sandur,some600 m from the outlet. It stretchesin
a northwesterlydirectionfrom a riverbankinto an Alnusforest
stand,some100 m from the river.Thisareawas erodedsome
7 yearsbeforethe analysis.The sedimentsare variable,with
both sandand silt.Ninequadrats(2 m x 2 m) havebeenana-
lyzedalongthe transect,with covergivenin percentages.

The lowestpart of the transectis situatedsome 18 cm above
water-level,whilethe highestpart is53 cmabove.

In quadrats1 and 2 the sedimentsare mainlycoarse,with few
vascularplants.Blasiapusillaand Pohliafilum are dominants.
Quadrat3 is situatedin an old riverchannelwith somefine
sediments.Racomitriumcanescens,Stereocaulonsp., and he-
paticsdominatethe densebottomlayer.

Quadrat4 isalsosituatedin an old riverchannel.It hasa dense
mosslayerof Racomitriumcanescenscoll. and hepatics,and
scatteredvascularplants.Quadrats5-8 lie on a smallridgeof
mainlycoarsematerial.The densebottom layeris dominated
by Pohliafilum, Blasiapusilla,Racomitriumcanescenscoll. or
hepatics.Vascularptants have only a scattereddistribution.
Quadrat9 issituatedwithin a stableAlnusincanaforeststand.
Thisisan ADcforesttypewith a sparsemosslayerof Rhytidia-
delphussquarrosusand Drepanocladusuncinatus.

Transect 4 (Table 25) This transect is found some 1.5 km
north of the outlet, in the western part of the sandur. It
Stretchesfrom the main,centralriverin a northwesterlydirec-
tion. 2 x 2 m quadratshavebeen analysed,and coverdegree
estimatedaccordingto the Hult-Sernander-DuRietzscale.
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Table 22 Transect1. - Bandprofil 1.

Quadrat no. - Anal nr. 1 2 3 4 5 6 7 8 9
Distance(dm) - Avstand 78 185 238 285 357 425 505 732 1000
Height willow (cm)- Høydevier





- 30 30

H. a. water-level (cm) 13 32 37 43 44 43 45 80 80
Høydeover vannivå







Salixnigricans 1 1 1 1 2 1 1 5




Deschampsiaalpina 1 3 1 1




1 1




Alnus incaca






1




Deschampsiacespitosa 1 1




1 1 1 1 1 1
Eriophorumangustifolium




1 20




1




Phleumalpinum 1




1




1 1




10, 5
Carexcanescens




- 1




1 1 1




Agrostis mertensii 2 1 1 i 1 2 2 1 1
Juncusalpinoarcticulatus 1 i 1 1 1 2 1




-
PhilonOtistomentella




-





- 3




-
Pohliaflium (s)





- 10 10 40 1




Pohliafilum (tot) 2 8 30 50 40 50 30 1




Blasiapusilla





2 10 6 2 1




Carexnigra 1 1




i 2 3 + 5 1
Poaflexuosa








Racomitriumcanescens








Equisetumarvense 1







Salixlapponum







5 1
Juncusfiliformis






1




1 1
Eriophorum scheuchzeri 1 1 1 1 1 1





Luzulafrigida







1
NardiasCalaris






2 1




Scapaniasp.







, 1




Drepanocladusuncinatus







1 1
Calliergon stramineum






1 1




Potentillaerecta







1 1
Salixglauca







25 20
Salixglandulifera







1




Nardusstricta





_




30 30
Agrostis capillaris







10 1
Trifolium repens







1 15
Viola palustris







10 10
Salixherbacea




-






1
Trientaliseuropaea







- 1
Ranunculusacris




-





- 1
Polygonumviviparum




-





- - 1
Carexechinata




-





- - 1
Callunavulgaris




-





- 1
Rhytidiadelphus'squarrosus




-





- - 1
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The lower part of the transect is influenced by water-level fluc-

tuations. Here vegetation is dominated by mosses (Racomitrium
canescenscoll. and Pohlia flium) with scattered vascular Plants.

Circa 30 m north of the river-bank Alnus incana becomes dom-

inant and of the SCn type. Quadrat 9 is in an eroded river

channel. Quadrats 12 and 13 have Alnus incana-Deschampsia
cespitosa-Ranunculusacris vegetation influenced by grazing.

The age of the trees is greater than 50 years.

Transects5, 6 and 7 (Tables26, 27 and 28) These transects
are situated in the central part of the sandur. Vegetation zona-
tion from the river, up a river bank to the top of the sandur is

represented here, the difference in height being approximately
20 cm. The sediments are mainly coarse, but with some fine-

graded, wet sediments in the lower part. Transects 6 and 7 run

from one river bank to another, over a sedirnent ridge. The

transects show fine scale variation due to height differences in

relation to water level. Some species are closely related to the

lower part of the transects, e.g. Philonotis tomentella, Epilobi-
um anagallidifolium, Saxifragastellaris, Oxyria digyna, Equise-
tum arvense, Carex rufina, and Marchantia alpestris, while
others are mainly restricted to the highest part e.g. Racomitri-
um canescenscoll., Stereocaulonglaerosum,Polytrichumpilif-
erum, Callunavulgaris,Vacciniummyrtillus, and Empetrumher-
maphroditum.

Transect 8 (Table 29) Transect 8 runs across a bar between
two river channels. The bar is situated at a low level, and there-

fore hygrophilous species grow over the whole transect. The

sediments are silt and sand. In the lower lying parts (quadrats

1-6 and 14-16, within the river channels), the vegetation is

dominated by Pohlia filum, and other species are sparse. The

higher parts (quadrats 7-13) are also dominated by Pohlia
filum, but with several vascular plants frequent, e.g. Salix spp.,
Deschampsiaalpina, and Carexnigra.

The general zonation pattern is discussed in chapter 9.

Table23 Transect2. - Bandprofil 2.
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Quadrat no. - Anal nr. 1 2 3 4 5 6

Distance (dm) - Avstand 6 26 67 161 340 381

Height of tree layer (m) -





Høyde tresjikt





4

Height of willows (cm) -





Høyde vier




20 30 40

H. a. water-level (cm) -





Høyde over vann-nivå 10 10 13 13 23 31

Bare silt (%) - Naken silt 100 75 5





Eriophorum scheuchzeri




10





Juncus alpinoarcticulatus




3 -





Pohlia filum (tot)




2 10 1




Equisetum arvense




2




1 1 1

Blasia pusilla




1 5 1 1




Juncus filiformis




1




1




Eriophorum angustifolium





1 1




1






Carex nigra




i




10 10 5

Salix nigricans




1 3 3 25 20

Deschampsia cespitosa




2 1




5 10

Pohlia flium (s)




5





Betula pubescens juv.





1




Agrostis mertensii




2 2 , 2




Philonotis tomentella




20 3 5




Pinguicula vulgaris




1 1 1




Salix lapponum




2 2 5




Luzula frigida




1





Hepaticae spp.




20 10 1 10

Racomitrium canescens




2 20 50 10

Stereocaulon sp.





1




Calliergon stramineum





5 2




Drepanocladus uncinatus





5 1 1

Carex canescens






Epilobium anagallidifolium






1

Luzula sudetica






Pyrola minor





1 2

Phleum alpinum





1 1

Polytrichum commune





1 1

Potentilla erecta





1 1

Salix glauca






1

Vaccinium myrtillus






1

Melampyrum pratense






1

Potentilla palustre






1

Alnus incaca






70
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Table 25 Transect4. - Bandprofil 4.

Quadrat no. - Anal nr. 1 2 3 4 5 6 7 8 9 10 11 12 13
Distansefrom river (dm) -









Avstand fra elv 13 60 110 136 190 270 310 435 450 490 540 84 1050
Height of tree layer (cm) -









Høydetresjikt - 30 30 250 s350 400 500 500 700 500 600 800 1000
Height of willow (cm) -









Høydevier 15 50 150 200 200 200 200 200 50 200 50 50 50
CoverA layer (%) -









Dekning A




5 5 5 5 10 20 30 20 30 5 20 20
Cover B layer (%) -









Dekning B 20 10 30 40 40 45 50 10 10 10 5 10 5
Cover C layer (%) -










Dekning C 5 5 10 15 20 30 30 30 10 20 20 20 20
Cover D layer (%) -










Dekning D 30 30 50 60 70 70 80 80 10 80 30 80 60

Salix lapponum 2 2 2 2 2 3 2 1 1 1 1 2 1
Salixnigricans 2 1 2 3 2 2 2 1 1 1 1 2 1
Phleumalpinum 1




1 1 1




1 1




1




1 1
Carexnigra 1 1 1 1 1 2 2 1




2




2 2
Equisetumarvense 1 1 2 2 1 1 2 1 1 1 1 2 2
Eriophorum angustifolium 1 1 1 1 2 2 1 1 1 1 2 1




Pohlia filum 1 4 4 4 5 5 5 4 1 1




1




Racomitrium canescens 1 2 3 3 1 i 1




3





Scapaniacf. curta 1 1 1








Alnus incana




1 2 2 2 4 4 5 2 3 1 3 4
Agrostis mertensii




1 1 1








Deschampsiaalpina




1









Philonotis tomentella




1









Racomitrium canescens - 1









Cephalozia sp.




1









Nardia geoscyphus




1









Ceratodon purpureus




1









Epilobiumanagallidifol.




1








Stereocaulon sp.




1








Marchantia alpestris




1








Polytrichum piliferum




1








Solenostomasphaerocarpa




1








Anthelia juratzkana




1








Kiaeriaglacialis




1








Bryum sp.




1 1 1 1







Blasiapusilla




2 2 3 4 4 4 i 2




2 1
Deschampsiacespitosa





1 1 1 1 2




1




2




Juncusfiliformis




-




1




1 1 1




1




2 1
Carex rostrata

continue





1 3 2 1 1 2 1 3




55










nina forskningsrapport 014

Table25 continue

Quadrat no. - Anal nr. 1 2 3 4 5 6 7 8 9 10 11 12 13
Distansefrom river (drn) -









Avstand fra elv 13 60 110 136 190 270 310 435 450 490 540 84 1050
Height of tree layer (cm) -









Høydetresjikt - 30 30 250 350 400 500 500 700 500 600 800 1000
Height of willow (cm)









Høydevier 15 50 150 200 200 200 200 200 50 200 50 50 50
CoverA layer (%) -









Dekning A




5 5 5 5 10 20 30 20 30 5 20 20
Cover B layer (%) -









Dekning B 20 10 30 40 40 45 50 10 10 10 5 10 5
CoverC layer (%) -









Dekning C 5 5 10 15 20 30 30 30, 10 20 20 20 20
Cover D layer (%) -










Dekning D 30 30 50 60 70 70 80 80 10 80 30 80 60

Eriophorum scheuchzeri










Pinguiculavulgaris










Pohlia cruda










Pohliawahlenbergii





1






Cephalozia bicuspidata




  ••




1







Scapaniasp.





1




1






Ditrichum pusillum





1 1




i I





Carexcanescens





1 1 1 2




1 i 2




Veronicaserpyllifolia






1






1.•




Scapaniacf. obcordata






1







Pohliacf. bulbifera






1







Pohliadrummondii






1






1




Bryum sp.






1






1




Drepanocladus uncinatus
Betula pubescens






1
1 • i

1

1




1

Poa annua






1 2




1




1
Polytrichum commune






1 2




4 - 1 1
Rhytidiadelphus squarr.







3




3 - 5 5
Betula pubescens







1 2 1




1




Salixglandulifera







1






Ranunculusacris







1




- 2 3
Pyrolaminor







1




- 1 1
Trientaliseuropaea







1





1 1
SPhagnumgirgensohnii







1




1





Sphagnum squarrosus







1




4




Calliergon stramineum







1 • 1 1 1




Calliergoncordifolium






••  







Pellianeesiana






•• •







Brachythecium mildeanum

continue






  ••
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Table25 continue









Quadrat no. - Anal nr. 1 2 3 4 5 6 7 8 9 10 11 12 13
Distansefrom river (dm) -









Avstand fra elv 13 60 110 136 190 270 310 435 450 490 540 84 1050
Height of tree layer (cm) -









Høydetresjikt - 30 30 250 350 400 500 500 700 500 600 800 1000
Height of willow (cm) -









Høydevier 15 50 150 200 200 200 200 200 50 200 50 50 50
Cover A layer (%) -









Dekning A




5 5 5 5 10 20 30 20 30 5 20 20
Cover B layer (%) -









Dekning B 20 10 30 40 40 45 50 10 10 10 5 10 5
Cover C layer (%) -









Dekning C 5 5 10 15 20 30 30 30 10 20 20 20 20
Cover D layer (%) -










Dekning D 30 30 50 60 70 70 80 80 10 80 30 80 60

Scapaniahyperborea







1





Lophozia sp.







1





Splachnum sphaericum










Potentilla palustre










Philonotis seriata










Stellaria calycantha










Angelica sylvestris









1




Vaccinium uliginosum










Vaccinium myrtillus










Dryopteris expansa










Luzula sudetica










Polygonum viviparum










Viola palustris










Athyrium filix-femina










Prunus padus










Athyrium distentifolium










Cerastium fontanum










Thelypteris phegopteris










Montia fontana










Poa pratensis










Ribesuva-crispa










Rumex acetosa










Sorbusaucuparia juv.
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Table26 Transect5. - Bandprofil 5.

Quadrat no. - Anal nr. 1 2 3 4 5 6 7 8
Distanse(dm) - Avstand 10 20 27 40 97 127 185 190
CoverB layer(%) - Dekning B 1




5 10 5 10 5 1
CoverC layer(%) - Dekning C 5 5 5 5 5 5 5 1
CoverD layer(%) - Dekning D 50 30 80 90 90 90 80 70

Epilobiumanagallidifolium 1 1 1 - -




Saxifragastellaris 1 1 1




1




Carexrufina 1




1




Cerastiumcerastioides 1 1 1




1 1




Poaannua 1




1 1




Pohliafilum 5 2 4 5 5 5 5 1
Salixnigricans 1




2 2 2 2 2 1
Agrostis rnertensii i 1 1 1 1 1 , 1




Racomitriumcanescens i




3 1 1 1 3 5
Marchantiaalpestris




1




1




Philonotistomentella




2





2




Blasiapusilla




1 2 3 3 2




Phleumalpinum




1 1 1 1 1




Deschampsiaalpina




1 1 1 1 1




Polytrichumjuniperinum




1 - 1 1 1




Polytrichumpiliferum




1




1 1 1




Hepaticaespp.




1 1 1 1 1




Eriophorumangustifolium





1





Salixglandulifera





1




1




Poaalpina





1





Juncusfiliformis





,1





Deschampsiacespitosa





1




1




Polytrichumsexangulare





1 1 1




Salixlapponum





1 1 1




Luzulaspicata




-




1 1 1 1
Lotuscorniculatus




-





1




Rumexacetosa






1




Equisetumarvense






1




Carexcanescens




-





1




Oxyriadigyna







1
Carexsp.




-






1
Stereocaulonsp.







2
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Table 27 Transect 6. - Bandprofil 6.






Quadrat no. - Anal nr. 1 2 3 4 5 6 7 8
Distansefrom river (dm) -






Avstand fra elv 5 10 39 42 65 77 81 91
CoverB layer (%) -






Dekning B 5 10 5 20 5 5 5 20
CoverC layer(%) -






Dekning C 15 15 5 5 5 5 15 1
Cover D layer(%) -






Dekning D 70 90 90 60 80 90 90 30

PoaflexuosiJ 1







Calliergon sarmentosum 1







Philonotistomentella 2







Epilobiumanagallidifolium 1 1





1




Phleumalpinum 1 1 1





1




Saxifragastellaris 1 1 1





1




Oxyriadigyna 2 2 2 1




1




Hepaticaespp. 1 1 1 1 4 3 1




Luzulaspicata 1 1 1 1 1 1 1




Cerastiumcerastioides 1 1 1 1 1 1 1




Blasiapusilla 2 2 1 1 1 2 1




Racomitriumcanescens 2 2 2 3 4 4 1




Deschampsiaalpina 1 1 1 1




1 1 1
Agrostis mertensii 1 1 1 1 1 1 1 1
Pohliafilum 5 5 5 4 1 4 4 1
Salixlapponurn , 1 1 1 1 1 1 1 1
Salixnigricans 1 1 1 1 1 1 1 2
Salixglandulifera





1




1 1 1
Poaglauca







Lotuscorniculatus







Deschampsiaflexuosa





1





Rumexacetosa





1





Saginasaginoides





1





Polytrichumjuniperinum





1 1 1




Polytrichumpiliferum





1 1 1




Vaccinium myrtillus





1 1 1




Callunavulgaris





1





Stereocaulonsp.





1 1




Polytrichumsexangulare






1




Deschampsiacespitosa






1




Empetrum hermaphroditum






1




Calamagrostispurpurea






1




Equisetumarvense







1
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Table28 Transect7. ,..Bandprofil7.





Quadrat no. - Anal nr. 1 2 3 4 5 6
Distansefrom river (drn)-





Avstandfra elv 13 17 21 51 58 75
Height of willow (cm) -





Høydevier 20 15 15 80 40 30
CoverB layer(%) -





DekningB 5 20 ' 10 1 10 20
CoverC layer(%) -





DekningC 5 5 5 5 5 5
CoverD layer(%) -





DekningD 90 90 90 70 90 80

Pohilafilum 5 5 5 1 4 4
Racomitriurncanescens 1 1 2 4 3 1
Blasiapusilla 2 3 2 1 1 1
Hepaticaespp. 3 2 1 3 4 1
Salixnigricans 1 2 2 1 2 2
Agrostismertensii 1 1 1 1 1 1
Salixlapponum 1 1 1




1 1
Phleumalpinum 1 1




1 1
Cerastiumcerastoides 1 1




1 1
Epilobiumanagallidifolium 1 1





Deschampsiaalpina 1





1
Luzulaspicata 1





1
Marchantiaalpestris 1






Bryumsp. 1






Philonotistomentella




1 1




2




Aulacomnium palustre




1





Salixglandulifera




1 1





Stereocaulonglaerosum




1 1 5 1




Oxyriadigyna




1 1




1 1
Poaalpina




1





Betulapubescensjuv.




1





Solorinacrosea






Deschampsiacespitosa






Poaflexuosa






Festucavivipara





1




Saxifragastellaris






1
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Table 29 Transect8. - Bandprofil 8.

Quadrat no. - Anal nr.




2 3 4 5




7 8 9 10 11 12 13 14 15 16
Distansefrom river (dm) -










Avstand fra elv 11 30 57 95 106 117 121 179 215 220 238 259 347 366 377 390
Height of willow (cm) -










Høydevier 5 5 5 5 5




30 5 20 20 20 30 10 5 2
Cover C layer (%) -










Dekning C 1 1 1




1




30 5 1 15 10 5 10 5 1 1
Cover D layer (%) -










Dekning D 60 50 70 20 80 90 60 60 90 80 90 90 90 90 80 50

Pohlia filurn (tot.) 5 4 5 3 5 5 4 5 5 5 5 5 5 5 5 5
Racomitruim canescenscoll. 1 1 1




1 2 1 1 2 1 3 1 1




1 1

Agrostis mertensii 1 1 1 i 1




2 1 1 1 2 3




1 1 1
Salixnigricans 1 1 1





2 1 i 2 2 1 2 1




1

Poaalpina 1











Luzula spicata 1 -






1 -





-




Stereocaulon sp. 1











Saxifragastellaris 1







••






Stereocauloncf. grande 1









•••




Betula pubescensjuv.




1




-








1




Stereocauloncf. glaerosum




3 1 1 i




2 1







Blasiapusilla ,




1 2




1





3 4 2





Cerastium cerastoides




1 -









Salixglandulifera




1 1 1





1





1 • • 




Phleumalpinum




1





1





2





Luzula sudetica









1 1





Carexrufina





- 1






1





Philonotis tomentella





1









Deschampsiacespitosa





- 1




1 1 i i 1 1





Deschampsiaalpina







1 1 1




1 1





Equisetumarvense






1 1 1- 1 i




1 1





Salixglandulifera






3 1




1




1





Salix lapponum






2 1




1 i 1 1





Eriophorum angustifolium






-




1 1 1






Juncusfiliformis







1 i 1






Carexnigra





_ _ - 1




1 1






Carex canescens





-




- 1




1






Rumex acetosa






_ _ 1







Oxyria digyna






- - 1





1





Ranunculusacris





_ .. ..





1






Leontodon autumnalis





.. _ _ -




1






Salixherbacea






- -




1






Epilobiumanagallidifolium





- -




-







Polytrichurn spp.







-





1





Lotus corniculatus






_ _
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7 The vegetation in rela-
tion to environmental
variables

The program CANOCO(ter Braak1986)was usedto undertake
detrended correspondence analysisand canonical correspon-
denceanalysison the data to detect major vegetation patterns
on the sandur. Running the CCA program, the following 7
simpleenvironmentalfactorswere estimatedfor eachquadrat:

height : height of the highestvegetation layerin the quadrats
tA+B : coverof tree and shrub layer(in percentages)
tC : coverof field layer
tD : coverof bottom layer
silt, sand,coarse: the particlesizein the uppersedimentshave
beenestimatedon a presence-absencescaleof mainlysilt (parti-
cles< 125 mainlysand(particles125}tm-12 mm),and

mainlycoarsematerial (particles> 16 mm).

Theeigenvaluesof the different axesofthe DCAand CCAordi-
nationsareshown below:




CCA DCA

. Axis 1 0.537 0.625
Axis 2 0.233 0.531
4xis 3 0.206 0.316
Axis 4 0.116 0.270

Both the DCA and the CCA ordinations indicate that there are
two main gradients in the data. Not surprisingly,the eigenvalues
are higher in the DCA ordination than in the CCA ordination.
The differencesare, however, quite smalleventhough the envi-
ronmentalvariablesused in the CCAordination are simple,and
certainlydoesnot includethe most important factors influencing
the sandurvegetation i.-e.relation to water-level.

Thefirst 4 axesof the species-environmentbiplot accountfor the
following percentagesof variation: axis 1 - 58.8 %, axis2 - 40.9
%, axis3 -25.0 %, axis4 16.0 %.

Axis 1 ishighlycorrelatedwith height (r = 0.88), tC (r = 0.81)and
silt (r = 0.67), while axis 2 is best correlated with coarse (r =
0.65).

In Figure 12 the positionsof the quadrats in relation to the two
first axesin the CCA ordination are shown. The environmental
factors are indicated by biplot arrows.

Quadrats belonging to the different TWINSPANgroups are in-
dicated. In general, there is a good conformity between the
TWINSPANgrouping and the position of the quadrats in rela-
tion to the two first axesin the CCA ordination. AA, CPpand
ASare positioned furthest distancesfrom the origin, and in dif-
ferent pårtsof the diagram.

Below,a more detailed discussionof the relation between veg-
etation and the most important environmental factors on the
sandur isgiven.

7.1 Sedinients and vegetation

The sedimentson the sandur have been eroded by the Steghol
and Lodal glaciers, and deposited as outwash by the rivers
coming from these glaciers.The size of the sediment particles
isveryvariable, with extremelycoarsematerial mainly found in
the northern, proximal parts. Here the boulders are usually
greater than 20 cm diameter. In the southern, distal part,
mainly fine-graded sediments(silt and clay) predominate with
more than 90 % of the particles on the surface being below
125 um. However, coarsesedimentson freshly deposited sur-
faces can also be found in the distal areas due to continous
sedimentationand erosion.

If the sedimentsare not too coarse,exposed areaswill rapidly
be overgrown by mosses.Moss tufts or compact mosscarpets
act as sedimentary traps, and during flooding fine sediments
may be deposited.Different sediment composition is therefore
often found with increasingdepth.

On sites situated at heights where they are not inundated by
normal floods, organic matter will in time develop a humus
layer.This isa slow process,and no humus layer thicker than 2
cm has been found ön the sandur surface today. Within sedi-
ment profiles organic layers are often 'found at different
depths. These indicate periods with stable conditions When a
humus layer has been developed. During extreme floods, thick
layersof silt are deposited on the vegetation which must then
be re-established.

Table 29 shows the particle size composition in 4 sediment
profiles. Theseare all siteswith, fine-graded sedimentson the
surface. In the Alnus incana forest types there is a gradual de-
creasedownwards of particleswith diameter > 125 jim, which
account for more than 90 % at the surface. However,even at
30 cm below the surface, the majority of the grains are > 125
um.
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Table 30 Variation in soil chemistry within sediment profiles. - Variasjon i jordkjemiske forhold i sedimentprofiler i
ulike vegetasjonstyper.
Niv = Depth of sample. - Dybde av prøven i cm.
Colour = Colour according to Muncell colour card. - Farge i henhold til munsells fargekart.
Den = Density (g/cm3). - Tetthet av prøven (g/cm3).
ign = Loss-on-ognition (%). - Glødetap (%).
Cond = Conductivity (uS).- Ledningsevne(uS).
Na, K, Ca, Mg, H = Cations (mg/100 g dry soil). - Mengde av kationer i mg1100g tørr jord.
CEC= Cation exchange capasity (me/100 g dry soil). - Utbyttingskapasitet (me/100 g tørr jord).
Base= Basesaturation (%). - Basemetningsgrad(%).
Grain < 125 gm = Amoumt of particles < 125 pm (%). - Mengden av sedimentpartikler < 125 gm.

Type Niv. Colour Den Ign pH Con'd





Mg H CEC
Grain

Base< 125

AA 0-10 5Y4/2 olive grey 1.12 2.7 5.3 5.0 0.7 8.6 31.4 3.6 2.7 4.8 44




10-20 10YR3/3 dark brown 1.03 3.7 4.9 6.9 0.8 6.5 23.4 2.8 5.2 6.8 24 86




20-30 5Y5/3 olive 1.43 0.5 5.1 1.1 0.3 2.5 4.2 0.3 0.8 1.1 29 66

AA 1-10 10YR4/3 brown 1.04 3.0 4.7 31.0 0.3 5.1 22.4 4.4 3.0 4.6 35 95




10-20 2.5Y4/2 olive grey 1.34 1.5 4.6 3.4 0.8 4.5 11.7 1.4 3.4 5.0 32 85




20-40 2.5Y4/4 olive brown 1.37 1.4 4.7 4.5 0.7 4.0 6.5 0.3 2.1 2.6 18 78

AA 0-1




- 10.0 4.7 378.0 2.2 27.4 185.9 36.2 0.0 13.1 100




1-5 10YR3/3 dark brown 0.97 5.3 4.7 7.5 1.0 16.7 5.1 10.9 5.0 8.9 44




5-10 10YR4/3 brown 1.04 3.6 4.5 6.7 0.7 4.7 15.3 3.0 4.0 5.1 23 99




10-20 2.5Y5/2 grey brown 1.38 1.7 4.9 4.3 0.5 3.4 7.2 0.6 2.5 3.0 17 89




20-40 5Y5/3 olive 1.39 1.0 5.0 0.5 0.4 3.4 5.5 0.2 1.6 2.0 20 84

ADc 0-2 7.5YR dark brown - 11.0 5.1 32.4 1.0 16.5 59.8 9.1 7.8 12.0 35




2-7 2.5Y4/2 grey brown - 0.7 5.1 5.9 0.6 6.1 6.0 0.5 1.6 2.1 25




SNs 0-0.2 2.5Y4/2 d.grey brown - 5.8 5.2 16.9 1.2 24.5 39.9 8.3 3.5 6.9 49




0.2-3 2.5Y4/2 d.grey brown - 2.6 5.1 11.4 1.2 10.8 24.0 3.5 2.6 4.4 41 99




3-7 10YR3/2 vd.grey b. - 13.0 5.2 16.9 3.1 23.3 50.2 10.3 8.6 12.7 32




7-15 5Y6/2 pale olive 1.40 1.4 5.4 14.7 1.0 6.0 16.0 2.6 2.2 3.4 35 96




15-18 10YR5/6 yellow brown 0.6 5.4 4.1 0.5 3.4 5.1 0.3 0.8 1.2 33 74




18-30 5Y5/2 olive 1.45 0.1 5.7 11.3 0.3 1.5 2.8 0.2 0.3 0.5 41 9

SCr 0-2 2.5Y4/2 d. grey b. - 2.6 5.2 9.9 1.4 27.7 21.6 3•3 2.7 4.8 44




3-17 5Y4/2 olive grey - 0.4 5.6 5.2 0.5 4.2 4.9 0.4 0.7 1.1 37




17-19 2.5Y d. grey brown - 5.9 5.1 9.4 1.2 8.5 12.7 1.5 4.1 5.1 20




70-73 5YR2.5/2 d.red brown - 25.0 5.2 0.1 1.6 7.5 30.0 2.5 15.3 17.3 11




73-97 7.5YR4/2 d. brown - 14.0 5.1 0.8 1.3 4.0 12.0 1.1 8.8 9.6 9




continue
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Table 30 continue

Type Niv. Colour

SCn 0.5-5 2.5Y4/2 d. grey b.
3-5 5Y4/2 olive grey
6-7 2.5Y4/2d.grey brown
7-18 5Y5/3 olive
18-24 5Y4/2 olive grey
24-25 10YR3/2 v.d. grey b.
40-42 10YR3/2 v.d.grey b.
54-56 7.5YR3/2 d. brown

SCn 0-2 10YRv.d.grey brown
7-9 10YR3/3 dark brown
10-17 5Y5/2 olive grey

PB 0-5 5Y5/2 olive grey
5-15 5Y5/2 olive grey

Depth cm Sediment profile

I

16.0
5.3

3.6
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0 • 0

o • '
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0 . 0 ' , • . o •

.<9 . o . . •
- o .o c; 0 . .0.

c'•° o . o, •-% o•0o • • • 0
40 ° 0 0 c2.72-°<„

oo 0. a. .o

	

o o

0, •.0 0 0
d

0 0 • 0




Den Ign pH Cond




Na K Ca Mg H CEC
Gra[n

Base< 125




2.7 6.5 410.0




1.3 152.2 32.2 6.5 0.0 6.1 100




1.1 7.2 400.0




0.7 111.5 23.6 1.9 0.9 5.1 82




1.6 6.2 120.0




0.8 38.0 20.7 1.4 0.9 3.1 71




0.3 5.7 15.3




0.3 31 8.2 0.4 0.5 1.0 52




0.5 5.5 9.0




0.6 3.9 9.9 0.6 1.1 1.8 38




4.5 5.0 19.7




1.2 12.9 23.8 2.1 3.7 5.4 32




7.2 5.2 10.9




1.2 8.4 30.4 2.4 6.3 8.3 24




8.0 4.4 52.1




1.0 6.1 33.8 2.8 6.4 8.5 25




- 7.0 5.0 36.7




1.9 28.2 99.9 7.7 4.6 11.0 58




- 5.4 4.9 33.9




1.7 14.4 36.7 5.9 4.2 7.0 40




1.53 0.6 5.4 12.7




0.5 2.7 6.4 0.5 0.7 1.2 39 54




- 0.7 5.3 5.7




0.3 4.0 11.4 0.8 1.2 2.0 38 73




- 0.8 5.8 17.5




0.6 4.9 4.5 0.6 0.5 0.9 46









Munsell




Soilchemistry





Particle size %




soilcolour

pH uS Na K Ca Mg H CEC B >19 16 8 4 2 1 500 250 125<125




4.7 378.0 22 27.4 185.9 36.2 - 13.1 100






4.7 7.5 1.0 16.7 5.1 10.9 5.0 8.9 44






10YR3/3

4.5 6.7 0.7 4.7 153 3.0 4.0 5.1 23




0.1 0.1 1 i 99 10YR4/3

4.9 4.3 0.5 3.4 7.2 0.6 2.5 3.0 17




0.1 i 3 7 89 2.5Y 5/2

5.0 0.5 0.4 3.4 5.5 0.2 1.6 2.0 20




1 1 16 84 5 Y 5/3

10
• 0 •

° 0 • C2. 1.7

30 1.0

45

Figure 13 Sedimentprofile from an Alnus incana-Deschampsiacespitosa(ADc)vegetation type in the southern part of the sandur.
Soll chemistry and sediment partide composition in the different layers are indicated. - Sedimentprofil i en Alnus incana-
Deschampsia(ADc)bestand i de sørlige deleneav sanduren.Jordkjemiskedata og partikkelsammensetningeni ulike nivåer er angitt.
Dark stripes (mørkebånd) - organic layer (organiskelag) Opensircles(åpnesirkler) - gley spots (gley flekker) Bold sircles(mørkesirk-
ler) - tree roots (trerøtter).
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Figure 14 is a profile from the middle-eastern part of the
sandur.The area has a Salix-Nardusstricta vegetation (quadrat
48, type SCn)which is situated some 40 cm above the normal
water level. Fine particles characterisethe top sediments,but
below 18 cm depth there isa 30 cm layerof mainlysand(parti-
cles > 0.5 mm). Gley spots and reddish iron depositions indi-
cate fluctuations in ground-water level. Within the upper part
there are severalthin organic layers.On the top there isa 1 cm
thick layerof decayed mossabove a 2 mm thick humus layer.
Between 3 and 7 cm below the surface there are two humus
layersseparated by a humus-rich silt layer, indicating a long
periodwith fairly stablevegetation conditions.

Figure 15 is a profile from the same area as Figure 14, but
close to the western edge of the sandur. Here 97 cm of sedi-
ments have been deposited upon solid rock. The vegetation is
dominated by Carex rostrata, Calliergon stramineum, Drepa-
nocladusuncinatusand Pohlia filum (quadrat 83, type SCr).At
the basethe silt has a high organic matter content. At 70 cm
depth a 3 cm thick organic layer indicates a long period with
stable vegetation conditions. The silt/organic layer below is
probably formed from old roots of the vegetation growing on
this old surface..Above the organic layer then are alternating
layersof pure silt and organic matter, indicative of periodswith
shorteror longer stablevegetation conditions.

Depth cm Sediment profile

I

Soil chemistry

pH uS Na K Ca Mg H CEC B >19 16

Particle size %

8 4 2 1 500 250 125<125

Munsell
soilcolour

0





5.8 5.2 16.9 1.2 24.5 39.9 8.3 3.5 6.9 49







2.5Y 4/2
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2.6 5.1 11.4 1.2 10.8 24.0 3.5 2.6 4.4 41
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20 o -0.
o • •

o
o

o

o
. 0••











25





° 0.1 5.7 11.3 0.3 1.5 2.8 0.2 0.3 0.5 41 3 13 28 26 11 10




5 Y 5/2
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ao
Figure 14 Sedimentprofile from an Salix-Nardusstricta (SNs)vegetation type in the south-westernpart of the sandur. Soil chemis-
try and sediment particle composition in the different layersare indicated. Legendsas in Figure 13. - Sedimentprofil i en Salix-Nardus
stricta (SNs)bestand i de sørvestligedelene av sanduren.Jordkjemiskedata og partikkelsammensetningeni ulike nivåer er angitt.
Forklaringsom i figur 13.

Figures13-15 give an impressionof the very dynamic nature
of the vegetation on the sandur. There have been periods
when vegetation developed without disturbance for relatively
long periods. One may assumethat a 3 cm thick organic layer
indicate several hundred years with stable vegetation condi-
tions. Retent surface vegetation is at least 100 yearsold, and
only a maximum 2.0 cm humus layer has been recorded.More
detailed palynological investigations,macrofossilanalyses,and
radiocarbondatings of the organic layersmay givevaluable in

formation on the history of the sandur and the activity of the
Jostedalenglacier.

Particle size analysis has been undertaken from 46 of the
quadrats (Table 31). Percentagesin 10 groups have been cal-
culated. Table 31 indicates that the vegetation types may be
separated into two main groups according to the sediment
composition of the upper layer.
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AA, ADc, SCr, SNs, SCn, and PE are mainly found on fine-

graded sediments. SPR, PB, SRS and RS are found on sedi-

ments with a mixture of fine-graded and coarse materiaL Rc,

AS, DS and PSalso belong to this group, but there are no data

available from these types.

The sediments on which CPp has developed probably contain

very small amounts of particles less than 1 mm.

These data indicate that sediment particle composition is an

essential factor determining the vegetation on the sandur.

The chemicaLcomposition of the upper 10 cm of sedirnent has

been investigated from 43 quadrats. The results are presented

in Table 32. Mean values ± SD have been calculated for the

different vegetation types.

With few exceptions, the data indicate relatively small differ

ences in the chemical composition of the sediments between

the different vegetation types. The variation is often bigger

within the quadrats belonging to one type, than between the

types.

The general trend is for types growing on fine-graded sediments

to have higher values for loss-on-ignition, cation exchange ca-

pacity, hydrogen ion concentration and magnesium concentra-

tion.

Not surprisingly, loss-on-ignition is highly correlated w[th hydro-

gen ion concentration. The high values of H in relation to cation

concentration give a high correlation between H and cation ex-

change capacity, and a negative correlation with base saturation

and pH. The lowest values of pH are found in the most, stable

vegetation types, i.e. AA and SNs. This indicates that the devel-

opment of an organic humus layer to some extent influences

the chemical composition of the sediments, but in general the

sediment chemistry does not seem to be important for plant dis-

tribution and vegetation development on this sandur.

Depth cm Sedimentprofile Soilchemistry Munsellsoilcolour

I pH uS Na K Ca Mg H CEC B




2.6 5.2 9•9 1.4 27.7 21.6 3.3 2.7 4.8 44 2.5Y 4/2

0.4 5.6 5.2 0.5 4.2 4.9 0,4 0.7 1.1 37- 5Y 4/2




9 4





4



	

• .

o 0g%

o ° 0 °
- 0

3

10 •
15 °
17
19

Figure 15 Sediment profile from
a Salix-Carex rostrata (SCr)vegeta-
tion type in the south-western
part of the sandur. Soil chemistry
and sedimentparticle composition
in the different layersare indicat-
ed. Legendsas in Figure 13.- Sed-
imentprofil i en Salix-Carex rostra-

ta (SCr)bestand i de sørvestlige
delene av sanduren. Jordkjemiske
data og partikkelsammensetning-
en i ulike nivåer er angitt. Forklar-
ing som i figur 13.
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.

Table 31 Analysis of partide size composition in sediments from different quadrats on
the sandur. Amount in each size classare given in percentage. - Kornfordelingsanalyser
av overflatesedimenter i ulike vegetasjonstyper. Mengden av hver størrelseskategori er
angitt i prosent.

Quadrat
> 19
mm

16
rrrn

8
rrrn

4
mm

2
rrrn

1
mm

500
grn

250
grn

125 < 125
p.m

Type

17 0 0 0 0 0 0 1 3 10 86




2 0 0 0 0 0 0 0




1.1 99




3 0 0 0 0 0 0 0 1 1 99




0 0 0 0 0 0 0.3 2.0 4.0 94.7 Mean







0.6 1.4 5.1 7.5 + SD

8 0 0 0 0 0 0 0 1 4 95




228 0 0 0 0 1 0 0 0 1 98




15 0 0 0 0 0 0 1 1 1 99 ADc
186 0 0 0 0 0 0 1 1 9 91




185 0 0 0 0 0 0 0 1 1 99




0 0




0.3 0 0.5 0.8 3.2 96.4 Mean






0.5




0.5 0.4 3.5 3.4 + SD

184





0 0 0 1 1 12 87 SCr

48





0 0




0 1 99 SNs

229 0 0 0




0 0 0 1 1 98




227 0 0 0




0 0 0 0 1 99




226 0 0 0




0 0 0 1 5 94




225 0 0 0




0 0 0 1 7 92 SCn
179 0 0 0




0 0 1 3 10 86




174 0 0 0




0 1 1 1 1 99




30 0 0 0




0 1 1. 1 7 89




0 0 0 0 0 03 0.4 1.1 4.6 93.9 Mean






0.5 0.5 0.9 3.6 5.1 + SD

69 0 0 0 0 0 0 0 1 17. 81




68 0 0 0 0 0 0 .1 2 27 70




66 0 0 0 - 0 1 •1 ' 1 1 1 97 SPR
64 0 0 0 0 1 1 1 1 1 99




59 23 9 20 15 . 11 5 2 5. 8 2




4.6 1.8 4.0 3.0 2.6 1.4 1.0 2.0 10.8 69.8 Mean




10.3 4.0 8.9 6.7 4.7 2.1 0.7 1.7 11.2 39.7 + SD

continue
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Table31 continue

Quadrat
> 19
mm

16
rrrn

8
rnm

4
mm

2
mm

i
rrrn

500
pm

250
grn

125

grn

< 125
gm

Type

230 0 0 0 0 0 0 1 2 25 73




146 0 0 0 1 1 1 1 6 23 69




256 0 4 1 2 2 2 1 3 12 73




232 0 0 0 0 0 1 3 16 22 58




231 22 9 12 8 5 3 2 6 12 21




128 0 0 0 1 5 8 12 26 28 20




127 12 5 24 15 11 6 3 5 8 11




122 13 9 - 20 14 8 6 5 4 7 14




94 26 9 21 9 6 4 4 5 5 11 PB
93 29 5 19 12 7 3 1 2 6 16




92 30 3 8 5 3 2 2 2 14 31




91 0 8 16 8 4 3 3 4 24 30




90 11 0 7 8 4 3 3 4 5 55




89 0 0 0 0 0 1 2 6 21 71




87 0 0 0 0 0 1 1 1 2 97




86 0 0 0 1 0 1 1 1 16 80




85 0 0 0 0 0 1 3 11 28 57




8.4 3.1 7.5 4.9 3.3 2.7 2.8 6.1 15.2 46.3 Mean




11.5 3.7 9.1 5.3 3.4 2.2 •2.7 6.4 8.8 28.4 + SD

224 0 0 0 0 0 0 1 1 12 87




223 0 0 0 0 0 0 0 0 1 99 PE
88 0 2 10 5 5 4 6 9 16 43




0 0.7 3.3 1.7 1.7 1.3 2.3 3.3 9.7 76.3 Mean




1.2 5.8 2.9 2.9 2.3 3.2 4.9 7.8 29.5 + SD

60

57




6

0

1

0

1

0

1

1




22 31
23

34•

6 68 SRS




3 0.5 0.5 1.0 1.0 2.5 14.0 27.0 51.0 Mean




4.2 0.7 0.7




2.1 11.3 5.7 24.0 + SD

109 44 3 14 7




3




4 5 11




110 64 2 2 1




1




5 10 14 RS




54.0 2.5 8.0 4.0 3.0 2.0 3.0 4.5 7.5 12.5 Mean




14.1 0.7 8.5 4.2 2.8 1.4 1.4 0.7 3.5 2.1 + SD
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Table 32 Chemical analysis of sediments from different quadrats on the sandur.
Legendsas in Table 30. - Kjemiske analyser fra overflatesedimenter fra de forskjellige
vegetasjonstypene.Forkortelser som i tabell 30.

Quadrat Ign pH Cond Na K Ca Mg H CEC Base Type

17 2.7 5.3 5.0 0.7 8.6 31.4 3.6 2.7 4.8 44.0




2 5.3 4.7 7.5 1.0 16.7 5.1 10.9 5.0 8.9 44.0




3 3.6 4.5 6.7 0.7 4.7 15.3 3.0 4.0 5.1 23.0




3.9 4.8 6.4 0.8 10.0 17.3 5.8 3.9 6.3 37.0 mean




1.3 0.4 1.3 0.2 6.1 13.3 4.4 1.2 2.3 12.1 + SD

8 8.5 5.0 34.7 1.3 13.0 49.5 8.6 7.4 11.0 33.0




16 11.0 5.1 32.4 1.0 16.5 59.8 9.1 7.8 12.0 35.0




228 3.6 5.4 8.5 0.7 10.7 29.7 3.8 3.1 5.2 40.0




221 8.3 5.1 57.4 1.1 17.7 39.8 7.4 7.4 10.5 30.0 ADc
15 3.0 4.7 31.0 0.3 5.1 22.4 4.4 3.0 4.6 35.0




186 2.7 5.6 9.2 1.4 5.4 36.0 4.5 3.2 5.6 43.0




185 4.3 5.1 7.4 1.4 6.4 32.7 4.6 3.0 5.2 43.0




5.9 5.1 25.8 1.0 10.7 38.6 6.1 5.0 7.7 37.0 mean




3.3 0.3 18.5 0.4 5.3 12.6 2.2 2.4 3.3 5.1 + SD

83 2.6 5.2 9.9 1.4 27.7 21.6 3.3 2.7 4.8 44.0 SCr
184 0.5 5.2 10.9 0.7 6.1 16.1 1.1 0.9 2.0 54.0




1.6 5.2 10.4 1.1 16.1 18.9 2.2 1.8 3.4 49.0 mean




1.5 0.0 0.7 0.5 15.3 3.9 1.6 1.3 2.0 7.1 + SD

48 2.6 5.1 11.4 1.2 10.8 24.0 3.5 2.6 4.4 41.0 SNs

26 7.0 5.0 36.7 1.9 28.2 99.9 7.7 4.6 11.0 58.0




227 1.5 5.3 6.9 0.7 10.2 19.2 1.8 2.8 4.0 29.0




226 1.3 5.1 8.4 0.5 8.9 19.5 1.4 1.6 2.9 46.0




225 0.7 4.9 45.9 0.6 5.6 17.3 0.8 1.0 2.1 52.0




179 0.5 5.4 4.9 0.4 3.2 10.1 0.4 0.5 1.1 56.0 SCn
174 3.8 5.6 32.4 0.7 7.8 28.3 3.9 2.9 4.9 40.0




44 2.5 4.8 3.5 0.4 5.2 7.2 1.6 2.2 2.8 23.0




42 11.0 5.4 65.0 1.7 17.0 93.4 2.5 6.2 11.6 46.0




41 1.5 5.2 13.9 0.5 5.0 17.3 1.2 1.6 2.7 41.0




30 1.0 5.3 11.4 0.7 9.2 16.5 1.1 1.2 2.4 50.0




3.1 5.2 22.9 0.8 10.0 32.8 2.2 2.5 4.6 44.1 mean




3.4 0.3 21.0 0.5 7.5 34.1 2.2 1.8 3.7 11.3 + SD

continue
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Table 32 continue

Quadrat Ign pH Cond Na K Ca Mg H CEC Base Type

71 1.3 5.1 21.4 0.9 10.6 30.6 2.1 1.7 3.7 54.0




69 0.2 6.3 15.0 0.4 3.9 6.2 0.4 0.4 0.9 53.0




68 0.6 5.5 10.0 0.6 9.4 29.7 1.9 2.0 3.9 49.0 SPR
66 1.4 5.2 29.9 0.9 9.8 29.7 2.1 2.0 3.9 49.0




64 2.5 5.1 13.4 0.7 9.4 65.3 3.1 2.3 6.1 62.0




59 0.5 5.2 3.9 0.4 1.9 4.5 0.5 0.4 0.7 45.0




1.1 5.4 15.6 0.7 7.5 27.7 1.7 1.5 3.2 52.0 mean




0.8 0.5 9.1 0.2 3.6 22.0 1.0 0.8 2.1 5.9 + SD

256 0.8 5.8 6.0 0.8 6.8 27.0 1.4 0.8 2.5 68.0




230 0.7 5.3 5.7 0.3 4.0 11.4 0.8 1.2 2.0 38.0




232 1.2 5.4 17.7 0.5 4.1 11.9 0.7 0.9 1.7 46.0




231 0.7 5.4 9.7 0.5 4.5 9.4 0.6 0.9 1.6 42.0 PB
258 0.3 5.2 13.9 0.4 3.8 11.2 0.7 0.9 1.6 45.0




128 0.4 5.5 9.0 0.4 2.6 7.3 0.3 0.6 1.1 44.0




127 0.7 5.5 8.6 1.2 8.1 14.4 0.8 1.0 2.0 51.0




122 0.4 5.2 16.9 0.5 3.2 7.2 0.5 0.4 0.9 56.0




0.7 5.4 10.9 0.6 4.6 12.5 0.7 0.8 1.7 48.8 mean




0.3 0.2 4.7 0.3 1.9 6.3 0.3 0.2 0.5 9.5 + SD

224 0.6 6.1 13.0 0.6 5.2 61.2 0.9 0.5 3.8 87.0




223 0.8 5.3 5.4 0.7 5.0 18.6 1.1 1.2 2.4 50.0 PE
222 0.6 5.7 4.7 0.9 9.0 22.1 2.8 3.6 5.2 31.0




0.7 5.7 7.7 0.7 6.4 34.0 1.6 1.8 3.8 56.0 mean




0.1 0.4 4.6 0.2 2.3 23.6 1.0 1.6 1.4 28.5 + SD

60 0.6 5.3 9.4 0.4 4.8 8.2 1.0 0.9 1.5 41.0 SRS
57 1.2 5.1 5.2 0.5 6.0 8.0 0.8 1.7 2.3 27.0




0.9 5.2 7.3 0.5 5.4 8.1 0.9 1.3 1.9 34.0 mean




0.4 0.1 3.0 0.1 0.8 0.1 0.1 0.6 0.6 9.9 + SD
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7.2 Water level and vegetation

Obviously, the vegetation and its relationship to water level fluc-

tuations is a very important ecological factor on the sandur. This

effects both temperature conditions with the vegetation, ero-

sion and sedimentation. In most parts of the sandur one can ob-

serve distinct zonations in the vegetation (see chapter 6), prob-

ably due to water level fluctuations. Some modification is,

however, caused by the sediment type.

In order to elucidate the broad-scale relationships between

water level and the distribution of the different vegetation types,

the height differences have been measured using a levelling in-

strument. There are several difficulties and sources of error asso-

ciated with such measurements. The main problem is the very

variable water level with no permanent spot available to which

heights may be referred. In order to get comparative values, all

values measured have been converted to a specific water level.

Therefore, before the measurements were carried out, the

water- level at the actual site and time were recorded. After-

wards all values were converted to this zero level. The zero value

is equal to a water-level of 270 on the Kroken water gauge. This

value is close to the mean water level for June, July and August

during the years 1984-87 (277.8 ± 17.0).

The sandur has been divided into 9 areas (Figure 16), in which
the water fluctuations are fairly constant. Results of the meas-

urements are given in Table 33.

The vegetation heights are referred to a mean water level. In the

Table the difference between highest recorded water level and

mean water level during 1985 is also given. This difference is

very high in the southernmost parts, but more constant further

than 500 m from the outlet where it is lessthan 20 cm.

The measurements have been concentrated on the shift be-

tween Pohlia filum with and without sporophytes which is the'

most distinct and widespread boundary on the sandur. The dif-

ference is very high in the southern part of the sandur, but fur-
ther than 500 m from the outlet the values are fairly constant.

The lower limit of Pohliafilum communities is situated more than

17 cm below this limit in the southern part, but in the northern

part the difference is 6-9 cm. This indicates that it is-not the

mean water-level that determines the vegetation zonation, but

merely some factors connected to the water-level fluctuations.

Figure 17 shows the vertical distribution of some vegetation

types in relation to mean water-level, and distance from the

outlet.

Based on these investigations, the different vegetation types

may be arranged according to their height in relation to the

water-level. The following order from water-level to the sandur

top is found: on fine-graded sediments: PB(g) - PB(s)- PE- SCr

- SCn ADc - AA - SNs; on coarse sediments: PB/SPt - SR - SRS

- CPp.

Figure 16 Situation of the 9 areas where relations between
vegetation type and water-level fluctuation have been investi-
gated. - Delområderhvor det er foretatt målinger av vegetas-
jonsgrenseneshøydeover vann-nivå.

6

2
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7.3 Age of the investigated vege-
tation types

In order to derive some information on the age of the different
investigated stands, growth rings of Alnus incana, Betula pu-
bescensand Salixspp. were counted. This method cannot give
accurate information about the length of vegetational devel-
oped as the actual plant may havestarted to grow a long time
after the bottom and field layerswere developed.However, in
most casesseedlingsof Alnus incana and Salixspp. are among
the first plants to,become establishedon a newly exposedsite.
The bottom and field layers may also have become covered
with sand leading to a layer being established,whilst the tree
and shrub layerssurvived.The growth rings may not therefore
correspondto the actual age of the vegetation type.

In 1982 most of the Alnus incana trees in the southern part of
the sandurwere more than 50 yearsold. The oldest being over
80 years, but these were stouted and moribund. Towards
north the age decreased,and in the northernmost forests the
treeswere younger than 10 years.The tallest Salixshrubswere
20-30 yearsold.

8 Standing crop and
organic production

Table 24 presentsthe resultsof measurementsof organic ma-
terial within different vegetation types and different layers.The
values indicate great variation in standing crop both within
standsof the sametype and between the different types.

In some of the types, e.g. SPRand SRS,the standing crop of
the bottom layer is very high. In Racomitrium canescens-
dominated vegetation values up to 1164 g/m2 are found.
These values also include dead material, but, nevertheless,
there is a considerable standing crop of bryophytes on the
sandur. There is also great variation between the different
mossdominated types. The mean value for 5 quadrats domi-
nated by Racomitrium canescenswas 546 g/mL, whereas for
Pohliafilum it was much lower, 173 g/m2.

The standing crop of the field layer is in general very low. In
the PB,SPRand SRStypes values are below 50 g/mL. Within
the AA type the standing crop of the field layer is between 250
and 380 g/m2.

The shrub layermay have high standing crop values.The high-
est measuredvalue is2818 g/m2.

The estimated values for the forest are low compared with
other forest areas.The highest valuesare found within the AA
type, with valuesover 2000 g/m2.

The annual organic productionhas not been fully investigated,
but the ,data collected do give some information. The main
production occurs as a result of the development of a moss
layeron exposedsediments.Siteswhich are developedduring
a 1 to 2 .year period may have a standing crop higher than
1000 g/mL.
The annual production of the field layer is, in general, excep-
tionally low.

The shrub and tree standing crops may be quite high, but the
annual production is low. The Salix shrub reachesa height of
1-2.5 m within a 20 year period, and the 6 quadratsrepresent-
ing this type havea meanstanding crop of approximately1100
g/m2. In the southernmost part of the area the Alnus incana
treesare more than 50 yearsold, and reacha height of 5-7 m.
These generally have a standing crop which varies between
1000 and 5000 g/m2 indicating a rather low forest production.
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Table34 Standingcrop of different vegetation layersin
different vegetation types.All valuesin glm2. - Biomassen
ulike vegetasjonssjikti ulike vegetasjonstyper.Alle verdier

i g/m2.

Shrub Tree

layer • layer

Busk- Tre-

sjikt sjikt

PE


PB 1-å

60

40


58





52





939 17




SCn




114 212 785





357





164 69




69 73 148




405 80 424 430




737 17 400




SCr




234




SPR 1164 43 , 644




943 45 350





909





2818




725




1023
•




SRS 550 38 298




381




1170




SNs




• 1110




ADc




241




903

•




219





250-




2070




380




9 Discussion
The variety of successional stages and vegetation zones give a


high scientific value to this area. According to Moor (1958) it is


essential to differentiate between these concepts. In Moor's

sense a succession can only be said to have occurred when the

vegetational communities have developed from each other, at

the same place. A succession takes place in time, not in space.

Zonation is defined as a topographic or climatic series: a series

of vegetation communities in space.

In all the transects the same general pattern in vegetation zo-

nation may be seen. In the lowermost parts of the river chan-

nels only scattered individuals of species such as Salixnigricans
juv., Deschampsiaalpina, Deschampsiacespitosa,Phleumalpi-
num, Agrostis mertensii and Poaalpina occur. There are some

essential differences due to sediment type. Juncusalpinoarcti-
culatus, Equisetum antense, Eriophorum scheuchzeri, Pohlia
filum, and Blasiapusilla are most frequent on fine-graded sedi-

ments, while Oxyriadigyna, Salixnigricans juv., Saxifragastel-
laris, Philonotis tomentella, Racomitrium ericoides are most

common on coarse sediments. At higher levels the vegetation

cover, especially of mosses and lichens is thicker. This is due to

vegetational succession. The vegetation in the lower areas

must in most cases be re-established each year, whilst the veg-

etatiorrat higher levels may exist for several years.

Fluvial processes are essential components of successional

change on the sandur. The river erodes forested banks and de-

posits sand and silt bars whiCh are then available for plant colo-

nization. The spring and summer floods are constantly adding

fresh alluvial material and eroding vegetation to produce new

sites for plant establishment. Seasonal changes in water level

control soil moisture, silt deposition, and seedling inundation

and burial. The timing, intensity, and scale of the river distur-

bance determines the overall pattern of floodplain coloniza-

tion.

Plant succession is initiated on bare floodplain sediments. The

pioneer species appear to be able to maintain themselves in

many of these sites as shown by the presence of the previous

year's flowering stalks and leaves even though these areas

show definite evidence of having been flooded. The most

abundant pioneer species are Deschampsiaalpina, D. cespito-
sa, Agrostis mertensii, Phleumalpinum, Equisetumarvense,E '
scheuchzeri,and Salixnigricans juv. which may occur as scat-

tered specimens. Most characteristic- of the early succession

stages is the development of a dense moss layer. Different

types of mosses are often the first colonizers on exposed sedi-

Veg. Bottom Field

type layer layer

Veg. Bunn- Felt-

type sjikt sjikt
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ments. The sand layer becomes effectively bound together and

stabihsed by a dense system of moss rhizoids. Racomitrium ca-
'nescenscoll., Polytrichum piliferum, nd P. juniperinum have

efficient soil-binding qualities (Leach 1931). The early appear-

ance of Polytrichum is very often due to the vegetative growth

of small fragments of the moss that become lodged between

the sediment particles. These fragments become anchored to

the substratum by rhizoids, and send up new leafy shoots. P.
piliferum has also been shown to cope with sand accumulation

(Leach 1931: 100). Racomitrium ericoides has a different

growth form: in the pioneer stage it forms small dense tufts,

which in time develop into a dense carpet. These also act as

sedimentary tråps during flood conditions. On fine, wet' sedi-

ments Blasiapusilla and Pohlia filum are the most important

colonizers. A dense carpet of these mosses can often be found

only few weeks after new sediments are exposed. On more

coarse and wet sediments Philonotistomentella is the main pri-

mary colonizer.

The pioneer communities are either dependent on or able to

tolerate sedimentation or erosion activity which can not be en-

dured by other vegetation types. Areas with silt and fine-

graded sediments close to the water-level are generally homog-

enous, e.g. the EP and BP types. At higher levels the material

may be coarser, because of stronger flow currents and more in-

tensive bed transport and Rc is the pioneer community.'

This investigation suggests that it is very difficult to separate

changes due to alterations in river flow (zonations) from chang-

es due to successional development because environmental

conditions may change very quickly. Consequently, investiga-

tions of changes within permanent plots or transects which

were intended to elucidate succession stages, may be found to

be caused by minor changes in the environment, or both.

Succession should primarily be studied by continous monitoring

of permanent plotS where the environmental factors are con-

stant. One may, however, assume that different successional

stages within different successional pathways are represented

at different sites on the sandur. On the basis of the TWINSPAN

classification of the quadrat plots, combined with environmen-

tal data, one may point out some general successional relation-

ships in the sandur vegetation.

The spatial distribution of the quadrats belonging to different

TWINSPAN groups (Figure 11) may give some information con-

cerning the stability and successional variation within each

type. There are three groups with major variation: PB, SRSand

ADc. Some of this variation may be due to different succession

stages of the different quadrats in the actual type.

The PBtype is the first to establish at any exposed site in which

there are some fine-graded sediments. The further develop-

ment of this vegetation depends upon its situation in relation

to the daily water-level fluctuations. Sites situated on river-

banks will remain at the same stage, while those situated at
higher elevations will develop towards other types.

The counting of growth rings indicates that an Alnus incana-D.
cespitosa vegetation may develop within a 20 year period.

Later there will be a slow succession towards the Alnus incana-
AthyriUm-sf3p.type in which the trees are more than 80 years

old. As the humus layer develops in a ÅDc stand, different

grasses, vascular plants and ferns will become established, and

it may develop into the AA type. Some of the great variation

within quadrats belonging to the ADc type (see Figure 12)

may be assumed to represent a continous succession over

more than 50 years.

Alnus incana can also form a tree layer in the SCn type, but it

is unlikely that this vegetation will develop into the ADc type.

SCn and ADc types are situated at different elevations in rela-

tion to the water-level, and they therefore represent different

zones rather than different succession stages. However, if

there is a change in water-level, a SCn type may develop into

an ADc type.

The present investigations indicate that the major changes in

vegetation composition occur during the first 0-2 years. After

this period the height of shrubs and trees increases continous-

ly, but change in floristic composition is very slow, i.e. the main

selection of species at each site occurs during the first years of

colon ization.

One may roughly distinguish three main succsession stages:

1 First succession stages (0-2 years):

The first species to invade bare soil after an area is exposed by

erosion or sedimentation is Blasiapusilla (Odland et al. 1989).

On wet and fine sediments it rnay become dominant over large

areas less than one rnonth after exposure. In the same habitats

it is accompanied by scattered plants of Pohlia filum, Agrostis
mertensii, Equisetum arvense, Eriophorum scheuchzeri, De-
schampsiaalpina, Juncusalpinoarticulatus and Salix nigricans
(juv.). Some areas on the sandur, situated in riverbeds where

the vegetation is flooded almost daily during the vegetaiion

period, remain at. this stage for several years. Such stands are
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represented within the AS, PE, PB, and SPt types. If there is an

environmental change at such sites, a succession towards a

new equilibrium stage will commence.

On Wet coarse sediments Pohlia filum, Racomitriumcanescens
coll. and Phionotis tomentella are the first colonizers, see the

Pt - type. On dry sediments the first colonisation by Racomitri-
um ericoidestakes a much longer time (see the Rc-type).

2 Second succession stages:

After the first colonization stage there is a gradual increase of

vascular plants and a decrease in Blasiapusilla and Pohlia filum.
Deschampsiacespitosa,Carexnigra, Eriophorumangustifolium,
Carexnigra, C rostrata, Juncus filiformis, and Salix nigricans
are the strongest competitors on moist and fine-graded sedi-

ments. After a relatively short time, stands similar to those rep-

resented within SCr, SCn, and ADcWill develop.

'On more coarse sediments Racomitrium canescenswill contin-

ue its dominance for many years, but with an increasing fre-

quency of species such as Agrostis mertensii, Phleumalpinum,
Luzulaspicata,Lotus corniculatus,Salixlapponum, S. glandulif-
era,S.nigricans,and Stereocaulonspp„ see the SPRtype.

This stage may last for 2-40 years in some types.

3 The "subclimax" stage:

In the stable parts of the sandur there are stands which have

developed continously for more than 50 years (according to the

age of the trees and willows). In areas with fine-graded sedi-

ments the pioneer species have normally become extinct and a

thin layer of humus has deveioped. Typical species in such

stands are Alnus incana (> 7 m high), Nardusstricts, Athyrium
distentifolium, A. filix-femina, Rhytidiadelphus squarrosus,
Oxalisacetosella, Vacciniummyrtillus, and Trientaliseuropaea.
On coarse, dry sediments Betula pubescens, Empetrum her-
maphroditum, Calluna vulgaris, Vaccinium vitis-idaea, Stereo-
caulon spp., and Cladoniaspp. are characteristic. Stands which

have developed for more than 50 years are represented within

the SNs, AA, and CPp types.

4 Assumed further succession towards a "climax vegeta-

tion":

One may also suggest some further successions if vegetation

on the sandur becomes more stabilised, but such development

will not normally occur.

Without a change in water level the Salix-Carexrostrata, and

Salix-Carexnigra types will probably remain the same except

for an increasing dominance of Alnus incana in the latter. Flor-

istically similar vegetation types are known from other parts of

western Norway (e.g. Carici nigrae-Alnetum glutinosae, Frem-

stad 1983),

The ADc and AA will develop towards a typical Alno-Padion
community with increasing frequency and abundance of vascu-

lar plants as the thickness of the organic layer increases.

SNs and SRS will probably evolve towards birch dominated

Vaccinio-Piceion communities: the first towards a richer type

with Vaccinium myrtillus, grasses, and small ferns, and the

latter to a poor, dry type dominated by Vaccinium myrtillus,
Empetrum hermaphroditum and lichens. In one of the quad-

rats belonging to SNs there was a Betulapubescenstree great-

er than 100 years old. This indicates that this stand must have

been fairly stable for a long time.

CPp will probably develop into a Phyllodoco-Vaccinion commu-

nity with Betula pubescens,Empetrum hermaphroditum, Arc-
tostaphylosalpinus,and lichens.
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10 Comparisons with
other areas

Arctic and sub-arctic alluvial successionshave been described
from several areas. Most studies are, however, from North
America and northern Russiaand the flora is therefore quite
different. However, the general trends in zonationsand succes-
sionsshow somesimilarities.

Bliss& Cantlon (1957) studied alluvial vegetation along the
Colville River in Alaska. The vegetation was divided into four
communities: 1) a pioneer stage characterized by perennial
herbs,2) a vigorous willow stage dominated by Salixalaxensis,
3) a zone of deteriorating willow with increasing cover of,
loWer-statured greenleaf willows, mossesand herbs and, 4)
alder-willow-heath type. Thesefour communitieswere consid-
ered to representa successionalseries,arrangedfrom youngest
to oldest and from stream channel to terrace acrossa migrat-
ing meander. -

Developmentof a climax ecosysternfrom an orginally unvege-
tated surfacewas investigatedby Viereck (1966). Plant succes-
sion and sau developrnent were describedfor a seriesof five

stands on glacial outwash adjacent to the McKinley River in
Alaska. The ages of four successionalstands were estimated,
on the basisof shrub growth, ring counts, and correlation with
historical advances of other glaciers. Five successionalstages
were considered: 1) a pioneer ståge (25-30 years)with small
herbs,2) a meadow stage (100 years)with willows, low shrubs
and mosses(Hylocomiumsplendensand Pleuroziumschreberi),
3) an early shrub stage (150-200 years) with small shrubs,
mossesand lichens,4) a late shrub stage (200-300 years),and
a climax tundra stage (5000-9000 years)with Betula glandulo-
sa,Sphagnum warnstorfianum and Eriophorumvaginatum.

Gorodkow (1944, cited from Bliss& Cantlon 1957) discussed
the nature of plant successionon alluvial sitesfrom Sibiria. He
considered successionsinitiated on fresh alluvium to be of a
secondarynature and pointed out that their development, in
connection Vviththe evolution of the entire landscape,tended
to approach a single, but reallydiversifiedclimax tundra of the
western sector of the Arctic, the mosstundra. He describedthe
initial stageson sandyalluvium as simple,with rarelymore than
10 species,and dorninated by horsetail. The first shrubs to
invadethesealluvial meadowswere Salixreptansand S. lanata.
This simple alluvial meadow stage was Teplaced by a shrub-
mossalluvial meadow which had up to 15 speciesof rnoss,a
few lichens, many grassesand sedges. The most important

dwarf shrub was Salixpolaris. The shrub layer, up to 50 cm,
was mainlySalixreptansand S. lanata with someadmixture of
Betulananaand Salixglauca.This shrubby stagepersistedfor a
long time, eventually giving way to a shrub-mosssubclimax
type on the terraces.Gorodkow emphasizedthe role of silting
and flood erosion in limiting the composition of the lower
layersof the floodplain and pointed out the decreasein depth
of thaw associatedwith the development of the series.Many
other variations to this basicsequencewere describedand at-
tributed to edaphicor other differences.

Walker et al. (1986), investigatingthe processesin primarysuc-
cessionon an Alaskanfloodlain, separated7 main succession-
al stages:1 a bare-siltstage(0-5 years),2 a vegetated-siltstage
(5-7 years),3 a willow (Salixalaxensis)stage (7-10 years),4 a
transition to alder (Alnus tenuiflora) stage (10-15 years),5 an
alder stage (15-30 years),a poplar (PopulusbalsaMifera)stage
(30-50 years), and 6 a spruce (Pinus glauca) stage (50-125
years).

Once colonization had occurred, a combination of growth
rates and longevity could explain subsequent successional
stages.Therewas almost simultaneouscolonization by willow,
alder, poplar, and spruce, with successivedominance and
death, first, of the shortlived, rapid-growing willow and alder,
followed by poplar, and finally the long-lived, more slow grow-
ing spruce.
From Scandinaviamountain deltaic vegetation successionhas
been investigated by Tengwall (1925), Polunin (1936), Dahls-
kog (1966, 1982a & b), and Aarrestad (1984). Polunin op cit.
described 5 different stage'sin the psammoseresuccessional
serieson dry sand: 1) a mossstage chiefly dominated by Poly-
tricha, 2) a grassstage with Festucaovina, 3) a ground-shrub
stagewith Empetrumspp. and Arctostaphylos spp., 4) a birch-
Empetrum woodland, and 5) a climax birch forest with xeric
ground vegetation (lichenenter and dominate in manyareas).

Although the study indicates certain floristic differences be-
tween the different regions, the sirnilaritiesin flora, vegetation
and successionalsequencesaré strong. In general, the succes-
sionson alluvial barsand banks seemto be initiated by a pio-
neer vegetation of perennial herbs, followed in areasof less
flooding by shrubs which in turn are replaced by trees or by
tundra meadow or marsh, depending upon the location. The
speciescomposition of the perennial herb pioneer vegetation
and of the tundra meadows and marshesappear to be very
similar.The tall shrubsand trees of the' intermediåte stagesof
the successionsare often the same gerwra but different spe-
cies.
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On the Kvikkjokk Delta, in northern Sweden, a multidisciplinary

research project including geomorphical, hydrological, and bo-

tanical studies was undertaken (Dahlskog et al. 1972). This

boreal mountain-lake delta represents a highly dynamic system

which, in part, shows similarities with the sandur.

Dahlskog (1966) investigated vegetational succession and sedi-

mentation rates on the parts of the Kvikkjokk delta above

normal summer low water level. According to Dahlskog several

communities e.g. tall fern Betula forests or Carexrostratavege-

tation were never found on sites with regular sedimentation.

The pioneer communities, on the other hand, were dependent

on sedimentation. The delta vegetation and succession did not

show a direct relationship with sedimentation. BUt the study of

plant communities (especially the bottom layer), together with

the study of stratification in the uppermost parts of the soil

profile, enabled close estimations of the sedimentation to be

made (deviations within 10-20 % of the measured values).

The pioneer communities on silt and more fine-graded sedi-

ments on the sandur have several species in common with the

early succession stages on sedimentation areas on the Kvikk-

jokk delta, e.g. Eriophorum scheuchzeri, Equisetum arvense,
Agrostis mertensii, and Blasiapusilla. Important species on the

Kvikkjokk delta such as Carexaquatilis, Rubus(rcticus, Calama-
grostisstricta, Hierochldeodorata, Astragalusalpinus, and Alo-
pecurus aqualis (Dahlskog 1966) have not been recorded on

this sandur.

On the Laitaure delta in Sarek Deschampsiaalpina, Equisetum
arvense,Calamagrostisneglecta,Juncusarcticus,and Eriophor-
um scheuchzeriare the main pioneer species. In the second

stage Carex aquatilis is the main species. At higher levels,

mainly on sand, Betula pubescens,Salix lanata, S. glauca, S.
phylicifolia, Astragalusalpinus, Festucaovina, Agrostis merten-
sii, and Bartsiaalpina are the most common species together

with Empetrum hermaphroditum, ,Arctostaphylosalpina, Vac-
cinium uliginosum, Racomitriumcanescens,Polytrichumpilifer-
um, Peltigerasp. and Stereocaulon.spp.

Successions on arctic and subarctic moraines are also similar to

successions on coarse alluvial sediments, 'cf. Fægri (1933), Pers-

son (1964), Elven (1978), Matthews (1978, 1979), Vetaas

(1986). They are most closely related to the Cladonia-
Polytrichum piliferum type, the Racomitrium canescenstype,

and the Salix-Racomitrium-Stereocaulontype.

From the north-eastern side of the Jostedal glacier Aarrestad


(1984: 229) investigated the vegetation on two smaller san-




durs. The sandur in Erdalen was situated 480 m a.s.l. Here

Alnus incana plays an important role, and the vegetation is

very similar to that on the Fåbergstølen sandur. The sandur in

Tverrelvskaret is situated 930 m a.s.l., where Salix shrubs and

moss communities are significant components of vegetation.

On ,both these sandurs Pohlia filum, Philonotis tomentella,
Blasiapusilla, and Racomitrium canescenscoll. are all impor-

tant in the first succession stages on newly exposed areas. In

later stages dry heaths, Salix shrubs, Alnus incana forests or

Betulapubescensforests develop.

Vegetation establishment and zonation on river banks de-

scribed from Central Norway (Skogen 1972, Klokk 1980,

1981, Fremstad 1981, 1985) has been shown to be closely re-

lated to substrate type and height above water level. Succes-

sion pathways from newly exposed areas to stable vegetation

types have been proposed. Klokk (1981) in his investigation of

river bank vegetation from middle and upper parts of the river

Gaula separated 17 groups of vegetation by the use of

TABORD classification. The'se include vegetation on gravels and

pebbles, moist habitats and fine-graded sediments, and vege-

tation only slightly influenced by erosion and sedimentation.

Successional, relationships between the groups are presented.

Two main gradients were detected in the ordination, a fine-

coarse grained substratum gradient, and ån unstable-stable or

low-high level gradient. Some of the vegetation types at the

sandur show similarities with the river bank vegetation at

higher elevations at Gaula:

Sandur vegetation types: Gaula river bank vegeta-

tion:

Salix-Narclusstricta type Nardusstricta Meadow

Alnus-Deschampsiacespitosatype Alno-Prunetum ribetosum

Salix-Pohlia-Racornitriumtype Salixnigricans-Lotus
corniculatus type, stage Il

Salix-Carexnigra type, Salixglauca-S.lapponum
vegetation

Pohlia-Equisetumtype Equisetumarvensevegeta-

tion

Salix-Carexrostrata type Carexrostrata vegetation

The river bank vegetation of the lower parts of the rivers Orkla,

Gaula, Stjørdalselva, and Lågen (Skogen 1973, Klokk 1980,

Fremstad 1981, 1985, Fremstad & Bevanger 1988) include sev-

eral lowland species which do not occur on the sandur, but the

mai,n zonation patterns are similar.

80
 

© Norwegian institute for nature research (NINA) 2010 http://www.nina.no  
Please contact NINA, NO-7485 TRONDHEIM, NORWAY for reproduction of tables, figures and other illustrations in this report. 



nina forskningsrapport 014

11 Summa ry
1 The Fåbergstølsgrandane glaciofluvial floodplain, or sandur, is

the largest, still active sandur on mainland Europe. lt represents a

historical record created during the deglaciation period which

began some 9000 years ago.

2 Some of the vegetation types described from this sandur have

not been recorded elsewhere in Scandinavia. These are mainly

early succession stages after river erosion or sedimentation.

3 This floodplain represents a unique study site for population dy-

namics and vegetation succession. Eachyear new plant coloniza-

tion takes place rn areas where new sediments have been ex-

posed due to erosion or sedimentation. In other parts tnere are

sites which have been stable for more than 100 years.

4 The major change in vegetation composition occurs during the

first 0-2 years after an area has been exposed. After this time flor-

istic change isvery slow if the environment remains unchanged.

5 Sites which are inundated by daily water-level fluctuations

remain in the primary succession stage, but with an annual turn-

over in species.

6 A total of 165 vascular plant species have been recorded on the

sandur. Of these Myricaria germanica, Trisetumspicatum, and

Salixglandulifera are rare in Western Norway. The most com mon

species are Salix phylicifolia/nigricans, Racomitrium canescens
coll., Agrostismertensii,Pohliafilum, Salixlapponum, Phleumal-
pinum, Blasiapusilla,and Deschampsiacespitosawhich occurred

in more than 50 % of the quadrat plots. The vascular plant flora is

characterized by a high frequency of alpine plants, 38 % of the re-

corded.

7 Plants belonging to different "ecological groups" are restricted

to more or less definite parts of the sandur. Low competitive

alpine plants are more frequent in the northern part of the

sandur, whilst forest and meadow species are restricted to the

southern part. The western side of the sandur is richer in alpine

species than the eastern side. Species such as Salixglauca,S.her-
bacea,and Vahlodeaatropurpurea have only been recorded in

the western part.

8 Viviparous species are common, e.g. Poaalpina var. vivipara,
Poa alpina var. vivipara x Poa flexuosa (Poajemtlandica), De-
schampsiaalpina,and Festucavivipara.

9 The spatial distribution of sporophyte producing plants of,

Pohlia filum, and Phionotis tomentella in relation to their gem-

miferous forms are very characteristic. The distribution of the

gemmiferous plants show that they are mainly found at lower

levels in the river-channels, where they are inundated during high

water-level periods. The investigation indicates that the produc-

tion of gemmae is an adaption to frequent flooding by cold

water. Above a certain elevation, the floodplain may be coloured

red by the sporophyte plants.

10 In general, the sandur may be characterized as a simple eco-

system, Le. there are relatively few and quite easily recognizable

factors determining the vegetational development. Relaiion to

water level fluctuations, sediment type and time are by far the

most important factors. Differences between the western and

eastern sides of the sandur are probably due mainly to grazing,

but locally there is also an effect of longlasting snow-lie, caused

by avalanches and unfavourable aspect.

11 The zonation of vegetation is highly correlated with the

summer water-level. The daily water-level fluctuations decrease

northwards on the sandur, from approximately 70 cm by the

outlet to approxi mately 15 cm in the central part.

12 Sediment type is also an important factor in determining the

floristic composition and succession direction of exposed areas.

On dry, coarse sediments the vegetational development is ex-

tremely slow, whilst om moist, fine-graded sediments the vegeta-

tional development is very rapid. Sediment composition and

water-level explain most of the vegetation-environmental rela-

tionshi ps.

13 The sediments on the floodplain are very poor in cations. In-

vestigations of the soil chemistry in the upper layers indicate that

pH and base saturation decrease asa result of vegetatiønal devel-

opment.

14 Sediment profiles indicate that this sandur has been active for

a long time. In stable periods, a humus layer developed. After

flooding with silt sedimentation, new vegetation became estab-

lished. Organic layers separated by silt have been found down to

approximately 1 m below the present surface. In the most stable

vegetation stands today there isa 1 to 4 cm thick humus layer.

15 Grazing has been an important environmental factor in the

southern and western parts of the sandur. This results in de-

creased tree and shrub layers, and a high frequency of species

such asRanunculusacris,R.repens,and Trifollumrepens.

16 The organic production is in general low, but on newly ex-

posed sediments there may be a high production of mosses, es-

pecially Racomitriumcanescenscoll.
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12 Sammendrag

1 Fåbergstølsgrandaneer den største gjenværendeaktive san-
duren på det europeiske fastlandet. Denne representereret
historisk dokument som er utviklet etter isavsmeltningsperio-
den som startet for ca. 9000 år siden i dette området.'

2 Vegetasjonstypersom finnes her er ikke beskrevetfra andre
områder i Skandinavia. Disse utgjør tidlige suksesjonsstadier
etter erosjon eller sedimentasjon av breelvene som renner
gjennom sanduren.

3 Denne sanduren representereret unikt forskningsområdefor
å studere populasjonsdynamikkog vegetasjonssuksesjon.Hvert
år starter nye vegetasjonsetableringeri områder som er blitt
blottlagt ved flommer. I andre felter finnes vegetasjonsom har
vært stabile i mer enn 100 år.

4 De største endringene i vegetasjonen på en blottlagt flate
skjer i løpet av de to første årene. Etter det skjer det en sakte,
men gradvisendring i floraen dersom det ikke skjerendringer i
de økologiskeforholdene.

5 Lokaliteter som blir oversvømt ved de daglige vannstands-
fluktuasjonene forblir, i et tidlig suksesjonstrinn,men det skjer
en utskiftning av artene her hvert år.

6 Totalt er det registrert 165 forskjellige karplanter på sandur-
en (inkludert noen varianter).Av disseer klåved (Myricariager-
manica), svartaks(Trisetumspicatum) og kjertelvier (Salixglan-
dulifera) sjeldne i Vest-Norge. De Mest vanlige artene er
svartvier/grønnvier(Salixnigricans/S.phylicifolia), sandgråmose
(Racomitriumcanescens),fjellkvein (Agrostis mertensii), svart-
knoppnikkemose(Pohliafilum), lappvier (Salixlapponum), fjell-
timotei (Phleum alpinum), flekkmose (Blasia pusilla), og
sølvbunke(Deschampsiacespitosa)som fantes i mer enn 50 %
av analyserutene. Karplantefloraen er karakterisert ved stort
innslag av fjellplanter. Dette elementet utgjorde 38 % av art-
santallet.

7 Planter tilhørende ulike "økologiske grupper" har sin hove-
dutbredelse i ulike deler av sandurflaten. Konkurransesvake
alpine arter er mest vanlige i de nordlige delene, mens skog-
og engarter vesentlig finnes i de sørlige delene. Vestsidenav
sandurenhar større frekvens av fjellplanter enn østsiden.Arter
som sølvvier(Salixglauca), rnusøre.(S.herbacea)og rypebunke
(Vahlodeaatropurpurea) er bare funnet på vestsiden.

8 Vivipare arter er svært vanlige. Det gjelder fjellrapp (Poa
alpina var. vivipara),kryssningenmellom fjellrapp og mjukrapp
(Poajemtlandica), fjellbunke (Deschampsiaalpina) og geitsvin-
gel (Festucavivipara).

9 Fordelingen av svartknoppnikkemose og grannkildemose,
henholdsvismed sporofytt eller gemmae er meget karakteris-
tisk på sanduren. I de lavestliggende partiene finnes bare
planter med gemmae, mensdet på noe høyerenivå kan finnes
store mengder med sporofyttbærende planter. Seta og spore-
kapsler gjør at hele vegetasjonenfår en intens rødfarge, noe
som er lett observerbart på lang avstand. Dette skillet be-
stemmes av avstanden til vann-nivået. Gemmae utvikles i de
områdene som oftest settesunder vann.

10 Generelt sett må sanduren karakteriseressom et "enkelt"
økosysten. Det er bare få og lett observerbareøkologiske pa-
rametere som bestemmervegetasjonsutviklingenher. Vokses-
tedets høyde i relasjon til vannstandsvekslingene,.sediment-
type og tidsfaktoren er helt avgjørende.De observerteforskjel-
lene mellom vestsiden og østsiden er vesentlig betinget av
beite og tråkk av husdyr. Lokalt er snøleieeffektogså av betyd-
ning på vestsiden.

11 Vegetasjonssonasjonener best korrelert med midlere flom-
vannstand gjennom sommeren.Vannstandsvekslingeneminker
nordover, fra ca. 70 cm ved utløpet til ca. 15 cm i de sentrale
deleneav sanduren.

12 Partikkelsammensetningeni sedimenteneer avgjørendefor
vegetasjonenssammensetningog utvikling. På grovt substrat
er vegetasjonsetableringenog den videre utvikling svært lang-
som. På fuktig og finpartiklete sedimenter skjer etableringen
meget raskt.

13 Sedimentenepå sandurener generelt svært fattige på met-
allkationer. Undersøkelseneviser at pH i de øvre sedimentla-
gene minker etter somvegetasjon utvikles.

14 Profiler i sedimentene viser at sanduren har lenge vært
aktiv. I stabile perioder har det blitt utviklet et humuslag. Suk-
sesivestabile perioder og flommer med påfølgende sedimen-
tasjon vises i profilene som mørke organiske bånd mellon mi-
nerogene avsetninger. Slike organiske lag er påvist ned til ca.
1 m under nåværendeoverflate. I den mest stabile vegetasjo-
nen som finnes på sanduren i dag, finnes et opp til 4 cm tykt
humuslagover.sedimentene.
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Appendix

Specieslist with abbreviations
usedin Tablesand Figures.- Forkortelser,
av artsnavnbrukt i tabeller og Figurer.

AGRO CANI
AGRO CAPI
AGRO MERT
ALCH ALPI
ALCH VULG
ALEC SPP.
ALNU INCA
ANDR POLI
ANGE ARCH
ANGE SYLV
ANTH JULA
ANTh JURA
ANTH ODOR
ARCT UVAU
ATHY DIST
ATHY FIL1
AULA PALU
BARB BARB
BART ALPI
BETU PUBE
BLAS PUSI
BLIN ACUT
BRAC MILD
BRAC REFL
BRAC RUTA
BRAC SALE
BRAC STAR
BRYU SPP.
CALA PURP
CALL CORD

•CALL SARM
CALL STRA
CALL VULG
CAMP STEL
CARD BELL
CARE BIGE
CARE BRUN
CARE CANE
CARE D101
CARE ECHI
CARE JUNC
CARE LACH

Agrostiscanina _
Agrostiscapillaris
Agrostis mertensii
Alchemillaalpina
Alchemillavulgariscoll
Alectoria spp.
Alnus incana
Andromeda polifolia
Angelicaarchangelica
Angelica sylvestris
Anthelia julacea
Anthelia juratzkana
Anthoxanthum odoratum
Arctostaphylosuva-ursi
Athyrium distentifolium
Athyrium filix-femina
Aulacomnium palustre
Barbilophoziabarbata
Bartisiaalpina
Betulapubescens
Blasiapusilla
Blindiaacuta
Brachytheciummildeanum
Brachytheciumreflexum
Brachytheciumrutabulum
Brachythecium-salebrosum
Brachytheciumstarkei
Bryumspp.
Calamagrostispurpurea
Calliergoncordifolium
Calliergonsarmentosum
Calliergonstramineum
Callunavulgaris
Campyliumstellatum
Cardaminebellidifolia
Carexbigelowii
Carexbrunnescens
Carexcanescens
Carexdioica
Carexechinata
Carexjuncella
Carexlachenalii

CARE LASI Carexlasiocarpa
CARE MAGE Carexmagellanica
CARE NIGR Carexnigra .
CARE PAUC Carexpauciflora
CARE ROST Carexrostrata
CARE RUFI Carexrufina
CARE SP. Carexsp.
CEPH SPP. Cephaloziaspp.
CEPH SPP. Cephaloziellaspp.
CEPH BIAM Cephaloziabicuspidata

subsp.ambigua
CEPH BIBI Cephaloziabicuspidata

subsp.bicuspidata
CEPH BICU Cephaloziabicuspidata
CEPH LUNU Cephalozialunuliflora
CERA CERA Cerastiumcerastoides
CERA FONT Cerastiumfontanum
CERA PURP Ceratodon purpureus
CETR DELI Cetraria delisei
CETR ISLA Cetraria islandica
CHIL POLY Chiloscyphuspolyanthus
CICE ALPI Cicerbitaalpina
CIRR PILI Cirriphyllum piliferum
CLAD ARBU Cladoniaarbuscula
CLAD BELL Cladonia bellidiflora

CLAD CHLO Cladiniachlorophaea
CLAD COCC Cladoniacoccifera
CLAD CORN Cladoniacornuta
CLAD CRIS Cladoniacrispata

CLAD DEFO Cladonia deformis
CLAD ECMO Cladoniaecmocyna
CLAD GRAC Cladoniagracilis
CLAD MACR Cladonia macrophyllodes
CLAD MITI Cladonia mitis
CLAD SPP. Cladoniaspp.
CLAD PHYL Cladonia phyllophora
CLAD PITY Cladonia pityrea
CLAD PLEU Cladonia pleurota
CLAD PYXI Cladonia pyxidata
CLAD RANG Cladonia rangiferina
CLAD STRI Cladonia stricta
CLAD UNCI Cladonia uncialis
CLAD VERT Cladoniaverticillata
CORA TRIF Corallorhizatrifida
DACT MACU Dactylorhizamaculata
DESC ALPI Deschampsiaalpina
DESC CESP Deschampsiacespitosa
DESC FLEX Deschampsiaflexuosa
DICR FUSC Dicranumfuscescens
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DICR PALU
DICR SCOP
DICR SUBU
DITR PUSI
DREP BADI
DREP EXAN
DREP EXAP

DREP REVO
DREP UNCI
DROS ANGL
DROS RORU
DRY0 CART
DRY0 EXPA
EMPE HERM
EMPE NIGR
EPIL ANAG
EPIL HORN
EPIL SP.
EQIU PRAT
EQU1 ARVE
EQUI FLUV
EQUI PALU
EQUI SYLV
ERIO ANGU
ERIO SCHE
ERIO VAGI
EUPH FRIG
EURH SP.
FEST VIVI
GERA SYLV
GEUM RIVA
GNAP NORV
GNAP SUPI
GYMN CONC
GYMN DRYO
HARP FLOT
HEPA TSPP
HIER SPP.
HUPE SELA
HYGR TAXI
HYLO PYRE
HYLO SPLE
HYLO UMBR
JUNC ALPI

JUNC ARTI
JUNC FILI
JUNC TRIF

Dicranellapalustris
Dicranumscoparium
Dicranellasubulata
Ditrichum pusillum
Drepanocladusbadius
Drepanociadusexanulatus
Drepanodadusexanulatus
subsp.purpascens
Drepanodadusrevolvens
Drepanodadusuncinatus
Droseraanglica
Dorserarotundata
Dryopteriscarthysiana
Dryopterisexpansa
Empetrum hermaphroditum
Empetrum nigrum
EpilobiumanagaHidifolium
Epilobium hornemannii
Epilobiumsp.
Equisetumpratense
Equisetumarvense
Equisetumfluviatile
Equisetumpalustre
Equisetumsylvaticum
Eriophorumangustifolium
Eriophorum scheuchzeri
Eriophorumvaginatum
Euphrasiafrigida
Eurhynchiumsp.
Festucavivipara
Geranium sylvaticum
Geum rivale
Gnaphalium norvegicum
Gnaphalium supinum
Gymnomitrium condnnatum
Gymnocarpiumdryopteris
Harpanthusflotowianus
Hepaticaespp.
Hieraciumspp.
Huperziaselago
Hygrobiellataxifolia
Hylocomium pyrenaicum
Hylocomium splendens
Hylocomium umbratum
Juncusalpinoarcticulatus
subsp.nodulosus
Juncusarticulatus
Juncusfiliformis
Juncustrifidus

KIAE GLAC Kiaeriaglacialis
KIAE STAR Kiaeriastarkei
LECI. GRAN lecidia granulosa

LEON AUTU Leontodonautumnalis
LEPR ‹NEGL lepraria neglecta
LIST CORD Listeracordata
LOPH ALPE Lophoziaalpestris
LOPH NCI lophozia indsa
LOPH WENZ Lophoziawenzellii
LOPH SPP. Lophoziaspp.

LOTU CORN Lotuscorniculatus
LUZU FRIG luzula frigida

LUZU MULT Luzulamultiflora
LUZU PfLO Luzulapilosa
LUZU SPIC luzula spicata
LUZU SUDE Luzulasudetica
LYCO SELA Lycopodiumselago
MARC ALPE Marchantiaalpestris

MARS EMAR Marsupellaemarginata
MARS SPAR Marsupellasparsifolia

MARS SPHA Marsupellasphacelata
MARS SPP. Marsupellaspp.
MASS CARN Massalongiacarnosa
MELA PRAT Melampyrumpratense
MELA SYLV Melampyrumsylvaticum
MILI EFFU Milium effusum
MOER BLYT Moercia blyttii
MOLI CAER Molinia caerulea
MONT LAMP Montia lamprosperma
NARD COMP Nardiacompressa
NARD GEOS Nardiageoscyphus
NARD SCAL Nardiascalaris
NARD STRI Nardusstricta
NART OSSI Nartheciumossifragum
OLIG HERC Oligotrichum hercynicum
ORTH FLOE Orthocaulisfloerkei

ORTH SECU Orthilia secunda
OXAL ACET Oxalisacetosella
OXYC MICR Oxycoccusmicrocarpus
OXYR DIGY Oxyriadigyna
PARI QUAD Parisquadrifolia
PELL SP. Pelliasp.
PELT APTH Peltigeraapthosa
PELT CANI Peltigeracanina
PELT SPP. Peltigeraspp.
PELT POLY Peltigerapolydactyla
PHIL FONT Philonotisfontana
PHIL SERI Philonotisseriata
PHIL TOME Philonotistomentella
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PHIL TOMS

PHLE ALPI
PHYL CAER
PING VULG
PINU SYLV
PLAG ELLI
PLEU ALBE
PLEU SCHR
POAA LPIN
POM NNUA
POAF LEXU
POAG LAUC
POAP RATE
POAV IVIP
POGO URNI
POHL BULB
POHL CRUD
POHL DRUM
POHL FILS

POHL FILU
POHL SP.
POHL NUTA
POHL OBTU
POHL WAHL
POLY ALPI
POLY COMM
POLY JUNI
POLY PILI
POLY SEXA
POLY VIVI
POTE EREC
POTE PALU
PRUN PADU
PSEU CINC
PTIL CILI
PYRO MINO
RACO ACIC
RACO AFFI
RACO CANE
RACO LANU
RACO MICR
RANU ACRI
RANU GLAC
RANU REPE
RHIZ MAGN
RHIZ PSEU
RHIZ PUNC

Philonotistornentellaplants
with sporophytes
Phleumalpinum
Phyllodocecaerulea
Pinquiculavulgaris
Pinussylvestris
Plagiomniumellipticum
Pleurodadaalbescens
Pleuroziumschreberi
Poaalpina
Poaannua
Poaflexuosa
Poaglauca
Poapratensis
Poavivipara
Pogonatumurnigerum
Pohliabulbifera
Pohliacruda
Pohliadrummondii
Pohliafilumplants
with sporyphytes
Pohliafilum
Pohliasp.
Pohlianutans
Pohliaobtusifolia
Pohliawahlenbergii
Polytrichumalpinum
Polytrichumcommune
Polytrichumjuniperinum
Polytrichumpiliferum
Polytrichumsexangulare
Polygonumviviparum
Potentillaerecta
Potentillapalustre
Prunuspadus
Pseudobryumcinclidioides
Ptilidiumciliare
Pyrolaminor
Racomitriumaciculare
Racomitriumaffine
Racomitriumcanescens
Racomitriumlanuginosum
Racomitriurnmicrocarpon
Ranunculusacris
Ranunculusglacialis
Ranunculusrepens
Rhizomniummagnifolium
Rhizornniurnpseudopunctatum
Rhizomniumpunctatum

RHOD ROSE
RHYT SQUA
RHYT SUBP
RIBE UVAC
RICC PING
RUBU CHAM
RUME ACET
SAGI SAGI
SALI GLAN
SALI GLAU
SALI HERB
SALI LAPP
SALI NIGR
SAXI STEL
SCAP SPP.
SCAP CURT
SCAP HYPE
SCAP IRRI
SCAP IRRR

SCAP OBCO
SCAP OBSC
SCAP PALU
SCAP SUBA
SCAP ULIG
SCAP UNDU
SCIL PALL
SCIR CAES
SELA SELA
SILE ACAU
SILE RUPE
SOLE SP.
SOLE OBOV
SOLE SPNA

SOLE SUBE
SOLI VIRG
SOLO CROC
SORB AUCU
SPHA AUAU

SPHA COMP
SPHA GIRG
SPHA SPP.
SPHA LIND
SPHA MAGE
SPHA NEMO
SPHA PALU
SPHA PAPI

Rhodobryumroseum
Rhytidiadelphussquarrosus
Rhytidiadelphussubpinnatus
Ribesuva-crispa
Riccardiapinguis
Rubuschamaemorus
Rumexacetosa
Saginasaginoides
Salixglandulifera
Salixglauca
Salixherbacea
Salixlapponum
Salixnigricans
Saxifragastellaris
Scapaniaspp.
Scapaniacurta
Scapaniahyperborea
Scapaniairrigua
Scapaniairrigua
subsp.rufescens
Scapaniaobcordata
Scapaniaobscura
Scapaniapaludosa
Scapaniasubalpina
Scapaniauliginosa
Scapaniaundulata
Sciloscyphuspallescens
Scirpuscespitosus
Selaginellaselaginoides
Sileneacaulis
Silenerupestris
Solenostomasp.
Solenostomaobovata
Solenostomasphaerocarpa
var. nana
Solenostomasubelliptica
Solidagovirgaurea
Solorinacrocea
Sorbusaucuparia
Sphagnumauriculatum
subsp.auriculatum
Sphagnumcompacturn
Sphagnumgirgensohnii
Sphagnumspp.
Sphagnumlindbergii
Sphagnummagellanicum
Sphagnumnemorum
Sphagnumpalustre
Sphagnumpapillosum

88
 

© Norwegian institute for nature research (NINA) 2010 http://www.nina.no  
Please contact NINA, NO-7485 TRONDHEIM, NORWAY for reproduction of tables, figures and other illustrations in this report. 



RIPA I:iagnumriparium
RJBE rÜjDeLIurn

s ..-rrosu.
lENE tè.pel-Iurn
TLRE re%

(56i

bro.c-au &c:fuirn
drpc-a
f*).

«-ixap;l9n..tprnenosurr



ISSN 0802-3093
ISBN 82-426-0124-0

orsk institutt tor
naturforskning
Tungastetta 2
7004 Trondheim
Tet. (07) 91-30205E


	Abstract - Referat
	Preface
	Contents
	1. Introduction
	2. Investigated area
	3. Methods
	4. Flora
	5. Vegetation Classification
	6. Vegetation transects
	7. The vegetation in relation to environmental variables
	8. Standing crop and organic production
	9. Discussion
	10. Comparisons with other areas
	11. Summary
	12. Sammendrag
	13. References
	Appendix



