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Fen malacocenoses in Dovrefjell (S. Norway)
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The Malacofauna of 37 topogenous, soligenous and mixed fens in Dovrefjell consists of
18 snail species and 3 slugs, with 1—10 species per locality and 5—358 individuals per
10 1 litter; at most localities single species dominate strongly. The number of species
and individuals and the dominance structure of the malacocenoses depend on the fen
type, litter pH and Ca content, and altitude. Two of the four records of Vertigo
parcedentata (Al. Braun) are new.

Beate M. Pokryszko, Museum of Natural History, Wroclaw University, Sienkiewicza
21, PL-50-335 Wroclaw, Poland.

INTRODUCTION

Ecological studies on land malacocenoses,
though numerous (see Andersen & Halvorsen
1984, Girdenfors 1987, Drieczkowski 1988),
rather unevenly cover various aspects of land
snail ecology. Few papers deal with snail
communities of open habitats, and still fewer
contain data on those of fens (e.g. Nilsson
1968, 1987, Waldén 1971, Andersen &
Halvorsen 1984).

The effects of calcium content and acidity
of the substratum, important factors in mol-
lusc ecology, are often considered (e.g. Valo-
virta 1968, Wireborn 1970, 1982, see also
Girdenfors 1987), but the information on fen
inhabitants pertains to requirements of parti-
cular species rather than to entire associa-
tions. Nilsson (1968, 1987) pointed to quali-
tative differences between malacocenoses of
different fen types.

Vertical distribution limits of some land
snails in S Norway were discussed by Solhgy
(1969, 1976), though the effect of altitude on
the community structure was not considered.

Samples taken in Dovrefjell enable at least
some remarks on the above aspects of fen
malacocenoses.

STUDY AREA

Dovrefjell is situated in S Norway (Fig. 1A).
Its NE parts which consituted the study area,
stretch between 62°00—62°30°N, and 9°00
— 10°09’E (Fig. 1B). The bedrock is Cam-
bro-Silurian, of varied character: phyllite,
gneiss, conglomerate rocks, mostly of high
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calcium content, and limestone (Holtedahl
1960). The altitude ranges from c. 800 m
a.s.l. on valley bottoms to over 1600 m a.s.1.
on summits.

According to meteorological stations at
Kongsvoll (934 m a.s.l.) and Fokstua (974 m
a.s.l.), the yearly precipitation is 473 mm.
The snow-free period lasts usually from June
to September. The mean temperature in July
is 11°C, the mean monthly temperature ex-
ceeding zero from May to September.

The timberline runs between 900 and 1000
m a.s.l., reaching 1100 m a.s.l. along some of
the valleys. Above it there is an alpine heath-
land. Below the timberline a rich birch forest
is interspersed with a subalpine heath. The
substratum is to a great extent moist, with
extensive fens. Springs, streams and lakes are
numerous.

In that area 37 fens situated at 800—1400
m a.s.l. (Fig. 1B) were selected for studies.
Most were moderately to extremely rich cal-
careous fens. The pH of leaf litter ranged
from 5.2 t0 6.6, the calcium content from 3.5
to 14.6 mg/g. These factors were highly cor-
related (r =0.61, p<0.001, n = 37). The alti-
tude of the studied localities covered the up-
per distribution limit of nearly all mollusc
species (Solhgy 1969, 1976, cf. also Tab. 4).

The fens, except one situated in the birch
forest, were open. The vegetation consisted
mostly of Carex spp., mosses and dwarf wil-
lows and birches (Betula nana), with nume-
rous calciphilous plants indicative of a high
(Salix hastata, S. reticulata, S. myrsinites,
Thalictrum alpinum, Equisetum scirpoide,
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Fig. 1. The study area
(A) and the studied lo-
calities (B). Black dots:
localities; points in tri-
angles: peaks above
1000 m a.s.l.; hatched
fields: lakes; dotted
areas: forest. Grid 5 km.
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Carex dioica, C. capitata, C. capillaris, Dre-
panocladus revolvens, Campylium stellatum,
Paludella squarrosa, Sphagnum warnstorfii)
or very high (Kobresia simpliciuscula, Carex
saxatilis, C. atrofusca, Fissidens adianthoi-
des, Lophozia rutheana, Ditrichum flexi-
,caule, Catoscopium nigritum) calcium con-
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Fig. 2. The highest, sloping soligenous fen on the S
slope of Knutshd (Loc. 9). Vegetation of Betula
nana, Salix phylicifolia, S. lapponum, Carex saxa-
tilis, C. rostrata, C. norvegica, Paludella squar-
rosa, Cinclidium stygium, Drepanocladus revol-
vens, D. intermedius; calcareous outcrops (right).
A habitat of V. arctica (dominant), C. columella &
E. fulvus. Photo author.
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tent. Even in poorer fens there were «islands»
where those calcium indicators could be
found.

According to Nilsson’s (1968, 1987) di-
vision, soligenous and topogenous fens could
be distinguished, and, in addition, habitats of
mixed character (Tab. 1). Thirteen solige-
nous fens were situated mostly on gentle slo-
pes up to 5° (Figs. 2, 3), and in some of them
(massif of Knutshbéa) calcareous outcrops
were scattered. Eleven topogenous fens were
located on valley bottoms or close to them,
below the timberline (Fig. 4). Thirteen fens
were of mixed character (Figs. 5, 6), develo-
ped on the transition between flat, swampy
topogenous and sloping soligenous fens.

MATERIAL AND METHODS

Samples were taken in August 1988. The
permanently wet substratum rendered it im-
possible to use the square frame. Instead 10 1
of ground cover (litter, mosses etc.) were ta-
ken at each locality. The litter was immedia-
tely sifted through a sieve of 10 mm mesh,
then dried during 2—3 days, and sifted
through a smaller (3 mm) mesh. Both the



Fig. 3. Asloping rich soligenous fen above Kongs-
voll (Loc. 11), close to the timberline; the only
forest fen examined. Vegetation of Betula nana,
Salix myrsinites, Equisetum palustre, Parnassia
palustris, Saussurea alpina, Deschampsia caespi-
tosa, Polygonum viviparum, Carex capitata, C. ni-
gra, C. dioica, Paludella squarrosa, Cinclidium
stygium, Plagiomnium ellipticum; calcareous out-
crops (left). A. habitat of O. elegans, C. lubrica, V.
arctica, C. columella, P. pygmaeum (dominant),
V. pellucida, N. petronella & E. fulvus. Photo
author.

Table 1. Characteristics of the studied fen types at Dovrefjell.

Fen type Topogenous Mixed/topog./solig./ Soligenous
Altitude: 880—1092 900—1100 900—1400
pH: 52— 6.6 55— 65 55— 6.6
Ca/mg/g 35—128 5.0 —14.6 47 —138
No. of fens: 11 13 13
Indicator Carex lasiocarpa Saxifraga aizoides
plants: Carex aquatilis Parnassia palustris
Menyanthes trifoliata Tofieldia pusilla

resulting fractions were hand-sorted twice.
Only living snails were taken into account,
slugs and dead shells being omitted.

The litter pH was measured electrometri-
cally on fresh litter in distilled water. The
calcium content in litter was analysed using
flame spectrophotometer, as total calcium
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Fig. 4. A topogenous fen at Tollefshaugen, on the
bottom of Grimsdalen (Loc. 23). Vegetation of
Carex nigra, C. panicea, Drepanocladus revol-
vens, Campylium stellatum, Scorpidium scorpio-
ides. A habitat of O. elegans, V. lilljeborgi, V.
geyeri(dominant). C. columella, P. pygmaeum, N.
petronella, N. hammonis & E. fulvus. Photo aut-
hor.

per 1 glitter, each result being a mean of three
measurements.

Species constituting 30% or more of a
sample are referred to as dominants. Con-
stancy is expressed as % localities at which a
species was present. Dominance is % locali-
ties at which a species dominated.

Fig. 5. A general view of a rich mixed fen at
Tingsvaet (Loc. 8) Vegetation of Betula nana, Sa-
lix lapponum, Scirpus caespitosus, Eriophorum
angustifolium, Andromeda polyfolia, Paludella
squarrosa, Philidium ciliare, Drepanocladus re-
volvens, D. badius. A habitat of C. lubrica, V.
arctica, C. columella (dominant). P. pygmaeum,
A. subfuscus, V. pellucida, N. petronella & E. ful-
vus. Photo author.
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Fig. 6. A rich mixed fen at Gronbakken (Loc. 2).
Vegetation of Betula nana, Salix phylicifolia, Eqi-
setum palustre, Eriophorum angustifolium, Carex
nigra, C. panicea, C. dioica, Tomentypnum nitens,
Paludella squarrosa, Campylium stellatum, Dre-
panocladus revolvens. A habitat of O. elegans, C.
lubrica, V. lilljeborgi, V. genesii, C. columella
(dominant). P. pygmaeum, N. petronella & E. al-
deri. Photo author.

Statistical significance of differences be-
tween the soligenous and topogenous fens
with respect to the presence of particular spe-
cies was estimated using Chi square test with
Yates’ continuity factor.

RESULTS AND DISCUSSION
Characteristics of the fen malacocenoses

Twenty-one species were found in the studied
fens, 17 of them being present in the quantita-

tive samples (Appendix 2). Vertigo substriata
(Jeffreys) was collected at loc. 1 but not
found in the sieve sample. Slugs recorded
were: Arion subfuscus (Draparnaud), Dero-
ceras laeve (O. F. Miiller) and D. agreste
(Linnaeus). The number of species per loca-
lity ranged from 1 to 10, and the total density
(number of individuals per 10 1 litter) from 5
to 358 (Appendix 1). Seven species were
common (constancy >40%), four rather
common (constancy 20—40%) and six rare
(constancy <10%) (Appendix 2).

In the studied malacocenoses, species re-
stricted to fen habitats constituted 28.6% (O.
elegans, V. lilljeborgi, V. geyeri, V. genesii,
E. alderi, V. parcedentata). Zoogeographi-
cally, eight species (38.1%) were Arctic-Al-
pine, Boreo-Alpine or N European, the re-
maining being widely distributed (Tab. 2).
Of constant components, four widely dis-
tributed species were euryoecious, two Arc-
tic-Alpine species (V. arctica. C. columella)
— rather euryoecious, and only two (N Eu-
ropean V. genesii and Holarctic O. elegans)
were restricted to fen habitats.

In all the malacocenoses single or at most
two species dominated strongly (often >50%
total density) (Appendix 1). Arctic-Alpine C.
columella and V. arctica were the most fre-
quent dominants, at 18 and 13 localities re-
spectively. O. elegans, V. lilljeborgi, V.
geyeri, P. pygmaeum, V. pellucida and E. ful-
vus dominated in one or at most in three sites
(Appendix 2).

Table 2. Geographic distribution and restriction to fens of some snail species at Dovrefjell.

Species Restricted Arctic-Alpine/ Euryoecious/
to fens Boreo-Alpine/ rather
N European euryoecious
O. elegans X /Holarctic/ —
V. lilljeborgi X X —
V. parcedentata X X —
V. geyeri X X -
V. genesii X X —
E. alderi X /Holarctic/ —
V. arctica e X X
C. columella — X X
Z. harpa — X —
N. petronella — X —
P. pygmaeum — /Holarctic/ X
V. pellucida — /Holarctic/ X
N. hammonis — /Palearctic/ X
E. fulvus — /Holarctic/ X

30



Topog. Mixed Solig. CHI?

v I AT (IO &
e.avo I I DOTOOOOOD =
o.eve I WM WCTITOOD =
varcE] BT | <
rrve ] I DT s
~.aam T WD IO ==
~.rer I I I s
c.Lus I T IO s
veen I I WD s
veer I I - s
eruL I I D <
c.cor. I ) NN | ~°°

n-i n-13 n=13

Fig. 7. Species distribution in the three types of
fens. Black fields: species present, white fields:
species absent. Species with less than 5 localities
omitted.

Effect of fen type

The species composition of the malacoceno-
ses inhabiting the three types of fens showed
slight but constant differences (Fig. 7). To-
pogenous fens compared with soligenous or
mixed habitats were characterized by the
highest constancy of V. lilljeborgi and E. al-
deri. In soligenous fens C. columella was the
most constant, V. lilljeborgi absent and E.
alderi rare, the differences being statistically
significant (Fig. 7). Though V. genesiiand V.
pellucida seemed rather to avoid topogenous
fens, whereas C. lubrica showed a slight pre-

ference for mixed habitats, the differences
were statistically not significant.

Most mixed and soligenous fens (15 of 26)
were dominated by C. columella, six by V.
arctica, and five by both those species or
either species and P. pygmaeum. In topoge-
nous fens the following species dominated: V.
lilljeborgi (3 of 11 fens), O. elegans (2), and
V. arctica, V. geyeri, C. columella, P. pygma-
eum and E. fulvus, each in one fen.

The results indicate differences between
the three fen types. Extreme and mean values
of the number of species and total density for
those habitats are presented in Table 3. The
mixed fens appear on average to be the
richest, both with respect to the number of
species and individuals. The difference be-
comes still more pronounced when the poo-
rest habitats are compared: pH<6, Ca con-
tent <8 mg/g, and altitude >1000 m a.s.l.
(Tab. 3). Such differences can be partly ex-
plained in terms of the litter acidity and cal-
cium content. However, the fact that the poo-
rest of mixed fens harbour more species and
individuals than the poorest fens of the other
two types may be accounted for by the mo-
saic character of the former, their more va-
ried topography and vegetation. Thus they
may provide more places with locally favour-
able conditions than do topogenous and soli-
genous habitats.

Effect of litter acidity and calcium content

Both the number of species and the total den-
sity are correlated with the litter pH (Fig. 8A)
and its Ca content (Fig. 8B), the correlation
with the latter factor being more strict.

The increase in the total density with inc-
reasing pH and Ca content varies between
species (cf. also Appendix 2). Though in most

Table 3. Number of species and total density in the studied types of fens. For poor fens only mean is given

(see text).

Fen type: Topogenous Mixed / topog./solig./ Soligenous

No. of species 2—10 1—10 3—9

5.6 6.7 6.3

Total density 5—236 5—356 14—358
63.8 154.9 145.2

No. of fens 11 13 13

Poor fens:

No. of species 3.0 43 3.0

Total density 33.0 104.0 375

No. of fens 3 4 2
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Fig. 8A. Total density (top) and number of species
(bottom) in relation to litter pH. For total density r
=0.66,y=170.7 x — 904; for species number r =
0.58, y = 3.58 x — 15.3; for both p = 0.001.

cases the abundance was lower in poorer ha-
bitats, such species as O. elegans, V. lillje-
borgi, N. petronella and E. alderi attained
fairly high abundance of both rather low (pH
5.5—5.7, Ca 5—6 mg/g) and very high (pH
c. 6.5, Cac. 14 mg/g) values of pH and Ca
content. C. lubrica and N. hammonis both
reached their highest density at pH c. 6.5 and
Calevel c. 14 mg/g. For species with nume-
rous records it was possible to determine an
optimum range of pH and Ca content at
which they reached their highest densities. V.
genesii and C. columella are typically calci-
philous (pH>6.5,Ca>11mg/g). V. arcticais
more tolerant (Appendices 1, 2). The abun-
dance of P. pygmaeum, V. pellucida and E.
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Fig. 8B. Total density (top) and number of species
(bottom) in relation to Ca level (mg/g). For total
density r =0.74,y = 23.79 x — 67.95; for species
number r = 0.80, y = 0.48 x + 2.37; for both p =
0.001.

Julvus seems to depend on factors other than
the acidity and calcium content in the litter.

The dominance structure of snail commu-
nities in particular fen types was partly de-
pendent on the litter pH and Ca content. This
was especially clear in topogenous fens —
those of low pH and Ca level were dominated
by V. lilljeborgi, O. elegans, V. arctica and E.
Jfulvus. In the fens of higher values of both
factors V. geyeri, P. pygmaeum and C. colu-
mella were the dominants. The dependence is
also apparent from the comparison of habi-
tats in which the two most common domi-
nants formed a majority. Most (11 of 18) fens
dominated by calciphilous C. columella had
pH>6 and Ca content >10 mg/g (Appendix



1). All sites at which V. arctica, preferring a
lower pH and Ca content, was dominant (13
fens) had Ca content <8 mg/g, and all, ex-
cept one, had pH<6.

Numerous authors (e.g. Burch 1955, Valo-
virta 1968; Wireborn 1970, 1982, Waldén
1981, Andersen & Halvorsen 1984) found a
strong positive correlation between the pH of
soil or litter on one hand, and the number of
species and/or individuals on the other. Ac-
cording to Burch (1955) and Voelker (1955)
pH itself within a certain range has no effect
on land snails and should be viewed not as a
decisive factor, but as an indicator of e.g.
calcium level which is an actual critical fac-
tor for land snails (Waldén 1981). The fact
that the number of species and individuals in
the studied fens is better correlated with the
calcium than with the litter pH confirms the
suggestion.

Valovirta (1968), when studying effects of
the soil and litter acidity on snails in hyperite
hills in Finland, found differences between
species in their preferred pH ranges. His re-
sults, considering differences in habitats and
species composition between the two areas,
agree well with those obtained in Dovrefjell.

The fact that soligenous and mixed fens
were on an average richer in species and indi-
viduals than topogenous habitats may be
partly explained in terms of Ca content and
litter pH. The mean Ca level of the litter in
soligenous and mixed fens was 9.1 mg/g, in
topogenous, 6.5 mg/g. The mean pH value
for the former group of fens was 6.1, for the
latter 5.9. The differences in pH in most ca-
ses may be accounted for by the so called
slope effect (Valovirta 1968): calcium of the
bedrock is more readily extracted by running
water on sloping ground, resulting in turn in
the litter pH being higher on sloping than on
level ground. The studied soligenous and mi-
xed fens were situated wholly or partly on
slopes, topogenous on flat valley bottoms.

Effect of altitude

Three groups of species could be distinguis-
hed with respect to vertical distribution (Tab.
4). The first comprises species which have
distinct lower limits to their vertical range (c.
900 m a.s.l.). V. arctica, C. columella and V.
genesii have an altitude optimum (>1000 m
a.s.l.) at which they attain their highest abun-

Table 4. The highest records of species found in Dovrefjell compared with their previous highest records
in S Norway. Hardangervidda — Solhgy, 1969; various sites in S Norway — Waldén, personal

communication.

Species Dovrefjell Hardangervidda Various sites, S Norway
C. arctica 1400 1470 —
C. columella 1400 1470 1460
V. parcedentata 1210 — —
V. genesii 1210 — 770
E. fulvus 1400 1470 1450
Z. harpa 1250 780 1250
C. lubrica 1210 1000 1200
P. pygmaeum 1210 1300 1300
A. subfuscus 1210 1470 —
V. pellucida 1210 1470 —
N. petronella 1210 1260 1200
E. alderi 1169 — —_
A. arbustorum 1169 1470 —
V. substriata 1100 270 —
P. muscorum 1100 — —
O. elegans 1050 — —
V. lilljeborgi 1000 250 990
N. hammonis 1000 1100 1050
D. agreste 950 270 —
D. laeve 950 1250 —
V. geyeri 880 — 410
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dance. The second group appeared in most of
the studied vertical range, though often with
quite a modest abundance. The third group
comprises species limited to lower altitudes.

The altitude preferences of the first group
are reflected by the dominance structure of
the malacocenoses in sites situated above
1000 m a.s.l. (Appendix 1). At 19 (95%) of 20
such localities V. arcticaand/or C. columella
dominated. The dependence of the domi-
nance structure on altitude was less pronoun-
ced at localities situated below 1000 m a.s.1.
Six of 17 such sites were dominated by spe-
cies of the third group (O. elegans, V. lillje-
borgi, V. geyeri), two by a member of the
second (P. pygmaeum), the remaining nine
localitites being dominated by C. columella.

The first and second groups (14 species)
exceeded the timberline, the third did not. Of
the former V. substriata, Z. harpa and C.
lubrica were listed by Solhgy (1969,1976) as
not exceeding the timberline on Hardanger-
vidda. Of species listed by that author from
above the timberline N. hammonis and D.
laeve were found only below it in Dovrefjell.

Since Dovrefjell is situated farther to the
north-east than Hardangervidda, it could be
expected that some species might reach lower
altitudes in the former area. Likewise, the
number of species exceeding the timberline
should be lower in Dovrefjell. The actual
situation was the opposite (14 species in
Dovrefjell compared with 12 listed by Sol-
hoy 1976).

The records of V. substriata, V. geyeri, V.
genesii, D. agreste and E. alderifrom Dovre-
fjell considerably extended their vertical dis-
tribution in S Scandinavia (Tab. 4). There are
no data on the vertical range of E. alderiin S
Norway. The species was found at 560 m
a.s.l. in Abisko (N Sweden) (Nilsson 1968),
at 850 m a.s.l. in Lycksele Lappmark (Wal-
dén 1971), and at 690 m a.s.l. in Ammarnis,
N Sweden (Proschwitz 1985), so its occur-
rence at 1169 m a.s.l. would be the highest
known, even though farther to the south.

Notes on Vertigo parcedentata

As nearly all previously published data on V.
parcedentata Al Braun) (LozZek 1964, Wal-
dén 1986, Stworzewicz 1989) pertain to sub-
fossil associations, its habitats and require-
ments merit a more detailed description. The
species as subfossil is a characteristic compo-
nent of loess faunae in entire Europa, and in
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C Europe it indicates cool climatic phases
(LoZek 1964, Stworzewicz 1989). Until not
long ago it was regarded as extinct since the
end of Weichselian (Waldén 1986), but was
then found alive in Dovrefjell (Waldén 1986,
Nilsson.1987).

At two of the present localities (W. Knuts-
hoa 1, Grosmyra 7) it was previously found
by Nilsson (1987 and personal communica-
tion), the other two (S Hjerkinnhoi 5, Flim-
saetrin 30) are new records. All the sites are
situated at 990—1210 m a.s.1., the litter pH
ranges from 5.9 to 6.5, the calcium content
from 7.5 to 14.0 mg/g (Appendix 1). All are
open fens of soligenous (locs 1, 5) or mixed
(7,30) character, from sloping at 5°—10° (1,
5) to nearly flat (7, 30). These facts allow one
to characterize the species provisionally as an
Arctic-Alpine calciphile inhabiting rich to

Table 5. Vegetation at localities of V. parcedentata
in Dovrefjell.

Vegetation Locality: 1 5 7 30

Shrubs:
Betula nana
Salix myrsinites
S. phylicifolia
S. arbuscula
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Herbaceous plants:
Parnassia palustris
Thalictrum alpinum
Saxifraga aizoides
Eriophorum angustifolium
E. scheuchzeri
Andromeda polyfolia
Deschampsia caespitosa
Egquisetum palustre
E. hyemale
E. variegatum
Carex dioica
C. capillaris
C. saxatilis
C. vaginata
C. atrofusca

. C. cardorhyza
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Mosses:
Sphagnum warnstorfii
Tomentypnum nitens
Drepanocladus revolvens
Campylium stellatum
Paludella squarrosa
Ditrichum flexicaule
Fissidens adianthoides
Catoscopium nigritum
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Table 6. Accompanying species of Vertigo parce-
dentata.

Species Locality: 1 5 7 30
V. genesii X X X X
C. columella X X X X
V. arctica X X — X
V. pellucida X X X
P. pygmaeum X X X —
N. petronella X X —
E. fulvus X X — —
C. lubrica — X X —
E. alderi — — X X
O. elegans - — X —
V. substriata X — — —
V. lilljeborgi — X

extremely rich open fens of soligenous or mi-
xed type. The number of localities (4) and
specimens (c. 20) suggests that the species is
rare. Vegetation at the four localities varies,
the common character being many plants in-
dicative of rich conditions, and a luxuriant
moss cover (Tab. 5). In all the sites V. parce-
dentata was accompanied by V. genesii and
C. columella (for other accompanying spe-
cies see Tab. 6). At localities 5, 7 and 30 V.
parcedentata was found only in the samples,
at loc. 1 also in the field. The individuals
collected in August 1987 and August 1988
were found among birch (Betula nana) litter,
at the base of drier hummocks or elevated
calcareous outcrops.

Concluding remarks

The type of fen, leaf litter acidity and calcium
content, and altitude have an effect on the
number of species, their abundance and the
composition and dominance structure of the
studied malacocenoses. The degree to which
each of these and possibly other factors influ-
ence the qualitative and quantitative charac-
teristics of the fen malacocenoses requires
more extensive studies.
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SAMMENDRAG
Sneglefaunaen i Dovrefjell

Sneglefaunaen i 37 gjengroingsmyrer, bak-
kemyrer og blandingsmyrer (ultraoligotrofe,
meso-/eutrofe) i Dovrefjell bestir av 18
sneglearter og 3 nakensneglearter, med 1—
10 arter pr. lokalitet og 5—358 individer pr.
10 1 strp. Pa de fleste lokaliteter dominerte
enkeltarter sterkt. Antall arter og individer
og dominans-strukturen av landsnegler av-
henger av myrtype, pH og Ca-innhold, og
heyde. To av fire registreringer av Vertzgo
parcedentata (Al. Braun) er pa nye lokalite-
ter.

REFERENCES

Andersen, J. & Halvorsen, O. 1984. Species com-
position, abundance, habitat requirements and
regional distribution of terrestrial gastropods
in Arctic Norway. Polar Biol. 3: 45—53.

Burch, J. B. 1955. Some ecological factors of the
soil affecting the distribution and abundance of
land snails in eastern Virginia. The Nautilus 69:
62—69.

Dzieczkowski, A. 1988. Zespoly slimakow (Gas-
tropoda) zbiorowisk lesnych Polski. Studium
ekologiczne. Prace Kom. biol. PTPN 68, 117

pp-

Girdenfors, U. 1987. Impact of airborne pollution
on terrestrial invertebrates with particular re-
ference to molluscs. National Swedish Envi-
ronmental Protection Board. Report 3362, 115

pp-

Holtedahl, O. 1960. Central southern Norway. Pp
389—403 in Holtedahl O. (ed.) Geology of
Norway. Norg. geol. Unders. 208, 540 pp.

Lozek, V. 1964. Quartirmollusken der Tschecho-
slovakez Rozpr. Ustt. Ust. geol. Praha 31, 374

, 32 pls.

Nilsson, A. 1968. De pa land levande molluskerna
inom Abisko Nationalpark. Redogorelse for
undersékningar utforda dren 1966-1967. Sten-
cil. Landskrona, 58 pp.

Nilsson, A. 1987. Terrestrial molluscs from the
western part of the Tornetrisk area. Fauna
Norrlandica 5: 53—66.

Proschwitz, T. von. 1986. Die Landschnecken-
fauna des Ammarnds-Gebietes (Lappland,
Nordschweden, mit einigen Bemerkungen zur
Gattung Euconulus Reinh. (Gastropoda). Ma-
lakol. Abhandl. 10: 95—108.

35



Solhgy, T. 1969. Finseomradets terrestre mollusk-
fauna. Fauna 22: 207—214.

Solhgy, T. 1976. Terrestrial gastropods (Mol-
lusca, Gastropoda: Basommatophora & Styl-
ommatophora). Fauna of the Hardangervidda
10: 23—45.

Stworzewicz, E. 1989. Slimaki — Gastropoda.
Pp. 43—67 in Kowalski K. (ed.) Historia i
ewolucja ladowej fauny Polski. Folia Quater-
naria 59/60, 262 pp.

Valovirta, I. 1968. Land molluscs in relation to
acidity on hyperite hills in Central Finland.
Ann. zool. fenn. 5: 245—253.

Voelker, J. 1959. Der chemische Einfluss von
Kalziumkarbonat auf Wachstum, Entwicklung
und Gehédusebau von Achatina fulica Bowd
(Pulmonata). Mitt. Hamburgs zool. Inst. 57:
37—178.

Waldén, H. W. 1971. Om landmolluskfauna i
Tarnasjoomréddet i Lycksele Lappmark, jimte

36

ndgrainledande ord om de biologiska undersok-
ningarna i de norrldndska dlvdalarna 1959—
1968. Fauna och Flora 66: 53—66.

Waldén, H. W. 1981. Communities and diversity
ofland molluscs in Scandinavian woodlands. I.
High diversity communities in taluses and boul-
der slopes in SW Sweden. J. Conch. 30: 351—
372.

Waldén, H. W. 1986. A comprehensive account of
the Late Quaternary land Mollusca in Scandi-
navia. Malak. Abh. 11: 105—133.

Waireborn, I. 1970. Environmental factors influ-
encing the distribution of land molluscs of an
oligotrophic area in southern Sweden. Oikos
21:285—291.

Waireborn, 1. 1982. Environments and molluscs in
a non-calcareous forest area in southern Swe-
den. Thesis. Univ. Lund. 84 pp.

Received 1 July 1990.



Appendix. 1. Characteristics of the studied localities.

Locality Fen type

N° Name

1. ¥ Knutshéa solifenous
2. Grénbakken mixed

3. G8v&lisaetra soligenous
' l“lskt,]‘-‘—"1 mixed

Se S Njerkinnh8i soligenous
6. N Hjerkinnhéi soligenous
7. Grosmyra mixed

R, Tingsvaet mixed

9. Knutsh8a S upper soligenous
10. Knutsh8a S lower soligenous
1., Kongsvoll forest soligenous
12, Heeclingen topogenous
13. AvsjBen topogenous
14, Skridubekken soligenous
15. Avs jB8sactri mixed
16. H-ukak-rdtj"—n topogenous
17. Hauk skardmyrin topogenous
18, Lalen topogenous
19. Bergseng topogenous
20. Hjerkinn soligenous
21, Grimsdalshytta soligenous
22. Tverrlisaetri mixed
23. Tollef shaug topog
24, Mesaetri topogenous
25. nre!.d-lgggbk-ﬂ mixed
26. Bekkelaegret topogenous
27. Flgs jBbekken soligenous
28, ne¢lajsen mixed
29. Furuhovde topogenous
30. F18msaetrin mixed

31. DBlbekken mixed

32. Svesactra soligenous
33. Marsj8tangen topogenous
. sQtd111 soligenous
35. s@t81bekken mixed

36. Verkenssaetri mixed

37. Vecaskilet mixed

pi

6.3
6.5
6.5

6.2
6.3
6.5
6.5
5.8
5.8
6.3
6.0
6.1

5.2
5.7
5.5
5.4
5.6
5.8
5.5
5.5
6.6
6.0
6.6
6.5
6.1

5.9
6.1
6.1

5.7
5.9
6.6
5.5
6.3
6.1
6.4
5.6
5.8

Ce

13.8
14.6
10.5
11.2
12.1
7.8
14,0
10.4
7.9
10.4
9.4
5.5
3.5
4.9
5.0
5.0
5.8
6.9
k.0
5.4
9.9
13.9
7.5
8.6
6.0
6.2
8.1
6.9
5.6
7.5
6.2
h.7
12.8
5.6
1.1
6.4
7.8

Altitude Number  Total Dominant species /%/
of species density
1100 8 320 C. columella /45.31/
920 8 174 C. columella /53.74/
ko 4 358 C. columella /70.59/
940 7 116 C. columella /U46.55/
1210 9 152 C. columella /46.05/
1100 7 90 C. columella /48.89/
990 8 356 C. columella /58.99/
970 8 89 C. columella /38.89/
1400 3 14 Y. arctics /71.43/
1250 5 90 C. columella /46.74/
1000 8 259 P. pygmaeum /60.62/
900 [ 28 0. elegans /64.29/
930 4 7 V. 1illjeborgl /42.86/
1200 3 61 V. arotica /85.25/
1020 1 s Y. arctica /100/
1092 2 18 V. srctica /83.33/
1050 2 5 V. arctica /80.00/
800 7 47 0. elegans /76.60/
850 6 25 V. lilljeborgi /48.00/
950 8 60 C. columella /30.00/
950 9 259 C. columella /67.95/
920 10 223 C. columella /43.95/
880 8 63 Y. geyeri /34.92/
880 9 236 P. pygmaoum /39.83/
1060 s 69 V. -rctio- /36.23/
1100 s 46 g: %EI'!£'7§ {?; 7
1081 7 133 _g_: :::u-.ll-:’;Sg‘;a/
1169 7 126 Y. arotica /56.35/
920 L] 57 V. 111jeborgl /57.89/
1060 6 81 Y. srctioa /39.51/
1000 s 194 & =i 3y
o T B g omemes ey
980 10 170 <. Rl—l'u /32.35/
1030 4 60 Y. arotica /55 00/
€. colume /H.G?/
1000 10 250 T. '63'1—‘1'5 /54.80/
1100 5 120 Y. srotica /59.17/
1100 5 210 Y. arotioca /60.48/
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Appendix 2. Species list with some ecological characteristics. Localities at which a species dominated
underlined. For density both range and mean are given.

sipecios localitios Constancy Donsity Dominance pit Ca

vertigo arctica 1,5,6,6,9,10-12,14-17,18-20, 75.7 1-127 29.7 5,5-6.5 4,0-13.9
/nllenberr/ 22,25,26,27,28,29,30,31, 32, 21.9

33,234,35,36,37

Columrlla columalln 1-8,9,10,11,20-22,23-25,27, 73.0 2.252 48,7 5.5-6.6 U4.7-14.6
/Martens/ 28,30,31,32,33-35,36,37 66.2

Punctum pyrmaecum 1,2,4-8,10,11,13,18-23,24, 73.0 1-157 8.1 5.2-6.6 3.5-14.6
/braparnaud/ 25-29,31,32,33,35,37 24.6

Luconulus fulvus |,'¢—6,8-H,|10,16,'1B—25,_g§_, 73.0 1-53 2.7 S.4-6.6 4.0-13.9
/0. F. M#iller/ 27,28,32-37 15.2

Vitrina pellucida 1,5,6,8,11,13,14,20,21,24, 54.0 1-24 2,7 5.2-6.6 3.5-13.8
/0. F. Maller/ 25,26-28,30-33,35,37 5.0

Vertiro gencsii 1,7,18,20-22,24,27,30,31,33, 48.7 1-101 —— 6.0-6.6 7.5-13.8
/Credler/ 35,36 23.7

Ncsovitreoa potronella 1,2,4-6,8,11,18,19,21,23,26, 46.0 1-28 — 5.5-6.6 U.0-14.6
/L. Pfeiffer/ 27,31,33,35 5.7

txyloma elegans 2-4,7,11,12,13,17,18,19-23, 43.2 1-30 5.k 5.2-6.6 3.5-14.6
/Risso/ 32,33 6.9

Euconulus alderi 2,7,12,18,22,24,28-31,33-35 315.1 1=16 — 5.7-6.5 5.5-13.9
/Gray/ 5.3

Cochlicopa lubrica 2,4,5,7,8,11,21,22,24,31,33, 32.4 1-17 ——— 5.8-6.6 6.2-14.6
/0. F. Maller/ 35 6.0

Vertigo lilljeborei 2,7,12,13,19,22-24,29,31 27.0 3-ks 5.k 5.2-6.6 3.5-14.6
/¥Westerlund/ 15.9

Vertigo parccdentata 1,5,7,30 10.8 1-8 pr— 5.9-6.5 7.5-14.0
/Al. Draun/ 3.0

Pupilla muscorum 21,36 5.4 1-3 — 5.6-6.6 6.4-9.9
/Linnaeus/ 2.0

Vertigo geyeri -23 2.7 22 2.7 6.6 7.5
Lindholm

Zoogenetes harpa 10 2,7 L] — 6.3 10.4
/say/

Ariants arbustorum 28 2.7 2 —- 6.1 . 6.9
/Linnseus/
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