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I. INTRODUCTION

Two extensive monographs on the molluse fauna of IPinland appeaved at
the beginning of this century (Lutuer 1901 and MeLa 1902), but it was not
until the fifties that attention was again directed to molluses in this country.
The published investigations related mainly to the distribution of molluses
in southern Finland, with only a few observations on the molluses in northern
vegions (Kowr 1955, PETAsE & VEsanTo 1955, StuvoLa 1957).

The following observations on molluses were made in the Kevojoki River
valley in the northernmost commune, Utsjoki (latitude 69°30’ N), of Finnish
Lapland. The greater part of this area where the field work was done, a
valley less than one kilometre wide and about 60 kilometres long, includes
the Kevo National Park (IFig. 2).

The Kevojoki River valley extends in the north-south direction through
the treeless mountainous regions of Finnish Lapland. The valley contains
many canyons and especially the eastern bank is precipitous, even vertical
in places. The bare precipitous cliffs may be up to one hundred metres high.

The river varies in width from two metres at its sources to some twenty
metres at its mouth where it empties into Lake Kevojirvi. At places the river
flows into pools and in its middle reaches there is a string of lakes (Njaggal-
Jirvet) in a canyon extending over a distance of some ten kilometres. The
viver valley is described in greater detail in other papers of this volume.

A luxuriant flora grows in areas sheltered from the winds in the valley
and owes its existence to the water from abundant snow that melts in the
spring. The only forests in Utsjoki commune are found in valleys and here
they mainly consist of birech and pine, of which cven the latter forms stands.
In favourable places, small groves oceur and in the middle reaches and higher
up numerous meadow forests of birech (cf. HinvmEr-Anrs 1963).

Owing to the abundant vegetation the fauna is rich and varied, up to ten
times as numerous as in the surrounding areas.

The area is not inhabited, but a few peat huts that are still in use have
been erected by fishermen.
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Fig. 1. Sampling sites,

This investigation was carried out in July, 1956, when over onc hundred
samples were collected from plots 50 em square. The samples were taken in
the mornings from 3 to 10 a.m.; the weather varied from rainy to clear and
from calm to windy, and the temperature was always above =0°C. The
sampling sites were chosen so that material from all hiotopes would be col-
leeted. The plot was sampled by the plucking method starting from one
corner and advancing slowly to the opposite corner over a period of 10—25
minutes. No instruments such as nets or sieves were used, although they
might have been of advantage. The reason for their absence was the weight
of all material and equipment which had to be carried over long distances.

The samples for which adequate information was collected numbered 110.
The molluses in them were identified with the aid of STEENBERG’s handbook
(1911) and the papers of MeLa (1902) and Lutner (1901). The identi-
fications were made partly on site, but also, espeeially the identifications of
Vertigo speeies, at the Zoological Museum of the University of Turku with
the agsistance of Mr. H. VEsanro, M.Sec.

The hundred and ten samples collected from the area were grouped into
cight biotopes. The biotopes were defined on the basis of the plant life by
taking also into consideration the forest type. The map in Fig. 1 shows the

sampling sites.
II. THE MOLLUSC FAUNA OF VARIOUS BIOTOPES
1. The luzuriant groves

The cight samples from these biotopes represent 7.3 per cent of the total
number of samples. The proportion is high, but as these biotopes were few
in number and characterized the avea studied as compared with other regions
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of the commune, the relatively large number of samples is probably justified. Flooowa o Sl
The wood species were hirch and chokecherry. These species do not form true S 3
forests, for the groves covered only small areas (forests with tall ferns, alewer | 1111l
. 1 - » . (o
Hisymr-AnuTr 1963). The florae of the sampling sites are listed below. = -
gleo*a~ 1111
Table 1 OtolOC\]Nv—(c\'l||| 0
Molluses of samples from luxuriant groves. 2 ~ o
) 3 A O T O
Sample no. 2 3 4 32 33 34 35 37 Total
10
Euconulus fulvus .. .... 5 1 ) 1 24 20 1 8 62 SYa&8 111112
Perpolita petronella ... 4 4 — 2 4 6 2 24 Q¥ mw | | o
Discus ruderatus ... ... 5 1 3 2 13 15 10 4 53
Vitrina pellucida . . . ... 8 4 R 4 3 9 4 35 - A
Acanthinula harpa ..., 1 — — — 6 2 1 — 10 glosem e |
Perpolita hammonis ... 2 1 — — 3 3 2 5 16 < -
Cochlicopa lubrica .... 6 R — 3 5 8 2 26 leeg° 211 ||%
. 2]
Arion subfuscus . ... ... == — — — — 1 — — 1 E slg 1~ |~ L+ |
Total 31 13 8 5 57 55 33 25 227 8
H om0 o el | | 1=
go® ~
Sample no. (2) 4.7 from the soil under a nettle pateh in a luxuriant vegetation at the '§ @l o ||| A
foot of Kotkapahta cliff. (3) from the soil under a patch of Dryopteris filiz-mas and ,QE]J
litter in the preceding grove. (4) as in the preceding, but from the soil under a patch of Ribes w o g o> ww | = | | |o
spicatum. (32) 8.7 from the soil under R. spicatwm in a grove at the foot of Linkkapahta § 2 ol ot oo | o
cliff, (33) as the preceding, but from litter under pateh containing Rubus sazatilis, Paris S g w [« ' =
quadrifolia, Melica nutans and Galium uliginosum. (84) as the preceding, but from the soil f‘; o =~ TR I I O O =
under a nettle. (35) as the preceding, but from a layer of chokecherry leaves and branches = . . o -
Ll
in 8 place about 100 metres from the preceding near the Kevo Falls. g % “ | | |1
vl
JEIREE RN RS
R NN R NRF
2. Litters of the meadow forests
™~ |0 — l [ I | a1 I g
=) —
The number of samples from these groves was 23 (20.9 per cent), which T AT T I
is too few compared with those from luxuriant groves. The wood species in gl Es 0~ 18
these biotopes were birch and poplar, the tl.'ees being often as tall as 10 alo | |mg|mrnla
metres, and shorter mountain ash. Sometimes Juniper and willow grew in the o
vicinity (Fig. 38 in Himmr-AnTr 1963). S = I A I N
g
(5) 4.7 from the soil under Cornus swecica near the Kotkapahta OLff. (9) 5.7 from the G 2 R
soil under litter beside a moss turf in whieh blueberry and Faceinium vitis-idaca grew near $|e E o o § g . . "
Pikkn Kevojirvi. (11) as in the preceding, but from the soil under the bark and decayed z < £ § T3 g 588
— S 3 25 &
trunk of & poplar. (19) 1.7 from the soil under o moist layer of dead leaves and branches 54 ~as5S s 8 28 &
in a path containing blucherry, Faceinium vitis-idaea, 7. uliginosum, Empeliwm hermaphro- 3 § ) E 2 § s S '§
ditum and moss near the mouth of the Madjoki River, (31) 8.7 from a Inyor of dead leaves g3 B 2 ”»E 3 .§ .§ e
and branelies hetween sparse grass near a willow bush elose to a shore subject to floods near § § § P g E E 'E
the mouth of the Madjoki River. (42) 12.7 from moss turf between blueberry and Cornus e e

suecica in a place on a slope near the south end of the Nijaggaljiirvet lakes. (45) 13.7 from
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the soil under Hylocomium splendens and Lycopodium annotinum in an arca containing
poplars and birches up to six metres tall on a slope near the south cnd of the Njaggal-
jérvet. (46) the same site and date as the preeeding, but from dead leaves and branches
under Ribes spicatum. (48) from Hylocomium splendens under Cornus succiea, date and site
as for sample (45). (49) from litter under Cornus, Vaccinium vitis-idaca aond Ledum
palustre in a grove of 9-mictre-long birches a short distance south of the preeeding site.
(66) 15.7 from poplar litter on the bank of the Roajaatshe tributary. (79) 16.7 from birch
leaf litter in a pateh of Lastrea phegopteris on the bank of a hrook flowing from the
Skicrrifiilis mountain. (83) from moist birch litter between Geranium silvaticum and Rubus
saaatilis in a site at the mouth of the preceding brook. (84) from moist litter of Filipendula
ulmaria on the preceding site. (89) 17.7 from Direh litter beside u vock at the mouth
of a brook. (92) from a drier litter beside the rock in the preceding site. (94) 17.7 from
litter between Cornus succica, blucherry and Vaccinium uliginosum in a grove of hirch and
poplar 8 metres tall near the mouth of the Fiellu Brook. (95) in the preeeding site, and
under the same flora but without blucberry. (98) from litter in o pateh of Polystichum
lonchitis, Geranium silvaticum, Solidago virgaurca, Mclica nutans, juniper and Rubus
saxatilis in a grove of birch and poplar less than one kilometre up the brook mentioned
in the preceding. (99) from litter in a pateh like that in the preceding, but three metres
higher up the slope. (100) from a plot similar to the preceding, but three metres further
up. (101) from a plot similar to the preceding; but four metres further. (102) from a plot
similar to the preceding, but Polystichum lonehitis was absent,

3. Grasses of the meadow forests

The number of samples taken from the grass-covered plots was 15, which
is 13.6 per cent of all samples. The total number of samples from these meadow
forests is hence 38, or 34.5 per cent of all the samples. The trees of these
biotopes are birch and poplar, often up to 10 metres tall, shorter mountain
ash, juniper and willow (Fig. 38 in HAMET-AHTI 1963).

(41) 12.7 from the moss under blucberry and Cornus succica on a slope at the south
end of the Njaggaljirvet. (53) from the ground under a pateh of Lastrea linnacana,
Saussurca alpina, Cornus suceica, Viola biflora, Chamacnerion angustifolium, Saliz sp.

Tadble 3
Molluses of the grasses in meadow forests.

Sample no. 41 53 54 55 60 68 80 81 82 85 87 88 90 91 110 Total
Euconulus fulvus ...... 12 2 2 —27 219 621 9 2 1 8§ 4 2 117
Perpolita petronclle ..., 3 2 1 2 — 1 1 1 8 — 1 — 1 1 4 20
Discus ruderatus ... ... 1l - —— 716 — — 4 2 — — 38 1 — 34
Vitring pellucida ... ... l—-— 11— 1 3 — 1 1 3 3 1 1 4 20
Perpolita hammonis .... 1 2 — 1 1 1 3 — 1 8§ — — 1 1 — 15
Vertigo alpestris . ..... e e e — e o 3 3
Vertigo arctica ...... — — — — — __ l — — — 2 — 3 — — 6
Vertigo sp. . .......... _—— = = — — — 2 1 — — — — — s 3
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and Geranium silvaticum near the mouth of the Kamajoki River. (54) from a thin layer
of dead leaves from the same forest as the preceding. (55) from a thin layer of dead
leaves under Salix sp. and Geranium silvaticum from the same forest as the preeeding.
(60) date and site as the preceding, but from a luxuriant growth of Rubus sazatilis and
Cornus suecice. (68) 16.7 from a meadow under Saliz sp., Filipendule ulmaria, Trollivs
curopacus, Cornus succica and Geranium silvaticum on the bank of the Roajaatshe River.
(80) 16.7 from the soil under T'rollius europacus and Solidago virgawrea in a forest at tlie
mouth of the brook descending from the Skierrifiilis mountain. (81) as (80), but from
the soil under moist Filipendula ulmaria. (82) as (80) from the ground under Cornus
succice and among moss. (85) from o thin layer of litter under Geranium silvaticum in
the same meadow as the preceding. (87) 17.7 from the ground under Filipendula ulmaria,
Solidago virgaurca, Cirsium hetcrophyllvin and Miliwm effusum in a meadow. (8S) as the
preceding, but the plants were Cirsium heterophylivm, Filipendula wlmaria, Rubus savatilis,
Paris quadrifolia, Lastrca lnnacane and blueberry. (90) as the preceding, hut from
the ground under moist Filipendule ulmaria. (91) from a drier plot than the preeeding on
which Geranium silvaticum, Solidago virgaurca and dnthoxanthum odoratum grew in the
same meadow. (110) 18.7 from litter among Geranium silvaticum, Viole biflore, Lastrea
phegopteris and Cirsium heterophyllum in the upper part of the Kevo CLiff.

4. Litters of Hylocomium-Myrtillus forest type (HMT)

These specimens were from litters in forests where tundra bireh 4 to 6
metres tall grow and which may be taken to helong to the Hylocomium-
Myrtillus forest type HMT (Figures 26, 28 and 44 in HAMET-Amri 1963).
The twelve samples represent 10.9 per cent of all samples collected. Pine
trees a few metres tall were sometimes found in these semiforests in the lower
and upper reaches of Kevojoki.

(12) 5.7 from litter under Empetrum hermaphroditum and Vaccinum vitis-idace in a
group of aspens near the Pikku Kevojiirvi Lake. (17) 4.7 from a patch of I, hcrmaphrodi-
tum, V.myrtillus and V. vitis-idace on the Puksalskaidi. (22) 1.7 from litter under Ledum

Table 4
The molluses in litters from forests of HALT.

Sample no. 12 17 22 23 47 52 56 59 64 71 72 83 Total
Fuconulus fulvus . .ovuvunnas 4 8 4 5 18 5 2 11 18 3 1 6 85
Perpolita petronella « ovvvun.. $ — — — 1 — 1 1 1 5 1 5 19
Discus ruderatus .......vonn —_ — 3 3 — 1 2 7 20 2 5 ¢ 49
Vitrina pellucida . .vovvvunnnn 5y - - — - = 1 — — 8 4 1 17
Aeanthinula harpa . ......... — 8 — 2 = — — — 2 — — — 12
Perpolita hammonis . v.ovun.. —_— — = = = — — — — — 1 1
Vertigo alpestris . ..oviueuns _ — — 1 1 2 — 1 — — — — 5
Vertigo arctic . ...ccvveavann _ 1 — 4 1 — — — — — — — 6
Vertigo sp. ....vineniearans _— 2 - = = — = — — = — 2

Total 11 17 9 15 21 8§ 6 20 41 18 11 19

—
i)
[=]
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palustre, V. vitis-idace and moss ncar the mouth of the Madjoki River. (23) as in the pre-
ceding, but the flora consisted of V. uliginosum, Cornus suecica, Bubus arcticus, Tricntalis
curopaca and moss. (47) 13.7 under C.suecica at the southern end of the Njaggaljirvet.
(52) 12.7 from a patch of Lastrea linnacane and juniper below the nests of a House Martin
cliff colony onc kilometre south of Njaggaljiirvet. (56) 14.7 from the mouth of Kamajoki.
(64) 14.7 from litter under the nests of House Martin colony. (71) 16.7 about two kilo-
metres south of the Roajaatshe River. (72) from a layer of dead poplar leaves about
two kilometres south of Roajaatshe. (83) 16.7 from litter under Gerantum silvaticum and
Rubus sazatilis at the mouth of a brook flowing from the Skicrrifilis mountain,

5. Mosses under blueberry in Hylocomium-Myrtillus forest type

Fifteen samples (13.6 per cent) were taken from mosses under blueberry.
The plants were the same as in the preceding biotope. The total number of
samples from forests of the Hylocomium Myrtillus type (HMT) was 27 (24.5
per cent) (Figures 26, 28, 44 in HAmET-AHTI 1963).

Table &
Molluses of the mosses under blueberry in Hylocomium-Myrtillus (HAMT) areas.
Sample no. 10 16 20 29 30 36 69 70 73 74 75 78 96 97 109 Total
Buconulus fulvus ... .. —_ 9 — 1 — 1 4 — 6 — 4 2 1 2 — 30
Perpelita petronefle ,... 5 1 — 1 — — — — — — — — 4 — — 11
Diseus ruderatus ... ... 7m — — — — — — — — — — — 4 — — 31
Vitrine pellueida ...... _—— 11— — — 1 - 11— = — 8 — 11
Aecenthinule harpe .... 1 1 2 — 1 — 1 1 — 2 1 — 1 4 26 41
Fertigo alpestris ...... _ Y — 11— 1 - - - — — — — — 2
Vertigo sp. o ovenvnenn.. 1] — — — — — — — — - — — — — — 1
drion subfusens ..., — — — — — — — — — — 1 - — — — 1

Total 24 11 2 3 2 1 6 2 6 3 6 2 20 14 26 128

(10) 5.7 from the shore of Pikku Kevojirvi. (16) 5.7 from above the Konkiilinpahta
Cliff. (20) 1.7 from an area where blueberry, V. uliginosum, V. vitis-idaca and Empctrum
hermaphroditum grew among pine trees near the mouth of the Madjoki River. (29) 3.7 from
a bank of Madjoki. (30) as sample (29). (36) 8.7 from a pine wood where also bireh
grew near the Kevo Falls.(69) 15.7 from a patch one kilometre to the south of Roajaatshe.
(70) as (69). (73) 16.7 one kilometre south from (69). (74) as the preceding. (75) as (73).
(78) 16.7 from the bank of a brook flowing from the Skierrifiilis mountain. (96) 17.7 from
the mouth of the Ficllu brook. (97) the same place and date as the preceding. (109) 18.7
from under blucherry and Phyllodoce cocrulea on Kevo Cliff near the upper reaches of
the falls.

6. Empetrum-Vaccinium type (EVT) areas

The samples taken from Empetrum and Vaccinium areas numbered 16
(14.5 per cent). The trees in these arveas were birches varying from 2 to 4

- |
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metres in height, but also pine oceurred often, especially in the lower reaches
of the river, where it grew as tall as ten metres. Empetrum hermaphroditum
grew in all the areas sampled (Figures 42 and 43 in Hiumr-AnTI 1963).

Table 6
Molluses of the Empetrum-Vaccinium-type arcas.

Sample no. 1 7 8 13 15 28 38 39 40 50 51 57 58 65 86 93 Total
Buconulus fulvus ... 2 1 4 5 — — — — 3 7 214 12 3 3 4 060
Perpolita petronella, — — 1 — — 1 — — — — — — ] — — — 3
Discus ruderatus .... — — 1 — — — — — 1 — 6 — 38— — — 11
Vitrina pellucida .. — — — — — — — — — — — — — 1 1 — 2
Acanthinula harpa .. — — — — — — — — 1 - — — — 1 — — 2
Vertigo alpestris ... — — 1 — 1 — — — — — — — — — — — 2
Vertigo sp. ........ —_ 3 — 4 — — — — — 1 - — — — — 8

(1) 4.7 from leaf litter on the upper slope of the Kotkapahta Cliff. (7) 5.7 from litter
under V. witis-idaca on the upper slope near the mouth of the Madjoki River. (8) 4.7 from
litter in the valley of the Sicdgajoki River. (13) 5.7 from leaf litter near Pilku Kevojirvi
Lake. (15) 5.7 from dry moss interspersed by micromammalian paths below the Konkiin-
pahta Cliff, (8) 3.7 from litter under Empetrum hermaphroditum, juniper and tundra birch
near the mouth of Madjoki. (38) 11.7 from moss and litter in the Njaggaljirvet pine wood.
(39) as sample (38). (40) 11.7 from leaf litter on the upper slope of a hill in the middle
region of the Njaggaljiirvet. (50) 12.7 from litter on lichen and moss under House Martin
nests one kilometre south of the Njaggaljirvet. (51) 12.7 from leaf litter in the same area
as the preceding. (57) 14.7 from leaf litter at the mouth of the Kamajoki River. (58) 14.7
as sample (57). (65) 157 from leaf litter on the bank of Roajaatshe. (86) 17.7 from
lichens at the mouth of the Skierrifilis brook. (93) 17.7 from juniper and birch leaf litter
half a kilometre north of the mouth of the Fiellu brook.

7. Cladina type (CIT) areas

The number of samples collected from areas of this type in which bireh
trees less than two metres tall grow was 11 (10.0 per cent) (Figures 22, 23,
and 41 in HAmET-AHTI 1963).

(61) 14.7 from litter on a narrow ledge where six Vertigo alpesiris were found under
House Martin nests near the Roajaatshe River mouth. The following samples contained no
molluses.

(6) 5.7 from under Empetrum hermaphroditum and lichen near the Kotkapahta Cliff.
(18) 4.7 from litter under E. hermaphroditum, Arctostaphylos wva-ursi, V. vitis-idaca and
Ledum palustre one kilometre up the river above the Pikku Kevojirvi. (21) from litter under
V. vitis-idaea, A. wva-ursi and lichens in a birch stand near the mouth of the Madjoki River.
(27) 8.7 from 4. alpina and lichens. (43) 12.7 from litter under lichens among rocks near
the south end of the Njaggaljirvet. (44) as sample (43), but from moss. (63) 14.7 from

17
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dry litter under Ledum palustre in an area covered by facces below House Martin nests near

the mouth of the Roajaatshe River. (67) as sample (68), but from lichens. (76) 16.7 from
mosses on the Skierrifiilis slope. (77) as sample (76).

8. Treeless meadows

Ten samples (9.0 per eent) were taken from meadows, most of which were
covered by sparse vegetation. Only two of the samples contained molluses
(24 and 107).

(24) L7 two Euconulus fulvus individuals from a meadow of Trollius curopaeus
dlchemilla sp., Anthozunthum odoratum, Saussurca alpina, Poljigoniom viviparum and i.-n:u((i
sudetica near the mouth of the Madjoki River. (107) 18.7 from litter under Trollius curo-
pacus and Viola biflora, where single Buconulus fulvus and Vertigo arctica were found near
the Kevo Cliff, (14) 147 from litter under Cornus suecica and Chamaenerion a ngustifolivm
below the Kinkiiinpahta CLiff. (25) 1.7 from an area close to that from which 5}1111 ple (24)
was faken, near the mouth of the Madjoki River, (267 as sample (25), but frmnllitis‘r
under Bubuy arclices, R, saratilis, Galtwm wligingsum and Solidago '!.H:}'.l.ff.f-:!,l‘f.'r!. (103) iS. 7
from litter under Dryopteris austriace near the Kevo ClLfL, (104) as sample I|'1ﬂ£: ) l;ut-
from litter under Angelica arvehengdlice at the water edge. (105) as the preccdin." hﬁ’t the
Florn consisted of Lastrea phegopteris. (106) nag sample (103), bot the flora trt;cnsi:sted
of Polygonum viviparum, Muium sp. (moss), Tiola biflora, Geranium sitvaticum, Trollius
curopacus and Oxyrie digyna. (108) as sample (103), but a litfle higlher up, 'fT-'(JI}l litter
under Dryopleris austriaca, ' B

III. SPECIES

Cochlicopa lubrice Miill. This species is predominantly an inhabitant of
the luxuriant groves for it was not found in the other aress. The species was
found in six samples, from both soil and litter. These samples were taken
funong Urtica diocca, Rubus sazatilis, Paris quadrifolia and Melica nutans
in areas where chokecherry grew. The sampling sites were located at the feet
o'f the Kotkapahta and Linkkapahta cliffs where the luxuriance of the vegeta-
tion was due to the droppings of birds. These groves were the most favourable
as far as the vegetation and molluses were concerned since the numbers of
different species and individuals were greatest in them. Two samples from
these groves in which Cochlicopa were not found were taken from under a
Ribes spicatum bush.

MEeLa (1902) mentioned that this species lives in moist places and MAKELA
(1938) has confirmed this. SrroNeN (1957) stated that it is found in luxuriant
groves, and LuTaEr (1901) has reported that this is predominantly so. This
is clearly evident in the Kevojoki area, where the species occurs only
in luxuriant groves. In the number of individuals it is the fourth in tﬂe

- 1
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meadow forests and eighth in the whole area studied. The mean incidence
is 13 individuals per square metre (see Tables 8 and 9). The molluse species
that accompany it in order of decreasing number of individuals are Euconulus
Ffulvus, Discus ruderatus, Vitrina pellucida, and Perpolita petronella; the
last-mentioned is less numerous than Cochlicope (compare SiLvona 1957).

According to Mena (1902) and LutmEr (1901), the species is found
thronghout Finland. The species has been found only once in Inari, northern
Lapland, in the valley of Paatsjoki River, which no longer is a part of Fin-
land (ecf. LurHER 1901).

Vertigo arctice Wall. MELA (1902) and StroNEN (1957) have reported that
this species prefers to live on blueberry plants. SAARINEN (1956) found three
individuals of this species in two arveas of the Myrtillus type. The method of
sampling employed in the present study is probably the reason why the speeies
was not found more often. It seems, however, that this Vertigo species is
almost solely an inhabitant of the litter and grass of meadow forests and
the litter of the Hylocomiwm-Myrtillus biotope. According to its abundanece
figures, it is almost equally common in both biotypes (see Table 8). MAKELA
(1938) has stated that the species is found in luxuriant groves and Ozalis-
Myrtillus biotopes.

The species has spread throughout the country (LurteErR 1901), although
MeLa (1902) states it to be a species mostly occurring in Lapland. The latter
is econfirmed by the observations of PETigi & Vesanto (1955) who found
the greatest number of individuals of this species in northernmost Lapland.

Vertigo alpestris Alder. This species is absent from the most Iuxuriant and
least fertile biotopes. Only a few individuals were found by SrroNeEN (1957)
at Siilinjarvi. Lurtner (1901) stated that it occurs throughout the eountry
and in all biotopes, but MAxeLA (1938) and StroNEN (1957) concluded that
it occurs only in the most fertile biotopes. In the Kevojoki area, the species
was found most often in the meadow forests and the litters of Hylocomium-
Myrtillus areas, and it was the only molluse species encountered in areas of
the Clading type, and even this sample was taken from an unusual location,
on a ledge of a cliff below House Martin nests. The allocation of the sample
to a certain biotope is uncertain.

The species has previously been found on the banks of Inarinjoki River in
Lapland (LuTtaer 1901). MeLA (1902) has stated that it is found as north as in
Lapland. PerisX & Vesanto (1955) did not encounter the speeies.

Vertigo sp. A part of the individuals of this family were damaged on collection
and a part fell to the ground and were not recovered. For this reason the
number of unidentified Vertigo species is given in the tahles.
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Norwa,

70° N
A -\Kevo River
Enontekid |Inari
—)

Sweden
U.8.8.R.
Siilinjjirvi
K8y1i6 - *Suonienmi
BRET h Lo 60° N
Fig. 2. The arcas of study mentioned
Turku archipelago in this paper.

Adcanthinule herpe Say. Both MELA (1902) and Lutmer (1901) stated that
this species is a northern species, which, however, oceurs in certain regions
in southern Finland. It was not found by MAxeLX (1938) in Suoniemi, but
S.IP‘ONEN (1957) econcluded it to be a species living in Myrtillus-type, Vac-
cmum-type and Owxalis-Myrtillus-type areas and luxuriant groves. From
these observations and those made in the Kevojoki valley, the species seems
to prefer blueberry plants. S1roNEN (1957) mainly collected the species with
a hoop net. The species is the fifth in frequency and in the number of indi-
viduals in the Kevojoki area and is not found in grasses and lichens.

The northern distribution of the species is seen in the following table
where the numerators give the number of samples containing the species, and
the denominators the total number of samples.

InL, Kevojoki, Northern Finland, S1rvorLa ( 1964) ............ 34/110
PS8, Biilinjirvi, Central Finland, SIPONEN (1957) ............ 28/150
St, Suoniemi, SW Finland, MAKELX (1938) .................. 0/192
St, K&ylig, SW Finland, S1voLA & VESANTO (1958) ... ....... 0/25

V, Luonnonman, SW Finland, SAARINEN (1956) .............. 0/134

A, Kokar Island, 8W Finland, PETiJi & VESANTO (1959)

w@
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Discus ruderatus Stud. This speeies, which is clearly an aretic speeies accord-
ing to LurHer (1901), prefers to live in rotting wood throughout the countary.
This is the conclusion of MELa (1902), MAxELA (1938), SAARINEN (1956),
SiroNEN (1957) and the present writer. It is frequently found in large
numbers in such places; this shown by the faet that it is third in order of
incidence and definitely second in number after Euconulus. The incidence
is as high as that of Euconulus or higher in luxuriant groves, in the litter
of meadow forests and in the mosses of Hylocomium-Myrtillus areas. Its
incidence in Lapland is possibly somewhat less than expected, for LEATINEN
(1954) has reported that it is probably the most common molluse in Lapland.

Perpolita hammontis Strem. This species, which occurs throughout the country
according to Mera (1902) and LutHER (1901) is the sixth in both incidence
and numbers in the Kevojoki area. In Siilinjdrvi, it is second after P. petro-
nelle (SiroNEN 1957). The variation of the relative incidence and number
of individuals of these two species in the north-south direction is shown in
the following table. The information is from the same publications as the
information on Acaenthinule harpe. The numerator is the number of indi-
viduals and the denominator the number of positive samples.

Perpolita petronclla  P. hammonis

Kevojoki area .....cvveeriivesaneinrnnn.. 156/54 63/25
ISFOTNE 1 15 o PR O 288/73 174/81
Suoniemi . ....conmesenssseespeiosi e i 468/80 361/98
KOylio ... ... caaiadiimae i i e e 268/10 78/11
Luonnonmaa ......eieiiiiiiiiiiaainaans 17/5 102/51
Kokar Island ....ovvvnnnviiniveivinesenss 2+ /2 147+ /17

This species is found in more places and in greater numbers in the southern
parts of the country. It is the most common species in the archipelago outside
Turku in southwestern Finland (LeEaTINEN 1954 and SsARINEN 1956). Per-
polita hammonis and P. petronelle arve equally common in the south of Hime
provinee according to WUORENRINNE (1957). VEsanNTo & PETAgi (1955)
and KoLt (1955) found the species only once in Lapland.

MzeLa (1902) stated that Perpolita hammonis occurs in all types of forests,
but according to MAxerLX (1938) it fares best in luxuriant groves and in
moist places in general. The species was encountered in the Kevojoki area
only in the three most luxuriant biotopes and the abundance of the species
was directly proportional to the luxuriance of the vegetation.

Perpolita petronella Charp. The table above shows that this species becomes
more widespread and numerous from south to north. Korr (1955) concluded
that this species is the most common one in the north. The species was second
to Discus ruderatus in number of individuals in the Kevojoki area and
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was found in every other sample. It seems to prefer moist and luxuriant
biotopes. SAARINEN (1956) stated that the species fares best in moist biotopes
and S1PONEN (1957) stressed the small requirements of the molluse and
stated it to occur in highest frequency in Vaccinium areas.

Vitrina pellucide Miill. StroNeN (1957) found only a few individuals of this
species in Siilinjirvi although the species has spread throughout the country
(MeLA 1902 and LuTner 1901). In incidence it is, however, third in Luonnon-
maa (SW Finland) and one of the most common in Enonteki (SAARINEN
1956, KoLt 1955, and PETAsX & VEsanrto 1955). In the Kevojoki area it
was the fourth in incidence and in absolute numbers. It is generally an
inhabitant of moist places (MELA 1902 and MixerX 1938). In the Kevojoki
area it was most common in the luxuriant groves and meadow forests. Its
meidence is greatest in the luxuriant biotopes and diminishes gradually as
the vegetation becomes drier and sparser. It is the most common species
in the luxuriant groves of the Turku archipelago (LEHTINEN 1954).

Euconulus fulvus Mill. This species occurs throughout the country in a
variety of habitats (MeLa 1902 and Luraer 1901). It is the most common
and numerous species in the Kevojoki area, and thrives in all biotopes.
This molluse, which occurs in large numbers in places, is among the first in
both incidence and number elsewhere in the country (LerTiNen 1954 and
SAARINEN 1956).

Arion subfuscus Drap. This species is found throughout the country (MeLaA
1902 and Lutmer 1901), but its incidence is nowhere very high (compare
MixeLs, SreoNeN, Kovr, PETAJE & VEsanTo, SILvoLa & VEsaANTO). It was
found in the smallest number of places and in lowest frequency in the Kevo-
joki avea, where it throve only in the most luxuriant biotopes.

IV. GENERAL ASPECTS

As the study of molluse distribution was based on 110 samples taken from
an area of about 40 square kilometres and the total area of sampled sites was
27.5 m?, the material may be considered fairly representative. This is justified
as conclusions have been based on much smaller numbers of samples (MAKELX
1938 and SrroNEN 1957, for example.)

The number of individuals in the samples from different type areas
varied greatly, which is in part a natural consequence of the suitability of
the biotope as a habitat for the molluse. The figures in column 2 of Table 7
give the mean numbers of molluses in samples from each of the biotopes. The

On the land molluses of the Kevojoki River valley in Finnish Lapland 263
Table 7
Information on biotopes

1 2 3 4 5 6 7 8

Luxuriant groves .......... 227 | 28 8 BE) 1135 8 7.3 2
Litter of meadow £, ........ 636 | 277 9 5.1 110.6 23 20.9 5.5
Grasses of meadow £, ...... 218 | 145 8 3.8 581 15 13.6 3.5

Litter of HMT arcas .....- 196 | 16.3 9 3.8 0.8 12 10.0 3
Mosscs of HMT areas .....- 128 8.5 8 2.3 341 15 13.6 3.5

EVT arcas . ..c.eovuvuiunnns 88 5.5 7 15 22 16 14.5 4
CIT areas ..c..vevvnnnnans 6 0.5 1 0.1 2.2 11 10 2.5
9.5
Treeless meadows - ovwveans 4 0.4 2 0.3 1.6 10 9.4 2.5
Whole aren | 1503 | 13 11 3.03 547 | 110 999 | 275

2 /km?

1 = Individuals in biotope. 2 = Average number of individuals. 83 = Speeies. 4 = Average
number of specics. 5 = Mean abundance. 6 = Number of samples. 7 = Peor cont of all
samples. 8 = Sampled area in m>

mean number is highest (28.6) in the luxuriant groves, which hence are the
most favourable environments, but almost as favourable are the litters of
meadow forests where the mean number was 27.7. The difference is hardly
significant. The next two biotopes are much less favourable. A similar
threshold is noted when one goes to the mosses of HM-type and EV-type
areas. In the least favourable biotopes, molluses arvc rare, only about one
individual in every other sample.

Column 5 in Table 7 gives the mean number of molluses per square metre
(the abundance). The figures are four times as large as the numbers in
column 2 because the area of the plot sampled was one fourth of a square
metre. The figures in eolumn 5 do not reveal anything new, but facilitate
comparison with the results of other investigators.

The table shows further the number of species found in each biotope.
The numbers for the first six biotopes are approximately equal, and vary
from seven to nine. The numbers for the next biotopes are definitely smaller.

Difterences are noted when the figures in column 4 are compared. These
figures should be compared with those in column 2. The mean nu.mber of
species per sample is six in the luxuriant groves and five in the litters of
the meadow forests. The next two biotopes, the grasses of the meadow forests
and the litters of the HM-type areas, are poorer in this respect, but similax
to cach other. -

When the incidence figures ave compared with those reported from Siilin-
jirvi (SrpoNEN 1957), the mean number of species is lower in the Kevojolki
avea,which is quite natural. The mean numbers of individual molluses, however,
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are higher in the Kevojoki area. The Siilinjirvi avea is hence more favourable
for a greater number of specics, but the Kevojoki area for a greater number
of individuals. The reason may be the isolated nature of the Kevojoki area
which is surrounded by mountain vegetation. The spreading of some species
to this area has been prevented for this reason if these specics would have
fared at all in these northern latitudes. The greater number of individuals
may also be a consequence of a preceding favourable period of proliferation.

The total number of molluses collected from the area was 1503, or 13.7
molluses per sample. From the data in Table 8, it follows that the average
sample would have contained all of the following five species: Ewconulus
fulvus, Perpolita petronella, Discus ruderatus, Vitrina pellucide and Acanthi-
nule harpa. Perpolita hammonds would be present in every second, and Vertigo
alpestris in every third sample.

It is of interest to note that the number of molluses per square metre in
the Kevojoki area biotopes is in some cases of the same order as in Siilinjarvi
(StroNEN 1957), in some eases of the same order as in Suoniemi (MARELA
1938), sometimes intermediate or higher than in either, but never lower than
in both areas. The overall result is hence that, regardless of whether the
biotopes arc comparable or not, the frequency of molluses is higher in
the Kevojoki area than in the other two areas of study. The molluse population
is also much lower in Degerfors in northeast Sweden (ForsLunp 1944) than
in the Kevojoki arca.

A definite variation of the species distribution is noted on going up the
Kevojoki area from its mouth. The molluse population varies on going up the
river in the order of the biotopes, from luxuriant groves through coniferous
wood biotopes and meadow forests to woodless meadows, but so that molluses
characteristic of the HM- and EV-type areas are found throughout the whole
arca. Although the elevation from sca level increases continnously up the
river, it does not influence the vegetation, except for the pine trees, before
the last five kilometres where also bireh is rare and short. This latter area
is well represented by the sample 111 taken in July, 1957, which included
only a few individuals of the species Euconulus fulvus, Perpolita petronella,
and Vitrina pellucide. These species, especially Perpolita petronella, have
been found also by other investigators in similar areas.

When one goes up the slopes and cliffs alongside the river, the molluse
population varies in a similar manner as in the preceding, but so that all
biotopes are found in the bottom of the valley and on the lower reaches of
the slopes, whereas mcadow forests are practically absent from the upper
parts of the cliffs. The other biotopes still oceur in the upper parts, but the
EV- and Cltype areas predominate until finally the areas are devoid of
trees and contain only shrubs and grass in an alpine region. It may be roughly
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said that the molluse population varies from the bottom of the val'ley to the
tundra in the same way as from the mouth to the source of the river along
1ts 1k';‘?11231\2.()11(3c’ced material does not permit a decisim} as to 'whether the ang‘,‘li)
of the slope or the compass direction influences the dlStl“lb.utl()ll .of tl‘le molluses
and the clarifieation of this point must be left to 1ater'1nvest1gat10n..

Besides other invertebrates, ForsLunp (1944) found in Degerf().rs in north-
cast Sweden 12 molluse species of which eight were gncoun‘.cered in the Ke;'vo
River area; these eight species are Arion subfuscus, Pc'rpolru,‘a sp-, EQLCV?7L_1;:1LS
fulvus, Discus ruderatus, Acanthinula harpe, Cochlicopa lub;'lwa,‘ 107 1;11:
alpestris and V. arclica. A comparison of the numb.ers of molluses reve 1
that Arion subfuscus and Perpolita species were 1'el.at1vely Enor(.: C(?mm(?n ;rln
Euconulus fulvus less ecommon in Degerfors thz%n %n the Kevojoki area.t lle
four species found in Degerfors but not in Kevojoki \.vere Columella rifien; ag
Helicigona arbustorum, Punctum pygmacum and _Iimmrx arborum. . Pe »_1.15‘i
three species have, however, been found in Enontekio (Kowt 1955 :im ET?J)
& VEsanTo 1955). Owing to the different nature of the studies, further

are not possible.

COHKJE 1ef\i(x)lrlllsination of 316 tables reveals that the number of diftieultly detectch ble
small Vertigo molluses is both absolutely and relatively large and larger td an
in Siilinjarvi. It should be noted, however, that hoop ncts \.vere no‘; use 11J1D
the Kevojoki area, the molluses being picked by hand. Smc.e a .10.01?(1111(?
would have increased the number of individuals of these species, regar }fsi
ot how thorough the hand picking may have beenL one‘ m'ust eonclu(.ic tha
the incidence of the species is very high in the hOVOJOI.il area. It 1sd evin)
higher than in any other area examined in Laplan.d an‘d is not henlce , L}be el(l
a Tecent increase in their population. The observations in Lapland have eh
carried out within the same period of the short.summer. It .rnny be .that r_[El e
molluse population was high all over Lapland in the year 1n1 que;tli)lr}. ale:
animal population of Lapland varies greatly from yeal’.to year zlmln t is Ir; 1se
also apply to molluses. The question cannot be solved without collecting m

i rmation. o
mfo';ll?j tnumber of unshelled molluses was very lo.w 1n the Kevo;|01?1 arez;) ;
when the investigation was carried out only five individuals of Arw;lz, su{ ‘1-
fuscus were collected. Their number is generally low everywhere, although

this.

not Oafs sll()):;ij: previously found in Lapland, Punctm.n pygmaem?zbm;)(il 701’1011:
mella edentula were not encountered. The latter specles would probably z.u )
been collected if a hoop net had been used. On the other hand, one.sp;el:::i
Cochlicopa lubrica, was found that has been encountered only oncs in I; "
on the banks of the Paatsjoki River in an area that not longer belong
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Finland (compare LuTeER 1901 and SILvoLa 1957). Vertigo alpestris has
been found only once in northernmost Finnish Lapland, in Kuoppaniva
(Lurner 1901).

Aelnowledgements. — T am indebted to Mr. H. VESANTO, M.Se., for aid in identi-
fication and to the Zoological and Botanical Society of Turku, which supported my work
with a grant.
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OCCURRENCE OF MACROLEPIDOPTERA IN THE BIOTOPES
OF THE KEVOJOKI AREA IN INARI LAPLAND |
(FINLAND) |

REIJO JUSSILA

Department of Zoology, University of Turku, |
Turku, Finland

I. INTRODUCTION

Material for this study was mainly collected in the Kevojoki Ri.ver area
in the summer of 1956 (Fig. 1). Spring came early that yfzar. Tr'ollms euro-
paeus and Gerantum silvaticum were in bloom and the birches in full leaf
all the time I was in the area (30. VI.—20. VIL.). The weather was exeelle.ant; |
it rained only on the first two days, and the sun shone almost the Wh(.)le time. |
The north wind brought eold weather in the last few days, an(.i Lepidoptera |
did not fly. Some observations made in 1959 and 1961 are included. For
previous studies in Inari Lapland, see EUranTOo & al. (1957) and JuUSsILA

5 63). .
ug’ﬁl,elirec)luency in every biotope is estimated according to the following

seale:

fqq very common; the species was found in almost every obserx.ra.tion area
£q = common; species found in more than 50 % of the obscrvation arcas
stfq = fairly common; in 36—50 %
p = local (passim); in 21—35 %
str = rather rare; in 11—20 %
r = rare; in 5—10 %
rr = very rare; in less than 5 %

The abundance of Macrolepidoptera species in different biotopes is
estimated according to the following scale:

= very abundant; more than 50 specimens in an observation area of 50—100 m?

CPP = i
cp = abundant; 21—50 specimens

step = fairly abundant; 11—20 specimens
sp = occasional; 8—10 specimens

stpc = rather scarce; 5—7 specimens

pe = scarce; 2—4 specimens
pec = very scarce; 1 specimen




