





Fig. 7. Fragment of site B with the poor lagg
association Caricetum globularis in the back-
ground. In front, open Carex rosirata lawns and
small hummocks with Daccinium uliginosum and
Polytrichum commune.

Dominants were in the tree layer: Picea abies
and Betula pubescens, in the field layer:
Oaccintum myrtillus and U. vitis-idaea, and
in the bottom layer: Polytrichum commune
and Sphagnum girgensohnii. The frequent
occurrence of species like Equisetum silvati-
cum, Carex globularis, and Hylocomium
splendens indicates that this is a typical lagg
community which belongs to the poor fen
hummock association Caricetum globularis
(Fransson 1972, p. 33). Just outside this com-
munity towards the mire expanse, there is
a more open Carex rostrata/Spagnum flexuo-
sum lagg, divided by small, but characteristic
hummocks with dominance of Uaccinium
uliginosum and Polytrichum commune (Fig.
7). Mire water from the Carex rostrata lawns
holds pH = 4.8 and « = 120,

Site C. Two different mire communities
are represented in this biotope (Fig. 8). The
traps were placed partly in the association
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Fig. 8. View of site C. The boundary line be-
tween the pine bog forest (on the left) and poor
fen association Paucifloro-parvifolietum (to the
right) is evident from the picture.

Vaccinio uliginosi-Pinetum and partly in an
exposed poor lawn community, where An-
dromeda, Oxycoccus quadripetalus, Erio-
phorum vaginatum, Carex pauciflora, C. ro-
strata, and Sphagnum flexuosum occur very
frequently. The latter community is con-
sidered to be closely related to the mire
margin fen association Paucifloro-parvifolie-
tum after Fransson (1972, p. 43). pH = 3.85
and « = 54.

Site D. The vegetation here represents a
part of a larger, continuous hummock element,
and the traps were placed both in the pine
bog forest association Vaccinio wuliginosi-
Pinetum and in the treeless Calluno-fuscetum
bog. pH = 3.8 and « = 41.

Uegetation around the traps at Orremyra

Orremyra (Fig. 2), a topogenous mire com-
plex, is mostly occupied by large, homogen-
ous elements with poor minerotrophic lawn
communities. It has few well-defined surface
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features, and may belong to a hydrotopo-
graphic mire type termed ‘flat fens’ (see e.g.
Moen 1973, p. 190). The only feature of
importance is represented by an intermediate
water track running in a south-westerly direc-
tion, which divides the complex into approxi-
mately two equal parts.

Site 1. This habitat consists of floating,
intermediate lawns located close to the larger
water pools in Orremyra. In the field layer,
Carex rostrata and Eriopharum vaginatun
are the most dominating species, whilst three
Sphagnum species compete in the bottom
layer, viz. S. papillosum, S. flexuosum, and
S. fallax. Carex livida, C. pauciflora, Meny-
anthes, Andromeda, Oxycoccus quadripetalus,
and Calliergon stramineum are also common
species. This community corresponds both
floristically and ecologically with the inter-
mediate mire expanse association Subfulvetum
in Fransson (1972, p 45).

Fig. 9. Site II, inundated after a heavy rainfall.
Close to the water track on the left lies a narrow
dark area with the lawn association Subfulvetum.
To the right, a dense stand of Myrica gale.

Site II. This sampling area was located on
wet lawns in the lower parts of the water
track, and shows clear similarities with site I,
both with regard to mire flora and trophic
levels. However, there are a few differences
in the floristic composition of the two sites.
In site 11, Eriophorum vaginatum dominates
in the field layer at the expanse of Carex
rostrata. In addition, Rhynchospora alba is
common and Scheuchzeria palusiris grows in
small quantities. A couple of traps are also
placed in an adjacent dense stand of Myrica
gale, about 1 m high (Fig. 9). Apart from the
bog myrtle, this community is composed of
several hummock indicators, e.g. Rubus cha-
maemorus, Andromeda, Sphagnum magrel-
lanicum, and a few lawn species, e.g. S.
papillosum and Calliergon stramineum.

Site I11. The location of site III is in the
south-easterly section of Orremyra. Here,
there are large, homogenous lawns with high
subsoil water table. The mire vegetation is

Fig. 10. From site 111, showing a homogenous mire
expanse occupied by the extremely poor fen as-
sociation Trichophoro-papillosetum.
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Species and types of community from 13 selected mire sites at Momyra and Orremyra, arranged in an

ecological system (d: dominant, c¢: common, +: sparse).

(The botanical nomenclatur follows Lid (1963) for vascular plants, Arnell (1956) for liverworts,

Nyholm (1954-1965) for mosses and Isoviita (1966)

for Sphagnum).

R S L ON R N MIRE MARGIN MIRE EXPANSE
PIne bog forest and freless Poor Poor Foor
Mire feature and | fen bog bog ?éx::s:og fen fen Eog Xs lliog s fen intermed.
trophic level lawns |lawns hummocks hummocks| lavms [FUREOC awns (3 owns awns
Ascoelations pae- | E VUP- yop  |Cari.- [Rost.d call.- |Rub.-|Trichod Sub-
parv: Rub,.-t Call.-fu. glob. parv. | fu. t. papill, fulv.
Sites C A D 3 6 B 4 5 2 1 ITI I II
Vascular plants:
Betula pubescens + + 4+ +
Picea abies +
Pinus silvestris + + + + 4+
tndromeda polifolia c c c c + [ c c ¢ c c
Calluna vulgaris + + + d d + +
Empetrun nigrum c c
Myrica gale + d
Oxycoceus quadripet c c c c c + c c c c c c c
Vaccinium myrtillus c d
v, wliginosus d c d d ¢ c c +
' vitis-idaea c d
Drosera rotundifolia + + [
Equisetum silvaticum c
Menyanthes trifoliata + + c
Rubus chamemorus d d c c c c c c c
Carex globularis c
c. livida c c
C. pauciflora c c o+ c +
[* rostrata c c d d c
Eriophorum vaginatum c d c c ¢ [ c c c ¢ d d
Rhynchospora alba + c ¢
Scheuchzeria palust + 4+ +
Seirpus caespitosus ¢ c d c d
Mosses:
Calliergon stramineum + + +
Ticranum bergeri 4 +
D, polysetum c
Hylocomium splendens +
Pleurozium schreberi c c +
Polytrichum commune d
P, strictum + c +
Sphagnum bhalticum + + e + + +
S, fallax + c c +
S. flexuosur [ + + 4+ c a c c
S. fuscum d d d 4d d + +
S. girgensohnii a
S. magellanicum c c ¢ c d c d c a
S. papillosum d a a
S, Tubellum + + c c c [ +
Liverworts:
Cladopodiella fluitans c o+ ¥
Lepidozia setacea + +
Mylia anomala + + +

Additional species (with sparse occurences): Betula nana 6, Equisetum fluviatile B,I, Carex magellanica
C, nigra 4, Aulacomnium palustre 3, Drepanocladus fluitans II, Sphagnum angustifolium D, S. annulatum
var. porosum II, S. cuspidatum %, S, imbricatum I, S. majus 4, Cladonia arbuscula D,5, C. rangiferina

D,5, C. stellaris D,5.

dominated by typical bog indicators. In the
field layer, Scirpus caespitosus, Eriophorum
vaginatum, Andromeda, and Oxycoccus
quadripetalus grow in large numbers (Fig.
10). A mixture of Sphagnum papillosum and
S. magellanicum constitutes most of the bot-
tom layer. Occurrence of scattered and barren
individuals of the fen indicator Menyanthes
trifoliata indicates that these lawns must be
included in the poor fen association Tricho-
poro-papillosetum. pH = 3.95 and « 59.
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CONCLUSIONS

Table I gives a survey of the flora and types
of community at the 13 mire sites described
above. Along the wet-dry vegetation gradient,
all the traps were placed either in lawns or
in typical hummock communities. The selected
mire sites represent a considerable variation
in trophic levels, from mire margins with
pine bog forest at Momyra (sites 3 and 6) to
mire expanses with intermediate lawns rich in
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minerals at Orremyra (sites I and IT). None
of the complexes have areas with rich mire
vegetation.

Ecologically and phyto-sociologically,
the following sites can be considered as ap-
proximately identical: sites I/III and sites
3/6. Almost identical are also sites I/11, only
differing by an absence of a Myrica gale stand
in the former. Site 4 represents a specific
soak community, whilst a typical Carex glo-
tularis lagg community is well-developed in
site B. The sites A, C, and D reflect two dif-
ferent trophic levels. Site A and D are pure-
ly ombrotrophic, while site C consists of one
ombrotrophic and one poor fen mire margin
community. Each of the remaining sites (2
and 5) represents its own mire margin bog
community.
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Mire invertebrate fauna at Eidskog, Norway. II.
Surface-active Collembola

ARNE FJELLBERG

Fjellberg, A. 1976. Mire invertebrate fauna at Eidskog, Norway. II. Surface-active
Collembola. Norw. J. Ent. 23, 181-183.

35 species of surface-active Collembola were found on thirteen mire habitats near
Lake Helgesjoen in Hedmark county. Isotoma tenuicornis Axels., Arrhopalites
cochlearifer Gisin and Sminthurides pseudassimilis Stach are reported new to Nor-
way. The following species recorded are typical mire inhabitants: I. tenuicornis,
I. neglecta Schiffer, I. olivacea Tullberg, Isotomurus plumosus Bagnall, Sminthurides
aquaticus (Bourlet), Arrhopalites principalis Stach, and Bourletiella novemlineata
(Tullberg). The highest number of species was found in habitats in the transition
zone between mire and forest.

Arne Fjcllberg, Zoological Museum, N-5014 Bergen-Univ., Norway.

The present material was sampled as part
of an analysis of the invertebrate fauna in
mire habitats near Eidskog, Hedmark, South
Norway. Frome earlier, little is known of the
Collembola fauna occurring on Norwegian
mires.

MATERIAL AND METHODS

All Colembola were taken in pit-fall traps
during a period of four months. Only species
which are active in litter or vegetation are
represented. However, the material gives in-
formation on the occurrence of a rather large
number of species in thirteen different mire
habitats. The habitats are named 1-6, A-D,
and I-TII. Description of the habitats and
more information on the method is given by
Pedersen, Hagvar & Bakke (1976).

RESULTS AND DISCUSSION

Table I shows the species recorded in each
habitat, together with a subjective evalua-
tion of dominance. A total of 85 species was

found. On the basis of the present data, and
in light of earlier knowledge on the biology
of each species (e.g. Gisin 1960), it is possible
to make a rough ecological grouping of most
species,

1. Eurytopic species: Hypogastrura denti-
culata, Isotoma viridis, Lepidocyrtus cyaneus,
Lepidocyrtus lignorum, Bourletiella clavigera.

2. Species occurring on mires: Isotoma
neglecta, 1. olivacea, 1. tenuicornis, Isotomurus
plumosus, Sminthurides aquaticus, Arrhopa-
lites principalis, Bouletiella novemlineata.

3. Species occurring in forests and on
rather dry ground: Neanura muscorum, Anu-
rophorus laricis, Isotoma hiemalis, Entomo-
brya corticalis, E. nivalis, Orchesella cincta,
Orhchesella flavescens, Tomocerus flavescens.
Sphyrotheca lubbocki, Sminthurus fuscus, Di-
cyrtoma fusca, D. minuta.

The following habitats have the most ‘pure’
mire communities of Collembola species: 1,
2, I, IT and III. The number of recorded
species in these habitats is relatively low.
The highest number of species is found in
the transition zones between forest and mire,
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Table I, Collembola from mire habitats. (+): Sporadic occurrence.
+: Constant. but low dominance, ++: High dominance. +++: Very high

dominance.
Habitat

1 2 3 4 5 6 A B C D I II III
Hypogastrura denticulata (Bagnall) + + H O+ () B+ + +
H. inermis (Tullberq) +
Xenylla maritima Tullberg (+) +
Friesea mirabilis (Tullberg) (+) (+) (+)
Pseudachorutes dubius Krausbauer +) + (+) + +
Neanura muscorum (Templeton) + (+) + +
Anurophorus laricis Nicolet + + (#) +
Isotoma hiemalis Schgtt + + + +
I. neglecta Schiffer + o+ + (#) + + +
I.notabilis Schaffer (+) + ) (+)
I. olivacea Tullberg +) + (+) + +
I. tenuicornis Axelson +
I. viridis Bourlet + + + + + + 4+ B+ + + +
Isotomurus plwnosus Bagnall
Entomobrya corticalis (Nicolet) +
E. nivalis (L.) tor o
Orchesella bifaseiata Nicolet + +
0. cincta (L.) + + +
0. flavescens (Bourlet) (+) + +
Lepidocyrtus lignorum Fabricius (+) o o
L. cyaneus Tullberg + + + +H o+ + + o+ + +
Tomocerus flavescens (Tullberg) (+) + =+ o+
Neelus minutus Folscm
Sminthurides aquaticus (Bourlet) + (+)
S. pseudassimilts Stach
S. schoett? (Axelson) + + + (H) ) + + + +
Arrhopalites cochlearifer Gisin +
A. principalis Stach + o+ + + o+ + +
Sminthurinus niger (Lubbock) (+)
Bourletiella clavigera Gisin HH++ A+ =+ o+ +
B. novemlineata (Tullberg) +H +) + +
Sphyrotheca lubbocki (Tullberg) + + +
Sminthurus fuscus (L.) =+ +
Dicyrtoma fusca (Lucas) +— o+ +H (+) + + +
D. minuta (O. Fabricius) + + + + +
Number of species: 35 14 9 12 13 9 22 17 18 14 23 12 9 12

viz. A, B, C, and D, and also in habitat no. 6, is a mixture of mire species and forest species.
which represent a small forest zone on the The listed species are mostly common with
mire. In these habitats, the Collembola fauna a wide distribution in Norway. Of some



interest are Isotoma tenuicornis and Sminthu-
rides pseudassimilis which probably belong to
a boreal element, and Arrhopalites cochleari-
fer described from Switzerland and Austria
(Gisin 1960). These three species are new to
Norway.
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Mire invertebrate fauna at Eidskog, Norway. III.
Formicidae (Hymenoptera Aculeata)

CEDRIC A. COLLINGWOOD

Collingwood, C. A. 1976. Mire invertebrate fauna at Eidskog, Norway. III. Formi-
cidae (Hypenoptera Aculeata). Norw. J. Ent. 28, 185-187.

Formicidae were collected with pit-fall traps in thirteen different mire habitats
at Eidskog, Hedmark county. Eighteen species were recognised including three
species that are very local in Norway, Formica pressilabris Nyl., F. forsslund:
Lohmander and F. transkaucasica Nassonow. The two last ones are true characteri-
stic mire species. One rare European parasite species, Sifolinia karavajevi (Arnoldi),
is new to Norway. The most abundant species trapped included Myrmica scabri-
nodis Nyl., M. ruginodis Nyl., F. transkaucasica and Leptothorax acervorum Fab.

Cedric A. Collingwood, Agricultural Development and Advisory Service, Lawns-

wood, Leeds, UK.

The lowland forest mire areas of south Nor-
way have not hitherto been intensively studied
for ants. Three mire species are locally com-
mon in such situations in parts of Sweden,
Finland, and Denmark, and the Eidskog
faunal survey has provided an opportunity
for detecting the presence of such species
among others in a comparable Norwegian
site. Two of these species, Formica forsslundi
Lohmander and F. transkaucasica Nassonow,
were already recorded from a small area of
mire near Elverum by Collingwood (1963)
and the comment was then made that further
searching in this general area of southeast
Hedmark should reveal more localities. The
nomenclature used in this paper follows that
of Collingwood (1974).

MATERIAL AND METHODS

Pit-fall traps were placed for four months in
thirteen different mire habitats, named 1-6,
A-D and I-III. Description of the habitats
and more information on the method is given
by Pedersen, Higvar & Bakke (1976).

RESULTS AND DISCUSSION

Species recorded are listed in Table I in order
of abundance as given by an index given by
the number of sites (s) where the species
occurred divided by the total sites (13)
multiplied by the number of times (n) trapped
divided by the total number of trap samples

. s n

(86 X 100, i.e. 3 X g X 100

The species can be categorised as regards
their distribution in Norway as follows:
Formica lugubris, F. exsecta, F. sanguinea
and Camponotus herculeanus are common
forest species found throughout the country
including mountain areas up to the tree line.
Myrmica scabrinodis, M. ruginodis, Lepto-
thorax acervorum, and Formica lemani are
generally distributed throughout the country
over a wide range of habitats These form the
major component of the loose association of
ant species found throughout the moorlands of
Britain (Brian & Brian 1951). Myrmica rubra,
Lasius niger and Formica fusca have a more
restricted distribution in Norway fro— the
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Table I.
mire communities.

Occurrence of Formicidae in pitfall traps from thirteen
"Index of abundance" is explained in the text.

No. of
No.of times Index of Note on
Species sites trapved abundance collection areas
Myrmica scabrinodis 13 62 72.09 All sites
Nylander
Myrmica ruginodis 12 42 45.08 All sites except
Nylander no.
Formica transkaucasica 10 27 24.15 All sites except
Nassonow I, I1, III
thorax acervorum 10 25 22.36 All sites except
(Fabricius) nos. 2, II, III
Camgonotus herculearus 10 19 17.00 All sites except
(L.} 1, 5, 1
Myrmica rubra L. 6 14 7.51 Sites 14,5,6,B,C
Formica lugubris 7 11 6.89 Sites 2,3,5,II,
Zetterstedt B,C,D
Farmica lemani Bondroit 5 11 4.92 sites 2,5,6,A,D
Lasius niger (L.) 3 7 1.88 sites 6,C,D
Formica fusca L. 3 6 1l.61 Sites 6,C,D
Formica exsecta 1 6 0.54 Site D
Nylander
Formica forsslurdi 2 2 0.36 Site 1,2
Iohmarder
®ormica presgilabris 1 3 0.27 Site A
Nylander
Formica sanguinea 1 2 0.18 Site 6
Latreille
Lasius fuliginosus 1 2 0.18 Site 6
{latreille)
XXgifolinia karavajevi 1 2 0.18 Site 6
(Armoldi)
*Lasius umbratus 1 1 0.09 Site A
(Nylanded)
Xlasius mixtus(Nylanden 1 1 0.09 site 5

*new record for Hedmark
*%new record for Norway

south to the centre of the country in lowland
and sheltered areas. Lasius wmbratus, L.
mixtus, and L. fuliginosus were each taken
as isolated dealate queens and are compara-
tively local in the south of the country.
Formica pressilabris is very local in Norway;
it has so far only been collected in two other
localities (Akershus, Holgerson 1944, and
Vestfold, leg. A. Fjellberg), although more
widely distributed in Sweden, where for ex-
ample a colony was seen near the border at
Eda in Virmland 3 km to the east of the
Eidskog site. Typical mire species are Formi-
ca transkaucasica (picea Auctt.) and F. forss-
lundi, both of which occurred in a mire near
Elverum in 1963, the only other recorded
Norwegian locality. F. transkaucasica has a
wide distribution in Sweden, Finland, and
Denmark and also occurs in Alpine meadows
in Central Europe as far south as the Ap-
ennines and Eastern Pyreneces. It is usually
abundant where it occurs as at Eidskog, where
it was one of the commonest species. F. forss-
lundi is much less common and only occurs
sparsely in the Alps, Poland, and northwest

USSR outside the Scandinavian countries
including Finland and Denmark. A third
characteristic mire species in North Furope,
F. uralensis Ruzsky, which is not uncommon
in Finland, Sweden, and Jutland in Denmark,
could well occur in the Eidskog environment,
but has only been collected once in Norway
— in the far north at Ser-Varanger (Fjellberg
1975).

Sifolinia karavajevi is of considerable in-
terest. Two single dealate females were taken
in the present collections. The species is para-
sitic on Myrmica species and has no workers.
So far it has been taken only in widely
separated localities in the Ukraine, Poland,
southern England, and Belgium. The late
K. H. Forsslund also took it once in Ristiina,
Finland, according to information kindly sup-
plied by Heikki Wuorenrinne, Little is known
of its habits, but the capture of two separate
dealate females suggests that the fecundated
females wander out of the host nest to seek
adoption by other Myrmica colonies. Ac-
cording to Brian (1972), the queen of the host
species is not destroyed as may happen with
other parasites, notaby Anergates. Sifolinia
is not a characteristic mire species and has
previously been recorded from lowland heath.

In conclusion, site 6 had the largest num-
ber of species, probably because of the greater
variety of vegetation and range of nesting
areas where the bog merged into open forest.
Sites I, II, and III, being nearly submerged,
supported fewest ants, being even too wet
for F. transkaucasica, which was abundant at
all other stations. This and F. forsslundi are
true characteristic mire species and their
occurrence in a restricted area of Norway
would give support for the preservation of
Eidskog mire as a typial habitat for these
species.
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