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Abstract

The distribution and ecology of centipedes in Norrland

(the northern part of Sweden) are investigated. The

material comprises about 1200 samples from 926 different

localities, most of it collected in a special faunistic and

ecological survey. Some problems in the analysis of the

material of this survey are pointed out. In Norrland ten

species are found outdoors and another sevenspecies occur

indoors in the area. The geographical distribution and the

constancy for different habitat factors for the seven com-

mon outdoor species are shown.

INTRODUCTION

The aims of this paper are:

— to start an evaluation of computer based

analysis and to point out some problems in

the interpretation of the material of the

"faunistic and ecological survey".
— to present a summary of the distribution

and ecology of species of centipedes found

in Norrland.

THE GEOGRAPHICAL AREA

Norrland includes the following nine provinces:

Gastrikland (Gstr.), Halsingland (His.), Medelpad

(Med.), Harjedalen (Hrj.), Jamtland (Jmt.), Anger-
manland (Ang.), Vasterbotten (Vb.), Norrbotten (Nb.)
and Lappland (Lpl.) (fig. 1).

The climate of the area can be roughly described by the

length of the vegetation growthperiod, which is roughly in

accordance with the number of days with a mean

temperature above + 3° C (Angstrom, 1968) (fig. 2).
The majority of the area belongs to the northern conif-

erous forest region. In the eastern part there is a coastal

area with sandy or clay soil, often cultivated. This area is

mostly rather narrow, but is also following large river

valleys (about 0 to 200 m above sea level). The main part
of the coniferous forest region consists ofmoraine- or peat-

formations, covered with
spruce and pine forest often with

elements of birch and other deciduous trees.

In the western part, at the slopes of the Scandinavian

mountain chain, there is a mountain birch forest region,

and higher up an alpine region. All but three of the

localities are situated in the coniferous forest region, and

none in the alpine region. Only one species ( Lithobius cur-

tipes) was found in the mountain birch region.

MATERIAL

This
paper

is based on totally 1207 samples from 926 dif-

ferent localities; 840 of these localities were investigated by
Walden in the

surveys mentioned above. The collecting

method was sifting of litter completed by hand collecting.

There is little information on the centipede
fauna of Norrland (the northern part of

Sweden). Five species from a few localities have

been recorded in the literature. Stuxberg (1871)

reported Lithobius forficatus from the province

Jamtland, and Von Porat (1889) reported L.

erythrocephalus and Geophilus proximus from the

same province. Forsslund (1945) found

Lithobius curtipes in Vasterbotten, and Tobias

(1975) reported the same species from Lapp-
land. The four species mentioned above,

together with Pachymerium ferrugineum, have also

been reported from Angermanland by J. S.

Andersson (1961).
The present study is based on a large collec-

tion of centipedes from Norrland obtained by
H. W. Walden in the "faunistic and ecological

survey of certain terrestrial invertebrate groups

in Sweden" (Walden, 1969), as well as in a

survey initiated by the exploitation of large
river systems for water power plants (Walden,

1971). The collection is preserved in the

Natural History Museum of Goteborg.
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Fig. 1. The area investigated (Norrland) and numbers of outdoor localities for the different subareas. For explanation of

the abbreviations, see table I.
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Fig. 2. The length of the vegetation growth period in days. Redrawn after Ångström (1968).
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Every locality is carefully described with respect to loca-

tion, vegetation, slope, surface morphology, etc. A locality

was mostly defined as a fairly uniform habitat, but never-

theless it comprises a lot ofmicrohabitats. On each locality

both centipedes, millipedes, land molluscs and some insect

groups were collected. Thus, this collecting method did not

readily allow for notes concerning the microhabitats for the

different species.
A brief study ofthe precision in the collecting method of

the "faunistic and ecological survey" is presented in G.

Andersson (1983), based
upon

material from S.W.

Sweden. On the average about 50% of the species occur-

ring in a locality were expected to be found in one in-

vestigation. Thus it is not possible to make qualitative

comparisons between single localities.

METHODS

Data concerning the habitat etc. were registered and

sorted with the help of a small home computer(Vic 20 with

24k extra memory). A program was constructed to count

number of localities and constancy (% localities in which

the species was found) for each species and selected habitat

data or combinations of habitat data. For calculations of

differences between constancy figures (paired com-

parisons) Yates x
2

test was used. The capacity of the com-

puter was insufficient to handle the whole material in an

optimal way,
but the procedure saved a great deal of time

when sorting data. The following data (together with data

about date and collector, not used here) were registered
from the descriptions of the localities (all numerically cod-

ed):

1. Locality. Province and parish were coded. The

descriptions were with a few exceptions much more

precise, but this information is not used in this paper.

2. Habitat. The habitat was registered in one of ten

habitat
groups

and if possible in one more specialized

subgroup (totally 50 different code numbers). For the

presentation here only eight different habitat groups

are used (those listed in fig. 4 together with indoor

localities).

3. Vegetation. The descriptions of the localities mostly

contained a lot of information about the vegetation

and an attempt was made to classify the main types

(listed in fig. 5).
4. Slope and aspect of slope. The degree ofslope (none;

moderate; steep) and the aspect (N.; N.W.; W.;

S.W.; S.; S.E.; E.; N.E.) was registered.

5. Influence of man. With the help of the description

an attempt was made to classify the human influence

on the locality in four
groups: none; moderate;

strong; totally man-made habitat.

6. Surface morphology. The localities were classified

into groups according to recorded dominatingsurface

structures: cliffs; boulders; stones; finer material.

Calcareous; non-calcareous was also registered but

not enough calcareous localities were recorded to

make a comparison possible.

In several cases the description of a locality comprised

more than one of the groups in some of the factors listed

above (mostly concerning factors 2, 3 and 6), but only one

group could be registered for each factor. I then tried to

choose the most dominating group.
This creates a source

of error concerning species inhabiting the less dominant

part of the locality. This will be further discussed below.

In the two surveys mentioned above there were about

500 additional localities where no centipedes were found.

These localities are not included in the calculations in this

paper. This may have changed the proportion between the

constancy figures but probably it did not affect the rather

brief analysis of the results presented here.

RESULTS

In total, 17 species were found — 7 of these only
occurred indoors (table I). The indoor localities

are not treated further here. It is difficult to say

whether a certain habitat is over- or under-

represented in the material. Much more forest

localities were investigated than open land

localities. However, forests are also far more

common in Norrland than open land. The

number of localities for each species may

therefore fairly well reflect how common the

species actually is in Norrland (fig. 3).

The constancy for differentgroups of habitat,

vegetation, slope and aspect of slope, influence

of man and surface morphology for the seven

most common species is shown in figs. 4-8. For

habitats (fig. 4) all ten outdoor species are

shown. In some cases two or more of the record-

ed groups are combined in the histograms. The

coastal-inland distribution is shown in fig. 9.

The geographical distribution of the outdoor

localities is shown in fig. 1. A summary of the

geographical distribution of the different species

is presented in table I. The distribution will be

more elaborately presented elsewhere.

A short recapitulation of facts for each of the

seven common outdoor species derived from

these figures is given here.
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species Gstr. His. Med. Hrj. Jmt. Ang. Vb. Nb. Lpl.
number of localities

outdoors indoors

Haplophilus subterraneus (Shaw)

Schendyla nemorensis (C. L. Koch)

Pachymerium ferrugineum (C. L. Koch)

Geophilus electricus (Linnaeus)

G. proximus C. L. Koch

Necrophloeophagus longicornis (Leach)

Brachygeophilus truncorum (Bergso & Meinert)

Cryptops hortensis Leach

Lithobius forficatus (Linnaeus)

L. melanops Newport
L. lapidicola Meinert

L. tenebrosus fennoscandius Lohmander

L. erythrocephalus C. L. Koch

L. curtipes C. L. Koch

L. microps Meinert

Lamyctinus coeculus (Brolemann)

Lamyctes fulvicornis Meinert

I

• •

• • • • • •

I

• •• •••••

• • III

I

I

• ••••••I

I I

I I I

• • • • • •

• • • • • •

• •• •••••

• I • I I

I

• •••••••

— 1

3 —

44 —

— 1

75

4 5

— 1

— 1

151 12

2

— 4

32 —

194

619 —

2 5

— 1

50

Total number of localities 905 21

Pachymerium ferrugineum

A coastal species, not found in Jamtland, most

common in Norrbotten. Mostly found on open

ground (meadows and wooded pastures) and

man-made habitats, seldom in forests. Mostly

in localities with sparse vegetation or mosses-

lichens, seldom in localities with Vaccinium.

Mainly found in localities with rocks or stones,

seldom in localities with boulders. Most often

found in localities with human influence. There

is no preference for slope or flat ground and not

for any special slope direction.

Geophilus proximus

Evenly distributed in the whole area in-

vestigated. Mostly in meadows and man-made

habitats, seldom in woodland but then prefer-

ring deciduous forest. Mainly in localities with

grass or no vegetation, seldom in Vaccinium

localities. Chiefly in localities with stones, sand

or rocks but seldom in boulder-localities. Most-

ly found in localities with human influence. No

preference for slope or any slope direction.

Fig. 3. Number of localities in which the ten outdoor

species are found.

TABLE I

The distribution in different provinces and the number of localities for the different species found. I = indoors only.

Gstr. = Gästrikland; Hls. = Hälsingland; Med. = Medelpad; Hrj. = Härjedalen; Jmt. = Jämtland; Ång. = Ånger-

manland; Vb. = Västerbotten; Nb. = Norrbotten; Lpl. = Lappland.
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Lithobius forficatus

Outdoors found with decreasing frequency

from S. to N. Missing in Norrbotten and Lapp-

land. Mostly in man-made habitats, but in

forests significantly more in coniferous than in

deciduous forests. Mainly in localities with

sparse vegetation. No differences for different

surface structures. Mostly in localities influ-

enced by man. No preference for slope or any

slope direction.

Lithobius tenebrosus fennoscandius

An inland species, missing in Norrbotten and

Lappland, most common in Jamtland. Not

found in open habitats and most common in

coniferous forests but the material is insufficient

for statistical calculations. Small or no dif-

ferences in vegetation and surface morphology.
Not preferring slopes, but on slope localities

more common on W. slopes.

Lithobius erythrocephalus

A southern and coastal species with a sharp
borderline in Angermanland/Vasterbotten, but

also most common in Angermanland. Most

common in pastures and meadows but fairly

often found in most of the habitats. No special

preference for any vegetation. Mostly in

localities with rocks. Mainly in localities with

moderate influence of man (significant dif-

ference from both no influence and strong in-

fluence). Not preferring slope more than flat

ground, but on slope localities mostly on S.

slopes, seldom on N. slopes.

Lithobius curtipes

An inland species. The most common one in all

provinces but more sparse in Jamtland and

Angermanland. A woodland species, mostly in

localities with Vaccinium and boulders

Significantly more common in localitieswith no

human influence. Mostly in localities with

slopes, but not preferring any special aspect of

slope.

Lamyctes fulvicornis

Most common in Jamtland. Although wetlands

and man-made habitats (the most common

habitats for this species) were overrepresented

in Jamtland (27% against 13% for the whole

material), L. fulvicornis was found in 75% of

these localities in Jamtland and only in 31 % of

these localities in the whole area. Mostly found

in localities with sparse vegetation, seldom in

localities with Vaccinium. Mainly on fine

material, seldom in localities with boulders.

Mostly in localities influenced by man and

chiefly on flat ground.

SOME ZOOGEOGRAPHICALREMARKS

About 10 000 years ago the whole area in-

vestigated was still covered by ice. When the ice

melted the animals
may have colonized the area

from the south or from the east (Finland). Ac-

cording to Palmen (1949) there are six species

Fig. 4. Constancy (%) for different habitats for the ten

outdoor species.
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occurring in northern Finland: Pachymerium fer-

rugineum, Geophilus proximus, Lithobius forficatus,

L. tenebrosus, L. curtipes and Lamyctes fulvicornis.
Of these species L. tenebrosus and L. forficatus are

not found in Norrbotten and Lappland and

thus there is a gap between the Swedish and

Finnish populations. The other four species

probably have a more or less continuous

distribution over the border and there could

have been a colonization from the east to the

northern part of Sweden. This seems to be a

probable route of invasion for L. curtipes, which

is most common in the whole northernarea, but

shows decreasing frequency southwards in

Sweden. In spite of its northern limit of today,
L. tenebrosus fennoscandius could also be a

probable invader from the east (Lohmander,

Fig. 5. Constancy (%) for different types of vegetation for the seven common species.

Fig. 6. Constancy (%) for flat ground, slope and different

aspects of slope for the seven common species.

Fig. 7. Constancy (%) for different degrees of human in-

fluence for the seven common species.
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1955). This subspecies (the only one found in

Scandinavia) has an eastern distribution

(Lohmander, 1948), is rare in Norway

(Meidell, 1979) and is completely missing in

Denmark according to Enghoff (1983). G. prox-

imus, which is found in the Kola peninsula as

well, is thought to be an eastern invader too

(Lohmander, 1957).

L. forficatus is a widespread species. It is easily

transported by man (e.g. introduced to South

America (Eason, 1964) and Australia (Attems,

1949)). In the vicinity of Goteborg, which is an

area strongly influenced by man, it is the

outstandingly most common species (G.

Andersson, 1983). It is also the only one of the

seven common species in Norrland which is

found indoors in the area. L. forficatus is prob-

ably more or less anthropochorous in Norrland.

SIMILARITY IN HABITAT SELECTION

The similarity in habitat selection for the dif-

ferent species can be shown in a dendrogram.

The similarity is calculated as follows (Fairhurst

& Armitage, 1979):

n

2 2 (lower value of <j/> and b
k )

A-l

S
= 100

n n

S ah + S i(

A-l A=l

wherein S = similarity in percent, a/, =

number of localities of species a in habitat h,

and bfr = number of localities of species b in

habitat h.

The corresponding dendrogram is shown in

fig. 10. The three rarest species (Schendyla

nemorensis
, Necrophloeophagus longicornis and

Lithobius microps) form a clearly defined group,

bound to meadows and man-made habitats.

Geophilus proximus and Pachymerium ferrugineum

form one group and L. erythrocephalus together

with L. forficatus another. L. curtipes, the very

common forest species, shows the smallest

similarity with the other species in this group.

Lamyctes fulvicornis, the species of shores and

man-made habitats, also shows small similarity

with the others.

DISCUSSION

Norrland is to a great extent covered with

forest, but only two of the seven species ana-

lysed prefer woodland: Lithobius tenebrosus fen-
noscandius and L. curtipes. There is little dif-

ference between coniferous and deciduous

forest for either of these two species. The only

Fig. 8. Constancy (%) for different types of surface mor-

phology for the seven common species.

Fig. 9. Constancy (%) for coastal and inland localities for

the seven common species.
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species significantly more common in

deciduous than in coniferous forest is Geophilus

proximus, and the only species more common in

coniferous than in deciduous forest is Lithobius

forficatus. L. forficatus and L. erythrocephalus are

common in woodland but yet more common in

man-made habitats and pastures, respectively.

Lamyctes fulvicornis, although found in all groups

of habitats, predominates on shores of lakes and

streams and also in man-made habitats.

The two geophilid species, Pachymerium fer-

rugineum and Geophilus proximus, are mostly

found in open land. Concerning vegetation and

surface morphology they show rather different

patterns. P. ferrugineum is mostly found in

localities with sparse vegetation or mosses-

lichens. The same tendency is shown by L.

erythrocephalus. These two species are also the

only ones most often found in localities with

rocks. G. proximus on the other hand is mostly

found in localities with grass or no vegetation

and in localities with stones.

P. ferrugineum is described as a non-woodland

species (Lohmander, 1923; Palmen, 1949;

Eason, 1964). Thus I looked once again at the

descriptions of the 17 forest localities where this

species was found. At least 11 of these localities

have open, mostly rocky, parts included. There

is a reason to suspect that P. ferrugineum has in-

habited just these open parts of these localities,

which nevertheless I have classed as forest

localities, and thus this species should be even

more common in open habitats. However, this

is not substantiated here. A description of a

locality with a couple of microhabitats included

is thus less usable for analysis of the habitat

preference of the species unless the exact

microhabitatfor each species found is recorded.

For example: if it is known that a certain species

is mostly found on e.g. open rocks, and if open

rocks are included in the description of the

locality, then it is enticing to presume that the

species must have been found there. But one

may not use this assumption as an evidence for

rock-preference for that species because a cir-

cular argument develops then. In such a case

one also easily hides new informationabout the

habitat preference of the species. As a conse-

quence of this the analysis of the influence of

different more specific habitat factors on the

species must be rather brief for the centipede

material of the "faunistic and ecological

survey".

Four species are definitely synanthropic: P.

ferrugineum, G. proximus, L. forficatus and

Lamyctes fulvicornis. L. forficatus is the only one of

these which is found indoors as well, being ap-

parently spread by man. This species is also the

most common one in localities with strong

human influence. L. curtipes shows the opposite

picture: it is much more common in natural

habitats. L. tenebrosusfennoscandius shows indica-

tions for this phenomenon as well (also stated

by Palmen, 1949). L. erythrocephalus is apparent-

ly favoured by moderate human influence. This

species is significantly more common in such

localities than in natural or in strongly influ-

enced localities. But the most common habitats

forL. erythrocephalus (pastures and meadows) are

also mostly moderately influenced by man (fig.

11). Thus the preference for localities with

moderate human influence is in this case nearly
identical to preference for pastures and

meadows.

South slopes have climatically favourable

conditions that would be valuable for species in-

habiting this northern region (see e.g. J. S.

Andersson, 1961). The three rare species ( Schen-

dyla nemorensis, Necrophloeophagus longicornis and

Lithobius microps) were all found in similar

habitats: churchyards, market gardens, parks

Fig. 10. Dendrogram for similarity (%) in habitat selection

for the ten outdoor species.
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and open rocks. Three of the nine outdoor

localities comprised S. slopes, the rest of them

were on flat ground. Tolbert (1975) found that

S. slopes were most preferred by insects and

arachnids investigated with pitfall traps, and

that 32 out of 34 species were significantly more

abundanton one or more of the eight aspects of

slope.

However, it is remarkable that only one of

the seven more common species(L.
erythrocephalus) is significantly more common in

S. slopes than in other aspects of slope. This

species is also common on flat ground. L. cur-

tipes is the only species that significantly shows

preference for slopes, but on the other hand

there is no difference between the aspects of

slope. The localities with slope are mostly also

forest localities (fig. 11). Thus the preference
for slope in L. curtipes may just be another way

to show preference for forest. L. tenebrosus fen-

noscandius also indicates preference for slopes,

especially the W. aspect, but the number of

specimens is too small to show statistical

significance. All other species show no signifi-
cant preference for any aspect of slope.

The analysis given above of L. erythrocephalus

in localities with moderate human influence

and L. curtipes on slope localities could be made

owing to the computer-based technique.

However, there are many difficulties in the

evaluation of the data recorded in the faunistic

and ecological survey. There are close relations

between most of the factors registered, but the

limitations of the available computer precluded
multivariate analysis.
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