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The flora and invertebrate fauna of Nordmarken, a dune-heath association on Lease,
an island in the Danish part of the Kattegat Sea, were sampled in June-July 1976 at 12
stations along a 450 m transect from the north coast inland. One station was sampled
each day; seven sampling methods were used at each station. Analysis of the spider
fauna is compared with analysis of the flora; the species composition of spiders giving
similar ecological information as the species composition of the vascular plants. The
12 stations are briefly characterized and Segrensen’s indices of similarity (QS) between
staticns are given. Shannon-Wiener diversity indices (H) for the sampling methods are
discussed. The spiders are listed and notes on other Danish records are given. The
different sampling methods gave widely different results with almost no overlap, and
neither the quantitative nor the qualitative data based on the different methods were
comparable.

A total of 82 species of spiders (78 identified to species) were collected. Of these, 56
are first records from Lasg; 18 of the 82 were previously known from at most 5 locali-
ties in Denmark. Drassodes cupreus (Blackwall 1834) is recorded from Denmark for
the first time. The species is common here but has been mistaken for D. lapidosus
(Walckenaer 1802), which is rare.

[.LH.S. Clausen, Institute for Population Biology, Universitetsparken 15, DK - 2100
Copenhagen @, Denmark.

Introduction

In June-July 1976 a group of biologists,
»Lesogruppen af 1976«, collected plants
and invertebrates in a dune-heath area,
»Nordmarken«, on the island of L&sg in the
Kattegat Sea, Denmark (UTM: 32V PJ25).
Supplementary collections were made in the
years 1978 and 1980. The investigation ma-
de it possible to compare results obtained
with plalnts and animals, as well as to com-
pare different sampling techniques.

This paper deals with the spider fauna,
focusing on habitat description by means of
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the spider fauna as compared to habitat
description by means of the flora and on the
effectiveness of the different sampling tech-
niques.

Materials and Methods

Sampling was made in the period 27/6 -
10/7 1976 in 12 different plant associations,
stations (st.), along a transect perpendicular
to the coast extending from the north coast
and about 450 m inland. Invertebrates were
only sampled at 10 of the stations as there
were certain sampling difficulties at st. 6 and
st. 10. A list of plant species is given in Ap-
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pendix 1. The plant associations are descri-
bed below with distance from the shore (bar-
nacle level) indicated:

St. 1 (18-21 m). Ammophila dune. Mosaic
vegetation consisting mainly of Ammophila
arenaria (L.). Link, lichens, and small de-
pressed clusters of Empetrum nigrum L.
with bare sand in between.

St. 2 (49-56 m). Ammophila dune. Slope of
the hollow facing south. Vegetation of Am-
mophila arenaria and Coelocaulon sp.

St. 3 (58-112 m). Lichen-rich Empetrum
heath. Dominated by Empetrum nigrum
and branched Cladonia spp., especially C.
portentosa (Dufour) Coem.

St. 4 (114-129 m). Deflation area. Domina-
ted by Corynephorus canescens (L.) Beauv.
and Coelocaulon sp. A few spots with some
Empetrum nigrum.

St. 5 (155-165 m). South-facing slope with
dry Empetrum heath at the top, and moist
ground with Juniperus and some Myrica
below. Rather heterogeneous.

St. 7 (204-212 m). Lichen-rich Calluna-
Empetrum heath. Low vegetation in a hol-
low dominated by Calluna vulgaris (L.) Hull
and Empetrum nigrum.

St. 8 (235-259 m). Calluna-Empetrum
heath. Vegetation dominated by Calluna
vulgaris and Empetrum nigrum with scatte-
red individuals of Vaccinium uliginosum L.
and Myrica gale L., and with a fairly dense
lichen vegetation in open spots. Height of
heath vegetation generally 40-50 cm.

St. 9 (323-373 m). A wet Molinia fen. Do-
minated by Molinia coerulea (L.) Moench
and some Myrica gale. Height of vegetation
c. 50 cm.

St. 11 (390-419 m). Molinia fen. A little less
wet than st. 9. Dominated by low vegetation
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of Molinia coerulea, Myrica gale, and some
tussocks of Deschampsia setacea (Huds.)
Hack.

St. 12 (439-450 m). Calluna-Empetrum
heath. Dominated by Calluna vulgaris and
Empetrum nigrum with rather dense cover
of moss. Height of vegetation generally
30-40 cm.

Spiders were sampled at one station each
day using the following methods:

Sweep-net (01): Net sampling was made
with 50 strokes in the vegetation at each
station. Net diameter was 35 ¢cm, and mesh
size was 1 mm.

Pooter (02): Pooter, or aspirator (South-
wood 1978), was used to sample within 10 x
1/10 m? quadrat at each station except at
st. 9 where 16 x 1/10 m? was used.

Quadrat (03-05): A quadrat of 1/10 m? or
1/4 m? was used: 5 x 1/10 m? at st. 1; 3 x
1/10 m? at st. 2 and 3; 4 x 1/10 m? at st.
4:2 x 1/4 m? at st. 5-11; 3 x 1/4 m? at st.
12. The quadrats were wooden frames with
one side removable. Where possible, sam-
ples were divided into vegetation (03), litter
(04), and earth (05).

Pitfalls (08): 6 pitfalls were placed for 24
hours at st. 1 and 2, and 3 pitfalls at each of
the other stations. The pitfalls were emptied
at 8 a.m. and 8 p.m. The traps consisted of
small plastic buckets with a diameter of 11.5
cm at the opening. No fluid was added.

»Searching« (07): General collecting using
any sampling technique at hand. This »me-
thod« was used in Nordmarken in general.

The field work was carried out between
8-12 a.m., and samples were then hand sor-
ted in the laboratory.

Annelida: Lumbricidae; Arachnida: Ara-
neae; Insecta: Psocoptera, Heteroptera, Ca-
rabidae, Sphecidae, and Formicidae have
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Fig. 1. Cluster-analyser baseret pa lighedstal (QS)
beregnet pa grundlag af edderkopper (A) og kar-
planter (B). Tallene over hvert dendrogram angi-
ver stationerne.

been identified at the species elvel. The rest
of the material was sorted to order.

The plant material was dealt with by the
botanists of the group, and the calculations
based on the plant data were done by Steen
N. Christensen and Susanne Rehder.

Data on the vascular plants have been
used as »reference data« as the ecology of
that group is especially well known; more-
over, our samples of vascular plants are
generally much greater (statistically) than
are samples of the remaining organism
groups.

The weather was remarkably constant
thoughout the sampling period in 1976 with
clear sky and little wind most of the time.

Nordmarken was revisited in 1978 and
1980 and supplementary sampling was done
by searching (07).

Systematics and taxonomy follow Locket
& Millidge (1951 and 1953) and Locket,
Millidge & Merrett (1974).

Statistical methods are according to Zar
(1974).
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Fig. 1. Cluster analyses using similarity indices

(QS) based on spiders (A) and vascular plants (B).
Numbers at the top of each dendrogram indicate
stations.
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Fig. 2. Similarity indices based on spiders (QS-
spiders) as a function of similarity indices based
on vascular plants (QS-plants). The line is the
functional regression (Ricker 1973). N = number
of data points, r = product-moment correlation
coefficient, P = probability of r if there is no corre-
lation.

Fig. 2. Lighedstal baseret pa edderkopper (QS-
spiders) som funktion af lighedstal baseret pd
karplanter (QS-plants). Linjen er den funktionelle
regression (Ricker 1973). N = antal datapunkter, r
= product-moment korrelationskoefficienten, P =
sandsynligheden af r hvis der ingen sammenhang
er.



Table 1. Identified species of spiders. A) Spiders
found on the line in 1976. The species are ordered
according to distribution on the plant associations
(stations). x designates the presence of a species
(specimens from 1976 only). B) Spiders found out-
side the line (station 0) in 1976 (the first 7 spe-
cies), and caught in 1978 and 1980 only. x desig-
nates presence. C) Spiders from Nordmarken col-
lected prior to 1976, and recorded by other au-
thors. x: as in B). In B) and C) the species are or-
dered systematically. Numbers in the column next
to the species names refer to the following notes:
1. First record from Denmark. 2. First record
from Lese. 3. Previously noted only from nor-
thern Jutland. 4. Previously noted only from Tis-
vilde, Hasle, Grend, and Hansted Reservatet. 5.
Not recorded since 1904. 6. Previously not noted
north of Gribskov in North Zealand. .7. Previ-
ously noted only from Danstrup Hegn, Orehoved
and Resle woods, near Logster, and Mols. 8. Pre-
viously recorded only from Melby Overdrev in
North Zealand, Stigsnes at Skelskor, Jaegerspris,
and south-west of Legstor. 9. Previously noted on-
ly from Herlufsholms Kohave, Nprreskoven on
Als, Tranum Klit, and Bommerlund Plantage. 10.
Previously not recorded north of Limfjorden. 11.
Previously recorded only from Melby Overdrev,
Hasle, Fjellerup Strand, by Himmelbjerget, and
Mols. 12. Previously recorded only from the sur-
roundings of Copenhagen, at Ryget Skov, Holme-
gards Mose, and Bommerlund Plantage. 13. Pre-
viously noted only from Saltholm, Tranum Klit,
and Bommerlund Plantage. 14. Previously noted
only from Tranum Klit, Northern Zealand, An-
holt, and »Denmark«. 15. Previously noted only
from Gribskov in North Zealand, Bommerlund
Plantage, and Anholt. 16. First Danish record of
females. 17. Previously noted only from Asserbo
Plantage, Bommerlund Plantage, and Strandker
on Mols. 18. According to Beggild (1962), Episi-
nus angulatus (Blackwall) noted by Brendegérd
(1928) from Asserbo Plantage has been mistaken
for E. truncorum Latreille. 19. First record nortn
of Mols. 20. Previously noted only from Teglstrup
Hegn, Tisvilde Strand, Tisvilde Hegn, and Torn-
bakke Rimme near Hulsig. 21. Previously recor-
ded only from Lolland-Falster. 22. Previously no-
ted only from Asserbo and Thorning. 23. Pre-
viously noted only from Gribskov in North Zea-
land, Broholm, Holmegirds Mose, Bommerlund
Plantage, and Anholt. 24. Previously not recorded
north of Nykebing in North Zealand. 25. Pre-
viously recorded only from Tornbakke Rimme
near Hulsig, and Hejsande on Less. 26. Previ-
ously recorded only from Tisvilde, Rude Skov,
Gribskov, Hestehaven at Ronde, and Anholt. 27.
Identified with caution according to Locket, Mil-
lidge & Merrett (1974). 28. Had its last molt in the
laboratory.
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Tabel 1. Bestemte edderkoppearter. A) Edderkop-
per fra provelinjen i 1976. Arterne er ordnet efter
deres fordeling pa plantesamfundene (stations). x
angiver tilstedeverelse af en art (kun for dyr fra
1976). B) Edderkopper fundet uden for linjen (sta-
tion 0) i 1976 (de forste 7 arter), og edderkopper
kun fanget i 1978 og 1980. x angiver tilstedevce-
relse. C) Edderkopper fra Nordmarken indsamlet
Jor 1976 samt noteret af andre forfattere. x: som
under B). I B) og C) er arterne ordnet systematisk.
Tallene lige ud for artsnavnene hentyder til fol-
gende noter: 1. Ikke tidligere noteret fra Danmark.
2. Ikke tidligere noteret fra Leeso. 3. Tidligere kun
noteret fra det nordlige Jylland. 4. Kun noteret fra
Tisvilde, Hasle, Grend og Hansted Reservatet. 5.
Alle tidligere registreringer fra for 1904. 6. Tidli-
gere ikke noteret nordligere end Gribskov i Nord-
sjelland. 7. Tidligere kun noteret fra Danstrup
Hegn, Orehoved og Resle skove, ner Logstor og
pa Mols. 8. Tidligere kun registreret fra Melby
Overdrev i Nordsjelland, Stigsnes ved Skelskor,
Jaegerspris og sydvest for Logstor. 9. Tidligere kun
noteret fra Herlufsholms Kohave, Norreskoven pa
Als, Tranum Klit og Bommerlund Plantage. 10.
Tidligere ikke noteret nord for Limfjorden. 11.
Tidligere kun noteret fra Melby Overdrev, Hasle,
Fjellerup Strand, ved Himmelbjerget og pa Mols.
12. Tidligere kun noteret fra Kobenhavns omegn,
ved Ryget Skov, Holmegards Mose og Bommer-
lund Plantage. 13. Tidligere kun noteret fra Salt-
holm, Tranum Klit og Bommerlund Plantage. 14.
Tidligere kun registreret fra Tranum Klit, Nord-
sjeelland, Anholt og » Danmark«. 15. Tidligere kun
noteret fra Gribskov i Nordsjelland, Bommerlund
Plantage og Anholt. 16. Alle tidligere danske fund
har veret hanner. 17. Tidligere kun noteret fra
Asserbo  Plantage, Bommerlund Plantage og
Strandker pa Mols. 18. Ifolge Boggild (1962) er
Braendegards (1928) Episinus  truncorum fra
Asserbo Plantage forkert bestemte E. angulatus.
19. Ikke tidligere noteret nordligere end Mols. 20.
Tidligere kun noteret fra Teglstrup Hegn, Tisvilde
Strand, Tisvilde Hegn og Tornbakke Rimme ner
Hulsig. 21. Tidligere kun noteret fra Lolland-
Falster. 22. Tidligere kun noteret fra Asserbo og
Thorning. 23. Tidligere kun noteret fra Gribskov,
Broholm, Holmegards Mose, Bommerlund Plan-
tage og Anholt. 24. Tidligere ikke noteret nord for
Nykobing Sjelland. 25. Tidligere kun noteret fra
Tornbakke Rimme newer Hulsig og Hojsande pa
Leso. 26. Tidligere kun noteret fra Tisvilde, Rude
Skov, Gribskov, Hestehaven ved Ronde og Anholt.
27. Bestemt med et vist forbehold, jevnfor Locket,
Millidge & Merrett (1974). 28. Sidste hamskifie
fandt sted i laboratoriet.
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Stations

2 3 4 57

Total catch
incl. 1978
& 1980

Q2

dd

juv.

A.

Hahnia nava (Bl.)

Robertus lividus (Bl.)

Xysticus cristatus (Cl.)

Clubiona trivialis C.L.K.

Maso sundevalli (Westr.)
Euryopis flavomaculata (C.L.K.)
Lepthyphantes mengei Kulcz.
Minyriolus pusillus (Wider)
Peponocranium ludicrum (O.P.-C.)
Theridion impressum L. K.
Dictyna arundinacea (L.)
Drassodes lapidosus (Walck.)
Lepthyphantes ericaeus (Bl.)
Sitticus caricis (Westr.)
Philodromus caespitum (Walck.)
Araneus adiantus (Walck.)
Pardosa pullata (Cl.)

Hyctia nivoyi (Lucas)

Zelotes latreillei (Sim.)

Walckenaera malanocephala O.P.-C.

Thanatus striatus C.L.K.
Clubiona diversa O.P.-C.
C. reclusa O.P.-C.
Pocadicnemis pumila (Bl.)
Oreonetides abnormis (Bl.)
Poeciloneta globosa (Wider)
Pholcomma gibbum (Westr.)
Hypsosinga pygmaea (Sund.)
Pardosa nigriceps (Thor.)
Zora spinimana (Sund.)
Tibellus maritimus (Menge)
Theridion bimaculatum (L.)
Tapinocyba praecox (O.P.-C.)
Araneus quadratus (C1.)
Hypsosinga albovittata (Westr.)
Drassodes cupreus (Bl.)
Alopecosa fabrilis (Cl.)
Stemonyphantes lineatus (L.)
Marpissa muscosa (Cl.)
Walckenaera dysderoides (Wider)
Scotina gracilipes (Bl.)
Xvsticus sabulosus (Hahn)
Aelurillus v-insignitus (Cl.)
Alopecosa cuneata (Cl.)
Attulus saltator (Sim.)
Tapinopa longidens (Wider)
Pardosa agricola forma
arenicola (O.P.-C.)
Metopobactrus prominolus (O.P.-C.)
Arctosa perita (Latr.)
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Total catch
Stations incl. 1978
& 1980
01 2 3 4 5 7 8 9 1112 ¢ &9 juv.

B.
Misumena vatia (Cl.) 10 | x 1 2
Pisaura mirabilis (Cl.) 10 |x X X
Achaearanea riparia (Bl.) 2 |x 1
Episinus angulatus (Bl.) 17,18 | x 1
Theridion sisyphium (Cl.) 2 |x 1 1
Cercidia prominens (Westr.) 2 |x 1 1
Linyphia peltata Wider 19 | x
Phaeocedus braccatus (L.K.) 20 | x 1
Zelotes serotinus (L.K.) 2 |x 2 2
Agroeca proxima (0.P.-C.) 2 |x 2
Cheiracantium erraticum (Walck.) X X 3
Clubiona subtilis L.K. 21 X 1
Phlegra fasciata (Hahn) 2 |x 1
Pardosa monticola (Cl.) 2 X 1 7
Trochosa spinipalpis (F.O.P.-C.) 22,27 X 1
Araneus diadematus Cl. 2 |x 2 1
Zygiella atrica C.L.K. 2 |x X 3 1
Drapetisca socialis (Sund.) 2 | x 1
Erigone arctica (Wh 28,2 |1 1
E. dentipalpis (Wider) 2 | x 1
Gonatium rubens (Bl.) 23 | x 1 1
Lepthyphantes minutus (Bl.) 2 | x 1
L. flavipes (Bl.) 2 |x 1 1
Linyphia tenuipalpis Simon 2 |x 1
Meioneta rurestris (C.L.K.) 24 | x 1
Trichoncus hackmani Millidge 25 X 1
Walckenaera antica (Wider) X 1
W. cuculata (C.L.K.) 26 | x 1
C.
Agelena labyrinthica (Cl.) X X 1
Centromerus expertus (O.P.-C.)

(Larsen & Boggild 1970) X 3
Walckenaera unicornis O.P.-C.

(Larsen & Boggild 1970) X 1

Results
Faunistic notes
A total of 82 species (78 identified) of spi-
ders have been sampled from Nordmarken
by the group, and of these 56 are first re-
cords from Lasg, while 18 species were pre-
viously recorded from at most 5 localities in
Denmark.

Drassodes cupreus (Blackwall 1834) is re-
corded from Denmark for the first time.

The identified species are listed in Table
1; the numbers next to the species names
refer to the notes given in the legend.
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A list of total catches including informa-
tion on sex, habitats, dates, and sampling
methods is available upon request to the
author.

The spider specimens are stored at the
home of the author.

In connection with the faunistic notes the
following literature has been consulted:
Braendegird (1928, 1972), Boggild (1961,
1962), Cloudsley-Thompson (1955), Larsen
& Boggild (1970), Nielsen (1932), Norgard
(1945), Schjetz-Christensen (1966), and Toft
(1976, 1977).
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100 150 200
Coveragel(x)
Fig. 3. Number of spider species as a function of
the percentage of coverage (pin-point analysis) of
vascular plants. rs = Spearman’s rank correlation
coefficient. N and P, see Fig. 2.

Fig. 3. Antal edderkoppearter som funktion
af’  karplanternes  procentvise  dekningsgrad
(punkt-kvadrat analyse). rs = Spearmans rank
korrelationskoefficient. N og P, se Fig. 2.

Habitat description

The Shannon-Wiener diversity indices (H)
for each sampling method at each station are
shown in Table 2. The indices for methods
(02) and (03-05) were significantly correlated
with H based on vascular plants (Spear-
man’s rank correlation = rs = 0.624 and
0.748, respectively, P < 0.05 and P < 0.01,
respectively (one-sided), N = 10 in both ca-
ses), while H for methods (01) and (08) did
not correlate significantly (P < 0.05) with
Hplants.

In Table 3, Serensen’s indices of similari-
ty, QS (Southwood 1978) between stations
are listed, and in Fig. 1A is shown the den-
drogram of a cluster analysis (»Unweighted
pair-group method using arithmetric ave-
rage« (Sneath & Sokal 1973)) based on QS.
Also shown is the dendrogram based on the
plant data (Fig. 1B). QSspiders is clearly
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correlated with QSplants, the product-
moment correlation coefficient = r = 0,733,
P << 0.0005 (one-sided), N = 36 (Fig. 2).
In the cluster analysis and the correlation
analysis st. 5 has been omitted because of
deviations between botanists and zoologists
with respect to the precise delineation of st.
5.

The number of spider species was not sig-
nificantly correlated with the number of vas-
cular plant species (rs = 0.049, P > 0.25, N
= 10), whereas the correlation with percen-
tage coverage of vascular plants was signifi-
cant (rs = 0.685, P < 0.05 (two-sided), N =
10) (Fig. 3).

Sampling methods

There are no significant differences between
sampling methods with respect to number of
species caught (chi-square test: X2=2.267, P
> 0.95), whereas the species composition
varies greatly between methods, as can be
seen from Fig. 4, which show the species
obtained with each sampling method, and
Table 4 where the mean frequencies of the
more common families are shown.

Discussion

Faunistic notes

The great number of species new to L&so is
due to previous lack of sampling and pub-
lishing on the subject.

Although Drassodes cupreus has not pre-
viously been recorded from Denmark, the
species probably is not rare in this country,
but has been mistaken for D. lapidosus
(Walckenaer 1802). Seren Langemark at the
Zoological Museum in Copenhagen has
checked the »D. lapidosus« material of the
museum and found that only one individual
(a female labelled: 28/6 1929, Melsted,
North Zealand, Denmark: collected by E.
Nielsen) safely could be identified as D. lapi-
dosus, the rest of the material (81 females,
23 males) being D. cupreus. Thus it seems
that in Denmark D. cupreus is common
while D. lapidosus is rare.



Table 2. Shannon-Wiener diversity indices based Tabel 2. Shannon-Wiener diversitetsindeks base-
on spiders (a) and on vascular plants (b). -(01): ret pa edderkopper (a) og karplanter (b). -(01):

sweep-net; -(02): pooter; -(03-05): quadrat; -(08): ketcher; -(02): sugeglas; -(03-05): rammeprover;
pitfalls. -(08): faldfelder.
a) Spiders b) Plants
Methods -(01) -(02) -(03-05) -(08)
St. 1 0.95 1.04 0.69 0.13 0.12
St. 2 0.69 1.10 0 0 0.36
St. 3 1.27 1.83 1.61 0.69 1.42
St. 4 0.63 0 0.63 0.69 0.24
St. 5 1.57 1.70 1.88 0.69 1.33
St. 7 1.93 2.14 1.63 1.05 0.99
St. 8 1.74 1.39 2.15 1.61 1.24
St. 9 1.97 1.10 1.57 1.82 1.17
St.11 1.28 0 1.04 0.67 1.12
St.12 1.15 1.51 2.45 1.81 1.33
3
20
Pitfalls E
z 10
[ [
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Fig. 4. Arternes fordeling pd fangstmetoder.
Fig. 4. Distribution of species on sampling Pitfalls = faldfwlder; quadrat = rammeprove;
methods. pooter = sugeglas; net = ketcher.
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Table 3. Serensen’s index of similarity (QS) be-
tween stations based on spider data.

2¢
Qs a+b,
¢ = the number of species in common, a and b are
the number of species at each of the two stations
compared.

Tabel 3. Sorensens
stationerne baseret pa edderkoppetal.

oS

2c

a+b,

lighedstal (QS)

mellem

¢ = antal felles arter, a og b er antallet af arter pa

hver af de to stationer, der sammenlignes.

St.:
1 -
2 0.33 -
3 0.14 0.25 -
4 0.46 0.29 0.22 -
5 0.11 0 0.13 0 -
7 0.09 0 0.21 0.11 0.33 -
8 0.10 0 0.13 0.13 0.19 0.32 -
9 0.14 0.09 0.08 0.09 0.14 0.24 0.40 -
11 0.18 0 0 0.12 0.35 0.22 0.50 0.31 -
12 0.10 0 0.12 0.13 0.18 0.31 0.52 0.39 0.40 -
St 1 2 3 4 5 7 8 9 11 12

Habitat description

With respect to habitat choice spiders con-
stitute a quite unspecialized group, the
members of which occupy almost all terre-
strial niches. The group is species rich, and
spiders are usually abundant.

As can be seen from Table 1, each plant
association clearly has a specific spider fau-
na, even though the spiders are generally not
directly related to the plant species, but
mainly to factors like spatial structure of the
habitat and microclimate (Fig. 3) (e.g., Al-
mquist 1973, Duffey 1968, Robinson 1981),
and the spider fauna analysis thus distin-
guishes between habitats as does analysis of
the flora.

The diversity indices have been calculated
simply because theyt are so widely used. I
do, however, find the biological meaning of
the indices dubious and wish to note that, if
used, the indices based on spider faunas
seem to be correlated with indices based on
the flora when sampling is made with the
pooter or the quadrat. It may be noted that
the number of spider species caught with
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each of the two methods is not significantly
correlated with the number of vascular plant
species (rs = 0.288, P > 0.2 and rs =
0.209, P > 0.5, respectively).

In the cluster analyses (Fig. 1) the dendro-
grams show the same two main groupings
corresponding to dry areas (st. 1-4) and
more wet areas (st. 7-9, 11-12). If we look at
the spider dendrogram, in the group of dry
stations the localities with much bare sand
are grouped together, with the more over-
grown st. 3 by itself. In the other main group
the most dry locality, st. 7, is by itself. The
remaining stations are all somewhat damp,
and here the two Calluna localities, st. 8 and
12, are grouped together. In the plant den-
drogram the grouping within the dry group
is somewhat puzzling, while in the wet
group there are two subgroups correspon-
ding to Calluna and Molinia localities.
However, the subgroupings are probably not
significant, as they are altered by small
changes in species distributions (as acciden-
tally experienced by the author). Adding to
this the very significant correlation between
QSspiders and QSplants, it may be conclu-
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Table 4. Mean frequency (x) of families (in %
of individuals) in samples of different methods. N
= number of samples (stations); S.E. = standard
error; -(03): vegetation part of quadrat; -(04-05):
litter and earth part of quadrat; -(01), -(02),
-(03-05), and -(08): see Table 2.

Jejl;

Tabel 4. Middel-hyppigheden (x) af familierne (i
% af individer) i fangster fra forskellige metoder. N
= antal »prover« (antal stationer); S.E. = standard
-(03): vegetationsdelen af rammeprove;
-(04-05): forn- og jorddel af rammeprove; -(01),
-(02), -(03-05) og -(08): se Tabel 2.

—01) —02) —(03-05) —03) —(04-05) —08)
(N=10) (N=9) (N=9) (N=9) (N=9) (N=9)
X S.E. X SE X S.E. X S.E. x S.E. X S.E.

Dictynidae 8 5.9 0 04 04 4 3.7 0 0
Gnaphosidae 2 1.7 3 2.8 10 7.3 11 7.9 8 7.4 14 10.9
Clubionidae 3 1.8 8 3.6 11 4.7 27 12.7 7 3.0 3 2.1
Zoridae 0 | 0.8 0 0 0 1 1.2
Thomisidae 18 5.7 9 4.5 3 2.2 2 2.2 6 5.5 7 5.6
Salticidae 13 6.4 4 3.7 6 3.3 17 11.1 6 5.6 0
Lycosidae 3 29 15 6.2 17 6.7 11 7.4 16 10.9 58 11.7
Agelenidae 0 0 2 1.3 0 2 1.5 0
Theridiidae 14 6.4 4 2.8 7 3.8 0 9 4.7 4 2.7
Argiopidae 33 7.5 18 11.0 1 0.7 4 3.7 0 0
Linyphiidae 7 44 34 9.7 43 40 24 11.0 46 11.0 11 5.4

ded that an analysis of the spider fauna gives
the same »picture« of the area as does an
analysis of the vascular plant flora. As spi-
ders are generally more short-lived than
many of the vascular plants, as well as being
mobile, they will probably reflect changes in
the environment earlier than the plants, and
so there may be situations where spider-
fauna analysis can be a useful alternative to
floral analysis. However, the influence of
seasonal changes in spider populations on
the general pattern should be investigated.
Are, e.g., the similarity indices fairly con-
stant, or do they vary greatly?

Sémpling methods

The results clearly show that care must be
taken when choosing sampling methods, and
that it may be almost impossible to compare
data obtained with different collecting tech-
niques. With qualitative data, however, in-
tensified and prolonged sampling will cer-
tainly make methods (02)-(08) quite compa-
rable, while the sweep-net, touching only
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the upper vegetation layer, will probably
still give results significantly different from
those of the other methods. With quantita-
tive data the different methods will not be
comparable even with intensified and pro-
longed sampling.

Conclusions

In Denmark Drassodes cupreus has pre-
viously been mistaken for D. lapidosus.

The descriptive power of the spider fauna
seems to be comparable to that of the vascu-
lar plant flora, the two groups giving the
same general »picture« of the area.

There is almost no overlap between
sampling methods with respect to species
caught, and quantitative data based on diffe-
rent methods are not comparable.
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Sammendrag

Edderkopper fra Nordmarken pa Lese.
Faunistiske notater, om habitatsbeskri-
velse, og sammenligning af fangstmeto-
der.

I perioden 27/6 - 10/7 1976 indsamledes hvirvel-
lose dyr og planter fra 12 forskellige plantebzlter,
stationer (st.), langs en linje fra nordkysten og ca.
450 m ind i landet. Der blev dog ikke indsamlet
dyr i st. 6 og 10. Supplerende indsamlinger blev
foretaget 1 1978 og 1980.

Plantesamfundene er beskrevet i Appendix | og
ovenfor under »Materials and Methods«, hvor
ogsa afstanden til kysten er angivet.

Dyrene blev indsamlet én st. pr. dag med fol-
gende fangstmetoder:

Ketcher (01): I hver st. ketchedes vegetationen
med 50 strog. Ketcher diameteren var 35 c¢cm og
maskevidden 1 mm.

Sugeglas (02): Der blev suget med sugeglas (poo-
ter, Southwood (1978)) inden for 10 x 1/10 m?
pa alle st. undtagen i st. 9, hvor der indsam-
ledes fra 16 x 1/10 m?2.

Ramme (03-05): Der blev brugt trerammer
med en aftagelig side pa 1/10 m? og 1/4
m?: 5 x 1/10 m? i st. 1, 3 x 1/10 m? i st
2023, 4x 1/10m?ist. 4 2x 1/4m?ist
5-11 og 3 x 1/4 m? i st. 12. Hvor det var
muligt, adskiltes lagene 1 vegetation (03),
forn (04) og mineraljord (05).

Faldfelder (08): Sma spande med en ab-
ningsdiameter pd 11,5 c¢cm blev gravet ned pa
hver st. 1 24 timer. De blev temt kl. 8§
morgen og aften. Pa st. 1 og 2 placeredes 6
spande, pa de ovrige stationer 3 spande. Der
blev ikke haldt nogen form for vaske i
spandene.

»Segning« (07): Segning i terrainet med forhan-
denverende udstyr. Denne »metode« anvendtes 1
storre dele af Nordmarken.

Feltarbejdet foregik mellem kl. 8-12 om
formiddagen, og preverne hindsorteredes i
laboratoriet.

Regnorme (Lumbricidae), edderkopper
(Araneae), barklus (Psocoptera), teger (He-
teroptera), lobebiller (Carabidae), grave-
hvepse (Sphecidae) og myrer (Formicidae)
blev bestemt til art. Qvrige dyr bestemtes til
orden.
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Karplanterne er blevet benyttet som en
slags referencegruppe, da deres okologi gene-
relt er velundersogt, og da vores plantema-
teriale, statistisk set, er storre end dyrema-
terialet.

Ialt 82 arter (78 bestemte) edderkopper
blev indsamlet i Nordmarken, og af disse er
56 nye for Lase. Drassodes cupreus noteres
her for forste gang i Danmark. Dette skyl-
des, at arten er blevet forvekslet med D. la-
pidosus. Seren Langemark pa Zoologisk
Museum i Kobenhavn har gennemgaet »D.
lapidosus« -materialet pd museet og fundet,
at kun én hun med rimelig sikkerhed kunne
henfores til D. lapidosus (etiketteret: Mel-
sted, 28/6 1929, E. Nielsen Leg.), mens
resten (81 hunner, 23 hanner) var D. cu-
preus.

De sikkert bestemte arter er vist 1 Tabel 1,
hvor tallene lige ud for artsnavnene hentyder
til noterne givet i tabelteksten.

Diversitetsindekserne (Shannon-Wiener =
H) er vist i Tabel 2. Indeksene baseret pa
metoderne (02) og (03-05) viste en statistisk
sikker ssmmenhang med H baseret pa kar-
planter (rs = henholdsvis 0,624 og 0,748 og P
< henholdsvis 0,05 og 0,01 (ensidet), N =
10 i begge tilfelde), mens Hedderkopper for
de ovrige metoder ikke viste nogen sikker
sammenha&ng med Hplanter.

[ Tabel 3 ses Serensens lighedstal (simi-
laritetsindeks, QS) mellem stationerne, og i
Fig. 1 er vist det grenede diagram (dendro-
gram) for en grupperingsanalyse (cluster-
analyse) baseret pa lighedstallene. Ligeledes
ses det tilsvarende dendrogram baseret pa
karplantedata. Dendrogrammerne er inddelt
1 de samme to hovedgrupper, og lighedstal-
lene baseret pa edderkopper og karplanter
udviser en overordentlig sikker sammen-
heng (Fig. 2) (r=0,733; P < < 0,0005; N =
36). I grupperingsanalyserne og i sidstnavn-
te sammenhangsanalyse er st. 5 blevet ude-
ladt pga. uoverensstemmelse mellem botani-
kere og zoologer med hensyn til afgrensnin-
gen af'st. 5.

Der var ingen klar sammenhang mellem
antallet af edderkoppearter og antallet af
karplantearter. Derimod var der en statistisk
sikker sammenhang mellem antallet af ed-
derkoppearter og karplanternes deknings-
grad (rs = 0,685; P < 0,05 (tosidet), N = 10) (Fig.
3).
Alt 1 alt ma det konkluderes, at edderkop-
pefaunaen giver det samme billede af omré-
det, som karplanterne gor. Da edderkopper-
ne generelt har en Kkortere levetid end plan-
terne, og da de desuden kan bevage sig om-
kring, vil de kunne afspejle @ndringer i mil-
joet hurtigere end planterne. 1 visse tilfelde
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vil brug af edderkopper til beskrivelse af om-
rader derfor kunne vere et nyttigt alternativ
til brugen af planter. Dog ber det bl.a. un-
dersoges, hvor stor betydning svingninger i
edderkoppebestande igennem é&ret har for
det generelle billede. Er f.eks. lighedstallene
stabile, eller varierer de meget?

Der var nasten ingen overlap mellem ind-
samlingsmetoderne med hensyn til de arter,
der blev fanget (Fig. 4, Tabel 4), og resulta-
ter baseret pa de forskellige metoder er ikke
sammenlignelige. Med hensyn til tilstedeve-
rende arter vil metoderne (02)-(08) formo-
dentlig kunne gores sammenlignelige ved at
oge indsamlingsindsatsen og -tiden.

En fuldstendig liste over fangsterne inde-
holdende oplysninger om bl.a. ken, datoer,
habitater og indsamlingsmetoder kan fas ved
henvendelse til forfatteren.

Edderkopperne opbevares hos forfatteren.
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APPENDIX 1

Plant species at the 10 stations
Plantearter pad de 10 stationer.

Ammophila arenaria (L.) Link (Sand-Hjelme)
Anthoxanthum odoratum L. (Vellugtende Gulaks)
Anthyllis vulneraria L. (Rundbelg)

Armeria maritima (Mill.) Willd. (Engelskgras)
Calluna vulgaris (L.) Hull. (Hedelyng)

Carex arenaria L. (Sand-Star)

C. nigra (L.) Reich. (Almindelig Star)

C. panicea L. (Hirse Star)

Corynephorus canescens (L.) Beauv. (Sandskzg)
Deschampsia flexuosa (L.) Trin. (Bolget Bunke)
D. setacea (Huds.) Hack. (Fin Bunke)

Dryopteris carthusiana (Vill.) H.P. Fuchs (Smalbladet Mangelov)
Elymus arenarius L. (Marehalm)

Empetrum nigrum L. (Revling)

Erica tetralix L. (Klokkelyng)

Eriophorum angustifolium Honck. (Smalbladet Keruld)
Festuca rubra L. (Rad Svingel)

Galium verum L. (Gul Snerre)

Hieracium umbellatum L. (Smalbladet Hogeurt)
Hypochoeris radicata L. (Almindelig Kongepen)
Jasione montana L. (Blamunke)

Juniperus communis L. (Ene)

Leontodon autumnalis L. (Hgst Borst)

Lotus corniculatus L. (Almindelig Kellingetand)
Molinia coerulea (L.) Moench (Blatop)

Myrica gale L. (Pors)

Pinus sylvestris L. (Skov Fyr)

Plantago maritima L. (Strand Vejbred)

Potentilla erecta (L.) Rdusch. (Tormentil potentil)
Salix repens L. (Krybende Pil)

Scirpus caespitosus L. (Tue Kogleaks)

Sedum acre L. (Bidende Stenurt)

Taraxacum sp. (Mzlkebette)

Vaccinium uliginosum L. (Mosebplle)

Viola tricolor L. (Stedmoderblomst)

Aneura pinguis (L.) Dum. (Tyk Nervelas)
Dicranum scoparium Hedw. (Kost-Klgvtand)
Hypnum cupressiforme Hedw. (Almindelig Cupresmos)
Lophocolea heterophylla (Schrad.) Dum.

(Forskelligbladet Kamsvegb)
Pleurozium schreberi (Brid.) Mitt. (Trind Fyrremos)
Polytricum piliferum Hedw. (Harspidset Jomfruhar)
Ptilidium ciliare (L.) Hampe (Almindelig Frynsemos)
Sphagnum auriculatum Schimp. (Krumgrenet Tervemos)

Acarospora smaragdula (Wahlenb.) Massal (Liden Sméasporelav)
Cetraria islandica (L.) Ach. (Islandsk Kruslav)

C. ericetorum Opiz (77)

Cladonia arbuscula (Wallr.) Rabenh. (Gulhvid Rensdyrlav)

o) x %

>

Hoxox X

»ox

>

R X

XX
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Plant species at the 10 stations
Plantearter pa de 10 stationer. 1 23 4 5 7 8 91112

C. bacillaris Nyl. (Pind Begerlav) X X
C. chlorophaea (Florke ex. Sommerf.) Sprengel (Brungren Bagerlav) x x x
C. coccifera var. coccifera (L.) Willd. (2?)

C. coccifera var. pleurota (Florke) Schaer (?7) X

C. coniocraea (Florke) Spreng. (Trazfods Begerlav) X
C. floerkeana (Fr.) Florke (Lakrod Bagerlav)

C. foliacea (Huds.) Willd. (Fliget Bagerlav) X X

C. furcata (Huds.) Schrad. (Kloftet Begerlav) X

C. glauca Florke (Gragron Bzegerlav) X X
C. gracilis (L.) Willd. (Slank Bzgerlav) X X
C. mitis Sandst. (Mild Rensdyrlav) X X X
C. pityrea (Florke) Fr. (Kliddet Begerlav)

C. polvdactyla (Florke) Spreng. (Vifte Begerlav)
C. portentosa (Dufour) Coém (Hede Rensdyrlav) X X X X X X X
C. rangiferina (L.) Wigg. (Askegra Rensdyrlav) X
C. rangiformis Hoffm. (Spettet Bagerlav) X

C. subcervicornis (Vain.) Kernst. (Kyst Bagerlav) X
C. tenuis (Florke) Harm. (??)

C. uncialis (L.) Wigg. (Pigget Begerlav)

C. cervicornis subsp. verticillata (Hoffm.) Ahti (Etage Begerlav) X
C. zopfii Vain (Gragul Begerlav)

Cornicularia aculeata (Schveb.) Ach. (Grubet Tjornelav) X
C. muricata (Ach.) Ach. (Tue Tjornelav)

Hypogymnia physodes (L.) Nyl. (Almindelig Kvistlav)

H.tubulosa (Schaer.) Havaas (Finger Kvistlav) X
Lecidea granulosa (Hoffm.) Ach. (Forskelligfarvet Skivelav)

Lecanora dispersa (Pers.) Sommerf. (??) X
Parmelia saxatilis (L.) Ach. (Farve Skallav) X

>
F E T T

>
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s o
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>

Peltigera sp. (Skjoldlav) X X
Platismatia glauca (L.) Culb et C. Culb (Blagra Papirlav) X X X X
Pseudevernia furfuracea (L.) Zopf. (Gra Fyrrelav) X X X X
Rhizocarpon constrictum Malme (Strand Landkortlav) X

R. obscuratum var. reductum (Th. Fr.) Eitner (Merk Landkortlav) X
Sarcogyne simplex (Dav.) Nyl. (Sort Foldekantlav) X
Stereocaulon saxatile H. Magnuss. (Klit Korallav) X
Usnea sp. (Skaglav) X
Xanthoria parietina (L.) Th. (Almindelig Vaeggelav) X

At st. 6 Cetraria nivalis (L.) Ach. was found, and at st. 10 Juncus conglomeratus L. and Sorbus aucuparia
L. were noted.

Further it is noted that in 1978, which was not so dry, and thus close to normal, Drosera intermedia
Hayne and Gentiana pneumonanthe L. were found at st. 11.

I st. 6 blev Sne Kruslav (Cetraria nivalis) fundet, og i st. 10 noteredes Knop Siv (Juncus conglomeratus/ og
Ron (Sorbus aucuparia).

Det bemarkes yderligere, at i det vadere, mere »normale«, ar 1978 blev der fundet Liden Soldug
(Drosera intermedia) og KlokkeEnsian (Gentiana pneumonanthe) i St. /1.
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