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The results of research on the predatory epigeic maciofauna of eiaht habitats 
in the Kampinos National Pair near Warsav; are presented in this. study. The firet part 
of the study is devoted to an analysis of communities of wandering spiders, pving varia
tions in their penetration durina the season and during the day. The second part of the 
study is concemed \\ith the relQ.tions between spiders and other ll'OUPII of epigeic predatory 
A rth-,opoda. It was found that these relations are competitive in type. In the spring the 
wandering spiders are the eadiest of all predators to appear on the surface af the soil. 
In forest habitats they exhibit a tendency to eeasonal alternation with Carobidae. They 
also exhibit differences in the time of their ~currence, dividing the season between 
the group of large and medium body-sized species. I>uriDj the day they usually altemate 
with Opiliones and Carubidae. The fewer the ants present on meadolw stations, on the 
other hand, the more intensively the spiders occupy these stations. 
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Wandering spiders fonn one of th~ abundant groups of predatory Arthropoda 
penetrating the surface of the soil. Only Formicidae and certain Coleoptera 
are similarly numerous and also (although not exclusively, like spiders) 
predatory in Poland in this habitat; Opilionidae and Chilopoda are far less 
frequently encountered on the surface of the soil~-

The present study is composed of two parts, in the first of which there 
is a discussion of the wandering spiders of different habitat·s. The second 
part is concemed with relations between spiders and the predatory Arthropoda 
mentioned above which co-occur with them. It is weil known from the data 
on the biology and ecology of all these predators that they occupy similar 
ecological niches and play a similar part in biocenosea. 

Factors detennining the occurrente of wandering spiders have been fairly 
extensively discussed in literature.. In many studies devoted to them (chiefly 
Lycosidae) Petrusewicz (19M, 1933a, 1935a, 1938) gives a detailed 
description of the places in which they occur, suggesting a high degr~e of 
habitat selection in many species. T re t z e I ('1952-3) created a comprehensive 
nomenclature in order to give a concise description of the habitat requirements 
of many specie&. Kn tl 11 e (1951, 1952, 1953, 1954), Mi k u I s .k a (1950, 1955), 
Norgaard (1951), Proszynski (1961), Duffey (1962, 1962a, 1963) 
analyse the effects of different factors on the occurrence of spiders, and 
discuss the l~ger or smaller parts of the habitat in which they can be found, 
connecting this with a fastidious selection of habitats by th,ese organisms. 
On the other hand T re t z e l (1952-3) conducted en interesting experiment 
forming evidence of the great habitat tolerance of wandering spiders. On the 
basis of aut•ecological data and an established range of reactions to two main 
factors only - · humidity and light, he defines theoretically the qualitative 
composition of spider communities for different habitats. Comparison of the 
theoretically envisaged communitie·s and those found in nature showed that 
they were very similar, almost identical. If therefore it is possible to envisage 
the composition of a larger combination of species according to two main 
factors, then this proves, afte1 T re t z e l (1952-3), that different species 
are not closely connected either with the whole habitat complex or with the 
large nur,1ber of small side factors. Similar suggestions are made by H.D. Bar
nes and B.Barnes (1955). 

In the present investigations the author was interested primarily in the 
conditions of the biotic habitat detennining the level of occurrence of the 
spiders. These conditions have been taken into consideration in a few 
arachnological studies - amongst which may be mentioned in the first place 
that by T re t z e I (1952-3, 1955a) already refen-ed to, then the study by 
Heydemann (1960, 1960a) and Kuenzler (1958), and of Polish studies 
that by Luc z a k (1953, 1954, 1963) and by K a j a k (1965). In addition some 

1 According to data given by Forsslund ( 1945) (after Vi t ~ 1953) spiders fonn 
about 30" of the macrofauna of the litter in 200-year ol~ Swedish forests. 
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faunistic studies make incidental reference to biotic factors as among those 
conditioning the abundance of species (Buchar and Zdarek 1960). 

In papers on the whole of epigeic invertebrate fauna spiders have been 
dealt with by Pi 11 a i (1922), P f et ten (1925), Forsslund (1943) (after Vi t e 
1953), then Balogh and Loksa (1948), Van Der Drift (1951, 1959), 
Thiele (1956), Krog e ru s (1960), Kaczmarek (1963) and a few others. 
In the majority of cases these are descriptions of the spider communities 
found - in addition to other Arthropoda - in defined habitats. 

From the point of view of a considered opinion as to the significance 
of <lependence on biotic factors it i.J particularly the studies by Balogh 
and Loksa (1948) and K ac zm arek (1963) which are of interest here. 

Dalogh and Loksa (1948) in their investigations of epigeic Arthropoda 
divide the spiders they found into three syntrophia 1: 1) spiders which spin 
webs at low levels, 2) which hunt while running, 3) jumping spiders. Running 
spiders in turn are included in one syntrophium with ants and Carabi"dae. 
Unfortunately, there is no more accurate analysis of the connections in syn
trophia given in ·the study referred to, the authors citing only the interesting 
observations made by Dahl (1908) (after~ Balogh and Loksa 1948} on 
this subject. Dahl considers that in the tropics, where there is a complete 
absence of Carabidae, ants predominate numerically. In the warm part of 
Central Europe, on the other hand, the reverse applies. It would seem that 
the authors accept Dahl's opinion as to the ecological equivalence of these 
two groups. Wi 11 i am ·s (1959), however, in his investigations of the daily 
activity of epigeic fauna, as~umes that of the groups penetrating the surface 
of _ the soil spiders and Carabida~ complement each other and reciprocally 
exclude each othen. 

K ac zm arek (1963) analyses the competition between groups of predatory 
soil and litter macrofauna in pine woods. He attributes a particularly i1nportant 
role in this competition t.o ants, as being abundant, active and wide specialized, 
and in his opinion ·ther. form the link between the h~bitat and the other spe
cialized soil predators connected with them by competition. Thus the relations 
between the different groups of predators are effected through the 1nedium 
of ants; in the litter, for instance, they · detennine lX>th the abundance and 
activity of spiders. 

2 Syntrophium - according to Ba I o gh ( 1946) this is ''a natural biocenotic unit 
composed of the same life fonns''• The term ' ' life fonn'' is a concept bonowed from 
phytosociologists (Gams 1918, Raunkiaer 1934) and was defined in the field of 
zoo ecology by Rem an e ( 1943) as follows: organisms, which due to their similar 
way of life fonn a complex of similar structures belong to the same life form. These 
will therefore be, e.g. organisms moving in a similar way (running, jumping), ~btaming 
food in a simil_ar way, etc. Such a group of organisms leading a similar way of life 
in a definite hiocenosis is termed a syntrophium. 



30 Alicja Breymeyer [4] 

I. CONDITIONS UNDER WHICH MATERIAL WAS COLLECTED 

1. S tu d y a r e a an d s t a t i o n s 

The material used in the present study was collected in the Sierak6w 
Reserve on the north-east fringe of the Kwnpinos Fore·st near Warsaw. The 
study stations were distributed over a radiu·s of about 3 km, and consisted 
of patches of coniferous or mixed woods of different ages and several portions 
of meadows in the group of meadows in the middle of wooded land know·n 
as the Strzeleckie Meadows. The area of one station was at least 200-300 m2

• 

In 1960 a total of 5 stations were explored, 3 of which were situated clo·se 
to each other: VPin - a pine wood near the Str7-eleckie Meadows, Ml - a deci
duous wood with patches of meadowland on the fringe of the Strzeleckie 
Meadows, D1 - part of a meadow and PQs and PQm - two belts of mixed 
forest lying about 3 km away from the foregoing three and adjacent to each 
other within one area of an island of the Pino•Quercetum 3 association surrounded 
by marshland. Exploration of all these stations was continued in 1961, except 
that station D, was moved slightly into tl1e middle of the meadow on to a part 
which wa·s identical from the floristic aspect, and which was tenned D2• Two 
further meadow stations were added, called DC and C. Thus in 1961 a total 
of 7 stations were explored: 4 fore·st and 3 meadow stations. 

The phytosociological description of these stations, atTanged in a gradient · 
according to the degree of humidity, was as follow·s: 

1. VPin - Vaccinio myrtylli-Pinetum association. This is the driest of 
the study stations: pine wood about 35 years old, density of the tree-stand 
80%, den·si ty of shrubs negligible, coverage of herb layer 30%. The station 
i's situated on a small hill. The litter is minimum, and only the mosses 
(coverage 90%) can maintain humidity and form a suitabJe habitat niche for 
the invertebrates penetrating the bottom of the f~rest. Soil podzolization 
medium. 

2. PQs - Pino-Quercetum association: the mixed coniferous association 
clearly allied to the Carpinion betuli alliance. Density of tree-stand 60% 
(Carpinus · betulus, Quercus robur, Pinus silvestris), shrub density 10%, herb 
layer 70%. The mixtui:e of coniferous and Carpinion species is particularly 
evident among these latter. Scanty moss, the litter is formed by decomposing 
.parts of Vaccinium and leaves. This station is fonned by the dry, central 
part of a large stretch of forest surrounded by mars~. 

3. PQm - a wet near-marsh belt adjacent to · the preceding stations. The 
area is uneven, tufted, with spe.cies of the Carpinion betuli alliance entering 
on the higher parts, and Alnus in _the lower-lying parts. Negligible density 

'Nomenclature of plant associations after Szafer (1959); nomenclature of plant 
species after Szafer; Kulczynsk.i _ and Pawtowski (1953). 

. -

• 
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of mo·ssea, some Ie-.f humus on the line of contact with the water of the muddy 
substratum. Density of tree-stand 80%, of shrubs and herb layer 60%. 

4. Ml - complex association, composed of parts of alder beds, and in 
treeless places of meadow of the Molinietalia order (periodically flooded) 
on which alder and birch grow. Density of tree-stand 60%, of shrub layer 40%, 
herb layer 90%. The ground vegetation and litter are very varied (at least 
5 times den·ser coverage than on the nearby VPin), consisting of mosses, 
herbs, grasses and laeves. The station gives a very luxuriant and rich im
pression: the higher parts which were not subject to flooding were explored. 

5. D,, D2 - wet mead>ws, associations of the Deschampsietum group. 
DeD1tity of herb layer 70%, of mosses 80%. Station D1 is situated nearer the 
edge of the meacbw, D2 nearer to the centre, hut it is also more unifonn and 
better formed. Both stations are periodically flooded. 

6. DC - Carici-Agrostetum association: a non•unifonn station, in drier 
places parts of Deschampsietum, and Caricetum elatae in the depressions. 
Den·sity of herb layer 100%, mosses 70%. There is water standing in thie de
pressions for the greater part of the year. The station is situated near the 
edge of the meadow. 

7,. ·C - Caricetum elatae association, uniform, very well fonned. The station 
consists of ten patches of sedge growing in water standing there throughout 
the whole year. Density of herb layer 10%, mosse·s 30%. There is a certain 
amount of broken, decomposing or dried sedge leaves in the interior of the 
patches. 

2. W e a t h e r c o n d i t i o n s 

The years 1960 and 1961 differed from each other chiefly as to the amount 
of precipitation, and in consequence as ·to atmospheric humidity. The data 
obtained from the Meteorological Station of the lnsti tute of Ecology (Fig. 1) 
are as follows: the spring of 1960 was relatively dry; heavy rain began in July 

and lasted more or le~s intensively to the end of June. During these two month·s 
there was not a single week without rain. Water in the meadows and marshes 
rose so much that the traps placed on the wet stations were flooded. Sept'ember 
introduced fm: drier weather, while the longer, autumn rains began in Octo her. 
The weather was different in 1961: the spring and swnmer were relatively 
rainy (during the period from April to August there were only three weeks 
without rain), and the autumn dry. In general 1960 was characterized by 
heavy rain in July, which flooded the study stations, whereas in the spring 
and summer of 1961 there was long-lasting, but lighter rainfall. 

The distribution of temperatures during these two years is similar: the 
maximum mean monthly temperature occuned in June, being 16.8qC for 1960, 
and 17.8°C for 1961. In addition the spring and autumn of 1961 were wanner 
than in the preceding years - the difference·s being about 2°C in mean monthlv · 
temp era tures. 
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Fig. 1. Comparison of meteorological measurement for the years 1960-1961 
1 - 1960, 2 - 1961 

3. Me tl1 o d s 

Barber traps (Barber 1931, St am me r 1948, T re t z e I 1955) were 
used for collecting material. The actual trap was fonned of a vessel ·of hard, 
smoo ~ plastic n1easuring 5 cm in diameter and about 10 c1n i~ depth, which 
was sunk sufficiently deep into the soil for _·the edge of tl1e · vessel to be level 
with the surface of the soil. Tl1e traps were one-tl1ird filled with ethyl glycol 
or diluted fonnalin. Live traps were not used as it was -found that the number 
of spiders catrght in them exhibits a negative correlation with the number of 
otl1er Art/1,ropoda caugl1t in the traps - the. spiders are -probably eaten in the· 
traps or frightened a,vay from them (Breym eyer 1960). In order to avoid 
the traps being flooded Ly rain l1oles, through ·which the water ran out, were 
drilled in the sides of tl1e vessels . ( about _half-way up the sides). The cov~,rs 

recommended by ma'ny authors (Tretzel 1955, Balogh 1958) were not 

' 
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placed above the traps in order to avoid .forming a constant mi croclimate 
bene ath them, which might attract certain animals (e.g. all cryptozoa) to 
the trap·s . · 

At least 10 trap·s were placed on one station: this number guarantees 
the capture of the le·ss numerous speciea also (Bre ym eyer 1961). In general 
the trap·s were arranged at random every 5-10 m, endeavour being made not 
to be influenced by the mosaic character of the .habitat: traps were arrengP.d 
in this way in 1960 on station·s 'VPin, Ml, D1 (10 traps on each) and on 
station·s in 1961 (VPin; Ml - 15 traps each; PQs, PQm, D2, DC, C - 10 t raps 
each). Stations PQs and PQm in 1960 were explored in a different way: that 
is, the considerably mosaic-like character of these sta-tions was taken into 
consideration. The traps were arranged in groups of four in well separated 
defined spots in the habitat, 8 such points (32 traps) were a.tTanged on PQs, 
and 7 (28 traps) on PQm. · 

The traps were emptied every four days in 1960 and every ten days in 1961. 
Captures were made over the whole year, but in the present study only mate
rials from the periods from March to October were taken into consideration. 

A total of 13,283 ·specimens of predatory Arthropoda, which included 
4,597 spiders' were caught -during 1960-1961. 

Material for work on the diurnal rhythms of epigeic Arthropoda was 
collected on the above stations in 1962; it was ·supplemented by material 
collected in 1958 in the nearby pine ~od (description ·similar to the description 
of station VP.in) and on the meadow situated on the fringe of the Kampinos 
Forest. In 1958 the traps were emptied twice a day (at dawn and dusk), while 
in 1962 the day was divided into shorter ·sections - .3 a.m., 9 a.m., 5 p.m., 
9 p.m., midnight. The periods 3-9 a.m. and 5-9 p.m. were treated as dawn 
and· dusk, the period from 9 a.m. - 5 p.m. as the full day, ·and from 9 p.m. 
to 3 a.m. as night. Collections were made in three ·series, each of 10 days. 
The serie·s were spread out from May to September so that almost the whole 
period of the growing ·season was covered by the sample·s. The whole of the 
mat.erial collected for this purpose consisted of 3,140 Arthropoda caught over 
the period of thirty days and thirty nights in from eighty to one hundred traps 
each day and each night. ~ 

The smallest forms, the body dimen·sions of which were below 4-5 mm 
were rejected &om the material obtained in this way for the present ·study, 
since it was considered that such individuals have little chance of entering 
into competition for occupation of the area with the larger predators which 
were most numerous there. All .. spiders of the family Micryphantidae were 
also omitted from the analyse·s. These are web ·spiders. The fact that their 
w.andering - and in consequence their being caught in th~ traps, are not 

4 We have given all these data only for those predators with larger bo~ dimensions, 
taken into considerat~on in this study - that is, according to Fenton's (1947) 
classification - mesofauna; Van de r Drift (1951) and Ka c zm a re k ( 1963) term 
these animals macrofauna, 
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_connected ·with a search for food, . qualifies them as a gi'Qup ·separf:lte . win 
all . the other predators investigated. 

JVithout solving the _problem as to whelher the material obtained by the 
trapping· method corresponded to variation·s in numbers, or whether it only 
indicated the different activity of the animals caught, it was cons idered that 
the material _9btaine.d constituted an index of · the penetration of. the area. 
It is therefore intensity of penetration and variations in it which will be 
discusse·d in the continuation of this study. 

In order to obtain an idea of the differences an·d dimilarities in · the results . . 

obtain.ed by the ti:apping meth()d and ~~e method making it possible to obtain the .num-
ber of individuals per unit of area (sifting, searching the litter) it is worth while 
citing certain data. Pi 11 a i ( 1922), P f et ten ( 19 25), Vi t ~ . ( 1953) include among 
the results of their researches on the litter fauna of Central European coniferous 
forests tl1e variations in abun·dance over the whole year of the ·spiders caugh·t in these• 
habitats. All three of the authors mentioned above collected material by the method 
of sifting and searching , forest litter. There are two periods of increased abundan-ce 
distinctly evident in the collections obtained by this method (Fig. 2): the first, 
a spring increase, du,ring the period from April-May or April-June, and a second, 
a w,inter increase, during the period from October-December. From the material 
presented in the present study it c-an be seen that we are concerned with one peak 
only, the spring peak in the abundance of spiders (Fig. 2). 1·he differ~nce here is 
undoubtedly due to ·the character of the methods used. In the warm h·alf of the ye~r 
the spiders wander ovPr· the surface of the soil: they hunt here and during the maturity 
period search· for the other sex. During this period of nonnally active life the traps 
regi.ster variations in tl1eir activity and abundance: the results of trap captures and 
sifting are similar. Outing the winter, on the other hand, not only the ·spiders normally 
running ov~r the surfa-~e of the· litter tlisappear 'into its interior but al$o many of the 
{onns living on herbs, shrubs end trees (1' e e s e 1.9 24). This is at the same time 

so 
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Fis . 2. Annual variations in the abundance of wandering spiders 
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after Vi t e ( 1953) 
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the transition to a passive, inactive way of life • . The traps· do _' no.t of course catch 
all these spiders, but they are caught when si~ting the litter layer several centimeters 
deep. Hence the.difference in the results· obtained from the trapping and sifting methods. 
Bearing the above in mind, only the results from the wann h~lf of the year were analysed 

_in the _present study, that is, from the period from M~rch to October. 
. Another question is the age structure of the population of spiders caught in the 

traps, which is definitely shifted in favour of the adult fonns. This -was observed 
b·y ~ u c z ak (1953) and Backman ( 1957)~ in the materials of the latter, obtained 
by trapping, the adult individuals formed on an average 78% of the whole. This is 
even more clearly evident in my material (Tab. I), in which the participation of adult 
animals in the community does not fall below 80%. ,Duffey ( 1962), however, states 
t~at .in the material obtained by the method of registering abundance, the percel)tag~s 
of adult spide,s neyer exceed 48%_ of 'the abundance of the _whole population. rhere
fore in' the c~s·e ·of ·trapping material we are concerned with populations of adult 
animals. B r eym eyer · (196 la) ·demonstrates· _that the young speci~ens . of Trocliosa 
temcola Thor. ten-cl to ·live in the litter more frequently th~n · on -th~ soil surf~ce, 
where th·e . adult animals are more· &eq~en t. · K u en z I e r ( 1958) i~ ip vestigatin g three . 
spe_cies of th~ genus Lycosa found that these animals when uneasy· e~cape aJ1d hide 
below the . ground: in particular , the immature, smaller spid~rs rapidly . squee_ze in·~ 
holes and . crack~ in• the SQil • . It is pro b~ble that w.e have .to do nere with s ·nni~&r 
behaviour · in rel~iion to · the remaining species of .wandering spiders _;_ these· anini als 
are not fully a~·tive on tlie soil ·surface until they reach the perio·d of.maturity. 
While young they hid~ in the. litter. and holes in the soil, where they ~r~ afforded both_ 
p~tection from_ thei_r enemies and abundance_ of fine, accessible food. Bey d em ann 
(1960) · reached . ·si_milar conclusions, and siated that the· . ''denajty of activiiy'' 
(.' .. Akti_vitatsdichte'') .of young individuals is far below that. of- adults .• · . 
· · In· his ·study of . methods. Heydemann (1961) compares· material from collec- · 

tions · mad~ by _trapping and from sifting litter. He defines · the first o, these as 
~•Aktivitltsdicht~•,·, tlie second as ''Besiedlungsdichte'!. _ With the · same density of 
settlem~nt (''.Besi~dlungsdichte'•) ·the larger wandering spiders have a nine times 
greater ''den~ity of· ~ctivity,.~ _ ( ''Aktivitiitsdichte'') · th~ th~ small Micryphan tidae, 
and· &om ·90-2100 times grea.~er · ''hiom~ss of activity'' (''Aktivititsbiom~sse''). 
In · general . the• ,ratio. Besiedl~ngsdichte: 'Akti vititsdichte for · Lycosidae is . 1:3. 
The author stated that one trap set for 4· weeks traps a shnilar amQunt of animals 

· to . tha~ which . would be obtained from sifting an area of 1:....2 m~. B reym _ey e -r 
( 1961) recom~ends using about · 10 traps per station in order · to obtain a sufficieJ)t 
number . of specimens for analy~es . of variations in penetration of the less numerou13 
species. Of course collection of · animals from an _area of 10-20 m2 in order to 
obtain this number of specimens .would be difficult to carry out. It would there-: 

. fore . seem that in relation · to the comparatively . scanty, and ·very active predatory 
Arthropoda of th~ SQit·. ·sur!ace, trapping . constitutes .the inast · convenient and 

. suftable method. Analy'3iS . of the rela_tions between P.Opulations of these anim~ls 
mu-st be based on da·\a estimating both their abundance and activi~. It is highly 
probable that the influence of the biotic environment . on animals • of · this type . . 
primarily affects thei~ . activity, and .later · t~eir ab1;1ndance, in view of the fact 
that tJie first of these properties is more p~astic than ·the ~eoond • 

• 
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11. ARACHNOF AUNA IN THE STUDY AREAS 

1.Sy·stematic remarks and elements of biology 

During the two-year study period a t.otal of 88 species of wandering spiders5 

were found on all the stations discussed above, 79 species on forest station·s, 
and 36 on meadow stations. Of these 'Z7 species were commo11 to the whole 
study area, thus giving a total of 52 species characteristic of the forest stations 
on which they were found, and only 9 such species characteristic of the meadow 
stations on which they were found6 (Tab. II) • 

• 
5 1n my opinion three of the species identified may prove dubious. They are: 

1) Differentiation between Zelotes apricorum (L. Koch) and z. subterraneus {C.L. Koch). 
Lo ck et and Mi 11 id ge (1951) state that these species are identical . and refer 
to Simon (1874-1937.), who gives the shape of the stylus as the character distin
guishing them. The recommended preparation of the copulation organs was made, 
but distinction made between species otherwise identical on this basis only gives 
rise to doubts. 2) The species Tricca lutetiana (Dahl) given only by D ah·I ( 1927), 
described by Simon (1874-1937) as Lycosa lutetiana (E.S.). 1he characteristic 
attangement of the eyes, general shape and place of occurrence incline me to identify 
the species I found as Tricca lutet.iana. D ah I ( 1927) unforlunately gives the drawing 
of the whole animal and descri1>tion of external appearance for only one adult female 
found in the Berlin museum; he does not give a description of males, which formed 
the majority of the specimens in my material. Simon (1874-1937) does not give 
any illustrations, only a short description which makes identification uncertain. 
3) Lycosa from the monticola group; this -is most probably Lycosa t.arsalis Thc:frell. 
Identification was made according to Lock.et and Mi 11 id g e ( 1951), on the basis 
of drawing of the cephalo thorax and the copulation organs. It was, however, found that 
there are situations in which the drawings given for one species fit the oo,pu!ation 
organs of a seoond. Similar cases of finding specimens with characters correspon~ 
to several species are noted in literature in connection with the L. monticola group; 
for instance they are given by Fedotov (1912) (after Petrusewicz 1933) - the 
specimens which he examined were similar to four species from the monticola group, 
P e t r u s e w i c z ( 19 3 3) and P r d s z y t\ s k i ( 1961). 

6 Identification in the material collected was made on the basis of the following 
studies: Simon (1874-1937), M. Dahl (1926, 1931), F. Dahl and M. Dahl (1927), 
Roever (1929), Petrusewicz (1935), Palmgren (1939, 1943, 1950), Tullgren 
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\ 

in oollectiona made over the whole year 
and 1961 

• stations 
• 

Ml Ml D1 D2 
. 

1960 19(>1 1960 1961 

9~.7 9g.1 85.8 Bl.2 
• ,.3 10.3 14.2 18.8 

Tab. I 

DC C Av~rage on all 

1960 1961 
• ·stations 

91.5 
. 79.1 86.8 

8.5 20.9 12.6 

The 88 sp~cies found belong to 8 families. They are all exclusively · wan
dering ·spiders, catching their prey actively by attacking it. Single .individuals 

· were also found in the traps of ·spidel's belonging to the upper layers (C~rcidia 
l!rominen s (Westring), Linyphia clathrata Sun~evall and L. triangularis (Clerck), 
Theridion ovatum ~Clerck)), which either reached the trap accidentally after 
falling from ·shrubs or trees, or were caught in the late autumn, whe11 they 
searched in the litter for shelter for the winter. Spiders building houses and 
holes in the litter, as shown by the fairly numerou·s captures, must often 
leave their hiding places. and wander over the s\lrface of the soil (e.g. 
Coelotes inennis (L. Koch) found numerously .in ~e material). Evidence that 
these are not wandering undertaken entirely to search for partners in copulation 
is provided by the fact that the males and females were cau_gh_t at different 
times, whereas Coelotus inermis refened to above had clearly defined 
reproduction periods (T r et z e 1 1954). 

The occurrence of wandering spiders in general primarily depends on 
such habitat factors as humidity and light (Petru·sewicz 1933, 19Ma, 
Kniille 1951,. Tretzel 1952-3, Mikulska 1955, Proszynski 1961 
and others). Bogs, meadows, well-lit deciduous woods are all well known 
as among the richest habitats in arachnofauna of this kind. An important factor 
here is also the sb.-ucture of the area - the presence of litter, decaying tree 
stumps, stones ;.. that is, places which provide ·shelter in the critical moments 
of the spider's life and which maintain a constant and suitf:}hle microclimate. 

A relatively small number of authors draw attention to the fact that the 
abundance of spiders also depends on the abundance of food in a given 
habitat (Bilsi·ng 1920, Tischler 1947, Tretzel 1955a, Pro ·szy6·ski 
1961). It is considered in this connection that the qualitative composition 
of potential pray is not of importance here; spiders are exclusive but omnivorous 
predators and probably attack almost all invertebrates accessible to them 
from the aspect of size and strength. Bi l ·si n g (1920), Bristow e (1939-40) 

( 1944, 1946), Lo ck et and Mi 11 id g e ( 1951-53), Buchar ( 1958). Nomenclature 
was in principle used acoording to Lo ck e d and Mi 11 id g e ( 1951); in the case of 
species not described by these authors the nomenclature used in the studies from 
which they were identified, was adhered to. 
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List of species of wandering spiders caught on different stations• 

Tab. II 
. 

Species Forest stations Meadow stations 
, 

PQs VPin PQm Ml D1 D2 DC C 

Gnaphosidae: 
Drassodes signifer (C. L. Koch) ••• + . + 
Drassodes sorenseni (Strand) ++ ++ + 
Drassodes silvestrls ( Blackwall) ++ ++ + 
Drassodes lapidosMS (Walckenaer) + 
Drassodes pubescens (Thorell) + 
Drassodes minor (0. P. -Cambridge) + 
Zelotes clivicolus L. Koch + 
Zelotes electus ( C. L. Koch) + 
Zelotes latreillei (Simon) + + + + 
Zelotes praefi,cu,s -(L. Koch) + 
Zelotes serotin1's (L. Koch) + • 

Zelotes subterrone"s C.·L. Koch ++ + + 
Zelotes lutetianus (L. Koch) + + + + 
Zelotes apricorum (L. Koch) + + 
Zelotes pusillus (C. L. Koch) + + + 
Micaria pulicaria (Sundevall) + + 
Micaria scintillans 

(0. P. - Cambridge) + 
H aplodrassus co gnat.us Westling + 

Clubionidae: 
Apostenus fuscus Westring + + !• 

Clubiona comptD C. L. Koch + . 

Clubiona lutescens Westrin8 + 
Clubiona coerulescens L. Koch + 
Asroeca brunnea {Blackw~ll) + + + + 
Agroeca proxima (0. P.. - Cambridge) + + 
Agreacina ~triata (Kulczynsk.i) + + 
Zora spinimana (Sundevall) • + + + + 

· Zora nemoralis (Blackwall) + + 
Phrurolithus minimus C. L. Koch + + 
Thomisidae: 
Xysticus lanio C. L. Koch + + . . 

. -
Xysticu_s cristatus (Cl_erc~) + ++ 

. 
+ . + + . 

Xysucus kochi Thorell. .+ + • + . . • . 

Xys ticus luctt.iosus {Black wall) • + + • + -. 

Xysucus ulmi (Bahn) · . + + . + 
Xysti.cu,s luctator L. Koch + + · 
Xys ticus audax (Schrank) + + ' 

Xyslicus erraticus (Blrckwall) 
. 

' + . 

Osyptila at,omaria (Panzer) + 
Osyptila practicola (C.L. Koch) . + + 
Osyptila t111s (Blackwall) ' + + + + 
Tmarus pi&e; (Walckenaer) + 
Pmlodromus histrio (Latreille) + 
Philodromus marpritatus (Clerck) + + 

. 
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Tab. II (con.) 

Species 
Forest stations Meadow stations 

PQs VPin PQm Ml D, D:a DC C 

Phil.odromus fuscomarginatus 
De Geer. + 

Thanatus formicinus (Clerck) + + + 
Thanatus arenarius Thorell + + 
Tibellus naaritimus (Menge) + 

Salticidae: 

Ballus depressus (Walckenaer) + 
Euophrys frontalis (WalckenpP.r) 

I 

+ + + 
Euophrys petre·nsis . C. L. Koch + • 

Siiticus floricola ( C. L. Koch) + + 
Evarcha falcata {Clerck) + + + 

Lycosidae: 

Lycosa lu&ubris (Walckenaer) +++ +++ ++ +++ 
Lycosa tarsalis Thorell. +++ +++ 

. Lycosa amentata (Clerck) + + 
. 

Lycos'a paludicola (Clerck) + + 
Lycosa pullata ( Clerck) + + +++ +++ +++ 
Lycosa rubrofasciata (Ohlert) + + + ++ + + 

I · 

Lycosa prativaga L. Koch • + + ++ +++ + 
Lycosa prox.imo C. L. Koch + 
Xerolycosa nemorolis 

(Westrin.g) ++ + + + 
Xerolycosa miniata ( C. L. Koch) + + 
Tarentula pulverulenta (Clerck) ++ + ++ +++ ++ 
Tarentula aculeata ( Clerck) + 
Tarentula fabrilis ( Clerck) + + 
Trochosa spinipalpis 

(0. P. - Cambridge) + +++ + + + 
Trochosa terricola Thorell +++ +++ ++ +++ 
Trochosa ruricola (De Geer) + ++ + + 
A.rctosa leopardus (Sundevall) +++ ++ + 
Arctosa cinerea (Fabricius) + 
Pirata hygrophilus Thorell + +++ ++ + + 
Pirota latitans ( Blackwall) + + ++ +++ ++ + 
Pirata piraticus ( Clerck) 

• 

i ++ + ++ + 
Piraw piscatorius (Clerck) + + + + ++ ++ 
Pirata ulginosus (Thorell) + 
Aulonia albimana (Walckenaer) + + 

' + 
Tricca luteliana (Dahl) + + + + 

Pisauridae: 

Dolomedes fimbriatus (Clerck) + + + + 
Pisaura mirabilis ( Clerck) + + + 

Agelenidae: • 

Cicurina cicur (Fabricius) + + + + 
Coelotes inermis L. Koch ++ ++ +++ + + 

. -Amaurobius te"estris (Wider) + 
Anlistea elegans (Blackwall) + ++ + ++ + 

. Hahni~ pusilla C. L·. Koch + 
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Tab. U (con.) 

Forest stations Meadow ·stations 
Species 

PQs VPin PQm Ml D, D2 DC C 
-

Te tragnathi dae: 

Pachy gnatha clercki Sundevall + + + + + ++ 
Pacbygnatha listeri Sundevall ++ + ++ + + 
Pachy,aatAa degeeri Sondevall + + ++ +++ + 
Tetrognatha ol,tusa C. L. Koch + 
Tet~patha sp. + 

• 
• To1etber with ·small species, few in number, which were later diacaNled. 

•• Symbol + used to indicate abundance of the species on . a station according to the scale: 
+ up to 10 individuals, ++ up to 50, +++ over so. 

and Tretzel (1961) give examples of spiders' attacking ~imals far larger 
than themselves, such as, for instance, Bombus sp., large Muscidae, Tabani4ae, 
and also beetle·s, e.g. P teros ti,chus vulgaris. L., H elops sp. and others. 

That the occurrence of wande.ring spiders depends on the presence and 
abundance of species or groups of species competing· witµ them is suggested 
by the authors ref erred to in the introduction'.: Lu c z a k (1953, 1954), T re t z e l 
(1955a), Buchar and .Zdarek (1960) - competition between di·fferent 
species of sp.iders, end . Balogh and Lok·sa (1948), Will .iams (1959, 
1962) and Kaczmarek (1963) - competition between spiders and other 
predatory Arthropoda on the surface of the soiL. 

2. De ·scription of the spider commun.itiea 
in different habitats 

The richest of the forest stations are PQs - 49 species of ·spiders, and 
Ml - 48 species. These are followed in tum by VPin - 35 species, and PQm -
32 species!9 The meadow station·s are as a rule poorer in species of wandering 
spiders: D1 - 25, D2 - 18, DC - 20 and ·C - 9 species'. The richest of the 
meadow station~ does not therefore reach the level of the poorest of the forest 
·stations, which afford wandering spiders greater . ''qualitative'' opportunities, 
i.e. have a larger number of varied spatial niches. The case as regards the 
''quantitative'' opportunities of the habitats is different. On forest stations 
there is never so intensive pene.tration by spiders as there is on meadows 
(Tab. III). The density of spiders caught in one uapping day on stations D, 
and D

2 
clearly exceed the analogical numbers on the forest ·stations. In addition 

calculation was made of the index of mean abundance per species (total 

'These differences would be slightly smaller if all the meadow stations had been 
explored in 1960 also - this was a year far more abundant in spiden-. Even whai 
the mean numbers of species per year are taken into consideration the forest stations 
are richer: PQs - 35, Ml - 31, VPin - 26, PQm - 19 species. 
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0 ccorrence of wandering spiders• in the two study years 

Tab. III 

Occurrence of Years 
:Study stations 

spiders 
. 

VPin PQs PQm Ml D1-D2 DC C 

Abundance for one 1960 0.42 0.23 0.2a 0.57 0.86 
trapping day 1961 0.1a 0.13 0.10 

' 

o.a> 0.62 0.23 0.06 

Number of 1960 29 44 30 39 25 
• species 1961 24 2.6 9 24 18 20 9 

• Toaether with small species, later discarded (cf. Tab. V). 

abundance was included in the numerator, and the number of species 
of spiders in a given habitat in the denominator) and a similar result 
obtained. This index shows the abundance for 1 species and is also a measure 
of the ''quantitative"' capacities of the habitat. Values of this index· for the 
different stations were as follows: PQm - 16.7; Ml - 12.J·; PQs - 11.7; 
VPin - 7 .2; D, - 29.2; D, - 28,2; DC - 14.3; C - 6.0. Therefore comparison 
of forest and meadow stations produces results contrary to those obtained 
when comparing species wealth: the meadow stations (al though explored in 
a ••worse" year), are quantitatively richer than the forest stations, and each 
species is represented here by a larger number of indivi<luals than in the 
forests (of the forest stations those in wet woods are more abundant in 
spiders). 

In order to describe the specific nature of the ·settlement by spiders of 
different stations comparison was made of the domination of species in 
collections made over the whole season (Fig. 3). It is an accepted fact that 
the sharply marked domination of one species is evidence of the relative 
uniformity of the habitat for the group investigated; simultaneous domination 
of several species, on the other hand, is evidence of jts richness and the 
variety of the ecological niches. In the present material we have to do with 
different domination structure: on VPin and PQm the predominance of one 
species is maintained, and even increases, from\ year to year. The situation 
is different in the case of Ml and PQs - the distinct oomination of one species 
in 1960 is effaced, and in fact in 1961 we find several dominants, the most 
nuraerous of which attains 20% of the total numbers in the community. The 
habitats discussed could not, of course, alter from year to year from the aspect 
of the basic · abiotic factors. The causes of the variations in numerical 
relations 1night he sought for in the influence of climate - 1960 and 1961 
differed as to intensity of rainfall. The fact that analogical variations · in 
structure occurred on several stations completely different from the hwnidity 
aspect is, however, remarkable. It would seem that \ the settlement of all humid 
habitats shoul'd change in one direction under · the influence . of similar climatic 
chanaes. and analo2icallv, all drv habitats. 
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Fig9 3. Domination structure in Araneida communities (one column indicates the per
centage of one species.) 

Both stations maintaining the domination structure - VPin and PQm, 
retain the same dominants in both study years, while those on PQs and Ml -
change (Tab. IV) • . It is extremely interesting that the change in both cases 
consists in the withdrawal fro1n the position of the dominant Lycosa lugubris 
- a species considered as one of the most euryvalent forest species. On all 
4 forest stations L. lugubris always occurs .in 1960 only - in 1961 it either 
decrease·s in numbers to below 10%, or does not appear at all (Tab • . IV). 
As we are concerned with such varied habitats it is difficult to assume that 
this degradation of the greatest eurytope is connected solely with the effect 
of climate. 1960 and 1961 were very rainy years, yet this factor most certainly 
exerted a differen~ effect on distinctly dry stations (VPin, PQs) from . that 
on flooded (Ml) or near-marshy PQm stations, yet L. lugubris disappears from 
all the stations. 

T re t z e l (1954, 1955a) postulates that investigation should be made 
of euryvalent species as being indicators of definite interspecies relation·s. 
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Percentage of more numerous species of spiders in communities 

iab. IV 

Study stations 

Species ·VPin PQs PQm Ml D1-D2 DC C 
-

1960 1961 1960 1961 1960 1961 1960 1961 1960 1961 1961 196] 
. 

Trochosa terricola• I , 38 44 17 15 16 
Lycosa lupbris 23 27 10 50 ' 

Pirata hy grophilus ~ 42 50 
. 

Trochosa spini-
palpis• 15 24 

Lycasa tarsalis 42 23 
Lycosa pu.llato 11 2.6 21 
Lycosa prati vaga 24 11 
Pirata piscatorius• 22 
Drassodes sil-

vestris• 13 
Coelotes inermis• 15 12 
Lycosa rubro-

fasciata• 12 
Pirata piraticus 10 17 

Trochosa ruricola• 17 

Pachygnatha listeri 10 

• Large species. 

These species find optimum sets of abiotic factors .in many places; the fact 
that they occur in limited and different densities is due t.o the action of biotic 
factors, primarily of competition with other species. 

K a c zm are k ( 1963) emphasizes the special role of polytopic species 
• 

pointing out that they are more numerous than the remainder and considering 
them as conveyors of the relations between more narrowly specialized 
fonns. 

Marg ale f (1963) asswnes that tl1e presence and great ·abundance of 
unspecialized species are evidence of disturbance of the organisation of the 
group. Under stabilized conditions the euryoecious species are replaced by 
more highly specialized species, more capable of withstanding competition. 

It is interesting that Tretzel (1954, 1955) reaches the stage of con
sideration of the particular role of widely specialized species through 
analysing the occurrence of Lycosa lugubris. He found that the great differences 
in the density of this species on similar stations cannot be explained by 
microclimatic factors, that the influence of biotic factors is distinctly evident 
here, that is, interspecies competition. L. lugubris attains greater densities 
on the stations on which other larger epigeic spider species (chiefly 1rochosa 
terricola, Coelotes inermis and C. atropos, Agroeca brunnea) occur scantily. 
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Classification of spider species according to size of body 

Medium species (5-10 mm) Large species (over 10 mm) 

1. Agroe ea proxima 1. Agro e ea brunnea 
2. Cieurina eieur 2. A rctosa leopardus 
3. Clubiona eompta 3. Arctosa cinerea 
4. Drassodes so·renseni 4. Clubiona coerulescens 
5. Lyeosa prativaga 5. Clubiona lutescens . 
6. Lycosa pullata 6. Coelotes inermis 
7. Ly cos a tDrsalis 'Z. Dolomedes ftmbriatus 
8. Lyeosa lugubris 8. Drassodes silvestris· 
9. Lyeosa proxima 9. Drassodes signifer 

10. Lyeosa amentata 10. Dras·sodes lapidosus 
11. Oxypti,la trux 11. Drassodes p~bescens 
12. Pachy gnatha elerckii 12. Evarcha falcata 
13. Pachygnatha listeri 13. H aplodrass·us cognatus 
14. Philodromus histrio 14. Lycosa paludicola 
15. Philodromus margari talus 15. Lycosa ru bro fasciata 
16. Philodromus fuscomarginat.us 16. Pirata pis catorius 
17. PiratlJ piratieus 17. Pisaura mirabilis 
18. Pira,t,a hygrophilus 18. Tarentula fabrili:s 
19. Thanatu.s arenarius 19. Tarentula pulverulenta 
20. Thanatus formieinus 20. Taren tula aeuleata 
21. Zelotes lutetianus 21. Tibellus maritimus 
22. Zelotes latreillei 22. Tmarus piger 
23. Zelotes apricorum 23. Troehosa terricola 
24. Zelotes subterraneus 24. Trochpsa spinipalpis 
25. Zelotes serotinus 25. Trochosa ruricola 
26. Zora spinimana 26. Tricca lutetiana 
27. Zom nemoralis 27. Xysticus luctuosus 
28. Xeroly eosa nemoralis 
29. Xerolycosa miniata 
30. Xysticus erraticus 
31. Xysticus crist.atus 
32. Xysticus audax 
33. Xysticu,s kochii 

• 

34. Xysticus lanio 
35. Xysticus ulmi 
36. Xystieus luctator 

Mean percentage of large spiders and Lycosa lugubris in spider communities 
in the two study years 

Tab. VI 

Years Large spiders Lycosa lugubris 

1960 37.0 27.7 
1961 55.0 4.7 

[18] 

Tab. V 
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Endeavour was made to ascertain whether the above relation is found in 
the rnaterial discu·ssed in this paper. Comparison was 1nade of tl1e percentages 
of L. lugubris and the group of spiders qualified as large (cf. Tab. V) on 
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Fig.4. Peicentages of Lycosa lugubris 
and la rge spiders on different ·stations 
in the whole ·spider community in 1960 

and 1961 
1 - Lycosa lugu,bris, 2 - lar1e spiders 

different stations (Fig. 4) and in 
both ·study years (Tab. VI). In both 
cases the relation indicated by 
T re tz e I (1954, 1955) was estab
lished as present: L. lugubris tends 
to interchange with large epigeic 
spiders both . on different stations 
and in con·secutive years; it is there
fore a species particularly sensitive 
to the pressure of· biotic factors, 
probably co1npetition. 

In study year II the percentage 
of large spiders in the community 
increases on the forest stations 
(Tab. IV). If the large sptcies was 
a dominant in 1960, then in 1961 
its · domination "'in ere ases (VPin), 
and on two stations the l!Jlge species 
rises from second in order of abun
dance to the position of dominant 
(PQs, Ml), while on ·station PQm 
it occup.ies the next two Illaces 

after the dominant. TW·s .intere·sting shift in the proportion·s between the species 
of large aad 1nedium ·size of body is confirmed by a more exact analysis (Tab. 
Vil). On all the forest stations in 1961 there is a · decrease in penetration 
by spiders of n1edium siz~; the question ~erefore arise·s as to whether the 
increase in the percentage of large spiders in the community is parallel to 
an in crease in their nu111 hers in the traps? 

Penetration of Jar~ and mediun1 spiders in the two study years, in percentages 

Tab. 'VII 

Percentage Study stations 
Year • • .1n penetration VPin PQs PQn1 Ml D1.....D2 DC C 

1900 56 38 'Z'l 39 23 • 
Large species 

1961 74 45 32 67 25 17 00 
• 

1960 44 62 73 61 77 
Medium , specfes 

1961 26 55 68 33 75 83 40 
: 
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It proved that this was not the case (Tab. YID), since both gioups - large 
and medium spiders, are less numerous in the tmps in the second study year, 
and this decrease affects both the numbers per trapping day and the number 
of species caught. The shift of proportions in favour of the large spiders 
therefore takes place at the cost of the far sharper reduction in the penetration 
of medilDD spiders. In the further part of this paper it will be shown that large 
and medium spiders have maxima. of penetration at different periods of the 
growing season and of the day. Probably the factors limiting them exerted 
a stronger effect in 1961 at tho•e moments when the maximum penetration 
of medium spiders took place. 

Occurrence of large and medium apide111 in the two study years 

Tab. Vm 

Occunence of apidere Years 
Study stations 

VPin Ml D1-D2 PQs PCm DC C 

abundance for 1960 o.~ 0.07 0.06 o.~ 0.3) 
one trapping day 1961 0.10 0.06 0.05 0.13 0.10 o.oa 0.03 . 

Large . 

spiders number of 1960 11 12 10 15 10 
• species 1961 7 11 3 10 6 6 3 

• 

abundance for 1960 0.13 0.16 0.18 0.35 0.(,() 

Medium one trapping day 1961 0.02 0.01 o.os o.os 0.38 0.15 0.02 
·spiders 

· number of 19@ 12 21 14 17 11 
• species 1961 15 15 6 11 7 12 4 

To sum up, the conclusions in this section are as follow&: 
l. u,mparison of 8 study stations showed that the forest habitats are 

richer in regard to the number of species, and the meadow habitats richer 
in density of large and medium wandering spiders penetrating the surface of 
the soil. 

2. Comparison of the settlement by spiders of the habitats discussed 
during the two study years showed that in 1961: 

a. The number of species and density of all the spiders decreases. 
b. The proportions of the participation in pmetration of large and medium 

species shift in favour of the large species. 
o. The euryvalent species particularly sensitive to the pressure of biotic 

factors disappears from the forest habitats. 
d. In places where the euryvalent species was dominant in 1960, as 

a result of its disappearance the domination structure is obliterated in the 
community in 1961. 
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3. Se a son al v aria t .io n s in pen e tr a ti on by trl e spiders 

Wandering sp.iders maintain their activity through the whole year; although, 
it decrease·s markedly, especially on meadow stations where there is no litter, 
yet in brest sp.iders are one of the mo·st abundant components of active epige.ic 
and litter fauna the whole of the winter (Kaczmarek 1958, Pilawski 
1961). 1Copulation and the hatching of the young are distributed in different 
periods of the year in the case of wandering sp.iders; there are ·apecies w.ith 
one copulation period, diplochronic specie·s · (copulating during two seasons 
of the year, u~ually the spring and autumn), and also species which have 
no definite copulation period. 
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Fig. 5. Penetration of spiders on forest stations in 1961 (more nunierous species) 
1 - Trochosa te"icola, 2 - Trochosa spinipalpis, 3 - CAelotes inermis, 4 - Agroeca brunnea, 
5 - Lycosa rubrofasciata, 6 - Zelotes sub,erraneus_ 7 - Pachygnalha. listeri., 8 - X.erolycosa 

nemoro.lis, 9 - Drassod.es sorenseni, 10 - Pirata hy6toPhilus, 11 - Lycosa lugubris 

Tl1us the activity and way of hatching of these animals, spread out over 
the whole year, makes it poss.ible to consider wandering spiders as a group 
pennanent occurring in a habitat. This . does not of course mean that it is not 
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l - 1arenlula pulverulen,a., 2 - Pirata piscatorius,- 3 - Arctosa leopardus, 4 - T,ocho.so 
ruricola. 5 - Lycosa pullala, 6 - Lycosa tarsali s, 7 - Lycosa prativago, 8 - Pirota piralicus 

possible to distinguish certain periods in intensity of o ccurreµce of this 
group on the surface of the soil. It is well known that the main copulation 
period, and in consequence intensified activity of wandering sp.iders, take·s 
place in the spring and early summer, the main reproduction period covers · 
the middle of the summer and therefore towards the end of swnmer yo·ung 
s piders are observed to appear (Petru·sewicz 1933, Tretzel 1954, -1955). 
The autumn is a second copulation periode a period of growth of juvenile fonn·s 
and death of IJ:te majority of the adults. Some of the species copulate in the 

• wmter. 
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On all the stations which .I examined · the wandering spiders fonn a group 
which in the spring is the earliest of all the predatory arthropods to occupy 
the soil surface - and is fully active by April. Practically speaking they 
then form the only active group - the predators accompanying them in the 
winter have then disappeared (e.g. the nmnerous Cantharidae larvae found 
in my material), and the predators of the warm half of the year have not as 
yet made their appearance (the next to follow the sp.iders w.ill be ants). 

Details of the course taken by variations in penetration of different species 
during the season are ·shown in .Figures 5 and 6. 

On all the forest stations and part of the meadow stations two distinct 
periods can be ·seen, in which the maxima of penetration of the ·species are 
concentrated: I - early spring (March, April) and II - midsummer {June, July)'. 
On the meadow stations . which were not explored until the end of ·April, these 
peri!>ds are Jlot ·B> distinct, but it is generally possible to di·stinguish them. 
The fact is remarkable here that the first early-spring period of group.i.ng of 
the species includes chiefly the large fonns, and the ·second, -the ·summer 
period - ·the mediwn fonns. ·It proves that we have to do here with a fairly 
regular changeover of periods of maximum penetration of large and medium 
sp.iders, which almost always takes place (Fig. 7). The large species have 
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1 - large species, 2 - medium species 

81A further, third autumn maximum of penetratio11 .is observed on forest stations 
(in Sep tern her). 
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their maximwn earlier - uaually in Aprill, aad the medium apiden penetrate 
most intensively in June. 

The regularity and commonness of this phenomenon on the majority of 
the stations, which yet differ from each other, and the diffetent behaviour, 
deacribed in the precedmg section, of the large and med.ium spiders from 
year to year lead to the asswnption that wandering spiders do not Iorio 
a compact functional unit in the bioceoosis. Probably the group of large 
ea·rly-spring species, which penetrate the surface of the soil almost in solitude, 
ia exposed to the influences of biotic factors of a different type than is the 
pup of medium species, competing for occupation of space with other p>upa, 
numerous durins the eumw:ner, of predatory arthropods •. A~ will be convincingly 
shown later, the decrease, demonatrated earlier in this etucly, in the percentage 
of medium apeci·es in the community in the aecond study year is concomitant 
with considerable increase in eimultaneou• penetration by the other pr~datoey 
athiopods in 1961. 

Examination was next made of the variations-in the quantitative propof:tious 
between the species fonai.Q, the oommumty. It ie conaidered that the defin·~d 
quantitative relationa mnong species of an ecologi.cally · similar woup of 
organisms occupyin1 the ai'IJle habitat are due to biotic relations. The 
formation of marked quantitative iwedominance of one epecies is conaidered 
to be due ID its succe■eful competition with the remaining components of 
the community. This view is expressed (after phytoaociologials) chiefly by 
the creat.ors of the so called c-~asociation• - Gause (1936), LityAski 
(1938), Tarwid (1952) aad also by Kaczmarek (1953) who later described 
associations of ants, and by Luczak (1953, 1954) who described spider 

C-aasociation is the term given to poupa of related or1aniams, which compl·y 
with the follo•ing condi lione: 1) they live in the aame habitat, 2) they occupy a common 
eoolo gical niclie, 3) their abundance is defined by the competition exiating between 
them which leads to the gradual formation of conesponding quantitative slruc&ure 
between the components of the group, that is, the characteristic domination structure 
"\\ith one (or a few) most numemua species and absence of species of medium abundance. 

1" reatment of the domination atructure in an association as a sym plom of the 
competition existing in it bas roused both discussion and opposition: Wautier 
(1952) (after ·chodorov,·sk.i 1960) despite the fact that he criticises Litynski 
( 1938), considers the ••structure of dominants'' as proof of interspecies competition; 
Mar gale f (1958) - on the contrary holds that this distribution of frequency is 
a statistical effect and is characterisuc of collections of many objects; Cho do ro W• 

ski ( l9S>), in propoaing domination structure as one of the necessary criteria in 
distinguish taxocenes (unite of descriptive hiocenology) does not, however, connect 
it distinctly with . competition existing in the ta:xocene ( cf. also E re y m eyer 19(i)a, 
Chodorow·ski 1960a); Kaczmarek (1963) supports the objections made by 
Mar gale f (1958) but proposes that attention should be dra~n to the discontinuity 
of domination st.ructure - the abaence of apecl ea of medium abundance in his opinion 
is evidence of the ''biocenotic ordering of relations between species''.• 

9 1he term ••o-association'' is the fonnal abbreviation of the term ••association of 
competiting species'', and I uee it acoording to K. Tarwid's verbal pioposition. 
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The associations of ap.iders described by Luc z a k (1953, 1954) (including 
''the groiq> of large wandering spiders'' named fmm the dominant the Trochosa 
terricola ~sociation) comply with the criteria of C"'8.ssociations, together with 
the formation of the charac·teristic domination stmcture, which according to 

this author is evidence of the interspecies competition existing .in the asso
ciatio4. In her later paper (Luczak 1963) ·she reaches the conclusion that 
the domination structure o·f the web spider community which she investigated 
in a more favourable year fmm the climatic aspect, alten under the influence 
of interspecies activity, while in a climatically unfavourable year .it depends 
on weather facto.rs. 

What are the numerical relatio.ns in the communities of ·sp.iders which 
we investi1ated? The comparison of material from entire seasons baa already 
benn given (F.ig. 3). We would recall that in the second study year the domination 
structure on two different forest station·s (PQs and Ml) was observed to have 

·been effaced. Of the communities on meadow stations·.only one (D 1) is charac
terized by predominance of one species; on the remaining stations there is 
parallel domination of several species. 

Also detailed analysis of the variations in penetration over the season 
(Fig. 5, 6) lead to the conclusion that frequently we have to do with simul

taneous domination of ·several species. Both during the early spring period 
(PQm, Ml) end in the middle of the swnmer (Ml, PQs, D1, D2, DC) there is 
simultaneously attainment of maximum abundance by 2, 3 and even 4 species. 
Here in tracing the development of quantitative relations in a community, we 
reach. the conclusion that we are often concerned with transition from domination 
by one species to co-domination by several. On two forest stations (PQs and 
VPin) distinct and relatively lasting predominance of one species is ob~.ervable 
only in April, that is, during the first period ~f the community's existence; 
later, almost simultaneously, s~veral species attain their maximum of 
penetration. Probably (no data available from early spring) we have a similar 
picture on meadow stations - domination by one species changes to co-domina
tion of 2 (D1, D2 ) or even 3 species (DC). It is only on one of the study 
stations, PQm, that the development of quantitative relations .in the· community 

takes place in a way characteristic of c-associations - spring co-domination 
of two species changes after a certain time intb a distinct and long-lasting 
predominance of one. We have therefore to do here with gradual fonnation 
of domination structure, which is held to be an indicator of increasingly 
fierce competition in the group. This is, however, a single case only. The 
spiders in the other habitats do not comply with this criterion. Comparison 
of the pirticipation of dominants in the communities in three aspects - early 
spring, summer and aublmn (Tab.IX) indicates that in all the communities 
except PQm, the most sharply marked domination is encountered in the early 
spring period, a period when the. spiders are the only group penetrating the 
soil surface. Later, that is, from the moment when other arthropods emerge 
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lntens&y of dominad~n in apid• co•muni-.ea in dtnae period• of dle:tteaaon· 
(spriD,11 8Ufllmel', autumn).iD 1961 

Tab. IX 
-c 

Percentage of the 
Forest' staeions Meadow station dominant during . 

the pe~d: PQs ·VPin PQm Ml D, ~ DC 

· Mu(:'1~April 57 76 60 33 72 40 50 
May-June 26 41 66 2S 42 36 33 
JulyJ.Septem.ber 

. 

24 50 60 2S 41 u ,s 

into the surface of ·lhe ·soil, the partiQipatioa of the dominant in the spider 
community decreases. · 

In ·summing up this sect.ion it·.is found 11¥tt: 

£111 

1. ·The wandering ~.iders form a group which appears in large numbers · 
in tile spring on die soil surface. the ea~liest of all the predatory arthropods. 

~. Their maxima. of -. penetration occur duii~g two periods: ear.ly spring 
aad in the middle of summer. · • 

· 3. The penetration of large species of spiders i's conee•trated in th.e 
early spring perio~ and that of the mediwn species in the summer petiod •. 

4. Most often the gradual '1nn-.ion of shaiply marked predominance of 
one species, characterietic of c-aa.sociation is not observed, in · fact the 
reverse is the case. 

5. Sharply m&lked · domination · of one ·apec.ies is observed in the early 
spring periocl, this domination becoming effaced usQally with the appearance 
on the ·so.ii s1irface of other groups Qf predatory arthropods. 

·n1. ·sPIDEB·S AND OTBER.P.BED;ATORY ARTHROPODA 

l.. Pre I im.i nary rem ark ·s 

In the material which I collected the predatory Arthropoda, apart hom 
·spiders, belong to the followin·g groups: Formicidae, Carabidae, Opiliones, 
Chilopoda, Staphylinidae U have given them in o~er of abundance, from th-e 
most numerous to least numerous).. These groups are not either identical 

• 
or homogenoua as regards range of food speci~ization; if the nomenclature 
propo·sed by Kaczmarek· (1963) is adopted it may be ·said that they contain 
all three degrees of ·specialization of zoophages (zoophages, hemizoophages; 
para:wophases). The liats. of · species according to which more detailed 
classification could be made are given at the end of this paper. Only whole 
groups, however, were taken for analysi·s. The animals were, however, 
classified from the aspect of size of the body - as was the case with spiders, 
_forms s1naller than ·4-5 1nm in length were not taken into con·siderationo 
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From material prepared in this way analysis was made of the possibilities 
of the spiders' encountering the predatory arthropods mentioned - attention . 
was paid chiefly to their occurrence in time: during the season and during 
the day. 

2. Daily cycles of penetration by predatory Arthropoda 

In the ~Os and -'SOs of this century many papers and original elaborations 
were published on the subject of the daily rhythms in the animal world (Park 

1940, Calhoun 1944-6, Claudsley-Thomp·son 1954, 1957, Harker 
1958, 1964 and others). Among others Park (1941) puts forward the hypothesi·s 
that the evolution of biocenoses takes place in 1be direction of symmetry 
of activity over the 24-hour cycle. The case is here that with ·an increase 
in the number of spe·cies in a hiocenosis they must continually adapt themselves 
differently ~ utilisation of its i>od resources. Thus species with similar 
ecological requirements . make differences in their behaviour in order to 
avo.id competition, for instance alter the time of their activity during the day. 
The 24-hour period is incre~ingly evenly filled w.ith activity of different 
animals with similar ecological requirements endeavouring to ayoid encounters. 
The degree to which this activity _is plastic may differ. 

Park's (1941) idea was taken up by Williams (1959). In comparing 
.. material composed of epigeic arthropods from thtee habi_tats of different ages 

he obtained a tendency to symetry of daily activity with increas.ing age of 
the hiocenosis. In his next studies (Will .iams 1959a, 1962) he also made 
experiments in which he altered the rhythm o, activity · of · certain species 
of Opiliones and Carabid,ae. He demonsttates that these animals, usually 
nocturnal, change under the influence of hunger to a daytime way of life, 
and that their daily rhythm of activity is therefore plastic and relatively 
easily a<t>pts itself to different ecological situations. In the light of these 
data the statement made by P ark (1941) on the . tendency to fonnation of 
a ''shift'' system of activity in bioceno·sis, and in particular the results 
obtained by Williams (1959a, 1962) fonning evidence of the interchanging 
activity of species from groups connected by competi,tion, would appear very 

• • conv1nc1ng. 
· In the present study attention has been concentrated on analysis of the 

following problem·s: 
1. The daily activity of the different groups of predatory arthropods. 

Following the suggestions made by the authors referred to above., consideration 
was given to whether these animals have a tendency to even occupation o·f 
the 24-hour period by activity in older biocenoses. 

2. The possibilities of encounter be~een different groups of predators 
and wandering spiders at different times of the day. 

3. The · rhythm of activity over the 24-bour period of certain species of 

spiders. 

• 
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The study stations were arranged in age gradient of the plant associations 
(PQs, VPin, PQm, Ml, D), variation·s in the symetry of daily activity of these 
arthropods was expressed by means of diagrams (Fig. 8). From these it can 
be clearly ·seen that the two ·stations considered as the oldest (PQs, VPin) 
are characterized by an incomparably more symmetrical distribution of daily 
activity of predators. On the younger station·s the distributions of activity 
are I ess even. 

Hl PQm YPin PQs 

'"· 

lncrm,lng ag, of biocenoaes 

.Fig. 8 • . Diurnal distribution of penetration of predatory Arthropoda in biocenoses 
of differen·t ages (in 1962) 

M - midniiht 

t 
, 

20 . . 

16 
1 

4 

F.ig. 9. Penetration of predatory Arthr.opoda during the day in rel atio1l to tern perature 
variations. in 1962 

1 - temperature on the surface of the soil, 2 - number of predatory Arthropoda on the surface 
of the soil, M - midnight 

Comparison was made for the forest ·stations also of the distributions 
of the predators' penetration and tl1e daily distributions of temperature in 
the Ii tter on tl1e stations (Fig. 9); the tendency to a certain degree of 

• independence of intensivity of JJenetration on variations in temperature would 
seem clear: the curve of penetration in tl1e older biocenoses is close to 

a straight line despite the fact that the · distribution of daily temperatures 
in these biocenoses is the same as in the remainden. 
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Diurnal variations in the intensity of penetration of the most numerous families 
of Arthropoda 

Tab. X 

Abundance for Intensity of penetration during different 
one trapping day periods of the day in per cent 

Group 
during mid- 9 p.m.-

.the day at night night- 3 a.m.- 9 a.m.- 5 p.m.- -mid--9 a.m. -5 p.m. -9 p.m. -3 a.m. night 
. 

Opiliones: 

Phalangiidae 1.2> .12. 23 42 4 2 6 46 

Araneida: 
Gnaphosidae 2.11 2.13 23 6 32 22 17 

' 

Clubionidae 0.77 0.56 42 3) 16 21 0 

Thomisidae 8. 16 0.70 15 7 66 12 0 

Salticidae 0.71 o.oo 0 40 60 0 0 

Lycosidae 32.17 23.88 8 - 23 47 14 8 

Agelenidae 1. 18 2.69 0 0 12 24 64 

Te tragnathi dae 4.83 5.10 19 19 10 32 20 

Coleopterd: 

Carabidae 9.90 76.73 28 6 13 14 39 
. 

Staphylinidae 2.00 1.90 0 15 43 21 21 

Hymenoptera: 

Formicidae 22.15 a.39 8 22 40 26 4 
. 

Large spiders 13.71 16.62 . 
Medium spiders 35.60 2L87 
Large Carabidae 3.52 63.16 

Small Carabidae 3.83 S.43 . 

It was therefore found that the older the station, and in consequence the 
denser the group of insects living on it, the more evenly distr.ibuted over the 
24-hour period the activ.ity of ep.igeic predatory arthropods on the stations. 
The conclusion was therefore reached that the predatory arthropods of the 
habitats examined are connected with each other by competition relations, 
leading to their interchanging· with each other in time. 

Analyses of the abundance of these groups of Arthropoda for day and 
night show that Opiliones and Carabidae are decidedly noctumal animals 
(Tab. X); these latter are, however, intemally differentiated. After div.iding 
them into large and small species10 it proved that small Carabidae penetrate 

10 All species of the genus Carabus and two species of the genus Pterostichus 

• 
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the soil surface both during the day and night. The in<>ictumal character of the 
whole group is imposed here by the numerous and decidedly nocturnal large 
species. Spiders are active in both day and night; among the families with, 
partically speaking, all-day activity are Gnaphosidae, Clubionidae, Tetragna
thidae.. · The noc~rnal families are Agelenidae, while Thomisidae and 
Sa/,ticidae are clearly daytime familiea. 

The Lycosid.ae family .is most numerously represented .in my material. 
W i 11 i am s ( 1962) caught species of this family more ohen during the day 
than during the night; he found that the genus Lycosa, .common .in his stations, 
is in general a daytime genus, and the less frequently encountered genus 
Trochosa -: noctumal. In the present investigations also ·slightly more 
Lycosidae were caught during the day - the maxim,im of their activity occurs 
between 9 a.m. and 5 p.m. (Tab. X). The specie·s of the genu·s Lycosa, 
frequently encountered .in the study areas, are all daytime with the exception 
of youns animals. The fact is worthy of attention that the majority cl the 
young sp.iders (not only Lycosidae) lead a completely or partly nocturn,tl 
way of life; this applies also to the young animals of species which when 
adult are clearly daytime animals (Brey m eyer in preas). 

Of · the remainder of the ·spiders caught - apart from Lycosidae - the 
activity of 3 species of Pachygnatha are · interestingly distributed over the 
24 hours. These are Pachygnatha clerckii and P. listeri,i - day-time-noctumal, 
w.ith predominance of activity at night, P. degeeri - a clearly daytime species. 
W i 11.i am ·s (1962), referred to ab>v e, who discusses in his ·study P. cl erckii 
and P. degeeri, con·siders that the daytime way of life of this latter is detemiined 
by the greater resistance to drying up, while P. clerckii requ~es greater 
atmo·spheri c hwn.idity. 

Refeffing this asswnption to the remaining species .it ·should be expected 
that all the less resistant forms would shift their activity to the night time, 
when the greater relative atmospheric humidity · would make .it po·ssible for 
them to leave their shelters inside the litter (or turf) or in holes in the ground. 
Many authors, who emphasize the importance of abnospheric hwnidity to the 
activity of litter fauna are of this opinion (Crawford 1934, D a v.i e·s and 
.Edney 1952, Claud·sley•Tho·mpson 1954, Edney 1957) and point 
to the correlation of the periods of this activity w.ith the degree of water
tightness of the cuticle of the organisms examined. In this situation it is 
the ·emallest fonn·s which should prove most ·sensitive - the ratio of surface 
of body accessible to dryins up to its volume is the least favourable in their 
case, whereas when separating the group of· large individuals from &111ong 

· all the ·spiders caught (after the classification given earlier in Table V) 
it prove·s that noctumal forms predominate among them; the large species 

~ere considered as large; these two species are: Pterostichus niger SchaU. and 
P. vullJ1,riS L. .All the other species of Carabidae caught were classified 
as small. 
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of ·sp.idera fotm 67% of ·species considered as distinctly noctumal, -and only 
.31% of the· ·species con·sidered as daytime species. The cistribution of daily 
activity of the above three ·species of the genus Pachygn,atha .is similar 
- the daytime way of life is led by the smallest ·spec.ie·s (Pachygnatha degeeri). 
Also comparison of the abundance of all large and medium sp.iders caught 
·suggests that the first of these have a tendency to slightly more inten·aive 
penetration at night, while the second are more often active during the day 
(Tab. X). w 

This tendency of the large spiders to shift their activity to the nighttime, 
and of smaller one·s to the daytime, suggests the action of factors of an 
ecological nature - these may be dependence on food (as held by Williams 
1959a, 1962), or dependence on the activity of other arthropods penetrating 
the surface of the soil together with the spiders. 

The group of animals which is decidedly nocturnal are Carabidae. Of the 
20 species caught only 2 ace active during the day, and 4 during the day and 
night; the remaining 14 speci~s, which includes all ·species of the genus 
Carabus, and. therefore almost all large species, lead a noctumal way of life. 

Ants are characterized by daytime activity, although the.ir penetration 
at dawn and dusk is also considerable. The only specie-a leading a partly 
nocturnal way of life is Myrmica scabrinodis; Opiliones - as has already been 
danonstrated - are decidedly noctumaJ. 

It would seem that on the· basis of the material preaented .it would b~ 
po·ssible to reply as follows to the ·second of the questions put: it is primarily 
the species of spiders and ants of medium size which have chances of 
encounter during the day on the study stations. Also certain of the smJ:l!Jer 
Carabidae may penetrate the surface of the ·soil during this time. The large 
species of spiders oftm leading a nocturnal way of life might encounter 
other animals during pmetration (chiefly large Carabitlae and Opiliones)o 
As, however, we shall see .in a short time, both Carabidae and Opiliones 
occur more numerou·sly on the surface of the ground in the later months than 
the large wandering spiders - therefore the chances of tbese groups meet.iag 
during their penetration of the soil are ·slight. 

3. Variations in penetration dur.ing the season 
and in the two study ye ar·s 

Similarity and regularity of sea~nal variations in penetration on all the 
forest stations are exhibited only by Aranetda and Carabidae (Tab. XD: the 
first of these exhibit maximum of penetration always during the first hal 
of the season, the second an, always most numerous later, usually in August. 
It may be said of Opiliones that tlua is a summe11-autumn group, not ooffectly 
speaking present on the surface of the ground in the apring. The other groups 
of predators are characterized by irregular variations - even the course taken 
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by variations .in penetration by this same group on the same :station difft».~s 
completely in the two years. Forest ants in particular mU&t be carefully 
treated here: the results of their captures depend primarily on the distance 
from the ant-heap or the ants' paths at which the trap was sitlllated. It is true 
that endeavour has been made to avoid the immediate vicinity of ant-hea1,s, 
and samples markedly greater than average have been rejected from the material 
collected, but even so it would seem that different, spec.ial methods are 
required to assess the degree of penetration of a given area by ants. For 
this reason a general a·ssessment of the level of ants' occurrence in a habitat 
has continued to . be used, without attaching importance to variation·s in the 
ants' abundance. 

Returning to the two regularly varying groups it must be stated that the 
maxima of the penetration distinctly interchange with each other during the 
season (Fi9. 10 - more exact diagram_s of variations in the numbers of Araneida 
and Carabidae in the traps}. The spiders have their maxim11m of occuiTence 
during the period from April to June, Carabidae - as a rule in Augu$t. There
fore large spiders , occurring in the early spcing have no chance at all of 
encountering Carabidae. The spiders of medium dimensions, howe:ver, have 
such opportunities, since the peak period of their activity occurs in midsummer, 
that is, during the period by which Carabidae are already numerous. It must 
be po.inted out here that the medium species of spiders are usually daytime 
animals, while Carabidae are usually noctllrnal. Thus it is clear from 
the above reasonings that wandering sp.iders and Carabidae have somewhat 
small chances of meeting each other during their penetration of the soil 
surface on the forest stations examined. It is the small Carabidae (partly 
daytime animals) which have relatively the greatest chances . of encounter, 
and also the medium spiders (occurring numerously : .in the second half of 

' 
summer). Also the large species of diplochronic spiders having a second 
reproduction l period in the autumn have chances of encounter in September 
and October with the by then disappearing Carabidae. At other periods 
of : the season and 24.-hours these two group·s interchange in their penetration 
of the area. 

On the meadow stations (D1, D2, DC, C) the spidem' behaviour is similar 
to that exhibited in the forest (Tab. XI), whereas in the case of Carabidae 
we sometimes have to do with two maxima of activity, of which the earlier 
coincides with the period of intensive penetration of spiders. Carabidae 
occur on meadows in negligible nwnbers - they form 5-10% of the whole 
of the predator community. 8t>iders and ants divide the penetration of the 
soil surface between themselves - these two groups form over 80% of the 
predator community and distinctly complement each other {Fig. 11): station 
D1 may be considered as occupied by spiders, DC - by ants, D2 , C - inter
mediate stations, occupied by both groups. 

It would appear to be of interest here to recall the fact that the domination 
structure amon~ the spiders of meadow stations is effaced w.ith time. It is 



• 

Variations in penetration of the most numerous groups ot predatory Arthropoda (mean number for one trapping day) in consecutive months (from March to October 1961) 

Tab. XI 
. . 

Forest stations 

Group PQs VPin PQm Ml . I 

Ill IV V VI VII V.lll l:X X Ill IV V V.I v.n VIII IX :x m .IV V v.1 · V.11 VIII IX X III IV V VI VII 'VIII .IX X 
' . . 

' 

Araneida • 
0.06 o.~ 0.13 0.17 0.04 0.04 - 0.11 0.04 0.16 0.16 0.29 0.2) o.os o.os 0.06 0.07 O.ID 0.07 0.25 o.os 0.05 0.02 0.02 0.02 0~49 o.~4 0.17 0.08 0.10 O.Q4 0.Q4 

-

Carabidae 0.01 0.04 o.os 0.11 0.17 0,4() 0.02 o.oa 0.09 0.17 0.16 0.27 o.os 0.01 0.01 0.09 0.10 0.20 O.ID 0.62 0.06 0.10 
j 

0.06 0.12 o. 14 0.26 0.62 0.18 0.06 -- - -- --
Opiliones - - - - - 0.01 0.02 o.oa - - 0.003 - 0.06 0.02 0.02 0.09 - - -. 

0.0.1 0.07 0.29 0.01 0.06 - 0.01 o.ooa 0.11 0.15 0,47 0.02 0.12 

meadow· stations 

Di ( 19fi0) D2 DC C 
. • . 

Araneida - - 0,42 1.06 0.50 0.17 0.21 0.06 - 1.20 0.58 0.89 0~40 0.25 _0.20 0.27 - 0~40 0,15 0.36 0.31 0.15 0.05 o.os - - 0.17 0.12 o.oa O.Q4 0.02 0.01 
' 

Carabidae - - 0.10 o.oa 0.006 0.01 0.02 0~01 - 0~10 o.oa 0.01 o.os 0.07 . Q.04 0.02 - -o.~ o.oa 0.01 Q.09 0.11 0.01 o.oo~ - - - 0.02 o.oa o.oa 0.01 0.01 . 
. 

Opiliones - 0.002 - - - - - - - - - 0.01 0.003 - - 0.01 - - - - 0.01 - - 0,03 - - - - - - - -
I 

• 
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Fig. 10. Variations .in- penetratio11 of spiders and Carabidae on forest stations in 1961 
(mean num her for one trapping day) 

1 - large Carabidae, 2 - small Carabidae, 3 - large Araneida, 4 - medium Araneida 

possible to speak of a dornination structure during the first period in the early 
spring (Tab. IX), when the spiders penetrate the surface of the ground almost 
independently. Later, after other groups enter the area (on meadows, to be 
-exact, after ants have entered) tl1e domination structure is obliterated. 
·similar effacement of the d~mination structure was observed among spiders 
during the per.iod that other groups enter the area, that is, in relation to 
forest stations. The £act is remarkable here· that the only station on which 
the characteristic domination structure among spiders is maintained throughout 
tl1e whole season and in both smdy years - PQm - is a station practically 
devoid of ants. 

When tracing the · variations in the participation of different groups of 
~ predators in the two study years on forest ·stations it is easy to notice 

. their regularity - in general the participation of the group varies in a similar 
. direction on the stations, although these differ from each other (Tab. XII). 

In 1961 the participation of spiders dec.idedly decreases - this is accompanied 
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by increase .in penetration by Carabidae and Opiliones. It is .in this year, poorer 
in spiders, that the disappearance from the community of Lycosa lugubris 
- a very coininon euryvalent ·species in these habitats, can be observed. 
According to the op.inions, cited earlier on, 
given by T re tz e l (1955a), this is a specie·s 
particularly sensitive to the pressure of 
biotic factors. 

To sw11 up this section it must be 
stated that: 

1. Spiders and Carabidae exl1ibit regular 
seasonal variations, repeated in both study 
years, in penetration of the area; the sp.iders 
have their maximum of penetration .in the 
first half of the season, Carabidae - in 
August. These group·s tl1erefore intercha11ge 
during the season; .iii particular the early 
spring large spiders l1ave 1ninimum chances 
of encountering the Carabidae which penetrate 
the groWid later on. The rnedium sp.iders 
and Carabidae have greater chances of simul
taneous penetration of the habitat. 

DC 
• 

C • 
~ • 

J 
20 30 40 50 60 'ltJ 

Percentage of spiders • 

Fig. 11. Penetration of meadow 
stations ( DC, C, D., Dl) by spiders 

a11d by ants 

Percentages of systerr1atic groups in the predator con1munity on different stations 
in the t~o · study years 

Tab. XII 

Forest s ta lions Meadow stations 
Group Years 

PQs VPin PQm Ml D1 ~D2 DC C 

1960 45,4 37.0 27.6 32.1 67.2 • 

Araneida 
. 1961 39.0 19.0 21.0 15.0 54.2 21.0 39.0 

Formicidae 
1960 3 le8 42112 7el 46" I 23o3 

-
1961 9o0 44(10 3.0 40Q0 39.4 72.0 47110 . . 

Carabidae 
1960 13.0 l3ci7 49.9 l le9 5ci 3 

1961 36(10 27o0 50ci0 25e0 5110 6e0 -10(10 

Opiliones 
1960 3e3 2e3 l lci4 6v4 0.2 

1961 10.0 s.o 18.0 14.0 0v3 0.1 2e0 

19{i() 2v 1 3.4 2.5 1.8 
Chilopoda 

1961 4o0 4.0 5.0 3o0 

. Staphy.linidae 
1960 1.4 1113 1.4 1.8 4.0 

1961 a.o 0.6 1.0 1.0 1.2 1.0 loO 
-
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2. In the second study year a decrease in penetration by spiders is always 
accompanied by an increase in penetration by Carabidae and Opiliones. 

3. On meadow stations penetration of the soil surface is divided between 
sp.iders and ants, which distinctly complement each other (Carabidae are 
very scanty in these habitats). On stations on which spiders predominate 
we have to do with the domination among them of one species. On stations 
on which the ant population is very den·se no dominant is found among the 
sp.iders. 

4. Of the forest stations the only · one to maintain from year to year and 
over the whole season the sharply-defined-domination of one species is PQm -
a station practically speaking devoid of ants. 

IV. SUMMARY OF ·RESULTS 

The results obtained from analysis of the materials discussed in this 
paper may be grouped as follows: 1) referring to wandering spiders, 2) referring 
to connections between wandering spiders and other predatory arthropods. 

1. In relation to wandering spiders: · 
' 

a. Their dens.ity is greater on meadows, but there are more species in 
forests. 

I 

b. Their penetration lasts throughout the whole of the year. They have 
two maxima of activity: in the early spring and .in June. 

c. They split in to two partly interchanging groups: species of large and 
mediwn dimensions. of the body. The large spiders occur in the early spring, 
are less exposed to encounter with other predatory arthropods also penetrating 
the surface of the soil. During the 24-hour cycle the large spec.ies are active 
both during the day and at night, the mediwn - are decidedly daytime animals. 

d. The euryvalent species avoids stations which are intensively occupied 
m a given year by other species of larger spiders probably competing with i t. 

e. In the majority of the spider communities examined a characteristic 
domination structure· which is the criterion of existence of c-association, is 
not fonned. 

2. 'In relatlou t.0 connection~ between wandering spid~rs and other predatory 
arthropods: 

a. During the season the wandering ·spiders (chiefly medium spec.ies) in .the 
study habitats have chances of enc'ountering primarily ants, Carabidae and 
Opiliones . " 

b. During .,!!e 24-hour period, ants and certain small Carabidae penetrate 
the soil surface simultaneously w.ith spiders. ·The large species of spiders, 
occurring · partly · nocturnally, may encounter Opiliones and large Carabidae. 

c. There is a connection of a competitive character between sp.iders and 
the other predatory arthropods of . the soil ~urface. The following facts, 
established in th~ oresent study, were taken as proofs of these connections : 

• 
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. 

the older the biocenosis, the more · completely the 24-hour period is filled 
by the activity of predatory arthropods; increase .in penetmtion by· other . 
predatory arthropods affects the domination structure i~ the spider community 
and die occurrence of the euryvalent ·species of spider. 

L i s t s of s p e c i e s o f t ~ e gr o up s _o f p r e d a to r y A rt h r o p o d a 
d.i s c u s s e d i n· t h e s tu d y 

Arachnoidea - Opiliones: 
1. Lacinius blackwalli Md 
2. Lacinius eplaippiatu·s (G. L. K.) · 
3. L acinius horridus (Panzer) 

· 4. Mito$f.oma chrysomelas (Henn.) . 
5. Nemastoma lu·gubre f. bimaculatum· (Fabr.) . 
6. Oligolophus palpinalis (Hh) 
7. Oligolophus trid~·s . {C.· L. K.) . 
8. Platybunus opilio L. . 
9. _p latybl.nus triangularis (Hb) 

10. P halangium opilio L • .. . . 

Hymenoptera - Fonnicidae: . 
1. Formica fusca L. 
2. Formica rufa ru,fa L. 
l, Formica rufo rufo"'!pratensis minor Gos~ald 
4. Formica rufa rufo•pratensis mojor Ga swald 
5. Formica rufibarbis F. -
6. Lasius fl,avus F. 
7. _ Lasi,as. niger L. 
·a. Leptothorax ace_·rvorum, Nyl. 
9.·Myrmica laevinodis Nyl. 

10. Myrmica ruginodis ~yl. 
11. Myrmica rugulosoides F~rel 
12. Myrmica scabrinodis· N.yl41 
13. Myrmica sc.hencki Em. • 

14. P_olyer.gus. rufescens Latr. · 
15. Tetramorium caespitum L. 

Coleoptera - ca·rab~dae: 
1. AgQnum livens Gyll.· · 
2 .. Agonum viduum Panz. 
3. Amara sp. 
4. Badis ter peltat11,s ·PanZo 
5. Calathus micropterus. Duft. 
6. Calathus erratus Sahlb. 
1. Cambus arcensis Herbst. 
a. Carabus can·cellatus Illig. 
9. Carabus clathratus L. 

10v Carab_us glabrat.us P ayk. 
1-1. Carabus 'granulatus. L. · 
12. Carabus hortensis L. 
13., Cqrabus nemoralis Miill • . 
14. Carabus nitens L. 
1·~ .Cambus violaceus L. 

• 
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16. Clivina sp. 
17. Cychrus rostratus F. 
IS. Chlaenius sp. 
19. Chlaenius illigeri 1;nglb. 
20. -Dyschirus sp. 
21. Epaphius secalis Payk. 
22e H arpal us · sp. 
23. Le is tus ferrugin eus L. 
-24. N el,ri,a brevicollis F. 
25. Oodes helopiodes F. 
26. Patrobus excavatus P ayk. 
'Z1. Poecilus coerulescens L. 

· 2B. Lorocera pilicomis Fbr. 
2g. Pterosti,chus antl,racinus Ill. 
30. Pterosti,chus niger Schall. 
31. Pterostichus nigrita Fhr. 
32. Pteros tichus minor Gyll. 
33. P teros ti chus oblongopun ctatus Fbr. , 
34. Pterostichus wlgaris L. 
35 • . Elaphrus cupreus Du ft. 

Coleoptera - Staphylinidae: 
1. Bryo porus cemuus Grav. 
2. Drusilla canaliculat.a F. 
3. Lathrobium geminum Kr. 
4. Lathro bium brunnipes F. 
5" Mycetoporus brunneus Marsh. 
6. Ocypus aeneocephalus Degeer 
7. Olophrum assimile Payk. 
8. Othius punctulatus Go eze 
9. Othius mynnecophilus Kiesw. 

10. Oxypoda lividipennis Mann. 
11. Philonthus addendus Sharp. 
12. Philon thus coneinnus Grav. 
13. Philon thus fumarius ·Grav. 
14. Philonthus fuscipennis Mann. 
15. Philonthus mannerheimi Fauv. 
16. Philonthus micans Grav. 
1141 Quedius fulig.inosus Grav. 
189 Quedius molochinus ah. denudatus Steph. 
19. Quedius umbrinus Er. 
20. Quedius nitipennis Steph.· 
21. Rugilus erichsoni Fauv. 
22. Rugilus rufipes Germ. · 
23e St,aphylinus erythropterus L. · 
24. Staphylinus fulvipes ·Soop. 
25. ·staphylinus latebricola 'Grav. 
2641 Stenus ater Mann. 
21. Tachinus rufipes Deg-
2.8. Xantholinus linearis 01. 
29. Xantholinus longiventris Heer· 
30. Xantholinus ·sp. Jrom .the group-X. longiventris Heer (females) 
31. Xantholinus tricolor F. 

68 
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. 
32. XantAolinus sp. (females) 
33. Zyras cognatus Maerk~ 

I have pleasure in expressin& my gratitude to Professor K. Petrusewic2 for the many 
conaultationa I had with bim durina '1\-0dc on this material, and also to Di. T. Traczyk 
for hia phytosocioloai,cal descd.ptiona of the habitat•, and Dr. Buchar, Dr. J • . P1tal and 
Mgr. L. Grilm for their assistence in identifyin,i malenal. 
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STOSUNKI MI~DZY PAJ..\_K.AMI W~DRUJJ\CYMI 
A INNYMI EPIGEICZNYMI STAWONOGAMI DRAPIEZNYMI 

Streszczenie 

Paj~i w~druj~ce Sf\ jednl\_ z gldwnych grup drapietnych stawonog6w zyj14~ych 
n a powierzchni gleby. W pracy niniejs zej przedstawiono wyniki hadan nad intensyw
nosci'l peaetrowania przez nie itrodowiska w cif\gtt sezonu i w cif!gu doby •. Jako czyn
niki wanmkuj,ce intensywnos6 i charakter penetrowania analizowano zalemo,ci 
mi~dzygatunkowe wewn,trz zgrupowania paj,kow oraz pewne uzaleznienia ich o d 
pozost.alych drapiemych stawonog6w epigeicznych. W badanych tirodowiskach 
·towarzyszyly paj'\kom nast~aj11ce grupy bezkr~gowych drapiezcdw: mrdwk:i, biegaczo-
wate, kusakowate, kosarze, parecznik.i11

• . 

Materialy zhierano w Rezerwacie Sierakowskim . na pblnocno-wschodnim krancu 
Puszczy K~ropinoskiej. Wytypowane stanowiska (w liczbie 5 w pierwszym roku bada:4, 

.. 7 w dragim- roku i 5 w trzecim ~ .ku bad~) byly platami roznowiekowego, iglastego 
lub . miesMnego lasu .oraz bagmentami-l~i w ~rodle,nym k.ompleksie L'1c Strzeleckich. 

· Stanowiska lettn·e,• wymienione w· kolejn(?~Ci wed.tug wzrastaj,cego stopnia ~awi!goce
nia, stanowify ·zespoly: · Yaccini'o-myrtylli-Pinetum (VPin). · Pino•Quercetum (suchy, 
nieco ·podwytszony ~agmP-■t - PQs), Pino-Quercetum (wilgotny, przybagienny fragmenl 
- PQm) ~raz· z~•itaty olch'l i brzoz, fragment lflki z rz~du Molini~talia (Ml). Sta
no~iska l-.kowe stanowily dwa fragmenty l'1d z grnpy Deschampsietum (D1, D2), 

jeden fragment Carici-Agros tetum (DC) oraz jeden fragment · Caricetum ela,ae (C). 
Stanowiska o powierzc.hni 200-300 m2 rozlozone bytY. w promieniu ok.olo 3 km • 

• Materiafy zbierano w sposob ci1tgly przez dwa lata (1960-1961)· oraz usupelniano 
.w 1962 roku. Zbior(>w dokonywano poshigµj'lc -siQ pulapkami Barber a ( 1931). 
J ako. pulapek u.zywano· naczyn z twardego, gll'!-dk.ieg~ plastiku (flrednica - 5 cm, 
gl~bokottt · - · 10- cm). ·ktore zakopywano iak, aby g6me brzegi naczyaia . byly_ rdwno . 
z poziomem powie~~chni gl~by. Naczynia wypelo.iano do oko·l'o 1/3 wysok~~ci pfynem 
t111j,cyrn_ i Jr.:ons_erwuj,cyoi {4% roztwor fonnaliny lub· glik.ol etylenowy). Na jednym 
stanowisku .znaj dowalo si_~ minimum 10 putapek. Oprdznia.no je y, roku I~o· co 4 dni, 
w roku 196 \ co 10 ~ai, w okresie_ o d m&J'.c& .do pa:idziemika. W roko, 1962, w ktotym 
zbierano materiafy- do analiz dobowych .rytmow aktywnosci badanych · ~wier'zl\t. oproz
ni1U10 pulapld w godzinach: · 3, 9. 17, 21. i 24 (okresy mitdzy godzinami 3~9 i 17-21 . 
traktowano jako ,wit i zmierzch, okies 9-17 jako .pelny dzien, a okres 21-3 jako nQc) • 

. ·Rdwnolegle z·e zbieraiem· .materialdw do · anali..z · cykli dobowych ·przeprowadzono 
pomiary temperatury przyziemnej warstwy powietrza (fig. 9). pane meteorologiczne 
za cafy badany okres czasu- uzyskano ze Stacji Meteorologicznej Stacji Terenow:ej 
Instytotu Ekologii . PAN w Dziekanowie Lellnym. Zestawienie ich wykazuje, ze lata 
1960 i 1961 r6mity si~ przede wszy~tkim iloscia\ i rozloteniem opad6w by~y nato-
miast podobne pod wzgl«edem temper$tur (srednie maksymalne temperatury miesit\ca· 
roznily si~ najwyiej o zlC na k.orzy~~ roku 1961 - fig. 1). 

W opracowanio niniejszym uwzgl~dniono · tylko drapiezce o wi~szych rozmi•a-
rach ciala. Jest to wedlug klasyfikacji Fent q n a ( 1947) mezofauna, Van de r Drift 
(1951) i K. a c z mare k ( 1963) nazywajfl te zwierz~ta niak:rofaun11- Motna przyjEl,~ z pew
nym przybliteniem, ze Sf\ to zwierz~ta O dlugosci ciala ). 5 mm. Dodatkowej kla
syfikacji ze wzgl~du na wielkosc poddano paj_,iki i biegaczowate. W~rod paj~6w 

11 GNpy te . charakteryzujf4 si~ szer&Ztl specj"alizacj'l pokarmow, niz. paj'llti; wykorzystujf:\ 
tak.ie martwy pokarm swier21ceao i roslinnego pochodzenia. Zakwalitikol'l'ani., ich jak:o drapietc6w 

w badevych biocenozacb nie powinno -jeduak budzi~ qtpliwo•ci. 
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wyr6zniono zwierz~ta srednie (5-10 mm dlugo~ci) i duze (ponad 10 mm dlugo~ci), 
w~r6d hiegaczowatych: male (do 12 mm) i duze ( 15-40 1nm)12• 

Przeprowadwno ocen~ zastosowanej metody polowow. Poniewaz putapki Barbera 
rej estruj ~ zaro,vno liczehnosc j~ i aktywno~t znajduj~cych si~ w terenie zwierz4 t, 
por6wnano uzyskane za ich pomocc\ m aterialy z m aterialami u zyskanymi za pomoc'\ 
n1etod daj~cych oszacowanie samej liczebno~ci pajajc.6w (przesiewanie, przebieranie 
sciolki) (fig. 2). Stwierdzono, ze: 

1. Dyna1nika liczebno~ci paj¥6w uzyskana na podstawie material6w z przesiewa .. 
nia i material6w z putapek jest podobna w cieplej polowie roku. W czasie zimy nato
miast materialy pulapkowe s~ duzo ubozsze poniewaz spada ak.tywnost zwierzl\t na 
powierzchni gleby; skupiaj ~ si~ one wtedy we wntctrzu sciolki i w glebie. 

2. Wyra:!n.14 przewag~ (do 80% liczebnosci populacji) w materialach pulapkowych 
maj~ fonny dojrzale {tab. I). Fonny mlode kryj~ si~ cz~sciej w sci6lce i w jamkach 
gleby, wskutek: czego rzadko wpadaj~ w powierzchniowe pulapki. Wynik.i uzyskane 
za pomoc11 metody pulapk:owej uznano na tej podstawie za wskaznik intensywnosci 
penetracji zwierzf!t i praca niniejsza podejmuje zagadnienia zmian ich penetracji, 
a nie zmian liczebnosci41 

W cl~g-u ponad dwu lat badan znaleziono na wszystkich omowionych wyzej sta
nowiskach 88 gatunkow paj4k6w w~druj rt,cych ( tab. II). Na stanowiskach lesny9h 

znaleziono 79 gatunk6w, z czego 52 gatunk.i charak.terystyczne dla . lasu, na stanowi
skach lflkowych 36 gatunk6w, z czego 9 gatunkow charakterystycznych dla l~. Sta
nowisk.a le~ne SI,\ zatem bogatsze w gatunki paj¥dw wedruj~cych ni:! stanowiska 
l~owe. Odwrotn~ sytuacj~ stwierdzono jetli chodzi o liczebnos6 pajl!k6,v znajdo
wanych w pnlapk.ach (tab. III). Jeden tSatunek reprezentowany jest na stanowiskach 
lemiych przez nast~puj ~Cfl, sredni~ liczb~ osobnik6w: PQm - 16, 7, ~11 - 12, I, PQs -
11, 7, VPin - 7, 2, a na stanowiskach l¥owych; D1 - 29,2, D2 -28, 2, DC - 14,3, 
C - 6,0. , 

Wyrdzniono dwa ok.resy nasilenia penetracji pajajc6w WfedrujElcych: pierwszym 
z nich jest przedwiosnie (marzec, kwiecien), drugim - miesiqc czerwiec. Wczesno
wio senne maksimum powstaje w wyniku wz1notonej penetracji duzycl1 gatunk6w pajcpc6w. 
Czerwcowe maksimum tworzEl natomiast gatunk.i paj~ow s~ednicl1 rozruiarow {fig. 7). 
Czasem wyst~puje jeszcze trzecie, jesienne nasilenie penetracji, powstale w wyni
ku wzmozenia ak.tywnotci 5atunk6w diplochronicznych" przebywajqcych drugi okres 
kopulacyjny. 

Duze gatunki pajflk6w majc\ tendencj~ do aktywnotci nocnej, podczas gdy u ~red
nich przewaza zdecydowanie penetracja dzienna (tab. X). Wykazano dla trzech gatunkow 
z rodzaju Pachygnatha, te w·i~ksze z nicl1 majE!, tendencj~ do aktywnosci nocnej, 

• 

a mniejszy gatunek do dziennej. Og6lnie hiorc:tc, 67% gatunkow duzych pajcJ)cow mozna 
uznac za wyramie nocne, a tylko 31% gatunk6w - za dzienne. Jako przyczyny uaktyw
niania si~ gatunkow w r6znycl1 porach doby przytacza si~ w literaturze dobowe zmia
ny temperatury, a zwlaszcza zmiany wilgotnosci. Ze wzgl~du na mniej korzystny sto-
sunek: wielkosci ciala do jego powierzchni, wrazli wsze na wysychanie winny byt 
gatunki mniejsze. Przesuwanie si~ aktywnosci duzych pajctk6w epigeicznych na okres 
nocy wydaje si~ byt spowodowane zaleznosciaini ekolo 5 icznymi, a 1nianowicie za
leznosciami konkurencyjnyini mi~dzy pajclkruni, a innymi drapiezcami penetruj~cymi 
wraz z nimi powierzchnife gleby (fig. 8, 9)41 

Zaleznosci mit:dzygatunkowe w zgrupowaniu pajtlk6w hadano sledz{lc wyst~powa
nie gatunku eurywalentnesa i analizujc\,c zmiany struktury dominacji w zgupowaniu. 

Zgodnie z pogl~dami wielu autor6w gatunki eurywalentne, stosunkowo n1alo za-

llDo duiych biegaczowatych zaliczono v;szystkie gatunki z rodzaju Carabus i dwa gat,1nkj 
z mdzaju Pterosticlaus: P. niger i P. vulgarts. Wszystkie pozostale Carabidae zaliczono do 
klasy malych; w zebranych materialach nie przekraczaly one 12 mm dl'uu;osci. 
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lezne od emdowiska fizyczn.ego, s11 szczegdlnie czule na dzialan.ie czymaik6w bio
tvcmvch. Najbardziej eurywalentnym ~ar6d branych pod uwag~ w ninie1szej pracy 
gatunk6w paj¥6w jest Lycosa lugubris (Walck.). SledZ11C jej wystopQwanie w rdznych 
emdowiskach i w dwu latach bade. stwierdzono, ze unika ona toiwarzystwa innych 
witekszych gatunk6w paj¥6w w42drujaicych (fig. 4,, tab. VI). Wymijaoie ta powodowa
ne jest niew1tpliwie stosmikami konkurea.cji mi~dzy L. lugubris a · pozostalymi gatun
kami zgrupowania. 

Dominowanie jednego gatunku uwa!ane jest za wynik konkurencji mi~dzy gatun
kami tworZllcymi zgrupowauie. Dominacja jednego g11tuuku w · agiopowaniu paj,.k6w 
epigeicznych jest wyrama tylko wczesn, wiosnfl, to jest w okresie kiedy tylko pajll,ki 
pmetruj'! powierzclm.i~ gleby. W miar~ uplywu czasu przewaga jedu.ego gat:unku za
ciera site i w pelni sezonu mamy zazwyczaj do czynienia z r6wnoczesnym licznym 
wsp6lwystepowaniem kilku - 2, 3, a nawet 4 gatunk6w {fig. 5, 6, tab. IX). N asile
nie konkurencji wewn,trz zgrupowania paj¥6W maleje prawdopodobnie w miar~ zwitak
smj,cej si~ penetracji innych drapiezcdw. 

Badaj(f.C zalezno•ci mi~dzy paj,kami w~druj ,cymi i innymi stawonogami drapiei
nymi powierzchni gleby stwierdzono, ze: 

I. Pierwszymi stawono gami pojawiaj'lcymi si~ w,iosnai (marzec, kwiecien) na 
powierzchni gleby St! gatunk.i duzych paj11k6w. Inne drapiezne stawonogi Stl jeszcze 
wtedy nieak:tywne. Grupa przedwiosennych, duzych gatunk6w · paj.6w nie napotyka 
wi~c w tym czasie na powierzc~i gleby innych drapiezo6w. · · 

2. W dalszym ciaigu sezonu paj4ki WQdruj'lce (gl6wnie gatunki srednie) maj- szanse · 
spotykania si~ przede wszystkim z mr6wkami, biegaczowatymi i kosarzami, te bowiem 
grupy, podobnie .jak paj'lki srednie, wykazttjil maksima penetracji w pelni lata (fig. 
10, tab. XI). 

3. W czasie doby (glownie w dzien) rownoczesnie z pajakami penetruj!4 powierzch-
ni~ gleby mrdwki i niektore mal"e biegaczowate. Duze paj11ki wyst~pujaice cz~ciowo 
noc'4 mog'\ spotykac si~ z nocnymi kosarzaroi i duzymi biegaczowatymi (tab. X). 

4. Aktywno~~ wszys~ich badanych grnp drapieznych stawono~w rozklada si~ 
w czasie doby tym rdwnomierniej, im starsza jest biocenoza (fig. 8, 9). Fak.t ten 
uznano za dowd d trwaj 'Icy eh :zalezno!ici konkurencyjnych miQdzy omawianymi grupami 

• • 

zw1erz,t. 
5. Struktura dominacji w zgrupowaniu paj~ow zaciera sie w miar~ nasilania 

si~ penetracji pozostalych badanych drapiezc6w. Prawdopodobnie jest to wynikiem 
przesuniecia si~ nasilenia konkurencji ze stosunk6w mi~dzygatunk.owych na stosunki 
mi~dzy gmpowe. 

6. Spadkowi intensywnosci penetracji paj~6w w 1961 roko na stanowisk·ach 
lemiych towarzyszy uaktywnianie si~ biegaczowatych i kosarzy. 

7. Penetrowanie powierzchni gleby na stanowiskach 1¥owych dziel', mi~dzy 
siebie paj¥i i mrowki, kt6re wyra:mie si~ wymijaj~ (fig. 11). 

Na podstawie uzyskanych wynikow rozwazano r6wniez ·zagadnienie, czy paj¥i 
w~druj ~c e stano wici w bio ceno zach j ednostki funkcjonalne, tak zw ane zespol'y 
konkurencyjne (Gau se 1936, Lit ynski 1938, T arwi d 1952)1

'. Wedl'og tych 
autordw zespolami konkurencyjnymi s~ grupy organizmdw, zajmuj,cych te same ni•e 
ekologiczne w ~rodowisku oraz zwi~zanych wewn~trzn~ konkurencj11. Symptomem 
tej konkurencji ma by6 charakterystyczna struktura dominacji z wyrain, przewag\ 
liczebnosci jednego gatunku. Stwierdzono, ze pajqki badanych ,rodowisk nie tworz, 
typowych zespol6w konkurencyjnych, gdyz nie obserwuje si~ stopniowego .wyksztalca-

13 Zgodnie z taugestiit K. Tarv.ida "''P~wadzono w angielskim tekdcie pracy skr6to""T termin 
,,o-association'' &a oznaczenia poj~cia ,,zespol'dw konkurencyjnych'' przyj~te10 w j1qku 
polskim. 
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nia si«t charakterystycznej struk.tury dominacji, majatcej bye symptomem zawi(\.zuj,cych 
si~ zalemottci konkurencyjnych. Pewne z przedstawionych fakt6w ~wiadcztt jednak, 
ze ismieje konkurencja wewn,trz zgrupowania paj4)cbw. Zgrupowanie to podzielone 
jest na dwie grupy (gatunki duze i srednie), wykazuj,ce tendencj~ do wymijania si~ 
z roku na rok (tab. VII), w czasie doby (tab. X) i w czasie sezonu (fig. 7). Lycosa 
lugubris unika stanowisk opanowanych jednoczesnie intensywnie przez inne gatunki 
pajatkdw, bliskie pod wzgl~dem wymogow ekologicznych (fig. 4, tab. VI). Dane zebra
ne w niniejszej pracy i pewne dane z literatury wskazuj'-, te w zgrupowaniu wszystk.ich 
drapieznych · stawonogow powierzchni gleby wytwarzaj~ si~ takze zaleznot\ci kon
kurencyjne. Intensywnosc penetrowania powierzclmi gleby przez paj¥i w~druji}ce 
uzalezniona jest wi~c zarowno od nasilenia k.onk.urencji mi~dzygatunkowej w zgrupo
waniu. paji!k6w, jak i od presji innych grup drapietnych stawonogow. 
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