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Abstract: The paper presents the data on ballooning spiders’ number and taxonomic composition caught on the height 
o f 46 m above the ground in a mosaic agricultural landscape. The samples were collected from April to October 2009. 
The trap was placed on the meteorological tower over the midfield forest island in the village of Turew, Wielkopolska 
region in western Poland. 60 spider specimens were collected, represented by six families and seven species. The 
Linyphiidae was the most abundant. Juvenile specimens constituted 78 % o f all recorded specimens. However, adult 
and quite large in body size Anyphaena accentuata and Philodromus praedatus were also recorded. Seasonal 
dispersion o f families and species is discussed.
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In t r o d u c t io n

The spiders’ ability to move in the air with gossamer (spider silk) have been known for 
many species. This phenomenon is associated mainly with early autumn but it can also be 
observed from spring to late autumn and even in winter. Spiders that prefer aerial dispersal are 
known as aeronautic species. They are mainly small in size (few mm). However, species which 
are more than 10 mm in size can also move this way, especially as immature specimens. 
Spiders are able to disperse in the air for considerable distances (hundreds of kilometers) and 
survival of a migrating specimen depends on where it lands. If the habitat is unsuitable the 
spider dies.

Agricultural landscape is characterized by large open areas, favoring aerial migration. 
Uncultivated habitats like: midfield woods, bushes, balks and bodies of water are reservoirs of 
species diversity of fauna and flora. After intensive fanning practices the small soil fauna has 
been completely destroyed and recolonisation of cultivated fields occurs from perennial 
habitats (Topping & Sunderland 1994, Schmidt & Tschamtke 2005).

Dezydery Chłapowski Landscape Park, which lias a typically agricultural character, is 
abundant in shelterbelts increasing biodiversity and landscape diversity in this terrain. The 
unique midfield forest island in the area is a park surrounding the palace in the village of 
Turew. In the central part of the park forest there is a tower which was build in 1995 and it is 
used for permanent monitoring of microclimatic parameters. A trap is situated on the top of the 
tower (16 meters above the tree canopy) which was used for monitoring of insect and spider 
aerofauna.

In the area of the Dezydery Chłapowski Landscape Park 194 spider species have been 
stated so far (Łuczak 1974, Wolak & Karg 2002, Kajak & Oleszczuk 2004, Oleszczuk 2010). 
The studies concerned epigeic and horto-biont spiders. There is no information about spiders 
migrating in the air on this area. The only paper on aerial migration contains share of spider 
families and species as well as phenological data on passive dispersal of spiders in meadows 
(Kajak 1959).
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A different issue is the research methodic of ballooning spiders. In all known studies 
samples were taken with a usage of different kinds of traps: sticky traps, suction traps. Spiders 
were also collected just before “starting”, when they were climbing on the highest places in the 
area. The traps operated several cm to 2.5 m above the ground. The method of catching spiders 
present in aeroplankton described in this paper is unique because of large height and 
construction of the trap.

The aim of the study was to asses taxonomic composition and the number of spider moving 
by air high above tree canopy in an agricultural landscape through one vegetative season.

M a t e r ia l  a n d  M e t h o d s

The study area is located on the Wielkopolska lowland, 40 km south of Poznań, in the 
Dezydery Chłapowski Landscape Park. Crop fields and grasslands cover about 74% of the Park 
area, with woodland constituting about 15%. Woods are numerous, but highly fragmented. 
Samples were taken in the area of midfield forest island: the palace park in the village of 
Turew. The park is located in the central part of the Dezydery Chłapowski Landscape Park and 
its area amounts 20 ha. It is divided into two parts differing in the way of management. An 
unmanaged part is overgrown by oak-hombeam forest (Galio silvatici-Carpinetum) and 
riparian forest (Ficario-Ulmetum). The managed part of the park contains forested areas, 
lawns, meadows, flowerbeds and alleys (Karg & Kujawa 1996).

The spiders were taken with the use of trap at the top of the meteorological tower 46 m in 
height and 16 m above the tree canopy. The trap was a kind of sweep-net, 25 cm of diameter, 
made of tiny mesh, and turning with the wind in all directions. The sweep-net was connected 
with a container filled in 1/3 with ethylene glycol, serving as preserving fluid.

The studies were carried out continuously from 3 April to 30 October 2009. Spiders were 
taken out every two weeks through the whole study period. Specimens were identified to 
species but juveniles often only to family level.

The data on spiders caught in the trap were collected in the years 1996-2001, but the 
specimens were counted in total as an order Araneae, without identification to lower 
taxonomical units (Karg -  unpubl.). Spiders recorded in 2009 were identified to species level.

Tab. 1. List of the spider species ballooning in 2009.

Family/Species Males Females Juveniles Total
Theridiidae 11 11
Neottiura bimaculata (Linnaeus, 1767) 1 1
Theridion sp. 4 4
Linyphiidae 19 19
Araeoncus humilis (Blackwall, 1841) 1 2 3
Meioneta rurestris (C.L.Koch, 1836) 1 5 6
Porrhomma pygmaeum (Blackwall, 1834) 1 1
Tetragnathidae
Pachygnatha sp. 2 2
Araneidae
Araniella sp. 1 1
M angor a acalypha (Walckenaer, 1802) 5 5
Anyphaenidae
Anyphaena accentuata (Walckenaer 1802) 2 2
Philodromidae
Philodromus praedatus (O.-P.Cambridge 1871) 1 1
Philodromus sp. 3 3
Thomisidae
Xysticus sp. 1 1

In total 5 8 47 60
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R e s u l t s

In total 60 spider specimens were collected, 78% of all were juveniles and 22 % -  adults 
(Tablel). They were represented by six families and seven species. Among adults eight 
females and five males were collected. Almost half of all specimens was represented by the 
family Linyphiidae -  tiny aeronautic species. Spiders that use the web to catch prey constituted 
88 % of the total. They belonged to the families Linyphiidae, Theridiidae, Araneidae and 
Tetragnathidae. The other families contained spiders hunting without webs (Fig. 1).

Tetragnathidae Thomisidae
3% 2%Anyphaenidae

3%

Philodromidae
7%

Araneidae
10%

Linyphiidae
48%

Theridiidae
27%

Fig. 1. Shares of spider families recorded in the year 2009.

Single spider specimens were caught through the whole study period but mostly in late 
summer. The peak of total spiders was stated in August (Fig. 2). In the years 1996-2001 the 
total number of collected spiders was not large: from 18 specimens in 1997 to 70 specimens in 
1998, but in all seasons the largest number of spiders was also noted in August (Karg -  unpubl. 
data). The peak of Linyphiidae occurred in June and it preceded the peak of theridiids in the 
end of August. The juveniles of Mcmgora acalypha Walckenaer from the family Araneidae 
were most abundant at the beginning of August as the Linyphiidae juveniles.
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Fig. 2. Seasonal changes in number of specimens (N) and species (S) o f spiders recorded in the year 2009.
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Although nearly all spider specimens, including adults, were small in size (1,4-2,5 mm), it 
is worth to mention that larger specimens, with body lengths from 5 mm to 7 mm, were also 
stated. They were species of Anyphaena accentuata Walckenaer (two males) and Philodromus 
praedatus O. P.-Cambridge (one male). The latter one is on the “Red list of endangered and 
threatened animals in Poland” (Staręga et al. 2002) with DD status. A. accentuata occurs on 
deciduous trees and P. praedatus on shrubs and trees.

D is c u s s io n

The total number of spider specimens in present studies was rather small, similarly as in the 
earlier investigation, in the years 1996-2001. The cause of low number might be the large 
height of spiders’ catching. The results obtained by Thorbek et al. (2002) support this as in the 
trap placed on the height of 12.2 m there were much less spider specimens noted than on the 
height of 1.4 m above the ground. The authors explained this with the fact that more spiders 
balloon near to the ground.

In our results the majority comprised juvenile specimens, as in all earlier studies of aerial 
dispersal of spiders (Duffey 1998, Thomas & Jepson 1999). The opposite results were obtained 
by Blandenier & Fürst (1998). However, the spider aeroplankton mostly consists of juveniles 
which, being smaller, find it easier to balloon, but they are difficult/impossible to identify to 
species level. There are a few factors influencing ballooning dispersal, e.g., strength, regularity 
and direction of wind, biological character of barriers, spider size, biology and physiological 
adaptations to stress. Various habitats provide different aerial dispersal possibilities. Leaf-litter, 
for instance, are poorer candidates for ballooning than are open-area or tree-canopy inhabitants. 
The effectiveness of ballooning dispersal and the taxonomic composition of aeronauts also 
differ, depending on the area (Żabka & Nentwig 2000).

The family and species composition of spiders noted in this paper were similar to other 
studies, but the proportions in abundance of families are different. However, in both cases the 
most abundant was the family Linyphiidae, known as the richest in species in Poland 
(Rozwałka & Stańska 2008). They are characteristic by perfecttly able of ballooning for 
considerable distances, especially into areas that have been disturbed by agricultural processes. 
Agrobiont spiders are known from their ability of colonization disturbed areas. In crop fields of 
Poland they are: Oedothorax apicatus, Erigone atra, E  dentipalpis, Meioneta rurestris, 
Araeoncus humilis. Particular dispersal strategies may allow some species to cope better with 
the agricultural landscape, which is characterized by a heterogeneous environment and fairly 
frequent high-mortality “catastrophes” (Johnson 2010). In our research the most abundant 
species among linphiids was Meioneta rurestris C. L. Koch (Table 1), similarly as in the 
studies carried out by Thomas & Jepson (1999).

In this study the abundant families were in turn: Theridiidae, Araneidae, Philodromidae. 
Theridiidae is the second richest in species family in Poland (63 species), which small body 
sizes allow them to balloon. Neottiura bimaculata L. and Phylloneta impressa L. Koch, 
belonging to this family, very often inhabit crop fields. The abundant theridiid spiders might 
have also originated from the canopy of forest island, as the trap net was placed above the 
trees. In the forest canopy studied in Germany theridiids dominated (Otto & Floren 2010). 
Spiders observed at high altitudes move by vertical ballooning and they originate more from 
the local fauna than from distant places (Szymkowiak et al. 2007).

In this study Mangora acalypha appeared the most abundant species of the family 
Araneidae. It is common speces occurring in crop plants, especially cereals. It occurs in the 
fields situated close to forests and shelterbelts (Łuczak 1974 , Oleszczuk -  unpubl.). Similar
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preferences have species of the genus Philodromus, which were captured in field-forested 
strips ecotones (Oleszczuk -  unpubl. data).

Abundance of spider families differed in other studies. In Switzerland the family 
Philodromidae was on the second position and theridiids constituted only 3.51 % (Blandenier & 
Fürst 1998). In American studies the family Oxyopidae was among the most abundant aeronautic 
spider families (Salmon & Homer 1977, Dean& Sterling 1985, Greenstone et al. 1987).

Regarding body size of aeronautic spiders, the majority of spiders were young and small in 
size. The adults were first of all tiny linyphiids, as in many other studies, e.g. conducted by 
Greenstone at al. (1987). The ability to balloon has been known for many adults in the 
Linyphiidae family (Salmon & Homer 1977). However, in our studies, quite large in size adult 
ballooning spiders were stated: Anyphaena accentuata and Philodromus praedatus. The same 
species were caught by Blandenier and Fürst (1998).

In the current study spiders moving in the air were observed from April to October. 
They were mainly single adult specimens. An increase in number of immature linyphiids 
was observed twice: in June and in the beginning of August. In autumn the number of 
linyphiids, both juveniles and adults, only slightly increased. In the second half of the 
August the most numerous were theridiids. Blandenier & Fürst (1998) in Switzerland 
noted one peak in June-July and the second in September and October. The peaks were 
caused by the large abundance of Linyphiidae, and, depending on the study season, young 
or adults spiders were noted. In England, Sunderland (1987) noted peaks in the number of 
ballooning spiders in July and in October. In our results there was no peak in the autumn 
months. It might have shifted to August. Kajak (1959) observed on two meadows that the 
majority of dispersing spiders belonged to the families Thomisidae and Lycosidae. He also 
noted that in the first year the largest intensity of dispersion was in the end of August and 
in the beginning of September but in the second year -  from the half of September to 
October. Therefore, the time of major intensity of aerial dispersal may by different, 
depending on the year. Probably it is connected with weather conditions; warm, dry 
weather favors aerial dispersal the most (Duffey 1998). In turn, in autumn and spring 
weather conditions are usually unsuitable for ballooning and therefore, allow only short 
distance dispersal close to the groud (Toft 1995).

As the present study was carried out only in one year, further detailed and long-term 
research of aerial dispersal is needed.
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S t r e s z c z e n ie

[Pająki Araneae migrujące drogą powietrzną nad wyspą leśną w krajobrazie rolniczym 
Wielkopolski]

Praca przedstawia dane dotyczące liczebności oraz składu taksonomicznego pająków 
przemieszczających się drogą powietrzną na wysokości 46 metrów nad ziemią w mozaikowym 
krajobrazie rolniczym. Próby pobierano od kwietnia do października 2009 roku za pomocą 
pułapki umieszczonej na wieży meteorologicznej nad śródpolną wyspą leśną w Turwi, 
położonej w Parku Krajobrazowym im. gen. D. Chłapowskiego w Wielkopolsce. Ogółem 
stwierdzono 60 osobników pająków, reprezentowanych przez sześć rodzin i siedem gatunków. 
Dominowały wśród nich pająki z rodziny Linyphiidae. 78% wszystkich stwierdzonych 
pająków stanowiły okazy młodociane. Jednakże obecne były w próbach także dorosłe osobniki 
o względnie dużych rozmiarach ciała: Anyphaena accentuata i Philodromus praedatus. W 
pracy dyskutowane są sezonowe aspekty dyspersji pająków.
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