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Abstract

Observation of spider seasonal activity are needed to determine the complete spider fauna of investigated habitats. Spider seasonal 
dynamics have not been studied previously in Latvia. Here we present the first results on seasonal activity of Lycosidae spiders in dune 
habitats at the coast of Baltic Sea in Latvia. The spiders were collected with modified pitfall traps from April 2 until November 12, 2006. 
In total, 843 adult spiders of five genera and 15 species and 531 juvenile spiders were collected. High activity periods occurred in spring, 
summer and autumn, indicated by spider numbers. Specific species were characteristic for each season: Alopecosa cuneata, Pardosa 
palustris, P. pullata, Trochosa ruricola and T. terricola – for spring; Alopecosa pulverulenta, Pardosa palustris and Xerolycosa miniata – for 
summer (the last two species were found only in summer) and Alopecosa fabrilis – for autumn and also spring. Males were more active 
than females. The activity of juveniles was positively correlated with mean air temperature during the observation period, while adults 
did not show this relationship. 
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Introduction

Coastal habitats are unique, dynamic systems due to 
significant disturbance of various origin and irregular 
frequency: wind erosion, sea water erosion and changes in 
soil salinity (Rove 2010). Additionally, dry soil conditions 
and increased insolation play important role. Invertebrate 
fauna of such habitats are characterised by irregular 
extinction and subsequent re-colonization (immigration) 
from neighbouring patches and habitats. Both habitat 
specialist and generalist species are found in dune habitats. 
Dune ecosystems are extremely fragile and can be easy 
destroyed by human activities: recreation or planting of 
trees for land management. 

Spiders are an important part of dune fauna. Previously, 
spider fauna in dunes have been studied only in a few 
countries. Grey dunes (in comparison to other dune types) 
are inhabited by the largest number of dune-specific spider 
species (Bonte et al. 2000). Dune spiders have not been 
studied in Latvia until recently (Cera, Spuņģis 2010), and 
the spider fauna of Latvian dunes is virtually unknown. 
The dune-inhabiting species Arctosa cinerea is included 
in the Red Data Book of Latvia, category II – Vulnerable 
species (Šternbergs 1998) and in the list of Particularly 
Protected Species of Latvia (Anonymous 2000). Many more 

species might be found in the dunes might be in need of 
conservation.

Wolf spiders (Lycosidae) are found in a variety of 
habitats and are active hunters. They have a two-year life 
cycle and usually hibernate as juveniles (Almquist 2005). 
Various aspects of Lycosidae biology have been studied: 
aerial dispersal (Richter 1971), fluctuation in population 
density of Trochosa terricola (Workman 1977), ballooning 
(Greenstone 1982), adaptations for prey capture (Rovner 
1980), ecology in grasslands (Jocqué, Alderweireldt 2005), 
movement along pond edges (Ahrens, Kraus 2006) and 
community structure in woodland fragments of various 
sizes and shapes (Major et al. 2006). Maelfait et al. (1969) 
described fauna of Lycosidae along the coastline of Belgium. 

There are only a few studies on seasonal activity of 
Lycosidae spiders in dune habitats. Almquist (1969) 
described activity of Pardosa nigriceps. The same author 
(Almquist 1973) conducted research on spider species 
(including Pardosa nigriceps) living in sand dunes, but more 
attention was paid on habitat preference change during the 
17-months investigation. He used sieving of plant material 
for spider collecting. Bonte et al. (2000) described seasonal 
and diurnal migrations of spiders, including Lycosidae, in 
dune habitats. They used pitfall traps and sieving of litter 
samples as capture methods. Bonte and Maelfait (2001) 
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studied life cycle of Pardosa monticola collected with pitfall 
traps in the Flemish coastal dunes. Merrett (1967, 1968) 
studied the phenology of heathland spiders in Dorset, 
England by use of pitfall traps. Hollander (1971) analysed 
life cycle characters, such as cephalothorax growth of 
juveniles, seasonal adult spider occurrence and factors that 
may influence spider egg laying and abundance of species 
from Pardosa pullata subgroup: P. pullata, P. fulvipes and 
P. prativaga in their prefered habitat. Vlijm and Kessler-
Geschiere (1967) studied phenology of Pardosa species (P. 
monticola, P. nigriceps and P. pullata) in sand-dunes using 
pitfall traps and hand-sampling. Braun and Rabeler (1969) 
described the phenology of 17 species, and Schaefer (1976) 
determined the annual life cycles of spiders in different 
coastal habitats and described overwintering spiders.

The previous studies of Lycosidae cover the North-
Western part of Europe – Sweden, Finland, England, 
Netherlands, Germany and Belgium. Seasonal studies of 
spiders have not been conducted in the Baltic countries 
and Eastern Europe where climatic conditions differ. Thus 
the aim of this study was to identify the occurrence of 
Lycosidae species in various dune habitats of Latvia during 
the non-frost season. This type of information is needed to 
determine factors affecting changes in activity, dominance 
and distribution of Lycosidae spiders in habitats over a 
season in dune habitats.

Materials and methods

Study site
Samples of ground-dwelling spiders were collected in 
the Ziemupe Nature Reserve (Natura 2000 site) near 
Akmensrags in the dunes along the Latvian coast of 
the Baltic Sea. The area is characterised by typical dune 
vegetation, including habitats of EU importance according 
to EU Habitats directive 92/43/EEK (Anonymous 1992; 
Rove 2010): 2120 – shifting dunes along the shoreline with 
Ammophila arenaria (white dunes) and 2130 – fixed coastal 
dunes with herbaceous vegetation (grey dunes).  

Spider sampling and processing 
Modified pitfall traps made from plastic cups (opening 
diameter 7.5 cm, height 9.0 cm, and volume 250 mL) were 
used. Traps were filled with 100 mL of 10% formaldehyde 
solution with additions of ethylene-glycol (10 mL) and 
a few drops of detergent. Fourty traps were located on a 
78-m transect extending from the white dune inlands, 
perpendicular to the coastline. The traps were renewed 
every two weeks in the period from April 2 until November 
12, 2006. This period was chosen based on the season when 
air temperature was above 0 °C. Distance between traps was 
2 m. The first 17 traps on the transect were located in the 
white dune and transition zone from white dune to grey 
dune (located 32 m from the beginning of transect). The 
next 13 traps (34 to 58 m) were in typical grey dune, and 

the last 10 traps (60 to 78 m from the beginning of transect) 
represented the transition zone from grey dune to coastal 
meadow. Spiders from traps were sorted in vials with 70% 
ethanol. The adult spiders were identified to species by use 
of the identification key by Almquist (2005). Taxonomy 
follows Platnick (2010). Adults and juveniles was counted 
separately. All collected spiders are deposited in the 
collection of the Institute of Biology, University of Latvia. 

Data analysis
The dominance of taxa was characterised in accordance 
with Engelmann (1978) classification. 

Mean daily soil surface temperature for a two-week 
period was calculated by the data obtained from the 
Pāvilosta station of the Latvian Environment, Geology and 
Meteorology Centre (located at the Baltic Sea coast 12 km 
from the study site). Soil surface temperature was used 
for calculation of the Pearson rank correlation coefficient 
(Zar 1998) between temperature and spider activity. 
The difference in distribution of captured individuals 
per sampling period with the distribution for the entire 
sampling periods was tested by a χ2 test (Zar 1998).

Results

In total 1374 spiders were collected (Table 1). The highest 
number of adult specimens was observed between April 30 
and May 14, while for juveniles the highest numbers were 
observed between June 25 and July 23. No adult Lycosidae 
spiders were observed during the first two weeks of the study 
(April 2 to 15). During the last trapping period (October 
29 – November 12) total number of adult spiders reached 
only 33 individuals and only one Lycosidae (juvenile) was 
captured.

In the wolfspider community, Alopecosa cuneata was 
eudominant (49.1% of the total number of adult spiders 
during the observation period), Xerolycosa miniata was 
dominant (18.51%), Trochosa terricola (9.96%), Pardosa 
palustris (7.24%) and Alopecosa fabrilis (5.46%) were 
subdominants, and the remaining species were recedent to 
subrecedent. The eudominant, dominant and subdominant 
species were encountered during most of 16 two-week 
observation periods (Table 1). Arctosa perita and Trochosa 
ruricola were exceptions, as they were only present in 10 
and 6 periods respectively, but these species were recedent. 
The remaining species were observed in less than five two-
week periods.

We identified specific activity periods for the most 
common species (Table 1). Alopecosa cuneata and Trochosa 
terricola had a spring-summer activity period as adults. 
Pardosa palustris had a late spring to early summer activity 
period, while Xerolycosa miniata and Alopecosa pulverulenta 
showed typical summer activity. Alopecosa fabrilis showed 
two peaks of activity, with the largest in autumn. Arctosa 
perita was observed during the most of the study period. 
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For all dominant species, mostly males were collected (63 to 
78%). Activity peaks for males and females differed, except 
for Alopecosa cuneata, for which both sexes were highly 
active between April 30 and May 14 (Fig. 2). The activity 
periods for the remaining species could not be evaluated 
because of small numbers of collected individuals.

Abundance of adults and juveniles, in relation to the 
mean soil surface temperature is shown in the Fig. 1. Adult 
spiders did not significantly depended on the temperature 
of soil surface (r = 0.267; n.s.; n = 16); in contrast the 
relationship with juvenile spiders was significant (r = 0.546; 
p < 0.05; n = 16).

Dominance of the most abundant species changed 
significantly among the two-week observation periods 
(Fig. 1). Two peak periods were observed for Alopecosa 
cuneata: between April 30 and May 14, and June 11 – July 
9. A maximum between June 11 and June 25 was observed 
for Xerolycosa miniata, Pardosa palustris and Alopecosa 
fabrilis. The activity of Alopecosa fabrilis was much higher 
in autumn (eight individuals from August 20 to September 
3 and 20 individuals from September 17 to October 1) 
than in the spring-summer period (four individuals). The 
highest activity of Trochosa terricola was observed from 
April 16 to May 30. The species was absent after July 23.

Discussion

Pitfall traps have been used in many studies of spider 
ecology (see review by Hänggi et al. 1995). In this review  
76.6 % of all data in 223 publications were collected by 
the pitfall trap method. However, this method does have 
potential biases, such as trap spacing (Ward et al. 2001), trap 
diameter (Brennan et al. 2005) and others (e.g. layout and 
construction materials of traps, solution used in traps). Use 
of this method in an activity study assumes that trapability 
of a species is closely related with activity of the species. 

All of the species we found at the Baltic Sea coast have 
also been found on various dune habitats in the other 
countries (Duffey 1968; Schultz, Finch 1996; Bell et al. 
1998). Some of the species have been characterised as dune 
habitat indicator species (Bonte et al. 2002). A total of 17 
Lycosidae species were collected in 16 Flemish dune habitat 
types in that study. Of those eight species were found in our 
study. In the study by Bonte et al. (2002) Alopecosa cuneata 
was characteristic of high dwarf shrubs, A. fabrilis for moss 
dominated dunes and Marram dunes near the inner dune 
front, Trochosa terricola for eutrophic vegetation, T. ruricola 
for short mesotrophic grasslands, Pardosa palustris and P. 
pullata for eutrophic wet dune valleys, Arctosa perita for 
meso-oligotrophic vegetation and Xerolycosa miniata for 
inundating mesotrophic grasslands.

Hänggi et al. (1995) provided a review of habitats of 
Central European spiders based on 223 publications. One 
of these species was found in our study – Alopecosa fabrilis, 
which is included in the list of species with insufficient 
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number of studies (less than 25). Thus, our study contributes 
to the knowledge on habitat use of Alopecosa fabrilis in 
Europe.

In total, there are 49 Lycosidae species known to the 
fauna of Latvia (Relys, Spuņģis 2003; Cera, Spuņģis 2008). 
In this study we found 14 species inhabiting coastal dunes. 
Five of them were abundant. The distribution of spider 
species in dune habitats of Latvia can be described as 
follows – Pardosa palustris and Xerolycosa miniata were 
observed at higher numbers in grey dunes, Alopecoa fabrilis 
occurred in all dune habitat types, and larger numbers of 
Alopecosa cuneata and Trochosa terricola occurred only in 
a transition zone from grey dune to dune meadows at the 
end of the transect, close to a  pine forest.

Usually, spider seasonal activity has been studied for 
species groups (Merrett 1967; Vlijm, Kessler-Geschiere 
1967; 1968; Almquist 1969; Braun, Rabeler 1969; Hollander 
1971; Schaefer 1976 – coastal habitats; Bonte et al. 2000;) 
or only for one single species (Bonte, Maelfait 2001). 
Almquist (1969) described seasonal growth of 20 dune-
living spiders species captured by hand from 1960 until 
1962, from Lycosidae he described only Pardosa nigriceps. 
Meanwhile, Bonte et al. (2000) used data of a whole year of 
sampling by pitfall traps and frame method and observed 
only a few Lycosidae (Arctosa perita, Trochosa terricola 
and Xerolycosa miniata). Pardosa nigriceps juveniles leave 
cocoons in June, but some of them do not reach adult stage 
during the first summer and they hibernate and become 
adults during the next season in May or in June (Almquist 

1969). Our study covered only spring, summer and autumn 
of one year. However, some species are also active in 
winter in Europe, including species of the Lycosidae family 
(Gunnarsson 1985; Aitchinson 1984). Compared to western 
Europe, winters in Latvia are normally snowy and have 
temperatures much below zero. Therefore, no activity of 
spiders can be expected in the cold period in Latvia. Thus, 
although our study covered only one season, it did show the 
seasonal activity of spiders. A repeated study might provide 
additional information about spider activity in coastal 
dunes, depending on annual climatic factor differences.

Almquist (2005) observed Pardosa palustris males to 
be active from beginning of May to mid June and females 
from mid May to mid October. Our results showed that 
male activity occurred somewhat later, from mid May to 
beginning of July, and females were active from end of May, 
but disappeared at the end of July, earlier in comparison 
to Almquist’s study. These results could be explained by 
different spider collecting methods. Almquist (1969) used 
quadratic frame, which enables to catch also less active 
spiders (Vlijm, Kessler-Geshiere 1967), while pitfall traps 
used in our study failed to capture sedentary spiders that 
hide in the litter. The same explanation can be referred to 
other species.

Alopecosa fabrilis females were present in samples 
from mid April until August, and males from the end of 
August until end of October. In contrast, Almquist (2005) 
observed that males were active from beginning of October 
until June next year and females from end of the May until 

Fig. 1. Seasonal dynamics of adult and juvenile Lycosidae spiders in relation to the soil surface temperature in Baltic Sea coastal dune 
habitats at Akmensrags in Ziemupe Nature Reserve in 2006. 
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the beginning of September. Merret (1968) found that 
Alopecosa fabrilis was active from mid August until late 
October and the highest activity was observed in an early 
September. These differences in activity can be explained by 
differences in geographic region.

We found that Alopecosa cuneata were active from 
the end of April until mid August. Similarly, Xerolycosa 
miniata were active from beginning of May until beginning 
of September and Trochosa terricola – from April until 
November. Merrett (1968) found only one male of 

Fig. 2. Activity pattern of male and female spiders of the most abundant species, expressed as number of spiders captured in two week 
periods by pitfall traps in the coastal dune habitats of Baltic Sea at Akmensrags in Ziemupe Nature Reserve in 2006.



Alopecosa cuneata during his study and he observed 
Trochosa terricola from the end of March until the end of 
October/beginning of November with a peak at the end 
of April. The higher activity of males can be explained by 
active search of females before copulation and decrease of 
later activity (Foelix 1996), as well as by availability of prey: 
a low prey density is associated with higher spider activity 
(Bonte et al. 2000). Due to increased seeking behaviour 
activity of males, they are more trapable by pitfall traps 
(Cady 1984). Female activity increases only after the young 
spiders hatch. This pattern might differ, if it was possible to 
separate juvenile males and females.

The climate in the northern and central Europe changes 
from maritime to continental in the direction west to east. 
Bonte et al. (2003) discussed regional differences of four 
large dune regions along the North Sea of Northern France, 
Belgium and the Netherlands as well as inland dunes from 
the German lowlands. He concluded that the main factor 
determining spider assemblages in their studied sites was 
sand dynamics. Our results share only four species with 
those recorded by Bonte et al. (2003), indicating that 
geographical differences occur, when assemblages are 
compared at a larger geographical scale. Almquist (1969) 
also discussed differences of spider development and life 
cycle in different climatic zones. Unfavourable conditions 
(i.e. high temperatures, low soil and air humidity) were 
mentioned as the main causes of absence of small stenotopic 
spider species in grey dunes in summer (Bonte et al. 2000).
These conditions possibly may be caused by the absence 
of the main prey species springtails (Collembola). Larger 
species, including Lycosidae, were present in the Flemish 
dunes also in summer (Bonte et al. 2000).

The relationship between juvenile activity and soil 
temperature may be explained by development of 
spiderlings to adults during the season, and may be due to 
the characteristics of lycosid females to carry juveniles on 
their body during the first week after hatching (Almquist 
2005). Spiderlings were taken into account in our study. 
Almquist (1970) studied lethal temperatures for some 
dune-living spiders, but he did not discuss influence of 
temperature on development of spiders. It is known that 
both soil and air temperature influence spider development 
and movement, soil temperature influences overwintering 
of offspring (Foelix 1996), and air temperature affects 
activity of hunting, reproduction, migration etc.  Wind 
velocity (Richter 1970) and air humidity (Bonte et al. 2007) 
also affect aerial dispersal of some Lycosidae species.

The present paper describes seasonal activity of lycosid 
spiders during one season, and the effect of soil temperature 
influence on activity of juvenile spiders. The results are 
compared with data from other European studies. This is 
first study on seasonal activity of spiders in dune habitats 
of Latvia. In further studies more emphasis should be 
placed on seasonal activity of other spider families and 
species and on interrelations with environmental factors, as 

discussed above. To explain impact of climate change on 
spider communities in dune habitats long-term studies are 
needed. Also knowledge of prey dynamics are needed to 
explain spider behaviour and activity. 
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