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1. Introduction 
 
1.1. Why biodiversity? 
 
Nowadays, biodiversity or species richness is one of the key measures that can give us evidence about the 
value of landscape elements. Decrease of biodiversity (species extinction) is an irreversible change, 
consequences of which are very difficult to predict. Extinction of a species or its local absence can have a 
direct negative impact on the human society (e. g. extinction of pest's key predator or extinction of crop's 
pollinator may have severe impact on economy). Even extinction of species that are not useful in this way 
could deprive us of its potential use in the future (e. g. in agriculture, medicine or research). Moreover, 
ecology of interspecific interactions is still not very deeply understood field of biology , so it is very difficult  
to predict the impact of extinction of „useless“ species on other, possibly more important ones. Therefore our 
effort to protect the whole biodiversity is the best solution we have today. 
 
1.2. Biodiversity and quarries 
 
Biodiversity is traditionally divided into alpha-diversity, beta-diversity and gamma-diversity (Whittaker 
1972). While alpha-diversity means diversity on some locality (whether expressed as number of species or 
for example with using biodiversity index evaluating both, number of species and evenness of their 
abundances), beta-diversity means changeability of communities on a wider geographical scale. Gamma-
diversity can be expressed as a multiple of alpha-diversity and beta-diversity. Therefore, even locality which 
is, compared to its surroundings, relatively poor in biodiversity can be important for total biodiversity 
(gamma-diversity) when species on this locality are significantly different from species that are able to 
inhabit habitats that are common in the surrounding area. It means that locality increases beta-diversity by 
increasing landscape heterogeneity. 
 The value of localities such as active or recently abandoned quarries, lies in increasing of beta-
diversity (and thus gamma-diversity too) by bringing new structures into the landscape. Presence of active or 
recently abandoned quarries enriches landscape by sparse vegetation of early successional stages. Localities 
like these are very rare in agricultural landscape of central Europe nowadays. In spite of this, there are many 
animal species that are adapted to open habitats with sparse vegetation. Due to scarcity of similar habitats, 
many animal species become endangered and habitats such as quarries, where  the crumbling substrate 
disables the vegetation to get continuous for a relatively long period of time (pic. 2), become the only 
suitable habitats for these animals. 
To gain full understanding of why there are species that do not find suitable habitats anywhere else but in 
industrial or semi-industrial habitats, we have to consider the historical development of our landscape. The 
forests have probably not been fully established here since the last ice-age. Large grazers, such as aurochs or 
european bison, that lived here at that time, have probably been able to keep vegetation in  early successional 
stages for a long time (Vera 2000). When the first neolithic farmers appeared in Central Europe 8000 years 
ago, the land was a mosaic of thin forests and grazed steppes. They continued the process of disturbing 
succession with their agricultural activities (Konvička et al. 2005). The process of landscape management 
has rapidly changed withing the past 200 years and many of our native species have become scarce in the 
common landscape. 
 
1.3. The Špička Quarry 
 
The Špička quarry is located in the Czech Republic, in Prague, Radotín valley on the margin of protected 
area Český kras (Czech Karst). The quarry is close to important steppe localities Cikánka I and Cikánka II. 
The mining started here in the1940s. Nowadays, the area of the quarry covers about 11 ha. It is used as a 
source of limestone. 



 A few years ago, part of the quarry was rehabilitated (locality 4 – pic. 1). The terrain there was 
evened out using soil brought from overburden and Poa annua with Trifolium pratense and some trees were 
sown. Substrate of different grain sizes is exposed, in localities where the extractions have not finished yet, 
but even here sites can be found, where plants have started to grow. The limestone mining activities in the 
quarry  are planned to continue for the following 7-10 years. Therefore we also mention our proposals for 
management of individual parts of the quarry after the extraction is finished in the following text. 
 
2. Ecology 
 
2.1. Biotopes and important plant species in the Špička quarry and its environment 
 
The quarry Špička itself is endowed with varied mosaic of microhabitats. There is no need to list all of them 
here; therefore we will only focus on describing important localities for insects, as they are what this report is 
focused on. Big part of the quarry is oriented to the south and therefore reached by the sun all day long. 
Thanks to this, drying bare soil and rugged surface can be found there. 
 There is very colorful mosaic of habitats on the level of the third floor (locality 1 and 2 – pic. 1). 
Even though the mining still takes place there, this locality is already very valuable from ecological point of 
view. Slopes that are partly covered by shrubs as well as fully exposed substrate with different sizes of 
grains, suitable for solitary bees, can be found here. Different species of these animals prefer different 
granularity of soil or sand (Tropek & Řehounek 2012). Furthermore, this mosaic of habitats is found next to 
a steppe, from where diverse plant species can spread. It would be mainly species that are too oppressed in 
continuous vegetation. Noteworthy are especially species like steppe grass Festuca valesiaca which belongs 
to potentially endangered species of category C4a of the Czech red list (Procházka 2001). Galeopsis 
angustifolia, adapted to scree biotopes, is found here too, belonging to category C3 – endangered species. 
Puccinellia distans also occurs here. It is a grass inhabiting rather salty marshes. Here it grows along with 
Salix purpurea. This wet type of habitat was also found on third floor and it could be suitable for 
development of various amphibians (more details in chapter 2.7.1.). 
 The second floor of the quarry was not accessible that is why we could not perform our survey there. 
Though, there was a road going around it, connecting the access roadway and the rest of the quarry. This part 
is richer in vegetation, in some places plants grow in high densities (locality 3 – pic. 1). In case of a place 
with plenty of sunshine, this type of locality is very important. It is a place where animals can search shelter 
from the direct sunshine, rain or wind and often stay overnight in places like these. Richer vegetation also 
means accumulation of plant matter that serves as nutrition for many invertebrates. These animals directly 
enrich biodiversity of the quarry on one side, and on the other side serve as food for predators. 
 The bottom floor is also an important part of the quarry. This is the place with the busiest traffic. 
There are large depressions filled with water for great part of the year (locality 7 – pic. 1). Stream flows in 
vicinity of the bottom floor (locality 4 – pic. 1). Certain part is left to be overgrown by ruderal plants 
(locality 5 – pic. 1). Many flowering plants such as Oenothera, Melilotus oficinalis, Echium vulgare, 
Ranunculus repens, Taraxacum, Lotus corniculatus or Geum urbanum occur in this area. These flowers serve 
as a source of nutrition for diverse pollinating insect which is one the main reasons why we consider this 
place to be of a great importance (more details in chapter 2.6.). 
 Surroundings of the Špička locality are very valuable in terms of fauna and flora; this value is even 
increased by presence of the quarry. Bushes grow in the northern part of the quarry, (locality 9 – pic. 1), 
mainly Rosa and Prunus spinosa but also endangered plants, such as Cirsium eriophorum (category C3) can 
be found here. Edges of these shrubs are inhabited by Robinia pseudacacia or Populus nigra. Bushes have 
grown here for over twenty years, which gives us an idea of the way ecological succession could proceed in 
the later abandoned areas of the quarry. Nevertheless, we think that these places are indispensable in the 
complex of microhabitats and the gamma diversity is increased owing to them. We assess that grazing would 
be very profitable for this locality (more details in chapter 2.10.). 
The steppe itself (locality 8 – pic. 1) is very well conserved even though there are spots where Calamagrostis 
epigejos has started to overgrow original species. Biotopes occurring at this locality are mostly narrow-
leaved and broad-leaved dry grasslands. During our surveys we found many endangered plant species, 
especially Campanula bononiensis (category C2, protected by law), Linum austriacum (introduced from 
southern Moravia), Stipa pennata (category C3, protected by law), Scabiosa ochroleuca, Seseli 
hippomaranthum (category C3) or Seseli osseum (category C4). 
 
 



 
2.2. Management of invasive plant species 
 
Some plants that are not original to the Czech Republic and are considered invasive were detected in the 
quarry and its surroundings. Many of them penetrate the steppe biocenosis and dislodge the original species 
of our plants and thus biodiversity is decreased (not only in terms of numbers of plant species but also 
specialists feeding on them). In this chapter, we are trying to delineate a possible way of protection against 
dispersal of these invasive plants and conservation of steppe biotopes in the neighborhood of Špička quarry 
and Cikánka area. 
 Non-original woody plants that have been found on the locality are Robinia pseudacacia, Acer 
negundo and Pinus nigra. From herbaceous plants it was mainly Solidago canadiensis, Reynoutria japonica 
and Calamagrostis epigejos that is original to the Czech Republic but it is expansive and dangerous for 
steppes. 
 The biggest danger is presented by Robinia pseudacacia. Many specimens have been found on 
localities 3, 5 and 9 (pic. 1) which are places that were left to free succession for a longer time. This species 
has allelopathic effect on flora. The tree releases substances that stop surrounding herbaceous plants from 
growing (Mlíkovský & Stýblo 2006). Spreading of Robinia is effective by seeds so it is important to fight 
every plant’s population even though it is not close to a protected area. The best way how to prevent this tree 
from overgrowing the locality is to saw it down repeatedly. Tree stumps must be treated with concentrated 
herbicides that break down into non-toxic products (biodegradable). For older trees the following method is 
suitable. Circumferential cut through the bark of the tree up to the phloem will cause the tree to dry out. It is 
possible to cut it down after desiccation. 
 Another endangering woody plant is Acer negundo. It is very successful in competition with our 
original trees. It grows in the street K Cementárně and we assume that this tree is a potential source of seeds. 
More than five young individuals of this species were found in the quarry, mainly on localities 3 and 5 but 
one little tree grows also in locality 2 (pic. 1). The methods mentioned before (cutting down and possible 
application of herbicide) are also applicable to suppress the growth of this species. 

Pinus nigra is endangering especially for steppe. In case of this tree, some interventions were already 
made, mainly sawing down. Sap in the needles of these trees has allelopathic effect on other plants. This 
species is not original in the Czech Republic but unlike the rest of invasive species discussed here, it does not 
come from far away. It is from southern Europe and it does not present a big problem for our flora 
(Mlíkovský & Stýblo 2006). 

Reynoutria japonica is a stout herbaceous plant with ability of rapid growth. It endangers many 
biotopes in the Czech Republic. It has been found mainly around the road (locality 3 – pic.1). It can 
propagate through small fragments of its body therefore it is necessary to be very careful when cutting it. The 
most effective method of fighting against this plant is a combination of digging out the underground 
rhizomes and application of herbicide during the end of growing season when Reynoutria drags all its 
assimilates from leaves to rhizomes (Mlíkovský & Stýblo 2006; Barták et al. 2010). 

Solidago canadiensis is also a potential danger for steppes. So far it grows in localities 3, 5 and 9 
(pic. 1). It is definitely important to control its presence in the steppe but it also may have a positive impact 
on biodiversity in the quarry. Since it is in flower in the end of summer, it serves as a honey plant – source of 
food for many pollinators. After the stems get dry and broken, they can be used by solitary bees (mainly 
species of the genus Ceratina) for nesting. In case of mowing of this plant, we propose to expose its stems on 
sunny and leeward place. Except of mowing, the best way how to suppress growth of this invasive plant is 
grazing by animals (see chapter 2.10.). 

Grazing itself is very useful for holding back population of Calamagrostis epigejos that endangers 
dry grassland of neighboring steppes. This grass is spreading due to eutrophication of soils and also due to 
absence of big herbivores (Tropek & Řehounek 2012). Except of Calamagrostis, grazing would also help 
against dispersion of non-original Symphoricarpos albus. 

To bring a proper effect, all proposed interventions have to be repeated for several years. Controlling 
of populations of invasive plants will be necessary also after the extraction of limestone will be over. 

 
2.3. Geomorphology 
 
2.3.1. The importance of bare slopes undergoing erosion 
 
The most typical elements of quarries that enrich the landscape are steep rocky slopes. These slopes are 



easily influenced by erosion and therefore their vegetation is sparse and does not proceed through succession 
rapidly. Even completely bare soil occurs in some spots. Sparse vegetation is required by many insect 
species, for example butterflies Hipparchia semele, Pyrgus armoricanus, Plebejus idas or Chazara briseis 
(Tropek & Řehounek 2012). The exposed substrate is necessary for plenty of species of Aculeate 
Hymenoptera nesting in the soil or sand, e.g. for solitary bees of the genus Andrena (Macek et al. 2010). Not 
only Aculeate Hymenoptera are linked to exposed substrates, these places are also ideal for many snails, 
spiders or beetles. 
 We propose not to intervene at all in these localities, mainly it is important to avoid steps like sowing 
herbaceous plants, firming of the ground, deposition of soil or evening out the terrain. Oppositely, to 
conserve positive effect of these slopes to biodiversity, it would be appropriate to hold down ecological 
succession. Thus we propose removal of sod on 2/3 of the slopes after mining period is over. Before 
completion of mining, invasive plants should be eliminated (see chapter 2.2.). 
 
2.3.2. Scree slopes 
 

Some organisms are directly linked to scree biotopes. Bare soil with several stones is not sufficient 
for them, they require scree slopes with many adjacent stones with net of slits and holes between them. Many 
species of spiders, snails and insect are bound to this kind of biotope.  Slits can also serve as shelter for small 
mammals, reptiles and amphibians. There are specific microclimatic and edaphic conditions in the crevices 
between the stones, that are suitable for plenty of protected plant species. 

Our suggestion for formation of a scree slope is to rip off western parts of first and second floor of 
the quarry. Steep hillside with at least 30° slope covered by stones should be formed there. According to 
described importance of vertical walls (previous chapter), main part of the quarry should stay without this 
modification because these walls are important for many plants (e.g. Aurinia saxatilis) and animals. 
 
2.3.3. Soil 
 
Rocky soil poor in nutrients is favorable for xerophilous and calcicolous biocenosis. This type of ecological 
community is what we consider original and desired on the locality and the soil there is already very suitable 
for it. Compared to the steppe environment, the soil of quarry itself is mixed with stones and gravel which 
may influence composition of plant species and be beneficial for their biodiversity. To support accumulation 
of number of species in the quarry it is very important not to bring any soil there from other biotopes. 
Notably chernozem or other fertile soils would be devastating for local ecological communities. Only species 
adapted to eutrophic environments would grow there, while rare steppe plants linked with infertile soils 
would not have any chance to survive. 
 
2.4. Herbivorous insect 
 
2.4.1. Herbivorous insect and its natural enemies 
 
We have investigated how active limestone mining affects herbivorous insect in the quarry and its 
surroundings (mainly on the adjacent steppe). Many species of insect are adapted to direct phytophagy (see 
chapter 2.4.2.), other species feed inside of galls (see chapter 2.5.), imagoes of some species are also 
dependent on nutrition coming from flowering plants (see chapter 2.6.). 
 In fact, each host plant with its animal inhabitants forms a whole ecosystem. The plant can be 
considered a primal producer, herbivorous insect is a primal consumer which binds secondary consumers to 
itself. By secondary consumers we mean mainly predators and parasites of insect feeding on plants. 
Predators kill their prey and consume it immediately. We rank birds, insectivorous vertebrates but also 
species of other insect among them. On the other side, parasites can consume its host for a long time, they 
have continuous source of food from it. One more category called parasitoid is recognized among insect 
parasitizing other insects. Unlike ordinary parasite as is a tick or a flea, parasitoids always kill their host 
during their development. Great number of parasitoids can be found in the order Hymenoptera (e.g. 
Ichnemonoidea, Chalcidoidea, Proctotrupoidea, Platygasteroidea) and in some families of Diptera (e.g. 
Tachinidae). The irreplaceable role of parasitoids is to regulate populations of herbivorous insect and other 
arthropods. There are many species of parasitoids that specialize on different developmental stages of 
animals (eggs, larvae, pupae and even imagoes can be attacked). Larvae or imagoes of parasitoid may serve 
as food for other predators and parasitoids. Their biodiversity has not been fully revealed yet but it is 



definitely a numerous group. For example, just one family Ichneumonidae contains about 23 000 species (Yu 
et al. 2005). 
 
2.4.2. Phytophagous insect and the effect of mining on its abundance 
 
Phytophagous insect feeds directly on plants or at least part of its development is linked to them. Many 
groups of insect are significant phytophages. Representatives of beetle families Chrysomelidae, 
Cerambycidae and Curculionidae develop on herbaceous and woody plants. Plants are also consumed by 
members of other insect orders as Heteroptera, Homoptera, Hymenoptera and also larvae of Lepidoptera are 
very important. The list of encountered animals is in the Table 1. 
 Active extraction of limestone has positive influence on a number of species of herbivorous insect. 
Dustiness accompanying the mining weakens plants (Iqbal & Shafig 2001; Prajapati & Tripathi 2008) and 
evidently they are more vulnerable because of the pollution. Weakened plant does not have many ways how 
to resist a phytophagous insect and so it is attacked by more individuals and also by more species of insect 
herbivores. Thanks to this phenomenon, populations of plant feeding insect grow. This is one of the cases 
when the neighborhood of steppe and quarry is very positive. Steppe plant species can spread to earlier 
succession stages in inactive parts of the quarry and they are influenced by impacts of the extraction (the 
impact here is greater than on the steppe). Therefore many (often endangered and rare) species of 
phytophagous insect can prosper better in the quarry than in the steppe. Mining may therefore influence 
populations of (otherwise rare) phytophagous insect in terms of increasing their population density. 
Similarly, mining is connected with higher numbers of gallforming insect (see next chapter). 
 
2.5. Gallforming insect 
 
Galls are tumors and malformations on diverse plant organs including roots. Their initiator is not the plant 
itself, neither the weather conditions. They are caused by various groups of Arthropoda, Helminthes, Fungi, 
bacteria and viruses. Galls are formed from sources of the plant; they are plant tissue which means formation 
of a gall is act of parasitism on a plant host. In your survey we have focused mainly on galls caused by insect 
and we found many species there. Concretely, the main groups found in the quarry were Cecidomyidae 
(Diptera), Cynipidae (Hymenoptera), Thenthredinidae (Hymenoptera), Aphidoidea and Lepidoptera, for 
detailed list see Table 1. Gall forming insect is extremely host-specific, most of it is specialized on one genus 
or species of a host plant. We will take into account not only the quarry itself but also the surrounding. 
Adjacent steppe and shrubs will serve as place from where gall inducers may spread into the quarry where 
not all of the species of host plants occur so far. Gall inducers can spread easily since adult Cecidomyiidae 
are able to fly to distance of 1 km (Harris et al. 2003) and Cynipidae can fly even further (Hails & Crawley 
1992; Graziosi & Santi 2008). 
 Gall inducers are directly linked with many other species of animals. Insect individuals inside of a 
gall are favorite food for birds and other vertebrates. Larvae of Syrphidae (Diptera) are also predatory and 
they attack particularly less complex i.e. open galls as are the ones formed by Aphids. Closed galls (from 
Cecidomyiidae, Cynipidae and Tenthredinidae) are difficult to reach for insect predators and their role is 
overtaken by many species of parasitoids with long ovipositors. 
 
2.5.1. Gall forming insect in danger 
 
At the beginning of 20th century many species of gall inducers were common. Nowadays, we witness rapid 
decline in population densities and some species had to be included into the Czech Red list (Farkač et al. 
2005, Skuhravá, M., pers comm.). Examining the locality will help us to point out some changes in nature 
and mainly the value of the locality. 
 Several endangered species of gall forming insect were found in the quarry (see chapter 3.3.). Great 
numbers of individuals of gall inducers were also found there (or rather of their galls, namely Diplolepis 
rosae, Diplolepis spinossissimae on Rosa and Eriophyes triradiatus on Salix). Pollution and dustiness may 
be factors decreasing number of parasitoids (Butler et al. 2009) and if this regulatory element would be 
missing, the number of gall inducers (or any other herbivorous insect) may increase. We assume that the 
combination of absence of natural enemies of gall formers and higher vulnerability of their hosts plays the 
main role in expansion of populations of gall inducing Arthropoda. This trend is very beneficial and 
variegating in local conditions of the Špička quarry but it could be problematic on a larger scale. 
 



2.6. Pollinating insect 

Imagoes of plenty of insect species specialize on gaining nutrition from flowers. Angiosperm plants offer 
food to insect in form of nectar or surplus pollen by means of which they attract insect to their blossoms. An 
insect individual visiting a flower will become dusted with pollen from plant’s stamens which enables or at 
least facilitates transport of pollen grains to stigma of other conspecific plant blossom. Fertilization is 
completed by this process. 80 % of world’s Angiosperm plant biodiversity is dependent on this mutualistic 
relationship (beneficial for both partners). On the other side, many animals rely on food provided by plant’s 
blossoms; in the Central Europe it is particularly insect from four of the most numerous orders – Diptera, 
Hymenoptera, Lepidoptera and Coleoptera. The nutrition offered by flowering plants is used by some 
Mecoptera as well. Different insect species are usually adapted to different plant species that implies that 
presence of rich plant biocenosis is very important for maintaining biodiversity of insect and vice versa. 

 

2.6.1. Food sources offered to pollinators in the Špička quarry 
Part of the quarry that has undergone technical land rehabilitation recently (locality 4 – pic. 1) does not 
provide much source of nutrition for nectar and pollen feeding insect for most of the year. There are 
practically only two plant species on the whole area – Poa annua and Trifolium pratense. While anemophilic 
Poa annua does not offer any food supply, the Trifolium flowers produce relatively high amount of nectar. T. 
pratense comes into bloom at the earliest in May (Aichele & Golte-Bechtle 2007) but in the studied area it 
was delayed due to mowing which took part in the beginning of May. As a result the Trifolium plants did not 
come to bloom until the end of June. Before this time the whole rehabilited part of the quarry did not have 
any significance for pollinating insect. 
 On 9th of July we have observed some pollinators on the rehabilitated area though it was not 
sufficient source of food for nectar feeding insect mainly because only one species of flowering plant was 
present. Quite many individuals of pollinators were observed in this area but the species composition was 
poor. Dominating species was Apis mellifera, there were also big numbers of Bombus lapiddarius, more 
rarely Bombus pascuorum and several individuals of Bombus terrestris. T. pratense is also a food source for 
many species of Lepidoptera. Bees, bumblebees and butterflies have a long proboscis thus they are able to 
draw nectar even from blossoms that are inaccessible for other species of insect. T. pratense belongs among 
these plants and monoculture of this species does not have value greater than a bare rock for many insect 
species even if it can appear vivid on the first sight. Most of the species of solitary bees or Diptera (mainly 
from family Syrphidae) therefore depend on sources from other plants. Furthermore, larval development of 
most of the insect is not possible on this type of uniform meadows. 
Much more diverse in plant species is ruderal edge of the rehabilited part of the quarry which has been let for 
succession (locality 5 – pic.1). Great species richness is also offered by abandoned slopes that spontaneously 
overgrow by diverse communities of flowering plants (see chapter 2.1.). Both of these biotopes provide 
much greater variety of food sources for nectar and pollen feeding insect. Thanks to them survival of many 
insect species is enabled. Greater biodiversity of plant ecological communities on spontaneously 
overgrowing parts of the quarry provides the insect with flowering plants throughout the whole season. 

 
2.6.2. Planar mow as a threat to pollinators 

 
Planar mow of the plants has a fatal impact on invertebrates. In relation to body-size, it might be 

impossible to migrate to a distant preserved host plant for a phytophagous insect. The pollinators are affected 
in the same way, because they suddenly lose all food sources in the mowed area. Between the days 9th and 
10th of July, a one-time mow was used along the side of the road K Cementárně, which connects the quarry 
with the center of Radotín. In this case, we suggest to time the mow in the area belonging to the cementary 
with considerations on the dates of mowing other meadows in the surroundings. This will prevent the threat, 
that the flowering plants will not be present at any locality in one time. We propose that the timing is even 
more precise in the quarry area: we suggest to use mosaic mowing (cutting only a small parts of the locality 
in different times), so the herbivores and pollinators will have food sources at all times. After finishing the 
quarrying, we suggest to start with extensive grazing. 
 
 
 
 



 
2.7. Water 
 
2.7.1. Pools 
  
On the bottom and third floor of the quarry, there are several periodical shallow pools (locality 1, pic. 1). 
They have great importance to biodiversity because various insect species including Ephemeroptera (great 
abundance of Ephemera danica was encounered), Odonata (here for example Libellula depressa) and 
Diptera undergo their larval development in these pools. Also some insect imagoes are dependent on water, 
mainly some groups of Heteroptera and Coleoptera. Different insect species prefer different depths of pools 
and with different level of vegetation inside. Puddles located in the quarry are not ovegrown by any 
vegetation thus they are suitable for many insect species (for example the Hydrophylid genus Laccobius 
which was found there) but at the same time many species are limited by lack of plants and they cannot live 
there at all. According to tracks, the pools are also used as waterholes by roe deer. 
 In the end of April, eggs of Bufo viridis were laid into the pools. This species of toad is considered 
critically endangered. In the beginning of May, the number of tadpoles living in pools was approximated to 
ten-thousands. Later in May the pools dried out but the toads had finished their metamorphosis, they left the 
pools as adult frogs. However, not all aquatic organisms are able to manage desiccation of the puddles that is 
why we propose to hollow out few more pools of  greater depth that would enable their existence for a longer 
period of the season or even the whole year through. There is no need to make them very deep, 30 cm 
average is enough, the deepest one might have up to 1 m. Water heats up much faster in shallow ponds which 
has an effect  on ectotherm animals for instance. Their larvae develop faster in warmer environment. At the 
same time, sun reaching the bottom of a pond enables growth of water plants. We propose to dig out about 
five of these pools on the bottom floor of the quarry, surface area of each of them should be about 500 m2. It 
is better to form shores of the pools in an irregular way so that the coast line gets longer and it may be used 
by diverse aquatic animals for heating. Other two pools could be formed on any from the other floors of the 
quarry. We do not recommend to introduce any fish into the ponds since the predation pressure would not 
allow survival of any species of other aquatic animals what would in the end influence biodiversity in a 
negative way. Shallow and periodical pools are also of a great importance due to the fact that many predators 
cannot survive there. Therefore these puddles serve as suitable environment for some Crustaceans for 
example. 
 
2.7.2. Stream 
 
Banks of the stream flowing nearby the quarry are overgrown by dense vegetation shading most of water 
surface. It would be good to cut through trees and shrubs in the northern bank of the stream. Woody plants on 
the southern part should be cleared completely except of few solitary trees. Insolation of the stream would be 
helpful for example for many species of Odonata (great number of Calopteryx virgo was observed there). 
This intervetion would aslo help to insect bound to sunlit wood (for more details see chapter 2.9.) and the 
trees could serve as a shelter from wind for insect. Partial cutting of tree layer would help to lower layers of 
vegetation. Furthermore, sunshine in general is searched by gallforming insect. Galls on Urtica and Salix 
were discovered on the edge of the stream. 

 
2.8. Birds 
 
In steppes nearby the quarry, many bird species live there including some uncommon steppe species, such as 
Sylvia nisoria (R. Lučan, pers. comm.). In this locality their presence is enabled due to Crataegus and 
Prunus spinosa on locality 9 (pic. 1). These shrubs provide shelters for nests and their fruits are source of 
food for birds. Therefore conservation of these two woody species should posses some importance. The 
crucial issue for preserving this biotope is suppression of invasive Robinia pseudacacia, that has started 
overgrowing bushes on the edge of third floor. Populations Crataegus and Prunus spinosa should not be 
disrupted during removing Robinia pseudacacia. On the other hand, the area taken by shrubs is large enough 
at the moment and possible overgrowing into the steppe localities should be solved by cutting them out. 
 For increasing bird diversity, we suggest to plant some solitary fruit trees there (for example Prunus 
avium).They can serve as another source of food. Plenty of cavities and holes can be found in older fruit trees 
where many bird species can nest. A lot of insect species can also live in insolated wood (see next chapter) 
and xylophagous insects can enrich diet of birds and other small vertebrates. Until the time when trees grow 



up, there will not be enough suitable places for birds nesting in cavities in tree trunks and branches. 
Therefore, we suggest to install there several tens of birdhouses as a temporary solution. For increasing bird 
diversity, birdhouses should provide different sizes of their entrances so they can be colonized by variety of 
bird species. 
 
2.9. Solitary trees and decomposing wood 
 
Apart from the fruit trees mentioned in chapter 2.8., we suggest planting of several solitary trees of other 
species or to leave there some self-seeded individuals of species having origin in the Czech Republic. 
Nowadays, solitary insolated broadleaves are becoming a very rare biotope however there are many insect 
species bind to them.  Due to lack of their natural environment, the insect living in solitary trees have 
become endangered. 
 Newly planted trees should have origin in our country. We consider Quercus as key tree species to 
grow there since it is a host plant for plenty of gall-forming insect. Other appropriate species could be for 
example poplar, rowan, beech or maple. Not only the combination of species is what should be taken into 
account during planting of new trees, also structure of vegetation plays a crucial role for animals living there. 
Trees should be situated according to the vegetation in undergrowth, for example it would not be appropriate 
to overshadow large areas with sparse vegetation or bare soil that is suitable for nesting of rare Hymenoptera 
species. At the same time, trees should be sunlit and ideally they should not be exposed to strong wind.  
 Many insect species (especially beetle larvae or their parasitic wasps) require wood as a place for 
development. Some species live in dead or damaged wood in different stages of decomposition. To enable 
occurrence of insect living in matter from dead trees we suggest to dig some blocks of wood into the ground   
(long about 2 or 3 meters) close to the stream so that about 1/3 of log's length is below the surface. Gradient 
of humidity will be developed in the logs so that there will be ideal conditions for different xylophagous 
species. Ideal wood for partial burying would be a species with hard timber such as oak, breech or hornbeam. 
Several piles of wood (e.g. trees from the stream's banks, see chapter 2.7.2.) should also be deposited on 
sunlit terraces of the quarry. This wood can also be used by xylophagous insect and furthermore small 
vertebrates can find their shelter there. 
 
2.10. Grazing 
 
In lowlands of the Czech Republic, the climax stage of succession is considered to be canopy forest. Lately, 
it has been proven that this type of rather poor and uniform biotope was not widespread in any time of our 
Holocene history. The succession was blocked by presence of big grazers that used to live here (Vera 2000). 
Later, the role of disturbing the landscape was overtaken by people. Early farmers made some direct changes 
of the land by means of creating mosaic of fields, mowed meadows, pastures, gardens, country lanes and 
groves. People also had livestock (horses, cows, goats or sheep) that provided grazing. Even today, pasture of 
domesticated animals is one of the best management steps for xerothermic habitats (Doktorová 2000; 
Mládek et al. 2006). It would be very useful to perform pasture also in the quarry and adjacent steppes. The 
part of the quarry overgrowing by shrubs such as Prunus spinosa and Rosa would be maintained. Some 
shrubs were cut down recently in the steppe itself. According to Doktorová (2000) cutting is not a sufficient 
management intervention for succession regulation. Therefore we recommend sheep and mainly goats 
grazing on places in vicinity of the quarry and later also inside of it when the mining is finished. 
 
2.11. People and tourism 
 
After mining finishes, we recommend to make safe parts of the quarry accessible for people.Therefore it 
would be appropriate to equip the area with rubbish bins and benches. It would also be convenient if some 
educational signboards would be built in the locality. They should describe rare species of plants and animals 
living in the quarry as well as importance of post-industrial sites for biodiversity and explanation of 
management steps performed there. We can help with the text on signboards in case of interest from the 
company 
 Abandoned quarries can be used not only by tourists but also during other leisure-time activities. For 
example mountain bikes, motorbikes or  quad bikes can be ridden there, concerts and dance parties can take 
place or paintball tournaments can be organized there. The desired effect of disturbance of vegetation will be 
brought by any of these activities. 
 



3. Notable species found in the Špička quarry 
 
3.1. Introduction 
 
One of the most important result of our survey is finding many important and often protected animal species 
that evidence the importance of industrial sites and of ongoing mining in the landscape. Some findings prove 
also important role of of free succession on places where extraction has not taken place for a longer time. 
The whole list of species is in table 1. Findings of these notable species show richness of the quarry 
ecosystems as whole and they also work as bioindicators of quality of the ecosystems.  
 
3.2. Species found in the quarry 
 
Philaeus chrysops - Areneae: Salticidae 
This rare jumping spider lives only in the warmest areas of the Czech Republic. It is specialized on rocky 
parts of steppes. It is one the biggest species of jumping spiders in this country, their size reaches about 1 cm 
and males have distinctive coloration. It has been found on the third floor of the quarry in places without any 
vegetation where only machines drive. First inhabitants of such places are agile predators who come to hunt 
nesting insect or smaller predators. 
 
Chrysura cuprea -  Insecta: Hymenoptera: Chrysididae, red list: EN 
This species is listed as uncommon, distributed only in warmest places of the Czech Republic and bound to 
steppes existing for a long time (Macek et. al. 2010). It has been found in a locality where extraction has 
been finished a long time ago and it has started to overgrow by xerophylic shrubs. Finding it in this place 
proves that also places that are left for free succession without land rehabilitation or other human 
interventions will become populated by notable steppe species. 
 
Chrysis germari - Insecta: Hymenoptera: Chrysididae, red list: VU 
This rare species of Chrysis is found in warm places with bound to localities in early stages of succession. 
 
Rhodanthidium septemdentatum – Insecta: Hymenoptera: Megachilidae, red list: EN 
This is a bee species which occurs according to Macek and collective (2010) only locally on limestone 
substrate in the Czech Republic. It is referred to as locally common. It can be related with level of snail 
populations on its locality, mainly of Helix pomatia and Cepaea sp in whose shells the bee develops (Macek 
et. al. 2010). Snails live mainly in localities where they find a lot of limestone that is necessary for building 
their shells. According to the amount of bare limestone in the quarry, the population of snails is really high 
there which is a key factor for existence of prospering population of this bee. 
 
Eoferreola rhombica – Insecta: Hymenoptera: Pompiliade, red list: EN 
According to Macek et al. (2010) this species is endangered and its natural habitats are edges of rocky 
steppes. Steppe above the quarry is not rocky but abandoned places in quarry with great amounts of stones 
are similar to it. That is why the quarry is a positive phenomenon in Radotín valley. This species is directly 
linked to spiders from the genus Eresus so also their presence at the site is proven by our finding. We 
conclude that for Eoferreola rhombica, the vicinity of steppe and quarry is crucial. 
 
Oxythyrea funesta – Insecta: Coleoptera, protected by law 
This beetle from Scarabeidae family is protected by law though it is spreading nowadays. Individuals of this 
species often consume pollen grains from plants of family Apiaceae. As food source they often search 
Daucus carota, a plant growing in ruderal sites. The family Apiaceae provides food for many other insect 
species: beetles (Cerambycidae) and many Diptera and Hymenoptera as for example Tenthredinidae or 
Crabronidae. 
 
Alucita grammodactyla – Insecta: Lepidoptera: Alucitidae 
Larvae of this butterfly from family Alucitidae are facultative gall-inducers. They are specialists on genus 
Scabiosa. In the quarry, only Scabiosa ochroleuca was found. Most of the galls formed by this species were 
observed directly in the quarry on slowly overgrowing slopes of third floor and not on the steppe. According 
to Protection of Nature and Landscape of Prague (2006) this butterfly is an important indicator of 2nd degree 
and places of its occurrence should be protected by law. 



 
3.3. Species found in steppe close to the quarry 
 
Ascalaphus macaronius -  Insecta: Neuroptera: Ascalaphidae, protected by law, red list: CR 
A. macaronius is a very rare and valuable species of Neuroptera whose occurrence is limited to very warm 
environments. In Prague, one of its well-known localities is Radotín valley. It is highly probable that sites 
where mining is over could support populations of this protected species. 
 
Chaetocnema tibialis – Insecta: Coleoptera: Alticinae 
Čížek (2008) lists this species as very rare in Bohemia. It is bound to dry and warm localities where it 
develops on Amaranthaceae. In order to maintain occurrence of this species, suitable environment for the 
genus Chenopodium has to exist in the quarry. To protect phytophagous insect, it is needed to protect also its 
host plants. Their weakening due to limestone extraction makes them more vulnerable to insect attack. 
 
Bayeriola thymicola – Insecta: Diptera: Cecidomyiidae, red list: CR 
This gall midge makes galls on top leaves of Thymus. Galls are only small swellings, not much bigger than 
leaves themselves therefore they are not very noticeable. Anyway, this species is extremely endangered. As 
long as the quarry will gradually overgrow, host plant and gall midge may spread there as well. 
 
Asphondylia ononidis – Insecta: Diptera:Cecidomyiidae, red list: EN 
This gall-forming insect attacks leaf buds of Ononis sp. These plants grow on dry sites with soils rich in 
minerals. It is possible that mining in surroundings has a positive effect on presence of rare species on further 
localities as are slopes under the quarry. 

 
4. Conclusions and summary 
 
4.1. Management proposals during ongoing mining 
 
Removal of invasive plants (see chapter 2.2.) 
Following of mosaic mowing (see chapter 2.6.2.) 
Cutting through stream banks (see chapter 2.7.2.) 
Installation of birdhouses (see chapter 2.8.) 
Deposition of piles of wood on sunlit terraces of the quarry (see chapter 2.9.) 
Partial burial of few logs of wood around the stream and in the quarry (see chapter 2.9.) 
Planting several solitary trees of species original to this area (see chapter 2.9.) 
 
4.2. Management proposals after mining is over 
 
Further control of dispersion of invasive plants (see chapter 2.2.) 
Hollowing several pools of different sizes and depths (see chapter 2.7.1.) 
Goat and sheep grazing (see chapter 2.10.) 
Removal of sod from most of the slopes (see chapter 2.3.1.) 
Forming of a scree slope (see chapter 2.3.2.) 
Making the quarry accessible for public (see chapter 2.11.) 
 
We consider technical land rehabilitation entirely inappropriate intervention that would rather lower 
biodiversity (see for example chapter 2.6.). Management based on natural succession is easier, more suitable 
for supporting biodiversity and much cheaper which is beneficial for the company Heidelberg Cement.  
 
References - see Appendix 1 
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Picture 1 – map of the Špička quarry 
 

1 – third floor of the quarry 
2 – abandoned slopes 
3 – dense vegetation 
4 – rehabilitated area 

5 – ruderal area between 
rehabilitated place and active 
quarry 

6 – overgrown stream bank 

7 – floor of the quarry 
8 – steppe 
9 – shrubs on edge of the steppe

 
Picture 2 –  substrate exposed to sunshine with sparse vegetation 

 
 
 



Table 1 – list of found animals 
 
Legend: MT: Malaise trap 
  SW: Sweeping (Net catching) 

GT: Ground trap 
  PT : Pan trap 
  LT: Light trap 
  IC: Individually collected 
   
DATE METHOD SPECIES HIGHER TAXON LOCALITY NUMBER 

13.4.2012 IC Eriophyes triradiatus Acari/Eriophyiidae Locality 2 many 

13.4.2012 MT Phyllotreta sp. Col/Alticinae Locality 8 1 

30.4.2012 MT Ophion sp. Hymeno/Ichneumonidae Locality 8 1 

30.4.2012 MT Psyllobora vigintiduopunctata Col/Coccinellidae Locality 8 1 

30.4.2012 MT Harmonia axyridis Col/Coccinellidae Locality 8 1 

30.4.2012 SW Phyllotreta atra Col/Alticinae Locality 4 10 

30.4.2012 SW Phyllotreta undulata Col/Alticinae Locality 4 1 

30.4.2012 SW Chaetocnema hortensis Col/Alticinae Locality 4 1 

30.4.2012 SW Cryptocephalus sericeus Col/Cryptocephalinae Locality 8 1 

30.4.2012 SW Adelocera murina Col/Elateridae Locality 8 1 

30.4.2012 SW Harmonia axyridis Col/Coccinellidae Locality 8 1 

30.4.2012 SW Oulema gallaeciana Col/Criocerinae Locality 8 1 

30.4.2012 SW Phyllobius sp. Col/Curculionidae Locality 8 1 

30.4.2012 SW Chaetocnema picipes Col/Alticinae Locality 8 1 

30.4.2012 SW Phyllotreta atra Col/Alticinae Locality 8 1 

30.4.2012 SW Dibolia schillingi Col/Alticinae Locality 8 1 

30.4.2012 SW Chaetocnema tibialis Col/Alticinae Locality 8 1 

30.4.2012 SW Chaetocnema hortensis Col/Alticinae Locality 8 1 

30.4.2012 SW Aphtona venustula Col/Alticinae Locality 8 2 

1.5.2012 SW Cryptocephalus flavipes/bameuli Col/Cryptocephalinae Locality 8 1 

31.5.2012 IC Ephemera danica Ephem/Ephemeridae Locality 7 1 

31.5.2012 MT Cetonia aurata Col/Cetoniinae Locality 8 1 

31.5.2012 MT Callistus lunatus Col/Licininae Locality 8 1 

31.5.2012 MT Hemaris tityus Lep/Sphingidae Locality 8 1 

31.5.2012 GT Pseudepidalea viridis Anura/Bufonidae Locality 7 4 

31.5.2012 GT Silpha cf carinata Col/Silphinae Locality 7 1 

31.5.2012 GT Oxythyrea funesta Col/Cetoniinae Locality 7 5 

31.5.2012 GT Bombus lapidarius Hymeno/Apidae Locality 2 1 

31.5.2012 GT Cassida sp. Col/Cassidinae Locality 2 2 

31.5.2012 GT Onthophagus sp. Col/Scarabeinae Locality 2 1 

31.5.2012 GT Onthophagus sp. Col/Scarabeinae Locality 2 4 

31.5.2012 GT Coccinella septempunctata Col/Coccinellidae Locality 2 1 

31.5.2012 GT Cryptocephalus sp. Col/Cryptocephalinae Locality 2 1 

31.5.2012 GT Silpha cf carinata Col/Silphinae Locality 2 1 

31.5.2012 GT Bombus vestalis Hymeno/Apidae Locality 2 1 

31.5.2012 GT Oxythyrea funesta Col/Cetoniinae Locality 1 6 

31.5.2012 GT Gryllus campestris Ortho/Gryllidae Locality 1 3 

31.5.2012 GT Glischrochilus quadripunctatus Col/Nitidulidae Locality 8 1 

31.5.2012 GT Megalodontes sp. 
Hymeno/ 

Megalodontesidae 
Locality 8 1 



31.5.2012 GT Trox sp. Col/Trogidae Locality 8 1 

31.5.2012 GT Trypocopris vernalis  Col/Geotrupinae Locality 8 1 

31.5.2012 GT Silpha cf carinata Col/Silphinae Locality 8 9 

31.5.2012 GT Cetonia aurata Col/Cetoniinae Locality 8 1 

31.5.2012 GT Gryllus campestris Ortho/Gryllidae Locality 8 1 

31.5.2012 GT Silpha cf carinata Col/Silphinae Locality 8 1 

15.6.2012 IC Diplolepis rosae Hymeno/Cynipidae 
Locality 1, 

Locality 9 
many 

15.6.2012 IC Dasineura rubela Dipt/Cecidomyiidae 
Locality 8 and 

surroundings 
1 

15.6.2012 IC Dasineura tympani Dipt/Cecidomyiidae 
Locality 8 and 

surroundings 
many 

15.6.2012 IC Obolodiplosis robinae Dipt/Cecidomyiidae 
Locality 8 and 

surroundings 
2 

15.6.2012 IC Dasineura thomasiana Dipt/Cecidomyiidae 
Locality 8 and 

surroundings 
1 

15.6.2012 IC Dasineura urticae Dipt/Cecidomyiidae Locality 5 2 

15.6.2012 IC Asphondylia ononidis Dipt/Cecidomyiidae 
Locality 8 and 

surroundings 
4 

15.6.2012 IC Aschistonyx carpinicolus Dipt/Cecidomyiidae Locality 8 1 

15.6.2012 IC Bayeria capitigena Dipt/Cecidomyiidae Locality 8 2 

15.6.2012 IC Bayeriola thymicola Dipt/Cecidomyiidae Locality 8 2 

15.6.2012 IC Putoniella pruni Dipt/Cecidomyiidae Locality 8 4 

15.6.2012 IC Macrodiplosis dryobia Dipt/Cecidomyiidae Locality 8 1 

15.6.2012 IC Diplolepis spinosissimae Hymeno/Cynipidae 
Locality 8, 

Locality 9 
many 

28.6.2012 IC Wachtliella rosarum Dipt/Cecidomyiidae Locality 9 1 

28.6.2012 IC Dasineura hyperici Dipt/Cecidomyiidae Locality 8 2 

28.6.2012 PT Pseudospinolia neglecta Hymeno/Chrysididea Locality 1 1 

28.6.2012 PT 
Rhodanthidium 

septemdentatum 
Hymeno/Megachilidae Locality 9 1 

28.6.2012 PT Episyrphus balteatus Dipt/Syrphidae Locality 9 1 

28.6.2012 PT Chrysura cuprea Hymeno/Chrysididea Locality 9 1 

28.6.2012 PT Gryllus campestris Ortho/Gryllidae Locality 5 1 

28.6.2012 PT Apis mellifera Hymeno/Apiformes Locality 5 1 

28.6.2012 PT Oedipoda germanica Ortho/Acrididae Locality 5 1 

28.6.2012 PT Oedemera sp. Col/Oedemeridae Locality 5 1 

28.6.2012 PT Anthidium sp. Hymeno/Apiformes Locality 8 1 

28.6.2012 PT Oedemera sp. Col/Oedemeridae Locality 8 1 

28.6.2012 PT Coccinellidae sp. Col/Coccinellidae Locality 8 1 

28.6.2012 LT Geometra papilionaria Lep/Geometridae Locality 9 1 

28.6.2012 LT Ophion sp. Hymeno/Ichneumonidae Locality 9 1 

28.6.2012 LT Lampyris noctiluca Col/Lampyridae Locality 9 2 

9.7.2012 IC Iteomyia caprae Dipt/Cecidomyiidae Locality 5 3 

9.7.2012 IC Rhabdophaga rosaria Dipt/Cecidomyiidae Locality 5 1 

9.7.2012 IC Pontania proxima Hymeno/Tenthredinidae Locality 5 2 

9.7.2012 MT  Chorthippus sp. Ortho/Acrididae Locality 8 1 

9.7.2012 MT  Longitarsus sp. Col/Alticinae Locality 8 1 

9.7.2012 MT  Coccinella septempunctata Col/Coccinellidae Locality 8 1 

9.7.2012 MT  Harmonia axyridis Col/Coccinellidae Locality 8 1 

9.7.2012 MT  Cryptocephalus bipunctatus Col/Cryptocephalinae Locality 8 1 

9.7.2012 MT  Melanargia galathea  Lep/Nymphalidae Locality 8 1 



9.7.2012 MT  Pachybrachis sp. Col/Cryptocephalinae Locality 8 1 

9.7.2012 MT  Cryptocephalus bilineatus Col/Cryptocephalinae Locality 8 1 

9.7.2012 MT  Chrysotoxum sp. Dipt/Syrphidae Locality 8 1 

9.7.2012 MT  Sphaerophoria scripta Dipt/Syrphidae Locality 8 3 

9.7.2012 MT  Episyrphus balteatus Dipt/Syrphidae Locality 8 1 

9.7.2012 MT  Sclerophoria scripta Dipt/Syrphidae Locality 8 1 

9.7.2012 PT Chrysididae sp. Hymeno/Chrysididea Locality 1 1 

9.7.2012 SW Rhagonycha fusca Col/Cantharidea Locality 4 4 

9.7.2012 SW Coccinella septempunctata Col/Coccinellidae Locality 4 1 

9.7.2012 SW Cryptocephalus sericeus Col/Chrysomelidae Locality 4 1 

9.7.2012 SW Elateridae sp. Col/Elateridae Locality 4 2 

9.7.2012 SW Apis mellifera Hymeno/Apinae Locality 4 3 

9.7.2012 SW Episyrphus balteatus Dipt/Syrphidae Locality 4 1 

9.7.2012 SW Melanostoma sp./Platycheirus Dipt/Syrphidae Locality 4 1 

9.7.2012 SW Platycheirus sp. Dipt/Syrphidae Locality 4 1 

9.7.2012 SW Platycheirus sp. Dipt/Syrphidae Locality 4 1 

9.7.2012 SW Sphaerophoria scripta Dipt/Syrphidae Locality 4 1 

9.7.2012 SW Vespula sp. Hymeno/Vespidae Locality 5 1 

9.7.2012 SW Rhagonycha fusca Col/Cantharidea Locality 5 2 

9.7.2012 SW Oulema sp. Col/Criocerinae Locality 5 1 

9.7.2012 SW Anthophora sp. Hymeno/Apidae Locality 5 1 

10.7.2012 PT Chyrsis germari Hymeno/Chrysididea Locality 1 1 

10.7.2012 PT Sphaerophoria scripta Dipt/Syrphidae Locality 1 1 

10.7.2012 PT Eupeodes corolae Dipt/Syrphidae Locality 1 2 

10.7.2012 PT Episyrphus balteatus Dipt/Syrphidae Locality 1 1 

10.7.2012 PT Scaeva pyrastri Dipt/Syrphidae Locality 1 1 

10.7.2012 PT Eupeodes corollae Dipt/Syrphidae Locality 1 3 

10.7.2012 PT Chrysis sp. Hymeno/Chrysididea Locality 1 1 

10.7.2012 PT Chorthippus Ortho/Acrididae Locality 1 1 

10.7.2012 PT Apis mellifera Hymeno/Apidae Locality 1 1 

10.7.2012 PT Chrysura dichroa Hymeno/Chrysididea Locality 1 1 

10.7.2012 PT Cryptocheilus versicolor Hymeno/Pompilidae Locality 1 1 

10.7.2012 PT Lasioglossum pauxillum Hymeno/Halictidae Locality 9 1 

10.7.2012 PT Phyllotreta sp. Col/Alticinae Locality 9 1 

10.7.2012 PT Chelidurella sp. Derm/Forficulidae Locality 9 1 

10.7.2012 PT Episyrphus balteatus Dipt/Syrphidae Locality 9 1 

10.7.2012 PT Trachusa byssina Hymeno/Megachilidae Locality 9 1 

10.7.2012 PT Apis mellifera Hymeno/Apiformes Locality 4 1 

10.7.2012 PT Longitarsus sp. Col/Alticinae Locality 4 1 

10.7.2012 PT Chaetocnema Col/Alticinae Locality 4 1 

10.7.2012 PT Nitidulidae sp. Col/Nitidulidae Locality 4 1 

10.7.2012 PT Bombus lapidarius Hymeno/Apinae Locality 4 1 

10.7.2012 PT Phyllotreta sp. Col/Alticinae Locality 4 1 

10.7.2012 PT Sphaerophoria scripta Dipt/Syrphidae Locality 4 1 

10.7.2012 PT Apis mellifera Hymeno/Apinae Locality 5 1 

10.7.2012 PT Episyrphus balteatus Dipt/Syrphidae Locality 5 1 

10.7.2012 PT Melanostoma sp. Dipt/Syrphidae Locality 5 1 

10.7.2012 PT Phyllotreta sp. Col/Alticinae Locality 5 1 



10.7.2012 PT Phyllodromica maculata Blatt/Ectibiidae Locality 8 3 

10.7.2012 PT Sphaerophoria scripta Dipt/Syrphidae Locality 8 1 

10.7.2012 PT Episyrphus balteatus Dipt/Syrphidae Locality 8 2 

10.7.2012 PT Longitarsus sp. Col/Alticinae Locality 9 2 

10.7.2012 PT Apis mellifera Hymeno/Apinae Locality 9 1 

10.7.2012 PT Episyrphus balteatus Dipt/Syrphidae Locality 9 1 

10.7.2012 PT Eoferreola rhombica Hymeno/Pompilidae Locality 8 1 

10.7.2012 PT Apis mellifera Hymeno/Apidae Locality 8 1 

10.7.2012 PT Nomada integra Hymeno/Apidae Locality 8 1 

10.7.2012 PT Phylaeus spider Salticidae Locality 2 1 

10.7.2012 PT Apis mellifera Hymeno/Apinae Locality 2 1 

10.7.2012 PT Vespula sp. Hymeno/Vespidae Locality 2 1 

10.7.2012 PT Episyrphus balteatus Dipt/Syrphidae Locality 2 1 

10.7.2012 PT Dolichovespula saxonica Hymeno/Vespidae Locality 2 1 

10.7.2012 PT Halictus simplex Hymeno/Halictidae Locality 2 1 

 
 



 


