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Abstract 
Old deciduous tree stands offer many different habitats for several types of organisms such 

as birds, beetles and lichens. These stands are becoming sparser in our landscape, 

threatening the survival of many species.  

A large part of our beetle fauna is saproxylic (dependent upon dead wood). There are as 

much as 1000 saproxylic beetle species in Sweden and several of them are Red-listed.  

During the late summer of 2008 an inventory of the beetle fauna (especially the saproxylic) 

was done at five different sites in Norrtälje to investigate the conservational values of these 

sites and to study the species composition and richness as well as landscape factors affecting 

these. Beetles were sampled with free hanging window traps and trunk-window-traps 

(attached to oak trunks) at each of the five sites. All in all 148 beetle species were found out 

of which 94 were saproxylic. The results showed that both the species composition and the 

species richness were different in the five study sites. The sites showing the highest number 

of saproxylic beetles did not show the same species richness regarding the non-saproxylic. 

Interestingly 45.5 % of the variation of the species composition of saproxylic beetles caught 

in the window traps was explained by the environmental variables such as forest, water and 

clear-cut, and 24.2 % of the variation in the trunk-window-traps. The lower variation 

explained for the trunk-window-traps were probably due to a higher effect from the 

individual tree than the site variables. A part of the variation for the trunk-window-traps 

could be explained by the amount of dead wood and the stem circumference of the oak 

trees where the traps were placed.       
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Introduction 
Old stands of broadleaf trees are of great importance for many different species. The big, 

sometimes hollow trees, supply many different types of habitats suitable for organisms such 

as birds and insects but also fungi (Ehnström & Axelsson 2002) and lichens (Nilsson et al. 

2004). Oak trees in particular have been shown to harbour great species richness. According 

to Höjer & Hultgren (2004) oaks are the tree species that host the largest number of red 

listed species in Sweden.  

There are several threats to the organisms that are dependent upon these areas, for 

example; overgrowth, habitat loss and fragmentation. Overgrowth of oak stands lead to a 

loss of species richness (Jansson 1995). One reason behind this is that beetles for example 

are dependent upon certain temperatures to reproduce (Ranius & Nilsson 2000), in other 

words they prefer sun-exposed trees. The overgrowth leads to shading and root competition 

but also a moister environment which allow decaying fungi to flourish (Jansson 1995) 

causing the tree to die prematurely. Habitat loss and fragmentation can be seen on different 

scales; on the forest stand level it is caused by a too efficient removal of dead wood from 

areas where tree felling has been made. It is also occurring on a landscape scale due to a loss 

of tree stands and a decrease in deciduous forests, especially old deciduous forests. From 

the 16th until the 19th century the Oaks in Sweden where protected from felling. When that 

protection was removed many oak forests were felled in order to create agricultural lands 

but also for the forest industry. Another big issue is the gap in generations. There are not 

many “semi-old” oak stands that can ensure the next generation of old oaks (Höjer & 

Hultgren 2004).   

To deal with this loss of habitat and fragmentation for the sake of the saproxylic organisms it 

is important to leave some of the dead wood in the area of felling (Jansson 1995, Jonsell et 

al. 2007) and at a larger scale protect old stands and plant new trees to fill the generation 

gaps (Höjer & Hultgren 2004).  The decrease in, for example, old oak trees has lead to a 

fragmentation of beetle habitats and they are increasingly found in very small populations. 

There is little knowledge of the dispersal distances of saproxylic beetles. A recent review 

(Ranius 2006) that compares different methods of measuring dispersal distances, states that 

for the saproxylic beetles the most probable dispersal distances is a few hundred metres 

depending on the specific species. Nilsson & Baranowski (1997) tested the theory that 

species using long lived substrates, for example tree hollows, usually have very low dispersal 

ability. They found that to be true for beetles living on beech (Fagus sylvatica) trees.  This 

leads to the thought that most beetles probably just moves from one tree to the closest 

suitable one next to it and that dispersal further from one stand of trees to another to be 

very rare (Ranius 2006). Stands of, for example oak trees, therefore often become small 

isolated islands from were colonisation to other stands is difficult, if at all possible, 

depending on the distances.  
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In Sweden there are 4 440 species of beetles, Coleoptera (Gärdenfors 2000) out of them 

around 1000 are considered saproxylic (Esseen et al. 1992). Saproxylic means wood living or 

dependent upon dead wood (Dajoz 1966). Since saproxylic beetles represent a large part of 

the fauna found in old tree stands they have been shown to be useful as indicators for old 

forests and oak stands with a high conservational value (Nilsson et al. 2001). Saproxylic 

beetles can be divided into two groups, facultative and obligate. The facultative saproxylic 

beetles are dependent upon dead wood or organism living in dead wood for some part of 

their lifecycle.  Obligate saproxylic beetles are dependent of dead wood and/or organisms 

living in dead wood throughout their whole lifecycle (Økland et al. 1996). In this study I use 

the term saproxylic beetles to represent both of these groups. 

Increasing interest in landscape ecology (Ormerod & Watkinson 2000) also concerns 

saproxylic species as well. Species composition and species richness of Red Data Book 

saproxylic species have been shown to be connected to environmental variables of the 

habitat surrounding those (Paltto et al 2006). Saproxylic beetles have also been shown to be 

affected by landscape variables (Økland et al. 1996). On a smaller scale tree variables have in 

previous studies been shown to affect saproxylic beetles such as amount of dead wood, tree 

stem diameter (Ranius & Jansson 2000, Ranius 2002), sun-exposure (Lindhe et al. 2005), and 

tree-hollows (Ranius 2002).  

The aim 

The aim of this study was to study the species composition of beetles, and especially 

focusing on the saproxylic beetles. The main goals of the thesis were to investigate:  

 Are there any differences between the sites regarding species richness, species 

composition, number of species and number of red-listed species? Can such 

differences be used to rank the sites’ conservational value? 

 Can environmental variables (landscapes variables, tree variables and distances 

between the sites) explain the beetle species composition? 

 Are there differences in habitat preference between saproxylic and non-saproxylic 

beetle species? 

The approach was to study beetles, saproxylic in particular, at five sites in the county of 

Norrtälje on the east coast of Sweden.  

Methods 

The study sites 

The inventory was done during the summer 2008 from the 30th of June to the 4th of 

September. The study area was made up of five different sites in the county of Norrtälje 

(Table 1, Fig. 1 & 2a-e). All of the sites were owned by the county of Norrtälje.  
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Table 1. Study sites and their size in hectares (Maria Petterson 2008). 

 Area (ha) 

Fastnäs 6.5 
Näset 11.2 
Lindholmen 1.4 
Mellingeholm 7.2 
Björnö 8.3 

 

 

Figure 1. Map of study sites marked by black squares.  
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The site Fastnäs (Fig. 2a) is near Lake Gavellångsjö. In the area there are several old farm 

buildings that are now abandoned. The area has many old ash trees (Fraxinus excelsior) as 

well as several old oak trees (Quercus robur) including three Oak trees that are regarded as 

natural monuments.  

Näset (Fig. 2b) situated near the town of Rimbo is the largest of all the five sites. It is a very 

narrow and elongated area that reaches along the shore of Lake Syningen. The forest of the 

Näset mainly consists of deciduous trees but along the border of the area there is a thick 

coniferous forest. The northern part of the area is closer to the shoreline and has a more 

A

  

B

  

C

  

D

  

E

  Figure 2. Maps of the five study sites where the thick red lines mark the borders of the sites. Provided by the 
Nature Conservation Foundation of Norrtälje. A) Fastnäs. B) Näset. C) Lindholmen. D) Mellingeholm. E) Björnö. 
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moist vegetation type with a high abundance of Equisetum spp., whereas the southern part 

is dryer. Apart from oak trees there are also ashes, elms (Ulmus glabra), rowan trees (Sorbus 

aucuparia) and also patches of coniferous trees such as Scots pine (Pinus sylvestris) and 

Norway spruce (Picea abies). 

The smallest site, Lindholmen (Fig. 2c), is situated in Norrtälje bordering a sewage plant and 

close to the nature reserve Lindholmen. It has several old oak trees and a number of linden 

trees (Tilia cordata).  

The site Mellingeholm (Fig. 2d) is about 4 km from the town of Norrtälje and close to the 

small airport Mellingeholms flygplats and an artillery range. Mellingeholm consists of oak 

trees and other deciduous trees such as ash, birch (Betula sp.) and beech (Fagus sylvatica). 

Several other beetle inventories have been made in adjacent areas for example by Linberg 

(2000) and Lycke (2006). Both inventories used similar trapping methods as those used here 

and Lycke found one red listed beetle species Ampedus cardinalis.  

The second largest site, Björnö (Fig. 2e), is also close to Norrtälje about 4 km away. The area 

lies next to a big farm, Björnö Gård, with several grazing pastures separated from the study 

area by an old stone wall. The area mainly consists of deciduous forest with a small patch of 

coniferous trees in the northern part. Apart from oak trees the deciduous forest is made up 

of ash, elm, birch and beech trees.  

Trapping methods 

Two types of traps were used during the inventory, window traps (WT) and trunk-window-

traps (TWT). Both types of window traps are good to use when collecting beetles since many 

species drop to the ground when flying in to an object. The beetle then falls in to the 

collection tray where it can be gathered. 

The WTs were made up of two acrylic glass windows placed 

perpendicular to each other and attached with cable ties to a plastic 

funnel. The funnel was in turn attached to a cylindrical container 

where the insects flying in to the trap were gathered (Fig. 3). The 

WTs were placed between two trees by tying two ropes round the 

tree trunks and attaching the ropes to the trap. The traps were 

placed near at least two oak trees but not tied to the trunk of any. All 

of the traps were positioned at the same height, approximately one 

metre from the lower corners of the acrylic glass window to the 

ground. 

The TWTs (Fig. 4) were made of two aluminium trays with a smaller 

acrylic glass window (about 20 x 20 cm) attached with cable ties. 

These traps were then fixed to the tree trunk with nails and a staple 

Figure 3. Window trap 
(WT) with solution. 
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gun. The double layer of aluminium trays simplified the emptying and collecting of the 

insects. The traps were placed about 2.5 m above the ground. All of the TWTs were placed 

on the south facing part of the trunk. 

Both the WTs and the TWTs were filled with a solution made of 

propylene glycol, detergent to reduce the surface tension and 

methylated spirit to prevent any animals from consuming the 

solution that may otherwise smell sweet. Propylene glycol is a 

better option than ordinary glycol since it is not as toxic to 

humans and animals.  

In each of the five sites three WTs and six TWTs were placed, all 

in all 45 traps. The WTs were placed as evenly as possible in 

order to cover the whole site. The placement of the TWTs were 

chosen by wandering around the whole site then selecting the 

five trees with largest circumference and the highest amount 

of dead wood (visual estimate) since these tree would be 

considered the most suitable for saproxylic beetles (Ranius & Jansson 2000, Jonsell et al 

2007).  

The traps were emptied every second week. The samples were strained with a tea-strainer 

in order to collect only the insects and not the solution which was placed in a can. The 

collected insects were then placed in small plastic jars filled with ethanol. All of the TWTs 

were emptied four times during the summer and the WTs five times. The sample jars where 

taken to the laboratory where the coleopteran species were separated from all other 

insects, spiders and plant material. The beetles were then placed in small plastic tubes, one 

for each trap and each date of collection. 

Tree measurements and landscape variables 

Features of the trees used for the TWTs were recorded after the last collection. The tree 

stem circumference was measured by using a measuring tape. This was done at a height of 

approximately 50 cm from ground level. The amount of dead wood was estimated visually 

and recorded in per cent of the whole tree.  

The land use of the sites was calculated from GIS maps. With the use of the software ArcGIS 

(ver.9.2) maps over the five sites were constructed. In order to make the maps, layers of the 

terrain called “Terrängkartan” were downloaded from the Swedish mapping, cadastral and 

land registration authority (Lantmäteriet). From the GIS maps the land use of the five sites 

were calculated in an area of four square kilometres surrounding the sites.  

Identification of the saproxylic beetles 

Initial identification of species was done by the author in a lab using a microscope and 

literature. The literature used was Landin (1970), Lindroth (1993), Chinery (1984), Insekter by 

Figure 4. Trunk-window-trap (TWT) 

http://tyda.se/search/methylated%20spirit
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Duowes et al. (1997) and Ehnström and Axelsson (2002). The full identification was done by 

expert coleopterist Åke Lindelöw at the University of Agriculture SLU, Uppsala. Using a 

database online of saproxylic beetles, The saproxylic Database (www.saproxylic.org) the 

species were divided into saproxylic and non-saproxylic. It was also recorded if the saproxylic 

species were obligate or facultative.  For all of the analysis only species that were identified 

to species level were included.  

Analysis 

All of the analyses made were done with four datasets of beetle species; saproxylic beetles 

captured in WTs, non-saproxylic beetles captured in WTs, saproxylic beetles captured in 

TWTs and non-saproxylic beetles captured in TWTs. For multivariate analysis the software 

CANOCO for windows version 4.5 was used (Leps & Smilauer 2003). 

Difference in species richness 

Using the software Ecosim species richness rarefaction curves of the five sites were 

constructed. The analysis was made with species richness as the Species diversity index and 

the number of iterations for each run was 10 000. The curves were made using the average 

diversity and the 95% confidence intervals (high and low) produced by the runs. 

Rank-abundance curves were constructed to see how the species were distributed in the 

different sites. Diagrams of the host trees for the saproxylic beetles were made using the 

saproxylic database in order to see which tree species the beetles were associated with. 

Environmental variables 

In order to find out variables affecting the species composition, several environmental 

variables were analysed in CANOCO. In the case of the TWTs analysis tree measurements 

were included. The variables used in the analysis for the WTs were land use, found in table 2, 

and the size of the sites.  

Table 2. Land use categories used as environmental variables. 

Land use Explanation 

Forest Coniferous and mixed forest 
Deciduous forest Deciduous forest 
Water Water surface, lakes and sea for example 
Crop land Cultivated land 
Open land Pastures, fallows , meadows and grasslands 
Clear-cut  
Industry  
Settlement  

 

The multivariate analyses with environmental variables were done with CANOCO. All insect 

abundances were square-root transformed and the Monte Carlo test was done with 9999 

permutations. 
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Species composition 

To answer the question if the species composition is different at the study sites ordinations 

were done using software CANOCO for Windows ver. 4.5. The choice between linear and 

unimodal models was made based on total gradient length in an initial detrended 

correspondence analysis (DCA). The analysis was done for saproxylic and nonsaproxylic 

species separately and singletons, doubletons and species occurring in less than 5% of the 

traps were removed. Abundances were square root transformed. Since the TWTs would 

probably be affected by the individual tree as well as the environmental variables a CCA with 

the tree variables (found in appendix 1) was made. In order to see the effects of the trees 

better the effects of the sites were removed by using them as covariables.  

Cluster analysis of the saproxylic beetles were constructed with the use of the software 

Primer. 

When the DCA and principal components analysis (PCA) were first made the gradients for 

the TWTs became 0. The reason for this was three traps that were very different from the 

rest of the material, TWT4 and TWT6 in Lindholmen and TWT2 in Näset. In order to be able 

to make an ordination they were therefore removed from the analysis. In the traps TWT4 in 

Lindholmen and TWT2 in Näset this was caused by the fact that they did not capture any 

saproxylic beetles. TWT6 in Lindholmen captured only two species, Haploglossa villosus and 

Euglenes oculatus and only three individuals in total. The latter species of which only one 

specimen was caught.  

Results 

Collected species & species richness 

A total of 148 beetle species were found. Out of these 94 were saproxylic (counting both 

facultative and obligate species). Fastnäs had the largest number of species collected, 76. All 

of the four remaining sites had a species count of around 55 (table 3). Eleven red listed 

species were collected (Gärdenfors 2000 & Gärdenfors 2005), two of these, Gymnetron 

melanarium and Ophonus puncticollis, were nonsaproxylic and are listed as near threatened 

(NT). The nine saproxylic red listed species were all listed as NT and included Allecula morio, 

Cryptarcha undata, Dryocoetes villosus, Euglenes oculatus, Hallomenus axillaris, Microrhagus 

lepidus, Mordellistena variegata, Plegaderus caesus and Prionocyphon serricornis (Appendix 

2).  

Two oak specialists were found in the sites Fastnäs and Lindholmen. In the other sites one 

oak specialist each were present.  
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Table 3. Coleoptera species caught in the study sites. 

 Species Nonsaproxylic Saproxylic Oak living Oak specialist
1
 Red listed 

Fastnäs 76 24 52 43 2 7 
Näset 55 19 36 29 1 3 
Lindholmen 57 17 40 33 2 3 
Mellingeholm 55 20 35 29 1 1 
Björnö 55 18 37 31 1 2 
1
Classification by Jonsell (2008). 

Results from the rarefaction curves are deduced as following: if the rarefaction curve of one 

site is within the confidence interval (dashed lines in Fig.5) then the species richness do not 

differ.  There was no obvious positive species-area relationship. For example, Lindholmen is 

the smallest site but was in the most species rich group for saproxylic species in WT (Fig. 5). 

The highest species richness for the saproxylic beetles caught in WTs (Fig. 5A) was found in 

Mellingeholm, Lindholmen and Fastnäs. For the TWTs Fastnäs had the highest species 

richness (Fig. 5B). Björnö showed low species richness of non-saproxylic beetles for both trap 

types. The highest species richness of non-saproxylic beetles was found in Näset and 

Mellingeholm for the WTs (Fig. 5C). There was no difference in species richness of non-

saproxylic beetles for the TWTs (Fig. 5D).  
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Figure 5. A) Saproxylic beetles in the window traps (WT). B) Saproxylic beetles in the trunk window traps (TWT). 
C). Non-saproxylic beetles in the WTs. D). Non-saproxylic beetles in the TWTs.  
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Species composition 

There was a clear separation in species composition between WTs and TWTs for saproxylic 

beetles (Fig. 6). Only three TWTs were more than 12 % similar to WTs. The similarity 

between individual WTs ranged from 17 to 58%. For the TWTs there was a larger range of 

between-trap similarity (1-79%).  

 

Figure 6. Cluster analysis of saproxylic Coleoptera in the two trap types. 

 

All of the five sites were dominated by a few species. The particular species however differ a 

little.  Cychramus luteus was found dominating in Fastnäs, Näset and Björnö. In Fastnäs it 

was the found together with another species in high abundance; Cortinicara gibbosa. Näset 

also had two dominating species; C. luteus together with Leptura melanura. Lindholmen was 

dominated by Salpingus planirostris. Mellingeholm had one species dominating Cortinicara 

gibbosa.  

Species inhabiting oak was the most common in all of the areas with birch and beech trees 

as second runners up (table 5). As can be seen in the table there was little or no variation 

between the sites. 
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Table 5. The host tree species for all the saproxylic beetle species in percent. The three letter abbreviations 
represent the first letters of the Latin names

1
.  

 

The PCA of saproxylic beetles caught in WTs show variations in species composition between 

the study sites (Fig. 7A). Within each site similarities in species composition were displayed. 

This indicates that the species caught in WTs give a good picture of what species were found 

in the study sites. Looking at the sites relationships to each other they are composed in two 

clusters; Björnö, Näset and Fastnäs more similar to each other in species composition whilst 

the sites Lindholmen and Mellingeholm seemed to be more alike (Fig. 7A). When looking at 

the TWTs these site differences are not clear (Fig. 7B). There are no distinctive patterns. 

For the non-saproxylic beetles it was not possible to conduct any sensible ordination for the 

TWTs, probably because the species caught in the different traps were too different and 

showed a large number of singletons. However for the WTs a DCA ordination was done (Fig. 

7C). Here there is a pattern showing that the traps within each site had similar species 

composition.  

 

                                                           
 

1
 Quercus robur (Oak), Fagus sylvatica (Beech), Betula sp.(Birch), Alnus sp. (Alder), Populus tremula (Aspen), 

Ulmus glabra (Elm), Acer platanoides (Norway maple), Tilia cordata (Linden), Salix caprea (Goat willow), Corylus 
avellana (Common hazel), Sorbus aucuparia (Rowan), Fraxinus excelsior (Ash), Picea abies (Norway spruce), 
Carpinus betulus (European hornbeam), Pinus sylvestris (Scots pine), Prunus padus  (Bird cherry) and Crataegus 
sp. (Hawthorn).  

Host tree 

 Que Fag Bet Aln Pop Ulm Ace Til Sal Cor Sor Fra Pic Car Pin Pru Cra 

Fastnäs 11,0% 8,3% 10,2% 8,0% 7,8% 7,2% 7,2% 6,4% 5,9% 5,1% 5,1% 3,7% 5,6% 4,3% 3,2% 0,8% 0,3% 

Näset 10,8% 9,5% 10,0% 7,8% 7,4% 8,2% 8,2% 6,9% 5,2% 5,2% 5,2% 3,9% 5,2% 4,3% 2,2% - - 

Lindh. 10,1% 9,1% 8,8% 7,1% 7,8% 8,1% 7,1% 7,1% 5,4% 6,1% 5,1% 4,7% 5,4% 4,1% 3,4% 0,3% 0,3% 

Mellh. 11,3% 8,8% 10,1% 7,1% 8,0% 6,7% 7,1% 6,7% 6,3% 5,9% 4,6% 4,2% 5,5% 3,4% 2,9% 0,8% 0,4% 

Björnö 10,4% 9,3% 8,9% 8,2% 7,8% 7,4% 7,1% 6,7% 5,9% 5,2% 5,2% 4,8% 4,8% 4,5% 2,2% 1,1% 0,4% 
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Figure 7. The first letter in the trap name indicates the site, f = Fastnäs, n = Näset, l = Lindholmen, m = 

Mellingeholm and b = Björnö. t A) PCA with saproxylic beetles from WTs (species fit from 10%). B) DCA with 

saproxylic beetles from TWTs. C) DCA of nonsaproxylic beetles found in WTs (species weight 0%). For full 

species names see Appendix 2. 

Effect of environmental variables on species composition 

The interpatch distances ranged from 1.8 km to 25.1 km. For saproxylic beetles study sites 

close to each other were more similar in species composition than areas far apart with 

regards to the WT (Mantel test, Rho = 0.612, P=0.034). For the TWT there was no effect of 

distance (Mantel test, Rho=-0.091, P=0,623).  

Eight different land use types were found in the areas surrounding the study sites (table 4). 

Table 4. Land use gathered from maps made with the software ArcGIS. The land use of the five sites were 
calculated in an area of four square kilometres surrounding each site. Values are in hectare. 

Land use (Ha) 
 Forest Decid. forest Crop land Settlement Industry Open land Water Clear-cut 

Fastnäs 1.46 0.30 0.45 - - 0.29 1.49 - 
Näset 1.75 0.08 0.30 0.68 0.03 0.34 0.85 - 
Lindholmen N 1.11 - 0.90 0.41  0.55 0.99 0.03 
Mellingeholm 2.16 0.22 0.45 - 0.02 0.61 0.54 - 
Björnö 0.90 0.11 1.03 0.02 - 0.27 1.68 - 
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The land use and area variables explained 45. 5 % of the variation in species composition of 

saproxylic species for the WTs (redundancy analysis, RDA, F= 2.09, P=0.0011) and 24.2 % of 

the species composition variation in saproxylic species for the TWTs (canonical 

correspondence analysis, CCA, F= 1.76, P=0.0093). Lindholmen was associated with 

increasing amount of clear-cut, Mellingeholm with increasing size of industry but also forest 

and open land (Fig 8A). Fastnäs and Näset were associated with increasing size of the area 

and with increasing area of deciduous forest (Fig 8A). The site Björnö was connected with 

increasing amount of water and crop land. For the TWTs the pattern is very similar to that of 

the WTs (Fig. 8B).  

The TWTs were put on oaks with different circumference and a varying amount of dead 

wood (on the living tree). This variation explained 11.5 % of the variation in species 

composition for the saproxylic species (CCA  F=0.05, P =0.0474  )(Fig 8C). The red listed 

species Allecula morio was found with increasing trunk circumference. The species Anaspis 

thoracica and Ptinus subpilosus were affected by both increase in the circumference and 

increasing amount of dead wood. Two red listed species Dryocoetes villosus and Cryptarcha 

undata showed no preferences. 

For the non-saproxylic beetles the landscape variables did not explain any part of the species 

composition (RDA, F=1.41, P=0.09 & RDA, F=1.1, P=0.7864).  
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Figure 8. A) RDA of the WT with environmental variables, species fit 10%). B) RDA of trunk WTs with 
environmental variables. C) CCA of trunk WTs with tree variables.  
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Discussion 

Conservational values of the five sites 

Based on differences in species richness, species composition, and incidence of threatened 

species the sites can be ranked regarding their conservation value. There is a difference in 

the species richness of the different sites. Mellingeholm, Lindholmen and Fastnäs had the 

largest rarefied species richness. This is noteworthy since these are the three smallest areas, 

in particular Lindholmen has a very restricted area ( only 1.4 ha in size). It clearly states that 

for species caught in the WTs larger areas do not lead to higher species richness. This is in 

contradiction to the species-area relationship common when discussing species richness and 

island biogeography (Begon et al. 2006). It is however in line with results from a study of 

beetles and heteroptera on the Canary Islands (Becker 1992) where it was shown that the 

habitat diversity was more important than the islands area for the herbivorous beetles. So 

this may be the case here.  For the TWTs Fastnäs had the highest species richness followed 

by Näset, Mellingeholm and Lindholmen. Björnö had lower species richness here as well.   

Fastnäs had the largest number of species as well as saproxylic, oak living and red listed 

species; Plegaderus caesus (one specimen, oak living saproxylic species), Cryptarcha undata 

(one specimen, oak living saproxylic species), Allecula morio (two specimens, oak living 

sapeoxylic species), Euglenes oculatus (one specimen, oak living saproxylic species) , 

Microrhagus Lepidus (one speciemen, saproxylic species), Ophonus puncticollis (one 

specimen, non-saproxylic species) and Gymnetron melanarium (one specimen, non-

saproxylic species). This, and the fact that the site showed the highest species richness for 

both WT and TWT, leads to the conclusion that this area is particularly good for saproxylic 

beetles and worth protecting. The site Lindholmen also seems to be particularly good. Even 

though it is such a small site it had the second largest amount of saproxylic beetles and oak 

living species. Three red listed species were also found in the only 1.4 hectare big site, 

Hallomenus axillaris (one specimen, oak living saproxylic species), Euglenes oculatus (one 

specimen) and Dryocoetes villosus (eight specimen, oak living saproxylic species). It is worth 

noting that Fastnäs, Näset and Mellingeholm have similar species compositions (Fig. 7) and 

in order to conserve the highest amount of species and biodiversity it is important to find 

sites that complement each other. Lindholmen and Mellingeholm differ in species 

composition. Therefore it would be particularly good to protect these two areas. 

For the non-saproxylic beetles the patterns of species richness is not the same. For the WTs 

(Fig. 5c) Näset had the largest species richness closely followed by the other sites. It also had 

the highest species richness when it came to the TWTs (Fig. 5d). This suggests that even 

though an area has high species richness with regards to saproxylic beetles it does not imply 

that it has a high richness of other beetle species. Factors making saproxylic beetle thrive 

may not be that suitable for other types of beetles (Martikainen et al. 2000) This is also 
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indicated by the fact that more saproxylic beetle species were found overall than non-

saproxylic ones. 

The results from the host-tree table (table 5), showing the same three species (oak, birch 

and beech) as the most common hosts in all of the five sites was not surprising. This could be 

expected since many saproxylic beetles have earlier been shown to be connected with oak 

as well as both beech and birch (Jonsell et al. 1998 & Jonsell et al. 2007). This should not be 

interpreted as the other tree species not being important. Saproxylic beetle species have 

been found on a large variety of trees (Jonsell et al. 1998). The table also shows that the 

species found in Norrtälje are associated with many different tree species and the difference 

between the three most common and the followers are not that big. Another thing to keep 

in mind is that TWTs were placed on oak trunks which would favor oak-living species, and 

because of that it may be more surprising that it is only 10-11 % of the species that are oak 

specialists.   

A clear pattern of two different groups can be identified from the PCA of the species in the 

WTs (Fig. 7), Björnö, Näset and Fastnäs in one and Lindholmen and Mellingeholm in the 

other. There are small differences within these groups but larger difference between the 

groups. The same pattern is not found for the TWTs (Fig. 8) or at least not as visible. Still 

there is some difference in the composition, as can be seen when looking at the species 

associated with the traps in the diagrams. This is probably explained by the fact that the 

individual trees are more important for the individual species, which can be seen in figure 

CCA (Fig. 12). 

Do the size, isolation and land use affect the species composition? 

The study sites closer to each other are more similar in species composition, at least for the 

saproxylic species caught in the WTs. No such significance was found for the saproxylic 

species caught in the TWTs. One reason for this could be the theory mentioned before; WTs 

catch everything flying in and around the site whereas the TWTs would reflect the different 

trees chosen (Martikainen & Kouki 2003, Wikars et al. 2005, Hyvärinen et al. 2006) as seen in 

the cluster analysis (Fig. 6). It shows that the WTs are all very similar to each other regardless 

of site compared to the TWTs.  

The significance of the saproxylic species caught in WTs can be explained by the fact that 

beetles are probably not capable of travelling large distances and therefore it would be 

natural for a species to be able to fly/spread a shorter distance to an area nearby rather than 

far away (Ranius 2006). Victorsson & Ås (2009) found in their study that distance apart, 

together with other spatial variables accounted for 15,8 % of the variance in species 

composition, and they found that study sites closer to each other were more similar in 

species composition for deciduous forests. The results from the mantel test coincide with 

the PCA of the saproxylic species caught in the WTs, where Näset and Fastnäs are closest to 

each other geographically (Fig. 1) and Lindholmen and Mellingeholm are close to each other 



22 
 
 

and have similar species composition. The only exception is Björnö; this site is geographically 

closest to Lindholmen and Mellingeholm but most similar to Näset and Fastnäs in species 

composition.  

The land RDA ordinations (Fig. 10 & 11) clearly show that the study sites are affected by 

different environmental variables as well as the high percentage of variation explained by 

them. These results are similar to a study made by Paltto et al. 2006 who found that Red 

Data Book species of vascular plants, bryophytes and lichens, were affected by suitable 

habitat variables surrounding them. The scale at which they found this was 1-5 km 

surrounding the study site. The explanation for this being the narrow niche in which these 

organisms live. The same could be said for at least some saproxylic beetles since the stands 

of old-growth deciduous forest are so fragmented in the landscape. Franc et al. (2007) also 

found surrounding landscape to be important for the species richness of saproxylic beetles. 

An earlier study by Økland et al. (1996) found that landscape variables similar to some of 

those used here were connected to the saproxylic beetle species. They found that for 

example the amount of deciduous trees on a scale of 4 km2 were important for saproxylic 

beetles. They also found that species richness decreased with a closer distance to clear-cuts 

(Økland et al. 1996). This pattern is not found in this study since Lindholmen showed a high 

species richness for WTs. However Økland et al. (1996) found high number of species of 

saproxylic beetles in new clear-cuts. This could perhaps be the explanation for Lindholmen, 

since I didn’t manage to get any data of how recent the clear-cuts close to the study site are. 

Clear-cuts are a good habitat for saproxylic species for a short period of time if large amount 

of dead wood is left or if there are many suitable snags. Jonsell et al. (2007) for example 

found logging residues to be very species rich. The only problem could be if the residues are 

transported away after a period of time (Jonsell et al. 2007) or there are new habitats 

nearby and a succession gap is created (Höjer & Hultgren 2004). Björnö that had low species 

richness for both saproxylic and non-saproxylic beetles is found with increasing amount of 

water. Could it be that the area is isolated by water thereby giving its low species richness? It 

seems probable since it is largely surrounded by the bay of Norrtälje and the fact that 

beetles are not able to fly larger distances. Perhaps the sea acts like a border making it 

difficult for species to spread there. Fastnäs, Näset and Mellingeholm are all associated with 

forest and deciduous forest which could explain their high species richness.  The lower 

amount of variation explained for the species caught in the TWTs could be an effect of the 

variation in oak trees affecting the species composition as well.  

The circumference of the oak trees where TWTs were put as well as the amount of dead 

wood in those trees were important, as have been found in previous studies (Ranius & 

Jansson 2000, Ranius 2002). The lower variation explained by the landscape-level 

environmental variables for the TWTs can probably be found in the “within-site” differences 

found in the individual oak trees. It is surprising that some of the obligate saproxylic species 

are associated with a decrease in the amount of dead wood in the trap tree. It would have 
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been interesting to measure other variables as well such as tree hollows (present or absent), 

wood mould in hollows, sun exposure and a more precise measurement of amount of dead 

wood in order to examine this further. Several of these variables have been shown as 

associated with saproxylic beetles (Ranius 2002, Lindhe et al. 2005). An interesting future 

study would be to quantify the influence of habitat factors on different spatial levels (such as 

tree, stand, and landscape). 

Differences between saproxylic and non-saproxylic beetles 

For the non-saproxylic beetles the environmental variables could not significantly explain 

any of the variation. This is a further support for the theory that the saproxylic and non-

saproxylic beetles have different preferences regarding their habitat (Martikainen et al. 

2000). This seems natural since there are so many different groups of non-saproxylic beetles, 

carnivores, fungivores, herbivores etc (the same is true for the saproxylic beetles but here 

there is the common factor of dead wood). With that said certain non-saproxylic beetles 

could prefer the same habitats as the saproxylic beetles but then probably due to other 

variables than those I tested for. By this I do not mean that non-saproxylic beetles could not 

prefer habitats where saproxylic beetles thrive, but simply that it is much more complex and 

those variables were probably not included in those tested for in this thesis.  

It is always important to consider effects also on other species than those in focus. In this 

case it is clear that the non-saproxylic beetles don’t respond to the same environmental 

variables as the saproxylic. It is therefore important to keep in mind what effects any 

measures to improve the saproxylic habitat may have on the rest of the beetle fauna as well 

as on other insects and organisms. But as the case is here, there are very few old oak stands 

left in our landscape and the habitat for saproxylic beetles are scarce and they are getting 

fewer and nearly no new stands are established (Jansson, 1995). A large part of the Swedish 

beetle fauna, around 25 %, is dependent upon dead wood and many of them are 

threatened. It is important to save the few old deciduous tree stands remaining as they are a 

large part of both our natural and cultural landscape. 

Conclusion 

There are differences in the species richness of the study sites as well as in the species 

composition. It is also clear that the environmental variables measured are important for the 

saproxylic beetles. A large part of the variation of the species caught in WTs could be 

explained by the landscape variables. There were differences in species caught by the two 

trap types; TWT samples were more affected by the individual tree were the trap was 

placed. The non-saproxylic beetles were not affected by the landscape variables, they seem 

to be influenced by other factors. One important thing to keep in mind is that the analyses 

were made with a small dataset regarding the landscape variables. A larger study containing 

more study sites is needed to examine this further.  
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It will be interesting to follow the future response of the beetle fauna to conservational 

measures taken by the Nature Conservation Foundation of Norrtälje and see how the within-

sites environmental variables affects them. A personal observation was that some parts of 

the sites were very dark and moist and the saproxylic beetles would probable gain if it was 

possible to clear them from some of the brushwood and allow more sunlight on the trunks.  
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Appendix 1 – Tree measurements 

The recorded tree measurements are visualised in tables 1-5. One of the traps, TWT3 in 

Fastnäs, was not found at the last collection and therefore no measurements for that tree 

were done. 

Table 3. Features of the sample trees for the TWTs in the site Fastnäs. 

 TWT1 TWT2 TWT3 TWT4 TWT5 TWT6 

Circumference (cm) 400 260 - 533 545 135 
Amount of dead branches (%) 60 70 - 60 20 10 

 

Table 4. Features of the sample trees for the TWTs in the site Näset. 

 TWT1 TWT2 TWT3 TWT4 TWT5 TWT6 

Circumference (cm) 149 281 230 268 200 245 
Amount of dead branches (%) 20 50 10 45 20 30 

 

Table 5. Features of the sample trees for the TWTs in the site Lindholmen. 

 TWT1 TWT2 TWT3 TWT4 TWT5 TWT6 

Circumference (cm) 345 365 317 293 428 253 
Amount of dead branches (%) 10 80 60 30 30 50 

 

Table 4. Features of the sample trees for the TWTs in the site Mellingeholm 

 TWT1 TWT2 TWT3 TWT4 TWT5 TWT6 

Circumference (cm) 296 247 207 133 317 550 
Amount of dead branches (%) 40 10 20 10 20 80 

 

Table 5. Features of the sample trees for the TWTs in the site Björnö. 

 TWT1 TWT2 TWT3 TWT4 TWT5 TWT6 

Circumference (cm) 317 165 217 238 190 266 
Amount of dead branches (%) 20 30 10 15 40 10 
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Appendix 2 – Species list 

Fastnäs 

  TWT WT SX Que 

Plegaderus caesus  1   VV 1 

Anisotoma humeralis  1   VV 1 

Bibloporus minutus  1 VV 1 

Phloeopora testacea    VV 1 

Anomognathus cuspidatus 1 VV 1 

Placusa tachyporoides  4 1 VV 1 

Placusa incompleta  1 VV 1 

Placusa atrata    VV 1 

Ptinus subpilosus 6   VV 1 

Dorcatoma chrysomelina    VV 1 

Dasytes sp. 68 213 VV 1 

Dasytes niger  9 VV 1 

Dasytes plumbeus  36 VV 1 

Malachius 
bipustulatus 

1 1 VV 1 

Cryptarcha undata    VV 1 

Rhizophagus bipustulatus 1 VV 1 

Rhizophagus parvulus  1 VV 1 

Cerylon histeroides 1   VV 1 

Cerylon ferrugineum 2 1 VV 1 

Enicmus rugosus 1 VV 1 

Orchesia undulata 1   VV 1 

Mordellistena humeralis  1 VV 1 

Allecula morio 2   VV 1 

Diaperis boleti 2   VV 1 

Salpingus planirostris  1 1 VV 1 

Salpingus ruficollis  1 VV 1 

Euglenes oculatus 1 VV 1 

Anaspis thoracica  1   VV 1 

Anaspis rufilabris 4 VV 1 

Acmaeops collaris 2 VV 1 

Alosterna tabacicolor 2 1 VV 1 

Anoplodera maculicornis 2 VV 1 

Leptura melanura 1 7 VV 1 

Platystomus albinus 1 VV 1 

Strophosoma 
capitatum 

1   VV 1 

Trypodendron domesticum 1 VV 1 

Microrhagus lepidus  1   VV 0 

Athous subfuscus  1 VV 0 

Sericus brunneus  4 VV 0 

Mordella holomelaena 1 VV 0 
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Anaspis flava  2   VV 0 

Dromius agilis  1   VA 1 

Dromius quadrimaculatus  1 VA 1 

Atheta nigricornis 2   VA 1 

Scaphisoma agaricinum 1 VA 1 

Quedius sp 1 VA 1 

Quedius xanthopus  1   VA 1 

Aridius nodifer 3 VA 1 

Anthrenus museorum  3 14 VA 0 

Cychramus luteus 1 30 VA 0 

Anatis ocellata 1   VA 0 

Stephostethus 
rugicollis 

1   VA 0 

Ophonus puncticollis  1 AA 0 

Stenichnus collaris 2 AA 0 

Oiceoptoma thoracica  1 AA 0 

Phloestibia plana    AA 0 

Tachinus signatus 1 AA 0 

Aphodius fossor 1 AA 0 

Aphodius rufipes  1 AA 0 

Potosia cuprea metallica  1 AA 0 

Trixagus dermestoides 4   AA 0 

Athous 
haemorrhoidalis  

1   AA 0 

Melanotus villosus 1   AA 0 

Dalopius marginatus  1 AA 0 

Podabrus alpinus 1 AA 0 

Rhagonycha limbata  1 AA 0 

Byturus ochraceus 2 5 AA 0 

Oedemera virescens 1 AA 0 

Phratora laticollis    AA 0 

Apion simile  2 AA 0 

Stereonychus fraxini  1 AA 0 

Gymnetron melanarium 1 AA 0 

Miarus campanulae  1 AA 0 

Agathidium atrum  1   ??   

Ptinus villiger 1   ? ? 

Cortinicara gibbosa  6 19 ? ? 

 

Näset 

  TWT WT SX Que 

Bibloporus minutus  1 VV 1 

Anomognathus cuspidatus 1 1 VV 1 

Placusa tachyporoides 2 VV 1 
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Trichius fasciatus  1 VV 1 

Ptinus subpilosus 1 1 VV 1 

Dasytes sp. 24 238 VV 1 

Dasytes plumbeus  4 VV 1 

Cryptarcha undata  1   VV 1 

Glischrochilus hortensis 1 VV 1 

Rhizophagus bipustulatus  2 VV 1 

Cerylon sp. 4 VV 1 

Cerylon histeroides  1 VV 1 

Cerylon ferrugineum  2 2 VV 1 

Salpingus planirostris  1 2 VV 1 

Salpingus ruficollis 1 1 VV 1 

Anaspis frontalis  1 VV 1 

Anaspis thoracica 1   VV 1 

Anaspis rufilabris 1 VV 1 

Leptura quadrifasciata  1 VV 1 

Leptura melanura  30 VV 1 

Leiopus nebulosus  1   VV 1 

Strophosoma capitatum 2   VV 1 

Dryocoetes villosus  1 1 VV 1 

Sericus brunneus  2 VV 0 

Triplax aenea 1 VV 0 

Triplax scutellaris  1 VV 0 

Mordellistena variegata 1 VV 0 

Dryocoetes autographus  1 VV 0 

Aleochara sparsa  1 VA 1 

Oxypoda sp. 1 VA 1 

Haploglossa villosula  1 VA 1 

Atheta nigricornis 2   VA 1 

Quedius sp. 1 VA 1 

Aridius nodifer  1 VA 1 

Agathidium sp. 3 VA 0 

Cychramus luteus 6 32 VA 0 

Carabus violaceus 1   AA 0 

Cryptopleurum minutum  1   AA 0 

Aphodius rufipes  1 AA 0 

Potosia cuprea metallica 1 AA 0 

Trixagus dermestoides  2 2 AA 0 

Athous vittatus  1 AA 0 

Agriotes sputator  2 AA 0 

Dalopius marginatus  1 1 AA 0 

Brachypterus sp. 10 AA 0 

Antherophagus pallens  1 AA 0 

Byturus ochraceus  1 AA 0 

Coccinella septempunctata 1 AA 0 
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Phratora laticollis  1   AA 0 

Phyllotreta vittula  1 1 AA 0 

Bruchus atomarius  1 AA 0 

Strophosoma 
melanogrammum  

8 2 AA 0 

Rhynchaenus pilosus  1   AA 0 

Ptinus villiger  1   ? ? 

Cortinicara gibbosa  4 1 ? ? 

 

Lindholmen 

  TWT WT SX Que 

Agathidium nigripenne 1 VV 1 

Phloeopora testacea  4 VV 1 

Placusa tachyporoides  1 VV 1 

Ptinus rufipes  1 2 VV 1 

Ptinus subpilosus  7 4 VV 1 

Dorcatoma 
chrysomelina  

6 1 VV 1 

Dasytes sp. 106 VV 1 

Dasytes cyaneus 1 18 VV 1 

Dasytes plumbeus  10 VV 1 

Cerylon sp. 3 VV 1 

Cerylon histeroides  1 VV 1 

Cerylon ferrugineum  1 6 VV 1 

Cis boleti    1 VV 1 

Hallomenus axillaris  1 VV 1 

Synchita humeralis  3 VV 1 

Prionychus ater  1   VV 1 

Salpingus planirostris  18 VV 1 

Salpingus ruficollis 6 VV 1 

Euglenes oculatus  1   VV 1 

Anaspis thoracica  1 4 VV 1 

Anaspis rufilabris  5 VV 1 

Rhagium mordax 1 VV 1 

Alosterna tabacicolor 11 VV 1 

Leptura melanura  11 VV 1 

Strophosoma 
capitatum  

1 1 VV 1 

Dryocoetes villosus  2 6 VV 1 

Athous subfuscus  2 VV 0 

Sericus brunneus  1 VV 0 

Malthodes marginatus  1 VV 0 

Triplax aenea 1 VV 0 

Anaspis flava  2 VV 0 

Pityogenes chalcographus  1 VV 0 
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Dromius agilis  3 VA 1 

Agathidium varians  1 VA 1 

Haploglossa villosula  2   VA 1 

Quedius sp. 1 VA 1 

Quedius mesomelinus  1   VA 1 

Quedius cruentus  1 VA 1 

Aridius nodifer  2 VA 1 

Cychramus luteus  1 VA 0 

Bryaxis bulbifer  1 1 AA 0 

Atheta fungi 1 AA 0 

Aphodius rufipes 1 AA 0 

Trixagus carinifrons  1 AA 0 

Hemicrepidius hirtus  11 AA 0 

Podabrus alpinus  3 AA 0 

Brachypterus sp. 1 AA 0 

Antherophagus nigricornis  1 AA 0 

Byturus ochraceus  1 AA 0 

Coccinella septempunctata  2 AA 0 

Lagria hirta  1 1 AA 0 

Phyllotreta vittula  1 AA 0 

Apion gibbirostre  1 AA 0 

Brachysomus echinatus  1   AA 0 

Ptinus villiger  3   ? ? 

Cortinicara gibbosa  1 1 ? ? 

 

Mellingeholm 

  TWT WT SX Que 

Plegaderus caesus  1   VV 1 

Bibloporus minutus  1   VV 1 

Euplectus punctatus 1 VV 1 

Placusa tachyporoides  1 VV 1 

Denticollis linearis 1 VV 1 

Ptinus rufipes  1 VV 1 

Ptinus subpilosus  7   VV 1 

Anobium rufipes  1 VV 1 

Dorcatoma chrysomelina  7   VV 1 

Dasytes sp. 1 106 VV 1 

Dasytes plumbeus  15 VV 1 

Malachius bipustulatus 1 VV 1 

Cerylon sp. 3 VV 1 

Cerylon ferrugineum  1 2 VV 1 

Synchita humeralis  1 VV 1 

Salpingus planirostris  1 3 VV 1 

Salpingus ruficollis 1 VV 1 
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Anaspis frontalis  5 VV 1 

Anaspis rufilabris  5 VV 1 

Alosterna tabacicolor 1 VV 1 

Anoplodera maculacornis 3 VV 1 

Leptura melanura  8 VV 1 

Platystomus albinus 1 VV 1 

Athous subfuscus  1 VV 0 

Sericus brunneus    VV 0 

Anaspis flava  1 4 VV 0 

Magdalis carbonaria  1 VV 0 

Scolytus rugulosus 1 VV 0 

Dromius agilis  4   VA 1 

Aleochara sparsa  2   VA 1 

Atheta nigricornis  2 1 VA 1 

Quedius cruentus  1   VA 1 

Quedius invreai  2   VA 1 

Quedius xanthopus 2 VA 1 

Cychramus luteus  2 VA 0 

Oiceoptoma thoracica  1 AA 0 

Aphodius rufipes 1 AA 0 

Trixagus dermestoides  1 AA 0 

Dalopius marginatus 1   AA 0 

Podabrus alpinus  1 AA 0 

Rhagonycha limbata 1 AA 0 

Cordylepherus viridis  1 AA 0 

Aspidiphorus orbiculatus  1 AA 0 

Librodor hortensis 1 AA 0 

Monotoma longicollis 1 AA 0 

Lagria hirta  1   AA 0 

Oedemera virescens  1 AA 0 

Phratora laticollis  2   AA 0 

Phyllotreta vittula  1   AA 0 

Neocoenorrhinus aequatus  1 AA 0 

Apion simile  1 3 AA 0 

Barypeithes pellucidus 1   AA 0 

Strophosoma 
melanogrammum  

1   AA 0 

Cortinicara gibbosa  3 7 ? ? 

 

Björnö 

  TWT WT SX Que 

Stenichnus godarti 1   VV 1 

Bibloporus bicolor  0 2 VV 1 

Bibloporus minutus  0 3 VV 1 
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Prionocyphon serricornis 1   VV 1 

Ptinus rufipes 1   VV 1 

Ptinus subpilosus 29   VV 1 

Dasytes sp. 0 373 VV 1 

Dasytes plumbeus  3 2 VV 1 

Soronia grisea  0 1 VV 1 

Cryptarcha undata  1 0 VV 1 

Rhizophagus cribratus  0 2 VV 1 

Triplax russica 0 1 VV 1 

Cerylon sp. 0 3 VV 1 

Cerylon histeroides 0 2 VV 1 

Cerylon ferrugineum 0 5 VV 1 

Cis boleti  0 1 VV 1 

Salpingus planirostris  0 8 VV 1 

Salpingus ruficollis  0 1 VV 1 

Anaspis thoracica  2 3 VV 1 

Anaspis rufilabris 1 2 VV 1 

Alosterna tabacicolor  0 7 VV 1 

Leptura melanura 0 10 VV 1 

Platystomus albinus  1 0 VV 1 

Trypodendron domesticum 0 1 VV 1 

Athous subfuscus  0 3 VV 0 

Sericus brunneus  0 1 VV 0 

Malthodes marginatus 2 0 VV 0 

Calvia quatuordecimguttata  0 2 VV 0 

Dryocoetes sp. 0 2 VV 0 

Scolytus rugulosus 1 0 VV 0 

Dromius agilis  2 0 VA 1 

Scydmaenus hellwigii  0 1 VA 1 

Atheta nigricornis 7 0 VA 1 

Quedius sp 0 1 VA 1 

Quedius xanthopus  0 1 VA 1 

Megatoma undata 1 0 VA 1 

Aridius nodifer 0 2 VA 1 

Cychramus luteus 0 66 VA 0 

Oiceoptoma thoracica  0 1 AA 0 

Nicrophorus investigator  1 0 AA 0 

Nicrophorus vespilloides 3 1 AA 0 

Aphodius rufipes  0 2 AA 0 

Trixagus dermestoides 0 1 AA 0 

Melanotus villosus 1 0 AA 0 

Agriotes lineatus  0 1 AA 0 

Dalopius marginatus 0 1 AA 0 

Brachypterus sp. 0 1 AA 0 

Antherophagus pallens  0 1 AA 0 
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Lagria hirta 5 1 AA 0 

Phyllotreta vittula  0 1 AA 0 

Bruchus loti 0 1 AA 0 

Apion simile  1 0 AA 0 

Phyllobius pyri  0 1 AA 0 

Acolytus rugulosus  1 0 AA 0 

Cortinicara gibbosa  1 12 ? ? 

 

 

 

 

 


