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Abstract 
 

The dragonfly communities in Sweden may be affected in many ways. Loss of habitats, 

habitat alteration or even environmental toxins might have a negative impact on the 

communities. A new threat to the communities and to the species in general is climate change. 

In this study I examined whether the dragonfly composition had changed in an area in central 

Sweden between 1997 and 2010. I did a nestedness matrix to see if the dragonfly composition 

(only using partivoltine species) was more or less nested in 2010 than it was in 1997, i.e. if 

there was more unexpected species recorded in the area. I also looked at the surrounding of 

the lakes and whether the species were considered to be generalist species or specialist 

species. I found that the dragonfly composition had changed during these 13 years and that 

the composition was more nested in 1997 than in 2010, i.e. there was more unexpected 

species in the 2010 survey. I also recorded seven new species for the area and that six species 

had disappeared. Six species had gone from being generalists to being specialists. The 

surroundings had not changed significantly and I thus see climate change as a possible 

explanation to these changes. 

 

 

Introduction 
 

Parmesan (2007) showed that species in general get affected by the climate change in a way 

that their phenology changes, which in many cases lead to a ´phenological mismatch´. One 

example is the winter moth (Opheroptera brumata) that shows increased mortality rates 

because of too early hatching in comparison to the budburst of their host, the oak trees 

(Quercus sp.). When they hatch they have nothing to eat (Parmesan, 2007). In Cape Churchill 

Peninsula of western Hudson Bay the ice is melting away sooner than before leading to a 

mismatch between polar bears (Ursus maritimus) and their prey, the ringed seal pups (Pusa 

hispida). But what is interesting with this is that this new mismatch has lead to a new match 

between the polar bears and a new prey in ground nesting bird, especially the snow geese 

(Chen coerulescens) (Rockwell et al., 2010).    

 

Odonata (dragonflies) dates back till the Lower Permian and worldwide there are over 5000 

species (Corbet, 2004). So far, 61 species have been recorded for Sweden (Dannelid & 

Sahlén, 2008). Odonata are divided in two suborders, Anisoptera and Zygoptera (Corbet, 

2004). Dragonflies are intermediate predators in aquatic and terrestrial ecosystems and are 

important in the food web, since they are both predators and prey (Dannelid & Sahlén, 2008; 

Jonsson et al., 2006). But in the absence of fish they can be the top predator since fish is the 

main predators of dragonflies (Corbet, 2004). The larvae develop in the water for several 

years and dragonflies in Sweden live longer as larvae than they do as adults. The larval 

growth is depending on nutrient supply, temperature, time of year and species (Sahlén, 1996). 

The larvae are therefore more useful as indicators for a freshwater ecosystem then the adults, 

since they are more affected by any abiotic and biotic changes, due to their long development 

in the water (Silva et al., 2009). The survey of larvae is because they can live in the water 

where you find them, but the adults have a tendency to fly away. Hence an adult you found at 

a locality may not be breeding there, just visiting (Sahlén, 2006). 

  

According to Hickling et al. (2006), dragonfly species in Europe are moving north and to 

higher altitudes due to climate change. How does that affect the species already existing in the 

area? Flenner and Sahlén (2008) showed that dragonflies react strongly and rapidly to climate 
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change. In the last 13 years, the summers in Sweden have become drier and warmer which 

have led to a change in the dragonfly composition in our waters (Dannelid & Sahlén, 2008). 

Southern dragonfly species has migrated in to Sweden and compete with the species already 

existing in the area. This may lead to regional extinction of rare local species, one example of 

that is, according to Dannelid and Sahlén (2008), the zygopteran Coenagrion johanssoni. 

Some dragonfly species get more common (they get stronger and bigger populations) since 

they can live further up in the north. Species that have been generalists before become 

specialists instead and get more selective in their choice of habitats. This leads to new species 

compositions in our waters (Dannelid & Sahlén, 2008). In the boreal regions, there has been a 

temperature rise of 4˚C during the 20
th
 century, much due to the increasing release of 

greenhouse gases (Parmesan, 2007). Flenner and Sahlén (2008) argued that if climate change 

is responsible for the changes in the species composition, the northern ecosystems are 

showing a stronger reaction to the changes than the southern ecosystems.  

 

According to Sahlén (2006), forests harbour more specialists and open landscapes harbour 

more generalists. Flenner (2007) argued that logging affects species in a way that the 

composition becomes more trivial and generalist species replace specialist species when the 

forests disappear.  

 

In 1997, Katarina Ekestubbe, a student from Uppsala University, surveyed 13 lakes in the 

municipality of Södertälje in the Stockholm County in Sweden (shown in figure 1) as a 

master´s degree project. The purpose of Ekestubbe´s survey was to make an inventory in a 

before unexplored municipality in Sweden and to find out if there was a nestedness (see 

below) in the Odonata community and, thus, if there were species occurring only in species 

rich biota (Ekestubbe, 1998). Such species would indicate good environmental health status in 

wetland ecosystems in central Sweden (Ekestubbe, 1998). 

 

 
Figure 1. Map of Sweden with a circle indicating the location of the municipality of 

Södertälje and a map of the municipality of Södertälje with the distribution of the 13 surveyed 

lakes, indicated as black dots. 
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Nestedness is, in this case, used to determine whether there is much difference in the 

dragonfly composition between different places, in this case the lakes (Suhling et al., 2006). 

In theory, a community is nested when the most species rich habitat contains all species, the 

second richest habitat contains all species except the rarest and so on. The rarest species is 

found together with all other - more common - species; you never find the rarest species 

alone. The common species are habitat generalists and have the widest habitat selection 

(Atmar & Patterson, 1993). This is due to the quality of the habitat. The most species rich 

habitat also has the best quality. The method used in this paper measures nestedness as a 

relative temperature. The calculation gives you a measure in degrees, where 100˚ is complete 

chaos (totally random) and 0˚ is complete order according to the theory above. A low 

temperature indicates that there is order in the species composition, the composition consists 

of expected species i.e. the lakes has all the expected species. When disorder (and 

temperature) increases, more unexpected species appears in the composition, e.g. specialist 

species in the lakes where no generalists occur (Atmar & Patterson, 1993). If there is no 

unexpected species, then it would indicate that the species composition is highly nested 

(Atmar & Patterson, 1993; Suhling et al., 2006). Using Ekestubbe´s (1998) nestedness result 

(shown in figure 2) is a good way to see if there has been a change in the species composition 

since 1997 and to see if any species has become more common or rare. And thus see if there 

is more or less order in the species composition in 2010 than it was in 1997. 

 

The purpose of this survey was to find out if there has been a change in the species 

composition and the reasons for any possible changes in Ekestubbe´s 13 lakes the past 13 

years. Flenner and Sahlén (2008) showed that climate change was responsible for big changes 

in the dragonfly composition in just 10 years in central Sweden. They argued that species that 

before was rare now appeared more frequent and common species had become rarer. I want to 

see if this study shows any signs of the same changes. 

 

In this study I will investigate if there has been a change in the surroundings of the lakes and 

if it has, if the dragonfly composition has been affected by it (the surrounding vegetation in 

1997 is presented in table 6). I will determinate if the species are generalists or specialists in 

2010 compared to in 1997. I will also look at the possible explanation that the climate change 

is affecting the species composition in the lakes and if it affects the species in a way that they 

change from generalists to specialists or vice versa, or if there are other explanations to any 

possible changes. 

 

 

 

Materials and methods 
 

Study area 

The area of study was in the municipality of Södertälje in the Stockholm County. 13 lakes in 

the area were surveyed, the same that were surveyed in 1997 by Katarina Ekestubbe. In these 

past 13 years, the lake Tisjön had completely dried out and in the lake Norasjö, no larvae were 

caught. The lakes are presented in table 1. The survey was conducted 20-26 of July during 

one week and each lake was visited once during 3-4 hours. All lakes were surveyed during 

this period except the lakes Lilla Envättern and Bårsjön. These were surveyed 25-26 of 

August by Frank Suhling, Braunschweig University and Ida Suhling, Halmstad University.  
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Sampling 

A student´s water net was used to sample the larvae. I swept the net through the vegetation 

and at the bottom along the shore line. Every sweep was around 1-2 meters along the shore 

line, 0-1 meter out in the lake and not more than 1 meter deep. After every dip of the net, I 

turned the net inside out and put the content in a plastic tub that had ca 2 cm lake water on the 

bottom. Then I took the larvae, either with my hands or with a pipette, and put them in 

separate plastic cans filled with lake water. The larvae were put in 80% ethanol directly after 

sampling for preservation in small glass cans. All larvae bigger than approximately 6mm were 

run through with a needle to prevent fermentation processes which otherwise might distort 

their proportions. At every lake, the net was dipped between 20-30 times. If the number of 

caught larvae was small, the amount of netting increased (about 30 times). If the number was 

high, the netting decreased (about 20 times) because of the time spent on catching the larvae 

in the plastic tub and the time spent on putting them in the ethanol. The sampling was carried 

out using the definition in Ekestubbe (1998) where the number of times the net was dipped is 

described and also how many larvae was sampled at top. 

 

Table 1. The names of the 13 surveyed lakes, the type of water, the area of the lakes and the 

coordinates.  

Lakes Type of water Lake area (km²) Coordinates  

(WGS 84) 

1. Yngerns kalv Fen 0,002 N 59˚ 6.448´, E 17˚ 22.671´ 

2. Haglammen Lake 0,009 N 59˚ 7.504´, E 17˚ 27.624´ 

3. Kattlammen Lake 0,005 N 59˚ 8.111´, E 17˚ 28.033´ 

4. Lilla Alsjön Lake 0,003 N 59˚ 6.054´, E 17˚ 24.631´ 

5. Lilla Envättern Lake 0,005 N 59˚ 6.692´, E 17˚ 20.377´ 

6. Bårsjön Lake 0,074 N 59˚ 13.758´, E 17˚ 30.500´ 

7. Sarvsjön Lake 0,022 N 59˚ 7.151´, E 17˚ 22.803´ 

8. Lillsjön (Mölnbo) Lake 0,09 N 59˚ 2.558´, E 17˚ 25.698´ 

9. Lillsjön (Orrlöt) Lake 0,046 N 59˚ 7.524´, E 17˚ 38.982´ 

10. Tisjön Bog 0 N 59˚ 6.159´, E 17˚ 19.555´ 

11. Al, Simsjön Lake 0,07 N 59˚ 3.169´, E 17˚ 31.339´ 

12. Norasjö Lake 0,645 N 59˚ 57.749´, E 17˚ 32.889´ 

13. Lina dammar Ponds 0,069 N 59˚ 13.154´, E 17˚ 35.136´ 

 

Analyses   

Only larvae have been used in the analyses because of not being able to link a flying adult to 

the actual lake. The determination of the larvae was done at Halmstad University with the 

help of Norling and Sahlén (1997) and with personal help from Göran Sahlén. The species 

Coenagrion puella and Coenagrion pulchellum could not be separated, so they are treated as 

one species. Since there were no univoltine (one year development) larvae present in the 

lakes, because of the late season, I decided not to use the univoltine species in the analyses. 

Hence all the univoltine species from 1997 was removed from the analyses. There are some 

questions about whether Aeshna mixta is a univoltine or a partivoltine (more than one year 

development) species, so I therefore treat it as a partivoltine species in this paper. To calculate 

the nestedness I used the Nestedness Temperature Calculator (Atmar & Patterson, 1995). I 

used the data from 1997 and 2010 to make a comparison of the nestedness patterns to see if 

the species composition is more or less nested in 2010. I also compared the vegetation 

surrounding the lakes (this is shown in table 6) and made a brief overview of the most 

distinguished features.  
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Figure 2. The nestedness matrix from 1997, with a p-value of 0,0000979 at  
a matrix temperature of 29,58˚. 

 

 

In table 2 it is shown which species were generalists and which were specialists in 1997. I 

decided to categorize all species that was recorded in 7-13 lakes as generalists and the species 

that was recorded in 1-6 lakes as specialists. I made a trend list, i.e. I compared the species 

recorded from 1997 and 2010 and decided if they showed a negative or positive trend in 

appearance, which mean if they are getting more or less common (shown in table 4). 

 

Table 2. All generalists species and specialists species in the 13 surveyed lakes in 1997. The 

species systematics is according to Dannelid and Sahlén (2008). 

Generalists in 1997 Specialists in 1997 

Erythromma najas Coenagrion lunulatum 

Coenagrion hastulatum Coenagrion armatum 

Coenagrion puella/pulchellum Coenagrion johanssoni 

Aeshna juncea Aeshna serrata 

Aeshna grandis Aeshna subarctica 

Cordulia aenea Brachytron pratense 

Somatochlora metallica Somatochlora flavomaculata 

Libellula quadrimaculata Leucorrhinia cadualis 

 Leucorrhinia albifrons 

 Leucorrhinia dubia 

 Leucorrhinia rubicunda 

 Leucorrhinia pectoralis 
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Results 
 

 

Figure 3. The nestedness matrix from 2010, with a p-value of 0,0912 at a matrix temperature 

of 39,15˚. 

 

 

Figure 3 shows the nestedness matrix from 2010. In 2010 the p-value was 0,0912 at a matrix 

temperature of 39,15˚. Thus, the distribution of species in the area is now more or less 

random. As the figure shows, there is more disorder in the lakes in 2010 than it was in 1997. 

When compared with figure 2 from 1997, the species in figure 3 is more scattered. The 

species from 1997 is more concentrated in the upper left corner indicating a more ordered 

system. This is not the case in figure 3. Two lakes is not in the figure since no larvae was 

found in them. They were automatically removed from the figure in the program. 
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Some of the species are becoming rarer and are going from being generalists to specialists 

(shown in table 3 and 4). Since 1997, six species have gone from being a generalist to being a 

specialist Erythromma najas, Aeshna juncea, Aeshna grandis, Somatochlora metallica, 

Cordulia aenea and Libellula quadrimaculata (shown in table 3). Most of the species doesn´t 

show a strong increase or decrease in numbers, but more species decrease than increase 

(shown in table 4). 

 

 

Table 3. All generalist species and specialist species in the 13 surveyed lakes in 2010. The 

species systematics is according to Dannelid and Sahlén (2008). 

Generalists in 2010 Specialists in 2010 

Coenagrion hastulatum Erythromma najas 

Coenagrion puella/pulchellum Pyrrhosoma nymphula 

 Enallagma cyathigerum 

 Ischnura elegans 

 Aeshna serrata 

 Aeshna mixta 

 Aeshna juncea 

 Aeshna subarctica 

 Aeshna cyanea 

 Brachytron pratense 

 Aeshna viridis 

 Aeshna grandis 

 Cordulia aenea 

 Somatochlora metallica 

 Libellula quadrimaculata 

 Libellula depressa 

 Orthetrum coerulescens 

 Leucorrhinia albifrons 

 Leucorrhinia dubia 

 Leucorrhinia rubicunda 

 Leucorrhinia pectoralis 
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Table 4. The species trend in the 13 surveyed lakes. The species systematics is according to 

Dannelid and Sahlén (2008). The numbers show in how many of the lakes the different 

species can be found. The trend arrows then show if the species are getting more or less 

common between the sampling years. If the difference is between 0-2 lakes, then the arrow 

shows that there is no change. If the difference is 3 lakes, then the arrow shows a tilt. If the 

difference is 4 or more lakes, then the arrow points straight up or straight down. 

Species Trend 1997 2010 

Erythromma najas  9 3 

Pyrrhosoma nymphula  0 1 

Coenagrion hastulatum  12 10 

Coenagrion lunulatum  1 0 

Coenagrion armatum  2 0 

Coenagrion johanssoni  3 0 

Coenagrion puella/pulchellum  8 7 

Enallagma cyathigerum  0 3 

Aeshna serrata  1 0 

Aeshna mixta  0 1 

Aeshna juncea  9 3 

Aeshna subarctica  3 2 

Aeshna cyanea  0 4 

Brachytron pratense  2 2 

Aeshna viridis  0 1 

Aeshna grandis  9 5 

Cordulia aenea  10 6 

Somatochlora metallica  8 2 

Somatochlora flavomaculata  2 0 

Libellula quadrimaculata  10 6 

Libellula depressa  0 2 

Orthetrum coerulescens  0 2 

Leucorrhinia cadualis  1 0 

Leucorrhinia albifrons  5 2 

Leucorrhinia dubia  3 3 

Leucorrhinia rubicunda  5 5 

Leucorrhinia pectoralis  4 2 
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Table 5 shows all the species that was found in both surveys. I also included the univoltine 

species in this table since they were recorded even if they were not included in the analyses. 

The table shows that seven species is new for the lakes, Pyrrhosoma nymphula, Enallagma 

cyathigerum, Aeshna mixta, Aeshna cyanea, Aeshna viridis, Libellula depressa and Orthetrum 

coerulescens. The table also shows that six species was not recovered in the lakes (not 

counting the univoltine species), Coenagrion lunulatum, Coenagrion armatum, Coenagrion 

johanssoni, Aeshna serrata, Somatochlora flavomaculata and Leucorrhinia cadualis.  

 

 

Table 5. Surveyed species in the 13 lakes. U = Univoltine species. The species systematics is 

according to Dannelid and Sahlén (2008). 

 

 

Table 6 shows the vegetation that surrounds the lakes. I chose to divide them in groups. First 

which tree species that surrounded the lakes both in 1997 and 2010, second which of these 

species that was dominating, also there both in 1997 and 2010, and third which changes that 

had happened, if new tree species had arrived or if some had disappeared and if a new one has 

become dominant. The biggest change is that some deciduous tree species has disappeared 

around some of the lakes, like Sorbus aucuparia, Salix sp. and Alnus glutinosa. One 

deciduous tree species that have increased in their abundance is Betula sp. around six of the 

lakes. Around four of the lakes Picea abies has become more common and has even become a 

dominant species. Tisjön has got the change “not significant”, this because the lake no longer 

exists. No changes have taken place around three of the lakes. 

 

 

 

 

 

Found in both surveys Found in 1997 Found in 2010 

 

Lestes sponsa (U) 

 

Sympecma fusca (U) 

 

Pyrrhosoma nymphula 

Erythromma najas Coenagrion lunulatum Enallagma cyathigerum 

Coenagrion hastulatum Coenagrion armatum Aeshna mixta (U?) 

Coenagrion puella/pulchellum Coenagrion johanssoni Aeshna cyanea 

Aeshna juncea Aeshna serrata Aeshna viridis 

Aeshna subarctica Somatochlora flavomaculata Libellula depressa 

Brachytron pratense Leucorrhinia cadualis Orthetrum coerulescens 

Aeshna grandis Sympetrum vulgatum (U)  

Cordulia aenea   

Somatochlora metallica   

Libellula quadrimaculata   

Leucorrhinia albifrons   

Leucorrhinia dubia   

Leucorrhinia rubicunda   

Leucorrhinia pectoralis   
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Table 6. The vegetation surrounding the lakes in 1997 and 2010. Which trees that are the dominating species, both in 1997 and 2010 and which 

changes that has happened. 

Lakes Trees surrounding the lakes 

in 1997 

Dominating trees in 

1997 

Trees surrounding the lakes in 

2010 

Dominating trees in 

2010 

Changes 

1. Yngerns kalv P. sylvestris, B. pubescens P. sylvestris Betula sp., P. abies, P.  

sylvestris 

P. sylvestris P. abies 

2. Haglammen P. abies, B.  pubescens, P.  

sylvestris, S. aucuparia 

P. abies, B.  pubescens, 

P. sylvestris, S. 

aucuparia 

Betula sp., P. abies, P. sylvestris Betula sp., P. abies, P. 

sylvestris 

S. aucuparia 

3. Kattlammen Betula sp., P. sylvestris, Salix 

sp. 

P. sylvestris Betula sp., P. abies, P. sylvestris Betula sp., P. abies, P. 

sylvestris 

P. abies, Salix 

sp. Betula sp. 

4. Lilla Alsjön P. sylvestris P. sylvestris Betula sp., P. abies, P. sylvestris P. abies, P. sylvestris Betula sp., P. 

abies 

5. Lilla 

Envättern 

P. abies, P. sylvestris, Betula 

sp. 

P. sylvestris, P. abies Betula sp., P. abies, P. sylvestris Betula sp., P. abies, P. 

sylvestris 

Betula sp. 

6. Bårsjön P. abies, P. sylvestris, B. 

pubescens, A. glutinosa 

P. sylvestris, P. abies Mixed forest P. abies None 

7. Sarvsjön P. sylvestris, P. abies, S. 

aucuparia, B. pubescens 

P. sylvestris Betula sp., P. abies, P. sylvestris P. abies, P. sylvestris S. aucuparia, 

P. abies 

8. Lillsjön 

(Mölnbo) 

A. glutinosa, B. pubescens A. glutinosa A. glutinosa, Betula sp. Betula sp. Betula sp. 

9. Lillsjön 

(Orrlöt) 

P. tremula, P. abies, A. 

glutinosa, B. pubescens 

P. abies Betula sp., P. abies Betula sp., P. abies P. tremula, A. 

glutinosa, 

Betula sp. 

10. Tisjön P. abies, A. glutinosa, B. 

pubescens 

B. pubescens Not significant Not significant Not significant 

11. Al, Simsjön A. glutinosa, B. pubescens, P. 

sylvestris 

A. glutinosa A. glutinosa, Betula sp., P. 

sylvestris, P. abies 

Betula sp. P. abies, 

Betula sp. 

12. Norasjö F. excelsior, Alnus sp. F. excelsior, Alnus sp. F. excelsior, Alnus sp. F. excelsior, Alnus sp. None 

13. Lina 

dammar 

Mixed forest Mixed forest Mixed forest Mixed forest None 
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Discussion 

 
The surroundings around the lakes had not changed significantly except from new tree species 

at some of the lakes and also a change in which species now dominates the surroundings. This 

is shown in table 6. At Yngerns kalv the presence of Picea abies is a new element. Also 

around Kattlammen the presence of P. abies is a new element. The new element around Lilla 

Alsjön is the P. abies that has become a dominant species along with Pinus sylvestris. Also 

the presence of Betula sp. is not to be neglected. Around Sarvsjön, P. abies has become a 

dominant species. Around Lillsjön (Mölnbo) Betula sp. have taken over as the dominant tree 

species at the shoreline. Also around Lillsjön (Orrlöt) the Betula sp. has become a dominant 

species. Around Al, Simsjön Betula sp. is more dominant and there are elements of P. abies.  

Deciduous trees like Sorbus aucuparia, Salix sp. and Alnus glutinosa has disappeared around 

some of the lakes where they previously existed. But the deciduous tree Betula sp. is 

increasing. P. abies is also getting more common. It is said that the environment gets naturally 

acidified where coniferous trees grows, this affects also the water (Hallanaro & Pylvänäinen, 

2002). Dragonflies can tolerate wide ranges of pH and the distribution patterns correlated with 

pH is often due to other factors. Leucorrhinia larvae are actually favoured by acidified water 

since fish can´t cope with low pH and thus the larvae becomes the top benthos predator 

(Corbet, 2004). There have been no significant clear cuttings around the lakes that could have 

had any impact on the dragonfly species.  

 
In 1997, the p-value was 0,0000979 at a matrix temperature of 29,58˚ degrees. In 2010, the p-

value was 0,0912 at a matrix temperature of 39,15˚. The p-value was thus much higher in 

2010, which means that the difference is more likely due to chance and that it is more 

disordered in the lakes 2010 than it was in 1997. The species composition was more nested in 

1997 than it was 2010, which is shown in figures 2 and 3. The species occur more randomly 

2010 and the species composition is more disordered than it was in 1997. New species has 

arrived in the area and some have disappeared. This leads to more disorder in the lakes. In 

2010, seven new partivoltine species was recorded in the area. Pyrrhosoma nymphula, 

Enallagma cyathigerum, Aeshna mixta, Aeshna cyanea, Aeshna viridis, Libellula depressa 

and Orthetrum coerulescens. Because it is getting warmer due to the climate change, more 

species can live further up north (Dannelid & Sahlén, 2008). Species that are in danger of 

disappearing in the south now has a chance to expand up north, apparently at the expense on 

already existing species in the area. Since 1997, six partivoltine species have disappeared 

from the area. Coenagrion lunulatum, Coenagrion armatum, Coenagrion johanssoni, 

Somatochlora flavomaculata, Aeshna serrata and Leucorrhinia cadualis. In 1997 

Erythromma najas, Aeshna juncea, Aeshna grandis, Somatochlora metallica, Cordulia aenea, 

Libellula quadrimaculata, Coenagrion hastulatum and Coenagrion puella/pulchellum was all 

considered to be generalist species. In 2010, only C. hastulatum and C. puella/pulchellum can 

be considered as generalist species. This has led me to the conclusion that the species are 

going from being generalists to being specialists. Since their habitats have not significantly 

changed, there has been no significant clear cuttings or any other big alterations my 

conclusion is that the change has to do with something else. It doesn’t seem to matter if their 

habitats are in open landscape or in the forest, they change their behaviour anyway. I argue 

that the climate change is responsible for these changes since other studies, e.g. Flenner and 

Sahlén (2008), shows similar results. 
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The situation here is the same thing as it was before, there has been no significant change in 

their habitats that could explain why species disappear and are being replaced. Or why some 

species expand their habitat range and outrival other species. As Dannelid and Sahlén (2008) 

observed, Coenagrion johanssoni was a species that were in danger of local extinction when 

new species arrives. In 2010, there was no recording of that species in any of the 13 lakes. So 

I argue that climate change has to do with the new species arriving and with the species that 

has disappeared. This because it is getting wormer and southern species now has a chance to 

live here, possible on the expense of the already native species. 

 

Conclusion 

The dragonfly composition in central Sweden is changing. This research shows that it is 

probably not because of habitat destruction or, according to the brief overview of the 

surroundings, if they live in the forest lakes or not. The presence and increasing of Picea 

abies can of course have a negative impact on the dragonfly larvae since it can lower the pH 

in the water. But I don´t expect that the P. abies has that much influence on the environment 

yet. It is just not that dominating yet. I believe that the changes have to do with something 

else. The nestedness matrixes clearly shows that the species composition is not nested at all 

and that it is more disordered in the lakes in 2010 than it was in 1997. This result shows that 

some species are more sensitive against changes than other species. Coenagrion johanssoni is 

more sensitive than other species. My conclusion is that climate change has to do with much 

of these changes. The importance of right habitats for these species is of course crucial, but 

the habitat doesn’t seem to be what is changing the composition. New species arriving has of 

course an effect on the species already existing in the area. But the changes happen fast, seven 

new species has been recorded for the area, six have disappeared and six species has gone 

from being generalists to being specialists. So how will the species composition look like in 

13 years from now? Will it eventually change completely? How will the dragonfly biota in 

Sweden look like in the future? I don´t believe that all changes are bad. If new species that are 

in danger of disappearing in Europe are expanding in Sweden that is, according to me, a good 

thing. But not on the expense of other endangered species. New arrivals and disappearance of 

species is natural, but not if it’s due to climate change that is caused by humans. With this 

thesis I have shown that changes are happening and that it is most likely due to the climate 

change. But are they all bad? 
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