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Abstract: In this study, between August-October in 2010 and between April-June in 2011, a total number of 791 

lacewing specimens (51% females and 49% males) were collected from 68 randomly located sampling 13 county and 

villages of Eskişehir province in Northwest Turkey. Samples were collected using three methods: beating the vegetation 

with a hand-net, using a Japanese umbrella, and light-trapping specimens at night. As a result of the identifications 37 

species of 21 genera belonging to the 7 families of the order Neuroptera were determined. Ecologies and distributions of 

37 species determined from the research area were given. In 37 species, 34 species are new records for the Eskişehir 

province fauna. The most abundant and most frequent species were Chrysoperla carnea and Myrmecaelurus trigrammus. 

Species living in the Eskişehir province were frequent as well: Chrysopa dorsalis, Hemerobius handschini and Palpares 

libelluloides. According to the phenelogical data of 37 species, Coniopteryx (Coniopteryx) pygmaea, Hemerobius 

lutescens and Hemerobius zernyi in May, Distoleon tetragrammicus, Hemerobius stigma and Wesmaelius (Kimminsia) 

ravus in June, Italochrysa italic, Nineta principiae, Neuroleon assimilis, Lertha schmidti and Nemoptera sinuate in July, 

Wesmaelius (Kimminsia) subnebulosus and Aleuropteryx loewii in August, Sympherobius (Niremberge) fuscescens have 

been found in September. However, Dichochrysa flavifrons and Dichochrysa zelleri have been determined seasonal flight 

activity from May to September. Abundance, dominance and frequency for each species are added. 
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1. Introduction  

The order Neuroptera is one of the smallest and primitive among the holometabolic insects. The adults and 

larvae from most families are predators, which make them very interesting to many entomologists, since some 

can have a considerable value as predators to be used in biological control programs [1]. 
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The order Neuroptera includes 687 species and 17 subspecies in the Palaearctic region and about 6000 

species in the world [2]. 

Aspöck et al. [2, 3] revisioned the faunistical records and compiled to date. These works are still the richest 

source of data on the European and Turkish neuropteran fauna. A checklist study published by Canbulat [4] 

193 species and 6 subspecies of ten families from Turkey were indicated. In the following years, continuing 

research in Turkey [5], Koçak and Kemal [6]; Dobosz and Abraham [7, 8]; Canbulat [9]; addition 10 species 

are recorded. Until 2014, as a result of research conducted Neuroptera in Turkey, includes 11 families 

(including Sisyridae, Coniopterygidae, Osmylidae, Berothidae, Mantispidae, Dilaridae, Hemerobiidae, 

Chrysopidae, Myrmeleontidae, Nemopteridae, Ascalaphidae) and 203 species and 6 subspecies are known. 

According to previous research, 3 species [Myrmecaelurus major Mclachlan, 1875, Myrmecaelurus 

trigrammus (Pallas, 1771), Lerth schmidt H.aspöck & U. Aspöck & Hölzel, 1984] were found in Eskisehir 

province. 

The objective of this study was to provide detailed information on families and their distribution in the 

Eskisehir province, and to make a contribution to species composition (species distributions of subfamilies and 

genera), ecological properties of species (faunistic richness, heterogeneity of populations, abundance, 

dominance of species, habitat affinities, habitat preference, habitat similarity of species) of Neuroptera 

families of Turkey.  

2. Materials and Methods 

Eskisehir is at Northwest of Interior Anatolia region. The study area is neighbor to Black Sea region at North, 

Marmara region at Northwest, Aegean region at Southwest. A little part of Eskisehir is under the influence of 

Aegean region and Black Sea region. However, the geographical characteristic of Eskisehir is to that of Interior 

Anatolia region. Area of the province which is surrounded by Bozdag and Sundiken Mountains at North, 

Emirdag at South, Turkmen Mountain at West is about 13.653 km2. That much of area covers 1.8% of Turkey. 

Elevation of Eskisehir from sea is between 700 and 1700 m. 

In this study, between August-October in 2010 and between April-June in 2011, a total number of 791 

lacewing specimens (51% females and 49% males) were collected from 68 randomly located sampling 13 

county and villages of Eskisehir province in Northwest Turkey. Samples were collected using three methods: 

beating the vegetation with a hand-net, using a Japanese umbrella, and light-trapping specimens at night (Fig. 

1).  

Light traps (4 x 3 m) were made from a curtain of tulle with a framework of pipes to hold it taut and flush 

with the ground. Light bulbs (500W, soft) were obtained from Illumina (www.illumina.com). Generators were 
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used to provide the power. The light was reflected onto the white cloth. Portable light bulbs were 30 cm behind 

the cloth, about 1.5 m above the ground.  

The samples collected at diagnosis following literatures have been used [10-55]. 

The relative frequency of the specimens was calculated by dividing the number of samples where a given 

species occurred by total number of samples multiplied by 100. Where:  

Relative frequency (Q) = Number individuals of a species / Total number of individual’s x 100 (Ep. 1) 

The dominance scale chosen is the following: a species is considered dominant if its frequency (Q) exceeds 

50% within the overall sample (Canard et al. 2007); very common if 30 < Q ≤ 50%; common if 15 < Q ≤ 30%; 

uncommon if 5 < Q ≤ 15%; rare (RAR) if 1 < Q ≤ 5%; casual (CAS) if 0.1 < Q ≤ 1%; and exceptional (EXC) if 

Q ≤ 0.1%. 

 
Fig. 1. Map of the Eskişehir Province, Northwest Turkey collecting sites (triangle), and borders between the provinces are 

depicted by thin lines. 
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3. Results 

In Eskişehir province, collected specimens were determined to belong to 37 species of 7 families, which is 

17% of the number of neuropteroids recorded in Turkey. In 37 species, 34 species are new records for the 

Eskişehir province fauna.  

According to the phenelogical data of 37 species, Coniopteryx (Coniopteryx) pygmaea, Hemerobius 

lutescens and Hemerobius zernyi in May, Distoleon tetragrammicus, Hemerobius stigma and Wesmaelius 

(Kimminsia) ravus in June, Italochrysa italic, Nineta principiae, Neuroleon assimilis, Lertha schmidti and 

Nemoptera sinuate in July, Wesmaelius (Kimminsia) subnebulosus and Aleuropteryx loewii in August, 

Sympherobius (Niremberge) fuscescens have been found in September (Fig. 2-4). 

 
Fig. 2. Chart, Flight activity of species of Coniopterygidae, Osmylidae and Chrysopidae families. 
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Fig. 3. Flight activity of species of Hemerobiidae families 
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Fig. 4. Flight activity of species of Mantispidae, Myrmeleontidae and Nemopteridae families 

In the study area, the following 7 categories of ecosystem and habitat types were used: coniferous trees, 

deciduous trees, ferns, shrub, herb, others type (open areas of forest, open steppes, under the bridge) and light 

trap (Table 1).  

Chrysoperla was the most species-rich and abundant genus, comprising more species than the sum of all the 

other genera included (Table 2). The most frequently caught species with number of specimens and percent 

dominance values of respectively were Chrysoperla carnea (161, 20,35%) and relatively abundant (COM.). 

This species found all other habitat types except for types open areas of forest and others type. Then four 

species are relatively uncommon (UNC.). They are Chrysopa dorsalis (86, 10,87), Hemerobius handschini (67, 

8,47%), Myrmecaelurus trigrammus (90, 11,38%), Palpares libelluloides (54, 6,83%) which can be found on 

coniferous trees, decidious trees, shrub and light trap. 14 species belong to rare species (RAR.) (Tablo 2.).  
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The literature of lacewing ecology is abundant; for instance, Zeleny [56] gave rich information on chrysopid 

occurrence in west-Palaeartic temperate forest and derived biotopes, Monserrat and Marín [57-60] on substrate 

specificity of Coniopterygidae, Chrysopidae and Hemerobiidae, Szentkirályi [61] on habitat relationships. 

Gruppe and Sobek [62] mentioned effect of tree species diversity on the neuropterid community in a deciduous 

forest. However, my and these contributions do not quantify indicators of biodiversity. It is, necessary to do 

more work. 

4. Conclusion 

I conclude that for neuropterid communities in forest stands of different tree diversity, the habitat 

heterogeneity is effective. Further investigations will provide more data on the substrate specificity of the 

lacewing species studied here, especially for those not clearly associated with the Turkey plant substrates 

considered. Likewise, studies in the Turkey and other countries could provide interesting data for comparing 

behavior on plant substrate preferences. 

Table 1. Total number of species collected on harboring plants, in Eskisehir Province 

Habitat categories Family Species Total number of species 

Coniferous Trees 
Pinaceae 

Pinus nigra ssp. nigra 28 
Pinus sylvestris 23 
Picea orientalis 5 

Cupressaceae Juniperus oxycedrus ssp. oxycedrus 8 

Deciduous Trees 

Fagaceae 
Quercus petrae ssp. iberica 17 
Quercus robur ssp. robur 10 

Corylaceae 
Corylus avellana 2 

Ostrya carpinifolia 1 
Betulaceae Carpinus betulus 2 
Cornaceae Cornus mas 2 
Aceraceae Acer campestre ssp. campestre 1 

Rosaceae 
Mespilus germanica 2 

Prunus spinosa ssp. dasphylla 2 
Ferns Aspidiaceae Dryopiteris filix-mas 1 

Shrubs 
Rhamnaceae Paliurus spina-christii 1 

Ericaceae Rhododendron ponticum ssp. ponticum 1 

Herbs 
Umbelliferae Heracleum platytaenium 1 
Gramineae Phragmites australis 1 

Others type 
Open areas of mixed forest 

 
1 

Open stepps 
 

3 
Under the bridge 

 
1 

Light trap Light trap (500 w) 
 

20 
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Table 2. Species composition and dominance of species from randomly located sampling stations in Eskişehir, their 
representation (dominance) in percentages and comparison with families according to number of occurrence of the 

species in individuals. 

Number Family Species Total (N) Relative frequency (%) abundance scale 

1 

Coniopterygidae 

Aleuropteryx loewii 18 2,28 RAR 

2 Aleuropteryx umbrata 20 2,53 RAR 

3 Coniopteryx (Coniopteryx) pygmaea 15 1,90 RAR 

4 Osmylidae Osmylus fulvicephalus 4 0,51 CAS 

5 

Chrysopidae 

Chrysopa dorsalis 86 10,87 UNC 

6 Chrysopa formosa 4 0,51 CAS 

7 Chrysopa nigricostata 16 2,02 RAR 

8 Chrysopa viridana 20 2,53 RAR 

9 Chrysoperla carnea 161 20,35 COM 

10 Dichochrysa flavifrons 12 1,52 RAR 

11 Dichochrysa prasina 38 4,80 RAR 

12 Dichochrysa zelleri 18 2,28 RAR 

13 Nineta pallida 4 0,51 CAS 

14 Nineta principiae 4 0,51 CAS 

15 Mantispidae Mantispa scabricollis 4 0,51 CAS 

16 
 

Mantispa styriaca 5 0,63 CAS 

17 Nemopteridae Nemoptera sinuata 10 1,26 RAR 

18 
 

Lertha schmidti 8 1,01 RAR 

19 Hemerobiidae Hemerobius handschini 67 8,47 UNC 

20 
 

Hemerobius lutescens 4 0,51 CAS 

21 
 

Hemerobius micans 10 1,26 RAR 

22 
 

Hemerobius nitidulus 2 0,25 CAS 

23 
 

Hemerobius stigma 5 0,63 CAS 

  



Lacewing Diversity and Abundance in Eskişehir Province, Northwest Turkey 519 

24 
 

Hemerobius zernyi 3 0,38 CAS 

25 
 

Sympherobius (Niremberge) fuscescens 3 0,38 CAS 

26 
 

Sympherobius (Sympherobius) pygmaeus 3 0,38 CAS 

27 
 

Wesmaelius (Kimminsia) ravus 3 0,38 CAS 

28 
 

Wesmaelius (Kimminsia) subnebulosus 14 1,77 RAR 

29 Myrmeleontidae Creoleon plumbeus 29 3,67 RAR 

30 
 

Distoleon tetragrammicus 5 0,63 CAS 

31 
 

Euroleon nostras 7 0,88 CAS 

32 
 

Macronemurus bilineatus 6 0,76 CAS 

33 
 

Myrmecaelurus trigrammus 90 11,38 UNC 

34 
 

Myrmecaelurus major 30 3,79 RAR 

35 
 

Myrmeleon (Morter) inconspicius 5 0,63 CAS 

36 
 

Neuroleon assimilis 4 0,51 CAS 

37 
 

Palpares libelluloides 54 6,83 UNC 
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