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RESULTS AND DISCUSSION 

A total of 77 macrozoobenthic taxa belonging to 15 

benthic systematic groups were recorded (Table 1). They 

belonged mostly to the Gastropoda (18), Ephemeroptera 

(16) and Coleoptera (10) (Fig.1). Most frequently found 

were Amphipoda and Gastropoda, followed by 

Ephemeroptera and Trichoptera.  

Most frequent was Gammarus roeseli, and 

comparatively higher frequency had G. balcanicus, 

Ephemerella mucronata, E. ignita, Ancylus fluviatilis, 

Radomaniola curta kicavica, and Dreissena carinata. 

Considering the insects, they formed the highest richnest 

group, especially well represented by Ephemeroptera.  

Class Insecta together with the gastropods were in fact 

the most conspicuous and relevant components of 

benthic communities at the investigated sites. The 

highest relative abundance of taxa was detected in 

Amphipoda and Gastropoda. 

 

Table 1. List of benthic macroinvertebrates found at  

the study sites in Lake Ohrid catchment in 2016. 

 
 

INTRODUCTION 

Lake Ohrid is well known by its high level of biodiversity 

and endemism. The lake is a part of the group of ancient 

lakes which harbours very specific and unique fauna and 

flora that have been identified as especially sensitive and 

vulnerable to invasions and impact of invasive and alien 

species and therefore require special protection.  

The main aim of our study was to monitor selected sites in 

Lake Ohrid and its watershed for the presence and 

quantitative characteristics of invasive and alien species of 

benthic macroinvertebrates.  

  

STUDY AREA 

A total of 26 sites from Lake Ohrid catchment, North 

Macedonia, were sampled, as follows: the Sateska River (8 

sites), Crni Drim River (7 sites), Radika River (2 sites), Lake 

Ohrid (4), Lake Prespa (2), Debarsko Lake (2), and 

Globocica Reservoir (1). 

  

MATERIALS AND METHODS 

The study was carried out in May 2016. The samples were 

collected using standard methods for benthic 

macroinvertebrates, such as a multi habitat kick and swipe 

method with D-shape net (500 μm), sieves and 500 μm mesh 

size handnet. Water physical and chemical parameters were 

measured at each site.  

The minimum-variance clustering (Complete linkage), based 

on Euclidean distances and non-metric multidimensional 

scaling have been used to group the sampling sites according 

to their macroinvertebrate composition. The statistical 

analysis was performed using Primer 6. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 
 

 

 

 

№ 

Taxa 
Sateska 

River 

Crni 

Drim 

River 

Radika 

River 

Ohrid 

Lake 

Prespa 

Lake 

  Turbellaria 

1 Dendrocoelum lacteum  X 

  Oligochaeta 

2 Lumbricidae g. sp.  X X 

  Hirudinea 

3 Dina lepinja X 

4 Erpobdella octoculata  X X X 

5 Glossiphonia pulchella  X 

  Isopoda 

6 Asellus aquaticus X 

  Amphipoda 

7 Gammarus roeseli (f. tetracanthus) X X 

8 G. roeseli (f. triacanthus) X X X X 

9 G. balcanicus X 

10 G. ochridensis X 

11 G. perechiniformis  X 

  Decapoda 

12 Austropotamobius torrentium 

(macedonicus)  X 

13 Potamon fluviatilis X 

  Ephemeroptera 

14 Epeorus assimilis  X X 

15 Ephemerella mucronata  X X 

16 E. ignita  X X 

17 Serratella ikonomovi  X X 

18 Ecdyonurus (Helvetoraeticus) 

subalpinus  X X 

19 Ecd. (H.) picteti  X 

20 Ecd. sp.  X X 

21 Ephemera danica  X X 

22 B. alpinus  X 

23 B. rhodani  X X 

24 B. pentaphlebodes  X 

25 B. melanonyx  X X 

26 B. vernus  X 

27 Baetis sp.  X X 

28 Rhithrogena sp X 

29 Cloeon dipterum  X 

  Odonata X X 

  Plecoptera 

30 Dinocras megacephala X 

31 Perla marginata  X 

32 Isoperla grammatica  X 

33 Isoperla sp.  X 

34 Nemoura sp. X 

  Coleoptera 

35 Platambus maculatus X 

36 Helophorus (Rhopalohelophorus) 

brevipalpis X 

37 Agabus sp. X 

38 Dytiscus dimidiatus  X 

39 Dytiscus sp. X 

40 Colymbetes fuscus  X 

41 Platambus maculatus  X 

42 Agabus (Acatodes) sturmii X 

43 Ilybius fuliginosus  X X 

44 I. quadriguttatus  X 

  Trichoptera X X X X 

  Heteroptera 

45 Aphelocheirus aestivalis X 

46 Nepa cinerea X X 

47 Ilyocoris cimicoides X 

  Diptera 

48 Chironomus gr. riparius  X X 

49 Cricotopus (I.) sylvestris  X 

50 Cryptochironomus gr. defectus  X 

51 Polypedilum sp. 

52 Tipula sp. X 

53 Blephariceridae, gen.sp.  X 

  Gastropoda 

54 Hydrobiidae, gen. sp. X X X 

55 Radix relicta  X X X 

56 R. labiata  X 

57 Ancylus fluviatilis  X X X 

58 Theodoxus fluviatilis dalmaticus  X X 

59 Lymnea stagnalis  X 

60 Planorbis planorbis  X X X 

61 Valvata stenotrema  X X X 

62 Physella acuta  X 

63 Holandriana holandrii  X 

64 Ochridopyrgula macedonica  X X 

65 Planorbarius corneus  X 

66 Stagnicola palustris  X 

67 Radomaniola curta kicavica X X 

68 Chilopyrgula sturanyi  X 

69 Pyrgohydrobia grochmalickii  X 

70 Ohridohoratia polinskii  X 

71 Pyrgohydrobia prespaensis X 

  Bivalvia 

72 Dreissena carinata X X X 

73 Unio crassus  X 

74 Pisidium personatum  X 

75 P. pseudosphaerium  X 

76 P. cesertanum ponderosum  X 

77 Sphaerium rivicola  X 

The highest number of macrozoobenthic taxa was 

recorded in the Sateska River (51), followed by the 

Crni Drim River (32) (Table 1). 

The cluster analysis distinguished three groups of the 

studied sites according to the similarity of their 

macrozoobenthic invertebrates (Fig.2). The first group 

included the river sites (Sateska, Crni Drim and 

Radika rivers), the second group included Debarsko 

Lake and Globocica Reservoir, while the third group – 

Ohrid and Prespa lakes. The most similar were Ohrid 

and Prespa lakes. The river sites had some differences 

due to their different altitude, continuum position and 

probably different river typology. 

 

Fig.2 Dendogram of the cluster analysis of the species 

similarity of the macrozoobenthic invertebrates in 

the examined sampling sites 

 

 

 

Only one alien species, the gastropod Physella acuta, 

was recorded in the Crni Drim River at Moroiski Most 

(Table 1). So far its occurrence does not seem to 

influence on the diversity and distribution of other 

benthic macroinvertebrate species. 
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Fig.1. Total percentage (%) of macrozoobenthic groups 

 in the study sites. 
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