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A b s t r a c t: The class of Gastropoda is one of the Lake Ohrid’ macrozooben-
thic groups, which characterize highest level of endemism. Since the first published re-
ferences until now, studying the Lake Ohrid’s snail fauna represents huge scientific 
challenge for many malacologists from the world. The high percent of endemic as well 
as relic forms among the lake’s gastropods could be explained by the processes of intra-
lacustric speciation during the history and evolution of this aquatic ecosystem. These pro-
cesses no doubt have been enabled by the complexity and stability of the Lake’s basin.   

This work represents the results of the dominant species, from both qualitative 
and quantitative sense of the gastropod fauna from 19 investigated littoral localities of Lake 
Ohrid. The results from the investigations on gastropod fauna has shown that following 
species: Chilopyrgula sturanyi, Radix relicta and Valvata stenotrema quailtatively pre-
dominates in the samples from the littoral region of the Macedonian part of Lake Ohrid. 
The quantitative analyses (according to their presence on m-2), has shown that the fol-
lowing species predominate: Chilopyrgula sturanyi (6879 No·m-2), Theodoxus fluviatilis 
dalmaticus (6412 No·m-2), Pyrgohydrobia grochmalickii (5504 No·m-2) and Valvata 
stenotrema (5009 No·m-2). 
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Introduction 
 

 The benthic region of Lake Ohrid can be divided in three zones: littoral, 
sublittoral and profundal. The littoral habitat of lakes usually supports larger 
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and more diverse populations of gastropod fauna than to the sublittoral and pro-
fundal habitats. The littoral habitat is also highly variable due to seasonal influ-
ences, riparian variation, and direct climatic effects producing high-energy areas 
[1]. The interest of studying the class Gastropoda from the littoral region in 
Lake Ohrid has been very big ever since. According to Hadzisce (1974), only in 
the littoral of Lake Ohrid there are 29 or 54.72% of gastropoda species [2]. 
 The main subject in our investigations was to find dominant gastropoda 
species on different habitats and in different localities of the littoral part from 
the Lake Ohrid. 

The investigations were focused on the littoral region on the Macedo-
nian part of Lake Ohrid from St. Naum to Radožda on 19 different localities. 
 
 

Material and methods 
 

The material was collected during the summer 2002. Samples were taken 
with van-Veen grab, with surface of 225 cm² (15 × 15 cm). The researches were 
made according to the standard limnological methods [3, 4, 5]. 

The samples of gastropod species were collected from 19 different loca-
lities along the coast of the Lake: from the north-west region (Radožda) to the 
south-east region of the Lake (St. Naum). From each locality, there were collec-
ted samples of the littoral zone (0.5 m, 1 m, 2 m, 3 m, 5 m, 10 m, 15 m, 20 me-
ters depth). In the laboratory conditions, the gastropod fauna was watched by bi-
nocular and determined using keys for determination of freshwater invertebra-
tes: Polinski (1929) [6]; Snegarova (1954) [7]; Hubendick, B., & Radoman, P., 
(1959) [8]; Hubendick (1960) [9]; Had`i{~e (1974) [2]; Radoman (1983) [10]; 
Kerovec (1986) [11]; Krunić et al., (1999) [12]. Gastropod fauna was determi-
ned to the level of species. 
 
 

Results and discussion 
 

The results from our investigations have shown that the gastropod fauna 
from the littoral region in Lake Ohrid is very diverse and rich. In this way, 
twenty-eight different species are found. The qualitative composition of gastro-
pod fauna, found on the mentioned littoral regions is presented in the following 
list. The sign "+" means that the species are present. 

According to our list, we can notice, that qualitative composition of 
Gastropoda from the littoral part comprises 28 species that belong to both sub-
classes (Prosobranchia, Pulmonata). The richest is the qualitative composition of 
the subclass Prosobranchia with 18 taxa (from which 16 are endemic), and the 
poorest subclass Pulmonata, with 10 taxa (8 endemic). From attendant 28 spe-
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cies, 24 or 85.71 % are endemic while the other 4 are cosmopolitan. According to 
Mackie (2001), pulmonates tend to be more tolerant than prosobranchs of enri-
chment because pulmonates can rise to the surface to obtain oxygen when the 
dissolved oxygen supply is depleted. The most of them originate by the process 
of intralacustric speciation many years ago, and still exist thanks to the comple-
xity and stability of living conditions of the old lake ecosystem [13]. Radoman 
(1983) [10] found 37 littoral species in whole Lake Ohrid (in Macedonian and 
Albanian part) which belong to Hydrobioidea, a super family of Prosobranchia.  

According to the values in the table, among the present taxa, Pyrgohyd-
robia grochmalickii characterizes highest density (5504 No·m-2) such as in Bu-
dzakoska&Trajanovski (2004) where there are registered 4751 No·m-2. In quan-
titative sense, the most present are Chilopyrgula sturanyi and Theodoxus fluvai-
atilis dalmaticus, with 6879 and 6412 No·m-2. 

Radix relicta characterizes highest frequency (it is only one species pre-
sent in all 19 localities), and Chilopyrgula sturanyi was found in 18 localities 
(not present only in Ljubani{ta locality).   

The following species: Lychnidia had`ii and Gyuraulus paradoxus are 
found only in locality Velidab (Table 1).  
 
Table 1 – Табела 1 
List of gastropoda species from the littoral region of Lake Ohrid (the Macedonian part) 

Лисtа на gastropoda species од лиtоралниоt реgион на македонскиоt 
дел од Охридскоto Eзеро 

SPECIES LITTORAL 
REGION Total ind·m-2 ENDEMIC 

species 
 

Subcl. 
PROSOBRANCHIA 

 
Theodoxus fluvaiatilis 
dalmaticus 

 
 
 
 

+ 

 
 
 
 

6412 

 

Viviparus viviparus + 308  
Valvata stenotrema + 5009 + 
V. rhabdota + 178 + 
V. relicta + 89 + 
Xestopyrgula dybowskii + 178 + 
Chilopyrgula sturanyi + 6879 + 
Ohridopyrgula macedonica 
macedonica + 1813 + 

Macedopyrgula pavlovici + 88 + 
Macedopyrgula wagneri + 132 + 
Trachyochridia filocincta + 222 + 
Ginaia munda munda + 1994 + 
Pyrgohydrobia grochmalickii + 5504 + 
Polinskiola sturanyi + 3060 + 



140 Smiljkov S., Budzakoska-Gjoreska B. et al. 

Contributions, Sec. Biol. Med. Sci XXVIII/1 (2007) 137–144 

Polinskiola polinskii + 44 + 
Lychnidia had`ii + 177 + 
Gocea ohridana + 133 + 
Neofossarulus stankovici + 178 + 

 
Subcl. 

PULMONATA 
 
Limnaea stagnalis 

 
 
 

+ 

 
 
 

44 

 
 
 

Radix relicta + 3455 + 
Coretus corneus + 798  
Gyraulus paradoxus + 89 + 
Carinogyraulus lychnidicus + 1065 + 
Carinogyraulus trapezoides + 532 + 
Gyraulus macedonicus + 1155 + 
Gyraulus albidus + 264 + 
Zaumia sanctizaumi + 88 + 
Ancylus lapicidus + 308 + 

 
Table 2 – Табела 2 

Quantitative composition of class Gastropoda from the littoral region in Lake Ohrid 
Кванtиtаtивна комpозиција на класаtа Gastropoda од лиtоралниоt 

реgион на Охридскоto Eзеро 

 
Region 

 
Localities 

Total 
No·m-2 

Number of 
species 

Total 
No·m-2 

Middle 
value 

No·m-2 

Rado`da 754 5 
Livadi{te 1414 6 
Kali{ta 1654 5 

 
Northwestern 
littoral region 

Struga 2596 5 

6391 
 

10 species 

 
 

1598 

St. Erazmo 531 4 
Daljan 841 5 
Gra{nica 709 5 
Kaneo 1728 6 

 
Northeast 

littoral region 

Pristani{te 1596 5 

5405 
 
 

12 species 
 

 
 

1081 
 

Metropol 2827 10 
Ele{ec 2653 8 
Pe{tani 3417 9 
Gradi{te 1018 6 

 
East 

littoral region 

Velidab 7315 12 

17230 
 
 

15 species 
 

 
 

3446 

Veljape{ 486 6 
Trpejca 798 8 
Zaum 1772 8 
Ljubani{ta 6081 7 

 
Southeast 

littoral region 

St. Naum 5060 12 

14197 
 
 

19 species 

 
 

2839 
 

Total No·m-2 43223 2241 
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Table 2 shows the different qualitative and quantitative composition on 

gastropod fauna from the littoral regions on Lake Ohrid. 
Actually, the maximum number of species (12) of the gastropoda fauna 

are recorded on the localities Velidab and St. Naum. In the locality St. Erazmo, 
the qualitative composition was poorer compared with other localities. 

The southeast littoral region characterizes highest biodiversity (19 spe-
cies). The east littoral region, with 15 registered taxa takes second place about 
diversity, and northwestern littoral region, with 12 taxa, takes the last place, that 
is seen from Table 2.   

East littoral region with middle value of 3446 No·m-2, northwestern with 
1598 No·m-2, and lowest total middle density have southeastern littoral region 
with 2839 No·m-2.  

These different qualitative composition, and density of Gastropoda (Table 
2) can be explained with the different combination of complex water conditions 
that happens in investigated localities, especially on habitat where they live, 
where different gastropod species have special affinity, like taxa Pyrgohydrobia 
grochmalickii on sandy bottom to 5 meters depth. Rado`da locality, represents 
north-western watershed area where rocky dominates bottom facies. In locality 
Kališta has muddy community with well developed macrophytic vegetation. St. 
Naum is watershed point in southeastern littoral area which is found on beach 
near monastery St. Naum, where dominates sandy bottom. Habitat is important 
for quantitative and qualitative density of the fauna of Gastropoda.  

There are typical taxa for various habitat that can be found rearly, or 
those who can be found in Lake ecosystem. So, taxa Gyraulus paradoxus, Pyr-
gohydrobia grochmalickii and Gocea ochridana are registered in the littoral 
region on research localities in Lake. First in Velidab locality; second in Daljan, 
Zaum, Ljubaništa; and the third just in locolity Zaum. 

Regarding the qualitative composition (Table 2), it is obvious that Veli-
dab with 7315 No·m-2, represent the most populated locality. The locality Lju-
baništa is on the second place with 6081 No·m-2, and the poorest density is re-
gistered in the locality Veljape{, 486 No·m-2.  

Unfortunately, there are not published data about the dominant species 
of Gastropoda on the littoral region of Lake Ohrid. So, it is not possible to make 
a comparison from this aspect. 

The following species: Chilopyrgula sturanyi, Radix relicta and Val-
vata stenotrema qualitatively predominates in the samples from the littoral 
region of the Macedonian part of Lake Ohrid. The quantitative analyses (accor-
ding to their presence on m-2), has shown that the following species predomi-
nate: Chilopyrgula sturanyi (6879 No·m-2), Theodoxus fluviatilis dalmaticus (6412 
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No·m-2), Pyrgohydrobia grochmalickii (5504 No·m-2) and Valvata stenotrema 
(5009 No·m-2). 

Conclusions 
 

 According to our results, the qualitative composition of the class Ga-
stropoda from the littoral region on Lake Ohrid in R. Macedonia comprises 28 
species. From 28 registered species, 24 belong to endemic and 4 to the group of 
cosmopolitan gastropoda fauna. This fact indicates that from qualitative aspect, 
the gastropodes’ fauna on the littoral part of Lake Ohrid is richer with endemic 
species. Velidab with 7315 No·m-2, represent the most populated locality. 
 Radix relicta characterizes highest frequency (it is only one species 
present in all 19 localities), and Chilopyrgula sturanyi was found in 18 localities 
(not present only in Ljubani{ta locality).   
 The following species: Lychnidia had`ii and Gyuraulus paradoxus are 
found only in locality Velidab. 
 We can conclude that east littoral region is the most populated with 
middle value of 3446 No·m-2. 

 The results from the investigations on gastropod fauna has shown that 
following species: Chilopyrgula sturanyi, Radix relicta and Valvata stenotrema 
qualitatively predominates in the samples from the littoral region of the Mace-
donian part of Lake Ohrid. The quantitative analyses (according to their pre-
sence on m-2), has shown that the following species predominate: Chilopyrgula 
sturanyi (6879 No·m-2), Theodoxus fluviatilis dalmaticus (6412 No·m-2), Pyrgo-
hydrobia grochmalickii (5504 No·m-2) and Valvata stenotrema (5009 No·m-2). 
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Klasata Gastropoda e edna od faunisti~kite grupi na ohridskite in-
vertebrati, koi demonstriraat visok stepen na endemizam. Prou~uvaweto na 
ohridskite pol`avi pretstavuva poseben interes zaradi reliktni i ende-
mi~ni formi koi se sozdadeni po pat na intralakustri~na specijacija, koja 
s# u{te trae, blagodarenie na kopleksnite, me|utoa stabilni `ivotni uslovi 
vo ezerskiot ekosistem.    

Vo ovoj trud se dadeni dominantnite taksoni od gastropodnata fauna 
od 19-te istra`uvani litoralni lokaliteti od Ohridskoto Ezero, vo kva-
litativen i kvantitativen pogled. Rezultatite od na{ite istra`uvawa 
poka`aa deka taksonite: Chilopyrgula sturanyi, Radix relicta i Valvata stenotrema, 
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kvalitativno dominiraat vo probite od litoralniot region na Ohridskoto 
Ezero vo R. Makedonija. Kvantitativnite analizi na probite poka`aa deka 
dominiraat slednite taksoni: Chilopyrgula sturanyi (6879 ind·m-2), Theodoxus 
fluviatilis dalmaticus (6412 ind·m-2), Pyrgohydrobia grochmalickii (5504 ind·m-2) i 
Valvata stenotrema (5009 ind·m-2). 

 
Klu~ni zborovi: dominantni vidovi, gastropodna fauna, litoral, Ohridsko 
Ezero. 
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Table 1 – Табела 1 
List of gastropoda species from the littoral region of Lake Ohrid (the macedonian part) 

Лисtа на gastropoda species од лиtоралниоt регион на македонскиоt 
дел од Охридско Eзеро 

 
SPECIES LITTORAL 

REGION Total ind·m-2 ENDEMIC 
species 

 
Subcl. 

PROSOBRANCHIA 
 
Theodoxus fluvaiatilis 
dalmaticus 

 
 
 
 

+ 

 
 
 
 

6412 

 

Viviparus viviparus + 308  
Valvata stenotrema + 5009 + 
V. rhabdota + 178 + 
V. relicta + 89 + 
Xestopyrgula dybowskii + 178 + 
Chilopyrgula sturanyi + 6879 + 
Ohridopyrgula macedonica 
macedonica + 1813 + 

Macedopyrgula pavlovici + 88 + 
Macedopyrgula wagneri + 132 + 
Trachyochridia filocincta + 222 + 
Ginaia munda munda + 1994 + 
Pyrgohydrobia 
grochmalickii + 5504 + 

Polinskiola sturanyi + 3060 + 
Polinskiola polinskii + 44 + 
Lychnidia had`ii + 177 + 
Gocea ohridana + 133 + 
Neofossarulus stankovici + 178 + 

 
Subcl. 

PULMONATA 
 
Limnaea stagnalis 

 
 
 

+ 

 
 
 

44 
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Radix relicta + 3455 + 
Coretus corneus + 798  
Gyraulus paradoxus + 89 + 
Carinogyraulus lychnidicus + 1065 + 
Carinogyraulus trapezoides + 532 + 
Gyraulus macedonicus + 1155 + 
Gyraulus albidus + 264 + 
Zaumia sanctizaumi + 88 + 
Ancylus lapicidus + 308 + 

 
 
 
 
 
Table 2.  Quantitative composition of class Gastropoda from the littoral region in Lake 
Ohrid 
Табела 2. Квантитативна композиција на класата Gastropoda од литоралниот 
регион на Охридско езеро. 
 

 
Region 

 
Localities 

Total 
No·m-2 

Number 
of species 

Total 
No·m-2 

Middle 
value 

No·m-2 

Rado`da 754 5 
Livadi{te 1414 6 
Kali{ta 1654 5 

 
Northwestern 
littoral region 

Struga 2596 5 

6391 
 

10 species 

 
 

1598 

St. Erazmo 531 4 
Daljan 841 5 
Gra{nica 709 5 
Kaneo 1728 6 

 
Northeast 

littoral region 

Pristani{te 1596 5 

5405 
 
 

12 species 
 

 
 

1081 
 

Metropol 2827 10 
Ele{ec 2653 8 
Pe{tani 3417 9 
Gradi{te 1018 6 

 
East 

littoral region 

Velidab 7315 12 

17230 
 
 

15 species 
 

 
 

3446 

Veljape{ 486 6 
Trpejca 798 8 
Zaum 1772 8 
Ljubani{ta 6081 7 

 
Southeast 

littoral region 

St. Naum 5060 12 

14197 
 
 

19 species 

 
 

2839 
 

Total No·m-2 43223 2241 
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Р е з и м е 
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Klasata Gastropoda e edna od faunisti~kite grupi na Ohridskite 

invertebrati, koi demonstriraat visok stepen na endemizam. 
Prou~uvaweto na ohridskite pol`avi pretstavuva poseben interes zaradi 
reliktni i endemi~ni formi koi nastanale po pat na intralakustri~na 
specijacija, koja se u{te trae, blagodarenie na kopleksnite, me|utoa 
stabilni `ivotni uslovi vo ezerskiot ekosistem.    

Vo ovoj trud se dadeni dominantnite taksoni od gastropodnata 
fauna od 19-te istra`uvani litoralni lokaliteti od Ohridskoto Ezero, vo 
kvalitativen i kvantitativen pogled. Rezultatite od na{ite istra`uvawa 
poka`aa deka taksonite: Chilopyrgula sturanyi, Radix relicta i Valvata stenotrema, 
kvalitativno dominiraat vo probite od litoralniot region na Ohridskoto 
Ezero vo R. Makedonija. Kvantitativnite analizi na probite poka`aa deka 
dominiraat slednite taksoni: Chilopyrgula sturanyi (6879 ind·m-2), Theodoxus 
fluviatilis dalmaticus (6412 ind·m-2), Pyrgohydrobia grochmalickii (5504 ind·m-2) i 
Valvata stenotrema (5009 ind·m-2). 

 
Klu~ni zborovi: dominantni vidovi, gastropodna fauna, litoral, Ohridsko 
Ezero. 
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