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Abstract: 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™), has shown that the fol-
lowing species predominate: Chilopyrgula sturanyi (6879 No-m™), Theodoxus fluviatilis
dalmaticus (6412 No-m™), Pyrgohydrobia grochmalickii (5504 No-m?) and Valvata
stenotrema (5009 No-m™).
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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 Radozda 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 cm? (15 x 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 (Radozda) 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, S 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]; Kruni¢ 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™) such as in Bu-
dzakoska&Trajanovski (2004) where there are registered 4751 Nom™. In quan-
titative sense, the most present are Chilopyrgula sturanyi and Theodoxus fluvai-
atilis dalmaticus, with 6879 and 6412 No-m™.

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 — Tabemna 1
List of gastropoda species from the littoral region of Lake Ohrid (the Macedonian part)
Jlucta na gastropoda species 00 autopaniuot peguor Ha MAKeOOHCKUO t
den 00 Oxpudckoto Ezepo

LITTORAL . 2 ENDEMIC
SPECIES REGION Total ind'-m species
Subcl.
PROSOBRANCHIA
Theodo?cus Sfluvaiatilis n 6412
dalmaticus
Viviparus viviparus + 308
Valvata stenotrema + 5009 +
V. rhabdota + 178 +
V. relicta + 89 +
Xestopyrgula dybowskii + 178 +
Chilopyrgula sturanyi + 6879 +
Ohrldopy.rgula macedonica n 1813 n
macedonica
Macedopyrgula paviovici + 88 +
Macedopyrgula wagneri + 132 +
Trachyochridia filocincta + 222 +
Ginaia munda munda + 1994 +
Pyrgohydrobia grochmalickii + 5504 +
Polinskiola sturanyi + 3060 +
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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 — Tabena 2
Quantitative composition of class Gastropoda from the littoral region in Lake Ohrid
Kesan tutatusna xomposuyuja na kiacata Gastropoda 00 i topanuuot
peguon Ha Oxpudcko to Ezepo

Total Number of Total Middle
Region Localities No-m™ species No'm™ value
Nom™
Rado " da 754 5 6391
Northwestern | [iyadi{te 1414 6
littoral region Kali{ta 1654 5 10 species 1598
Struga 2596 5
St. Erazmo 531 4 5405
Northeast Daljan 841 5
littoral region Gra {nica 709 5 ' 1081
Kaneo 1728 6 12 species
Pristani { te 1596 5
Metropol 2827 10 17230
East Ele{ec 2653 8
littoral region Pe { tani 3417 9 ' 3446
Gradi (te 1018 6 15 species
Velidab 7315 12
Veljape { 486 6 14197
Southeast Trpejca 798 8
littoral region Zaum 1772 3 2839
Ljubani{ta 6081 7 19 species
St. Naum 5060 12
Total No-m™ 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™, northwestern with
1598 No-m™, and lowest total middle density have southeastern littoral region
with 2839 No-m™.

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
Kalista 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, Ljubanista; and the third just in locolity Zaum.

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

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), has shown that the following species predomi-
nate: Chilopyrgula sturanyi (6879 No'm?), Theodoxus fluviatilis dalmaticus (6412
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No'm™), Pyrgohydrobia grochmalickii (5504 No-m™) and Valvata stenotrema
(5009 No'm™).
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™, 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™.

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), has shown that the following species predominate: Chilopyrgula
sturanyi (6879 No-m™), Theodoxus fluviatilis dalmaticus (6412 No-m™), Pyrgo-
hydrobia grochmalickii (5504 No-m™) and Valvata stenotrema (5009 No-m™).

REFERENCES

1. Mackie GL. (2001): Applied Aquatic Ecosystem Concepts. Kendall/Hunt
Publishing Company. XXV, ISBN 0-7872-7490-9.

2. Had i{~e S. (1974): The fauna of the snails in Lake Ohrid as an animal
group rich with endemic forms and its spread in the separate zones of bental region.
Congress for problem of the regulation of Lake Ohrid. Skopje, pp. 260-271.

3. Lind OT. (1979): Handbook of common methods in limnology. The C. V.
Mosby Company, St. Luis-Toronto-London, pp. 199.

4. Wetzel RG. (1975): Limnology. W. B. Saunders company, Philadelphia. Pen-
silvania, pp. 743.

5. Wetzel RG., Likens G. (1979): Limnological Analyses. W. B. Saunders comp.
Philadelphia, London, Toronto, pp. 263—-270.

6. Polinski W. (1929): Limnological investigation of Balcan Peninsula. Relict
Gastropod fauna of Lake Ohrid. Glas Srp. akad. nauka, Beograd, 173(65): 131-178.

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



Dominant species of the gastropod fauna ... 143

7. Snegarova Lj. (1954): Fauna of Gastropods on the Lake Ohrid. Acta. Pub-
lished by Museum for Natural Sciences, Skopje. pp. 55-85.

8. Hubendick B., Radoman P. (1959): Studies on the Gyraulus species of Lake
Ohrid. Morphology. — Arkiv. for Zool., 12: 223-243.

9. Hubendick B. (1960): Faunistic review of the Ancylidae of Lake Ohrid. —
Arch. Sc. Biol/. Beograd, (3—4): 89-97.

10. Radoman P., (1983): Hydrobioidea, a super family of Prosobranchia (Gas-
tropoda). I. Systematics. Monographs, Serb. Acad. Sci., Belgrade, str. 1-256.

11. Kerovec M. (1986): Handbook for Invertebrates from our springs and ri-
vers. Sveucilisna Naklada Liber, Zagreb. Posebno izdanje.

12. Kruni¢ M., Brajkovi¢ M., Sapkarev J., Tomanovié @ ., Stanisavljevi¢ Lj.
(1999): Systematics of Invertebrates with Practice. II Part. Biolo {ki fakultet, Univerzi-
teta u Beogradu.

13. Stankovi¢ S. (1959): Lake Ohrid and its living world Published by "Kultu-
ra", Skopje, pp. 1-422.

14. Budzakoska B., Trajanovski S. (2004): Qualitative and quantitative com-
position of Gastropod fauna from some littoral points in Lake Ohrid. Balwois Confe-
rence on water observation and information system for decision support (in press).
25/29 May 2004, Ohrid, Macedonia.

Pe3sume

JOMMNHAHTHMU BN10OBU OO TACTPOIIOJHATA ®AYHA
HA JUTOPA/HHUOT PETMOH HA OXPUICKOTO E3EPO
BO P. MAKEJTOHMJA

Cvumkos C.,' Bypakocka-Fopecka B.,2 lankapes J.,' TpajanoBckn S.2

"Uncmuiniy 3a 6uonozuja, IMpupoono-maitiemaifiuuru gaxyitieid,
Crkoiije, P. Maxeoonuja
’Xuopobuoaowku 3a600 + Oxpuo, P. Maxedonuja

Knacara Gastropoda € egHa o (payHUCTMUKUTE IPYIH HA OXPUJCKUTE UH-
BepTeOpaTu, KOM IEMOHCTPUPAAT BUCOK CTENleH Ha eHpeMu3aM. IIpoyuyBameTo Ha
OXPHUJICKUTE TOJIKaBU MpeTcTaByBa MoceOeH MHTepecC 3apajll peuKTHU U eHfe-
MuuHE (POPMH KOU Ce CO3/Ia[ieH! MO TaT Ha MHTPAJIaKyCTPUYHA Clelfjanmja, Koja
c# yuTe Tpae, 6JarogapeHue Ha KOIUIEKCHUTE, MefyToa CTaOUIHU XXUBOTHU YCJIOBH
BO €3€PCKUOT €KOCUCTEM.

Bo oBoj Tpyn ce gageHn TOMUHAHTHUTE TAKCOHU Of] FacTpOIOfHaTa (hayHa
on 19-te ucrpakyBanu auTopainu jJokainuretn of Oxpuackoro Ezepo, Bo kBa-
JINTaTUBEH W KBAaHTUTATUBEH Iorjeq. PesynraTuTe off HaluTe HCTPaKyBamba
nokazaa fieka takconure: Chilopyrgula sturanyi, Radix relicta n Valvata stenotrema,
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KBJIUTATUBHO IOMUHUPAAT BO MPOOUTE Off IUTOPATHUOT peruoH Ha OXpUACKOTO
E3zepo Bo P. Makenonuja. KBanTUTATUBHUTE aHATU3M HA TPOOUTE MOKaxkaa fieka
NOMUHEpAaT clefuutTe Takconm: Chilopyrgula sturanyi (6879 ind-m™), Theodoxus
fluviatilis dalmaticus (6412 ind-m™), Pyrgohydrobia grochmalickii (5504 ind-m?) u
Valvata stenotrema (5009 ind-m™).

Kyunu 360poBu: TOMUHAHTHY BUIOBH, racTpoONoNHA (hayHa, TuTopai, OXpuicko
Esepo.
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Table 1 — TabGena 1

List of gastropoda species from the littoral region of Lake Ohrid (the macedonian part)

Jlucta na gastropoda species 00 i toOpanuuo t pecuon Ha MaKkeOOHCKUO t

den 00 Oxpudcko Ezepo

LITTORAL . 2 ENDEMIC
SPECIES REGION Total ind'-m species
Subcl.
PROSOBRANCHIA
iy heodo'xus Sfluvaiatilis n 6412
dalmaticus
Viviparus viviparus + 308
Valvata stenotrema + 5009 +
V. rhabdota + 178 +
V. relicta + 89 +
Xestopyrgula dybowskii + 178 +
Chilopyrgula sturanyi + 6879 +
Ohrldopy.rgula macedonica n 1813 n
macedonica
Macedopyrgula paviovici + 88 +
Macedopyrgula wagneri + 132 +
Trachyochridia filocincta + 222 +
Ginaia munda munda + 1994 +
Pyrgohyd.rob.l.a n 5504 n
grochmalickii
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

Tabena 2. KBantuTariBHa KoMrno3ulyja Ha kiiacara Gastropoda oJ1 IMTOPaITHUOT
peruoH Ha OXpHIICKO €3€pO.

Total Number Total Middle
Region Localities No-m™ of species No-m™ value
No'm™
Rado “da 754 5 6391
Northwestern | Livadi{te 1414 6
littoral region | Kali{ta 1654 5 10 species 1598
Struga 2596 5
St. Erazmo 531 4 5405
Northeast Daljan 841 5
littoral region | Gra {nica 709 5 1081
Kaneo 1728 6 12 species
Pristani { te 1596 5
Metropol 2827 10 17230
East Ele{ec 2653 8
littoral region | Pe{tani 3417 9 3446
Gradi {te 1018 6 15 species
Velidab 7315 12
Veljape { 486 6 14197
Southeast Trpejca 798 8
littoral region | Zaum 1772 8 2839
Ljubani{ta 6081 7 19 species
St. Naum 5060 12
Total No-m™ | 43223 2241
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Pesume

TOMWUHAHTHY BUOBHY O] TACTPOIIOHATA ®AYHA HA
JUTOPAJTHUOT PETMOH HA OXPUJICKOTO E3EPO BO P.
MAKEJOHUJA

Cvumkos C.,' Bypakocka-Fopecka B.,2 lllankapes J.,'
Tpajanoscku C.2
'Uncitiuiiyi 3a 6uonozuja, Ipupodro-maitiemaiiuuxu paxyaitieit, Ckoiije
2 Xuopobuoaowku 3a600-Oxpuo

Kiacara Gastropoda e egna of ayHuctnuknute rpynu Ha OXpHACKHATE
uHBepTeOpaTH, KOWM J[IEMOHCTPHpaaT BHCOK CTENEH Ha  CHIEMHU3aM.
ITpoyuyBameTO Ha OXPHUICKUTE TOJIKABH MPETCTaByBa MOceOeH MHTEpeC 3apaian
PEJIMKTHN W €HAEMUYHN (POPMH KOM HacTaHaJle MO HaT HAa MHTpaJaKyCTpHUIHA
crienjangja, Koja ce YIITe Tpae, OilarogapeHne Ha KOIUIEKCHUTE, MeryToa
CTaOWIIHU XKNBOTHH YCIIOBH BO €3€PCKIOT EKOCHCTEM.

Bo oBOj Tpym ce fameHNM AOMUHAHTHUTE TAaKCOHHM Off TacTpPOIOfHATA
¢ayna ox 19-Te ucTpakyBaHu IUTOPANHA JoKamuTeTn off Oxpunckoro E3epo, Bo
KBaJIMTaTHBEH M KBAHTUTATHBEH TOTJe]l. Pe3ynTaTuTe off HalIUTE NCTPasKyBamba
MoKakaa fieka Takconure: Chilopyrgula sturanyi, Radix relicta n Valvata stenotrema,
KBaJIMTaTUBHO IOMUHUPAAT BO MPOOUTE Off IUTOPATHUOT peruoH Ha OXpHUICKOTO
E3epo Bo P. Makenonnja. KBanTuTaTBHATE aHANN3M HAa MPOOUTE TIOKaKaa jleka
NOMUHUpAAT cleguuTe Takconm: Chilopyrgula sturanyi (6879 ind-m™), Theodoxus
fluviatilis dalmaticus (6412 ind-m™), Pyrgohydrobia grochmalickii (5504 ind'm?) u
Valvata stenotrema (5009 ind-m™).

Knyunu 300poBu: JOMUHAHTHYU BUIOBH, racTpONOAHA (hayHa, TuTopait, OXpuacKo
Esepo.
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