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Abstract — The molluscs were found
to be one of the principal components
of the aquatic ecosystems within the
investigated stretches, thus we decided
to present the characteristics of the
community of this group in detail. A total
of 31 mollusc taxa were identified. The
result of Correspondence Analyses based
on the distribution of molluscs along the
Danube River indicates difference in
overall environmental conditions in the
part of the Danube River upstream and
downstream the site Stara Palanka-Ram
(JDS58), which is in concordance with
the Danube typology.

INTRODUCTION

Molluscs are an important group
of the aquatic community within the
investigated parts of the rivers. Molluscs were
found to be one of the principal components
of the macroinvertebrate community in
regard to number of identified species, as
well as in regard to relative abundance

WuctuTyT 32 OHONOIIKA HCTpaXkKHBama
,»Cunnma CranxoBuh®, Yausepsurer y Be-
orpany, bynesap necnora Credama 142,
11000 Beorpan, Cpbuja

Casicemax — C 063upom na je yTBphe-
HO Jla Cy MEKYyIIIH jeAHa O OCHO-
BHUX KOMIIOHEHTH BOJICHHX EKOCHCTE-
Ma y OKBHPY HCTPaXXMBAaHUX TOKOBA,
OJUTYYHIIN CMO /13 IETaJbHO IPEACTABUMO
KapaKTEPHCTUKE 3ajeHUIIC OBE TpyIIe.
VKkynHo je uaeHTuukoBan 31 TakcoH
Mekymana. Pesyaratr kopecrnojeHTHe
aHauu3e, 3aCHOBAaH Ha AUCTpUOYIMjH
MeKymana ayx peke JlyHas, ykasyje
Ha pa3JIiKe y CBUM YCIIOBHMA JKHBOTHE
cpeaMHe y nenoBuMa Toka Jlynasa y3Bo-
JTHO M HU3BOIHO o] jokaiurera Crapa
[Tananka-Pam (JDS58), mrro je y cknamy
ca tunonorujom JlyHaga.

YBOJ

Mexymmu (Mollusca) cy Baxna
rpylia aKBaTHMYHHUX 3ajeflHHLa y OKBHPY
HUCTPaXUBAHUX JIEJIOBA PEYHUX TOKOBA.
VYTBpheHo je nma ¢y MeKyIuM jeaHa on Ha-
JBOKHUJUX KOMIIOHEHTH 3aje[[HUILE MaKpo-
OecknuMemaka y3umajyhu y o63up 0Opoj
UICHTU(QUKOBAaHUX BPCTA, KAO U PENATHBHY
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(Jakovéev, 1987, 1988; Arambasi¢, 1994;
Simi¢ et al., 1997; Simi¢ and Simi¢, 2004).
That was expected concerning watercourse
type. In potamon-type rivers in Serbia and
neighbouring regions, molluscs are, together
with Diptera (Insecta) and Oligochaeta
(Annelida), typically the most diverse and
abundant groups (Csanyi and Paunovic,
2006; Paunovi¢ et al., 2006, 2007b, 2008;
Sommerwerk et al., 2009). The changes of
the Mollusca community along the Serbian
part of the Danube River are evident and are
influenced by the changes in overall character
of the river, thus those alterations could be
used as typological descriptor of the water
body. Due to the significant contribution
to the structure of aquatic ecosystems of
investigated stretches (Paunovi¢ et al,
2007b), as well as to an importance of this
group as typological descriptor (Paunovi¢ et
al., 2005), we decided to analyze the structure
of the Molluscs community in detail.

The overview of the investigations
on Gastropoda in Serbia was presented
by Jovanovi¢ (1995a). Data on aquatic
Molluscs in Serbia have been published
within the frame of studies on the whole
macrozoobenthos  (Zivi¢ et al, 2001;
Paunovié¢ et al., 2004, 2005; Jovi¢ et al.,
2006; Csanyi and Paunovi¢, 2006) or within
the works concerning environmental quality
(Markovi¢ and Miljanovié, 1995; Paunovi¢
et al., 1999; Simi¢ and Simi¢, 1999). Very
few authors have examined molluscs as a
separate component of aquatic ecosystem
as for example Tadi¢ (1976), Radoman
(1976, 1983), Arambasi¢ (1994), Jovanovié
(1995b), Karaman (2001a, 2001b), Karaman
and Zivi¢ (2001). Paunovié et al., (2006,
2007a) presented the distribution of three
non-indigenous mussels (Corbiculafluminea,
Corbicula  fluminalis and  Sinanodonta
woodiana) in Serbian waters.

Malacology is the study of molluscs.
Malacology differs from Conchology which
is the study of clams only.

Body of the molluscs is composed
of soft tissues and mantle witch secretes

opojuocr (Jakovcev, 1987,1988;
1994; Simi¢ u cap., 1997; Simil
2004). To je oyekHBaHO, C 003MPO
BOJIOTOKA. Y peKama IoTaMOH-THIIA
U CYCEHUM PETHOHUMA, TPYIIE |
Diptera (Insecta) u Oligochaeta (
Ccy OOMYHO Hajpa3HOBPCHHjE U HA]
(Csanyi u Paunovié¢, 2006; Pauno
2006, 2007b, 2008; Sommerwerk
2009). IlpomeHe y 3ajeIHHULM Mel
Jy’K CpIICKOI jeya Toka Jlynasa cy
JIHEe W U3a3BaHe MpOMEHaMa y O
pakTepuma peKe, Tako Ja Ce Te I
MOTY KOPUCTHUTH Ka0 THIOJOMIKA
Topu BogHOT Tena. C 003upoM Ha
JONPUHOC Y CTPYKTYPH BOJCHHUX €
Ma y HCTpaXuBaHHM TokoBuMma (Pau
u cap., 2007b), ka0 U BaKHOCT 0BE
Kao TUIIOJOUIKOT MHauKaropa (Paun
cap., 2005), omTydmim cMo J1a IeTalbH
JH3APAMO CTPYKTYPY 3ajCIHULE Me

[pernen ucrpaxusama Gastr
y Cpb6uju npencrasmia je Jovanovié (1
Ilomammi O aKBaTWUYHHUM MEKYIILHUMA
Cpbuju cy 00jaBJbEHN Y OKBHUPHO] CTY}
0 METOKYITHO] 3ajeHUIN MaKpOOeCcKHy
maka (Zivié u cap., 2001; Paunovié u cap.
2004, 2005; Jovi¢ u cap., 2006; Csan
Paunovi¢, 2006) win y OKBHPY pafoBa
M ce OJIHOCE Ha KBAJIUTET JKMBOTHE CPEJ
(Markovi¢ u Miljanovi¢, 1995; Paunov
cap., 1999; Simi¢ u Simi¢, 1999). Mamu
ayTopa je mpoyuaBao MEKYILLE Kao OXBOje
Hy KOMIIOHEHTY BOJCHHX EKOCHCTEMa, Kao:
wrro ¢y Ha npuMep: Tadié (1976), Radomar
(1976, 1983), Arambasi¢ (1994), Jovanov
(1995b), Karaman (2001a, 2001b, 200
2007a, 2007b) u Karaman u Zivié (2001)
Paunovi¢ u capaguuium (2006, 2007a) cy
TIPEICTABIIM AUCTPUOYIIH]Y TPU AJIOXTOHE:
Bpcre mKkosbky y pexama Cpouje (Corbicula
Sfluminea, Corbiculafluminalis u Sinanodonta
woodiana). )
Majiakosioruja npoy4aBa MEKyIne
U paslikKyje ce O KOHXOJOTHje KOja Ipoyyda-
Ba caMo IIKOJbKe. Temo MeKyIana je usrpa-
heHo o7 MEKMX TKHBA M IUIAIITA KOJH JIy4d
wymTypy. Kox Hekux BpcTa MeKyInama, Mo-
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solid shell. Some species of the molluscs can
consists of different modifications in their
anatomy, while the others can lack some
parts of the body.

It is a diverse group consisting of
the well-known clams (Bivalvia), snails
(Gastropoda), —octopuses (Cephalopoda),
chitons (Polyplacophora), as well as some
not so familiar and smaller groups which not
known to the general public (Scaphopoda,
Aplacophora, Monoplacophora, Calyptopto-
matida and Caudofoveatans).

The phylum Mollusca is, by recent
knowledge, the second most diverse animal
group. There are various estimates of the
number of species, ranging from 80.000
(Boss, 1973)to 135.000 (Van Bruggen, 1995),
or even 200,000 (Lydeard et al., 2004). The
variation in evaluation of total number of
molluscs species, illustrates the low level of
knowledge about the group, which is the truth
mostly in relation to terrestrial malacofauna.
It has been estimated that more than 100.000
species are still undescribed and await formal
description. According to Abbott (1989)
and Seddon (2000) about 5,000 species of
molluscs inhabit freshwater habitats, while
freshwater fauna comprise about 4.000 valid
described species (Strong et al., 2008). It is
evaluated that about 1.500 species of land
and freshwater gastropods and bivalves
occur in Europe (Pfleger, 1990).

The origin of molluscs date before
the Cambrian (some 500 million years
ago). Man has used molluscs for various
reasons including producing the bijou
and decorations, as well as a food source.
Many species are commercially important.
For example, the commercial harvest of
freshwater mussels is a multi-million dollar
industry in North America.

A lot of species of freshwater
mussels and snails are threatened or
endangered throughout the world. In the
case of freshwater molluscs, the aquatic
ecosystem degradation and loss of habitat,
as well as pollution are the main reasons
(Seddon, 2000).

Iy IOCTOjaTd Pa3InyiuTe MogubHuKanuje y
rpalju, 70K KOX APYTHX, NOJEIMHU JENOBH
Tesa MOy ¥ HeJIOCTajaTH.

Toje pa3HOBpCHATPyTaKoja00yxBa-
Ta 106po nosuare mkosbKe (Bivalvia), mysxe-
Be (Gastropoda), okromozne (Cephalopoda),
xutone (Polyplacophora), kao H Heke
Mambe U He TaKo CPOJHE IPyIe Koje HHCY
umpe nosmare (Scaphopoda, Aplacophora,
Monoplacophora, Calyptoptomatida  u
Caudofoveatans).

dunym Mekymana je mo  Tpe-
HYTHOM Ca3Hamy JIpyra Hajpa3HOBPCHHja
rpyma xuBoTHma. [locToje pasnuiuTe mpo-
nee 6poja BpeTa, Koje ce kpehy on 80000
(Boss, 1973) mo 135000 (Van Bruggen,
1995), unu wax 1o 200000 (Lydeard u cap.,
2004). Paznnke y IPOLCHU YKYIHOT 6poja
BpCTA MEKyIlaua, ykasyjy Ha ciabo mosHa-
Bame Te TPyIE, WITO CE YIIABHOM OJIHOCH
Ha TepecTpudHy Manaxodaymy. IIpomueme-
Ho je ma Bume ox 100000 BpeTa jour yBeK
HUje ONHCAHO, U 4eKa 3BaHuyan onuc. Ipe-
Ma Abbott-y (1989) u Seddon-y (2000), oxo
5000 BpcTa MeKyIlala Hace/bapa CJIaTKOBO-
JIHA CTAHWIITA, JIOK CIaTKoBojaHa (ayHa ca-
apsxu oko 4000 TpeHyTHO ONMCAHHUX BPCTa
(Strong u cap., 2008).

IIpouemeHo je na'y EBponu mocro-
ju oko 1500 BpcTa TEPECTPHIHAX H CIIATKOBO-
nuux myxesa u mkosske (Pfleger, 1990).

Mexkymmy ¢y ce MOjaBHIii Tpe Ka-
MGpujyma (mpe oxo 500 mMuIHOHA TOJIFHA).
Jbyau cy myXeBe U NIKOJbKE KOPUCTHIN 32
IPOM3BO/IELY HAKHTA M YKPaca, Kao 1y HCXpa-
Hi. Besuku 6poj BpCTa MMa KOMEPLUjaTHH
3nauaj. Y CeBepHO] AMCpUIH KOMepIHja-
JTHO y3Tajarbe CIATKOBOIHUX INKOJHKH JIOHO-
CH MUJIHOHE 1071apa.

V ¢BETY BEJMKH OPOj CIATKOBOJHUX
IIKOJBKH ¥ ITy’KeBa IPUIIAIa PU3UIHO]j IPyIH
win je yrpoxero. Kana cy y nurary CJ1aTko-
BOJHH MEKYIIIH, [IABHU PA3JO3H 3a OBAKBO
cTame Cy Jerpajanyja BOJCHUX eKOCHCTe-
Ma ¥ HECTaHAK CTaHHMIITA, Kao U 3araherse
(Seddon, 2000).
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Freshwater ~ molluscs are particularly
sensitive to anthropogenic changes in aquatic
ecosystems. Thus, these organisms can be
used to evaluate the quality/status or the
degree of degradation of aquatic habitats. It
is especially meaningful to follow changes in
molluscs’ populations on spatial scale.

World-wide, non-marine molluscs
have the largest number of documented
extinctions, and of IUCN (International
Union for Conservation of Nature) -listed
threatened species, of any major group.
Despite this, as with other invertebrate
groups, they attract little or no attention from
organisations and government departments
concerned with conservation.

Non-marine molluscs, as a group,
comprise the largest number of recorded
extinctions in the last 300 years - 284, listed
by IUCN (Groombridge, 1993) - this being
far more than combined world-wide bird and
mammal extinctions in the same period.

Some mollusc taxa are endangered

over the Danube basin. Surveys carried out
during the past decade have documented
the significant declines in populations of
Unio crassus (Bivalvia) and Theodoxus
transversalis  (Gastropoda). Among the
factors thought to be responsible for the
decline of population densities of native
freshwater molluscs in the Danube River
basin are siltation, general pollution, land
management  and  hydromorphological
degradation. One of the possible reasons
for the population density decline could be
a competition with exotic (non-indigenous,
alien) species such as the Chinese pond
mussel  (Sinanodonta woodiana), Zebra
mussel (Dreissena polymorpha) and Asiatic
clam (Corbicula fluminea).

Major  impediments to  the
conservation of non-marine molluscs over
the world, includes the lack of appropriate
legislation, lack of concordance with existing
protected areas and little public and political
interest.

Beside  malacological interest,
significant role of molluscs as transmitters of
helminth parasites, makes them an important
agents that can influence on human health.

CrnaTkoBOIHM MeKyIIIU Cy Hap
YUTO OCETJBMBM HAa AHTPOIOTEHH YTHIL
Ha BOJIEHE €KOCHCTEME U 300r TOra ce 0
OPraHU3MH MOTY KOPHCTHTH 3a MpOLEHY.
KBAJIUTETa/CTaTyca M CTEIeHa Aerpaiaije
BOJICHUX cTaHumra. O HapOUHTOr je 3HaYa-
ja npaheme mpoMeHa pacrpocTpamema Mo-
IIyJ1aliyja MeKyIana. :
On cBux Behux rpymna )HUBHX Opra-
HH3aMa Ha CBETY, Mel)y CITaTKOBOIHMM 1 Tepe-.
CTPUYHHUM BPCTAMA MEKYIIala PEerucTpoBaH
je najeehu 6poj muryesnux spera ca [UCN
(International Union for Conservation of
Nature) nucre. Yripkoc ToMme, 0Ba YHEHCHANA
He NPHBIAYN BEJUKY TaXKHy OPraHu3aija
U BJIaIMHUX CEKTOPA 3a/1y’KEHHX 3a 3allTHTY,
Kao IITO je ciIydvaj ca ApYruMm rpynama Oe-
CKHUMEHaKa.
Ca IUCN nucre wudesno je 284
BPCTE CJIATKOBOJHMX M TEPECTPUUHHX Me-
Kkymana (Groombridge, 1993), mro je Hajse-
he uirdesaBame y nocieamux 300 romuna,
JaJIeKO BUILE O yKYIIHOT Opoja BpcTa NTHIA
U cHcapa KOje Cy HecTase y TOM [EPUOLY.

YV cnuBy JlyHaBa yrposkene cy He-
Ke BpcTe MeKywana. Merpakupama koja cy
CHIPOBEACHA Yy TPOTEKIIO]j IELECHHjH yKa3ana
Cy Ha 3HAYajHO ONajare OPOJHOCTH MOIyIa-
uaje Unio crassus (Bivalva) u Theodoxus
transversalis (Gastropoda). Mely riaBHuiM
(axropuma  yrpokaBama  CIATKOBOJHHX
Mekymana Jlynasa cy crapare Myiba, 3a-
raheme, uckopumhapame 3eMIbHINTA U
XuIpoMopdortomKa Jerpaganuja. Jou jean
O]l IIaBHUX pa3jiora CMamema OpOjHOCTH
Moryia OM OMTH M KOMIIETHIIMjA ca aIOXTO-
HUM (CTpaHMM, er30THYHUM) BPCTaMa, Kao
mwTo ¢y Sinanodonta woodiana, Dreissena
polymorpha n Corbicula fluminea.

I'maBne mpernpeke y 3amrury cna-
TKOBOAHUX M TEPECTPHYHHX MEKyIlana cy
HEJ0CTaTak ojrosapajyher 3akonHojmascTBa,
yekinaheHocT y yrnpasibamy 3amTHheHnM
NOJpYyYjuUMa U caba 3aMHTEPECOBAHOCT ja-
BHOCTH M IIOJTUTHYKOT CEKTOPA.

ITopen 3nauaja y obnactu Magaxo-
JIOTHj€, MEKYILIH Kao mpejasuu goMahimu
apasnra 3ay3uMajy 3Ha4ajHO MEeCTO y Ila-
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Some molluscs could transmit helminth
parasites to domestic and wild animals, as
well as to the humans. Freshwater snails of
the Lymnaeidae family are, together with
planorbids  (Gastropoda,  Planorbiidae),
known to be involved in a number of helminth
life cycles. They are intermediate hosts for
digenean trematode species and could be
infected by Nematoda, also. Lymnaeids
participate in the life cycles of at least 71
trematode species belonging to 13 different
families. The parasites use birds and both
domestic and wild mammals as definitive
hosts (Brown, 1978). A compilation of the
numbers of cercariae species recorded from
freshwater molluscs in Europe showed the
importance of several species of the genus
Lymnaea. Thus, 29 different species in
Lymnaea stagnalis, 17 in L. palustris, three
in L. truncatula, seven in L. ovata, six in L.
auricularia, and 20 in L. peregra (Erasmus,
1972). Lymnaeids are alsoc of interest
because of transmitting several trematode
species of medical and veterinary impact,
such as Fasciola hepatica and F. gigantica
(Mas-Coma et al., 2003). In addition,
several lymnaeid species could be infected
by schistosomatids of birds and mammals
whose cercariae could cause dermatitis in
humans (Degentile et al., 1996; Kolarova
et al, 1997). Some Echinostomatidae
(Trematoda) include species developing in
lymnaeids that could infect humans (Sen-Hai
and Mott, 1994; Graczyk and Fried, 1998).
Fascioloides magna and Paramphistomum
daubneyi are examples of other trematodes
of great economic importance (in veterinary
medicine) which also use lymnaeids in their
life cycles (Erhadova et al., 1961).

Due to characteristic distribution
of molluscs within microhabitats, as well as
owingtolarge dimensionofsomebivalvetaxa,
a more extensive sampling effort in compare
to classical methods is needed to properly
investigate community of malacofauna. This
is an additional reason for focusing on more
detail investigation of this component of the
macroinvertebrate community. Although a lot
of effort has been made to suggest the optimal

Pa3UTONIOTHjM a MOTY UMaTH yTHI@ja U Ha
JbYIICKO 3/IpaBJbe.

Heke BpcTe Mekymrana mMory Outu
IIPEHOCHOLM Tapa3uTa U3 rpye XeJAMUHTa,
Ha JloMahe W JMBIbE JKUBOTHILE, KAO U HA
Jbyne. Tako je HOKa3aHO Ja Cy CATKOBO-
JHH IyxeBd K3 ¢damminja Lymnaeidae u
Planorbiidae mpenasam momahuuu MHOrHX
XeIMHHTa (Tpemaroma u3 pema Digenea),
kao u Nematoda. Lymnaeidae yuectByjy y
’KHBOTHOM LIMKIIyCy HajMame 71 Bpcre Tpe-
Mmaroga u3 13 pasmuuntex dammnnja. Kpa-
JBu ToMalinHU OBHIX TIapa3uTa Cy NTHILE, J0-
mahu u quBssn cucapu (Brown, 1978). Bpoj
PETUCTPOBAHUX BPCTa LiepKapuja, mponale-
HHMX KOJ CJIATKOBOJHMX MeKymiara y Espo-
¥, YKa3a0 je Ha BEITMKH 3Hauaj HEKOIMKO
BpcTa pona Lymnaea. Tako je 29 Bpcra ne-
pxapuja HahjeHo kon Lymmnaea stagnalis, 17
koxt L. palustris, 3 xon L. truncatula, 7 xopn
L. ovata, 6 xon L. auricularia n 20 xon L.
peregra (Erasmus, 1972). Lymnaeidae cy
OJl 3Hayaja y MCAULUHU U BETEPHHAPCTBRY,
Ka0 NPEHOCHOIM HEKOIUKO BpCTa TpeMa-
Toga - Fasciola hepatica w F. gigantica
(Mas-Coma et al., 2003). ITopex Tora He-
KOIuKo BpcTa (ammnuje Lymnaeidae mo-
ry OUTH MHpUIMpaHe MU30CTOMAMA IITHIIA
U cHcapa 4Hje IepKaphje MOry H3a3BaTH
nepmarutc xoxm Jbyau (Degentile u cap.,
1996; Kolarova u cap., 1997). Oupehene
tpemarofe (Echinostomatidae) oGyxsarajy
BPCTE KOJ€ C€ Pa3BHUjajy KO MpeNCcTaBHUKA
(pamumuje Lymnaeidae u mory ce mperneru
Ha sbyne (Sen-Hai m Mott, 1994; Graczyk
u Fried, 1998). Fascioloides magna wu
Paramphistomum daubneyi cy upumepn
TPEMaToNa BEJIHMKOI' €KOHOMCKOT yTHIaja y
BETEPHHH, KOje Takohe koprcre Lymnaeidae
kao jiomahune (Erhadova et al., 1961).

Venen kapakTepUCTPUYHOT pacipo-
CTpamemha MEKYIIala y MUKPOCTAHUIITIMA
U BEIMKHX JUMCH3Wja HEKHX TaKCOHA
Bivalvia, a y nby 11T0 a/1eKBaTHHUjET HCTPa-
JKHBarba 3ajeTHAIIC MEKyIIana, oTpedHo je
ynoxuTH Behn Hamop y nopeljemy ca Kia-
CHYHHMM METOAaMa y30pKoBama. OBo je po/a-
THH Pa3jIor [a ce JeTajbHUje UCTPAKH OBaj




Part 3

sampling procedure for molluscs within large
lowland rivers, the widely accepted sampling
procedure is still missing.

MATERIALS AND METHODS

During sampling program, special
attention has been focused on collecting
data on the distribution of malacofauna.
Samples were collected by benthic hand nets
and triangular benthological dredge. With
regard to molluscs collecting, supplementary
sampling effort is necessary, in addition to
standard sampling procedure (Holdich and
Black, 2007; Paunovi¢ et al., 2006). In that
regard, snorkelling was also performed to
collect mussels at depths between 0.4 and 9
m.

Part of the material was processed
immediately after the sampling (mussels and
snails), while the other was preserved by 4%
solution of formaldehyde and identified in
the laboratory.

The richness and relative abundance
of the species within the molluscs’ community
was determined, in order to describe and
analyze the relation among the taxa found.

The occurrence frequency (F)
of species was calculated as the quotient
of number of samples or locations where
particular taxa occurs and the total number
of samples or sites.

A Correspondence (Reciprocal
Averaging)  Analysis  (Pielou, 1984)
performed on a matrix of 27 (taxa) x 22
(presence/absence of taxa on sampling sites)
revealed the main faunistic features that
characterised the sampling sites. “Statistica
for Windows 5.1 (Edition ‘97)” was used for
statistical processing of the data.

RESULTS

A total of 31 mollusc taxa were
identified in the Danube River and tributaries
selected for National Joint Danube Survey 2
Program, as presented in Table 12.1. A total
of 17 species of snails (Gastropoda) and 14
species of shells (Bivalvia) were recorded.

212

CeIMEHT 3ajelHHIle MaKpOOECKHUMEE
Hako je ynoxkeH BeJIMKH HAIop 1a ce
pAu3yje METOROJIOTH]ja Y30PKOBakba Me|
11a paBHUYAPCKUX PEKA, jeIMHCTBEHA ME
JjOII yBEK HeoCTaje.

MATEPUJAJI U METOJE

ToxoM mporeca y30pkoBama, moceOHa |
XKBba je nocseheHa caxkymbarmy Tojara
pacnpocTpamemy ManakodayHe. Yopuu
CaKyIJbaHU OEHTONIOIIKHM PYYHHM MPEXK:
Ma 1 OeHTONOIIKOM apenoM. IlIto ce Tu
CaKyIUbarka MEKyIlalna, HOTPeOHO je yiI
JKUTH JOJATHU HANOP KAO JIOMYHY CTAHJ
paoj metonu y3opkosama (Holdich u Black,
2007; Paunovi¢ u cap., 2006). V ckuany ca
THUM, IIKOJbKE Cy CAKyIUbAaHE POCIHEM, HA
nyounama y3mehy 0,4 u 9 m.

Heo marepujanma je oGpaljen He-
IOCPeIHO IIOCIE Y30PKOBama (IINKOJBKE U
Iy’KeBH), 10K je ocTaTak pukcupan 4% pa-
CTBOpPOM (hopMasiexuaa U HICHTH(HUKOBAH
y maboparopuju.

Ha 6u ce ommcao W aHAIU3UPaAO
onHOC Mel)y y30pKOBaHHM TaKCOHHMA HCTPa-
’KHBaHa je Pa3sHOBPCHOCT M peJaTHBHA Opo-
JHOCT BPCTa Y OKBHPY 38jSJHUIIEC MEKYINAIa.

Mspauynata je u (pekBeHImja
BpCTa Kao OJHOC Opoja y3opaka MM JIOKa-
JMTeTa INe Cy TaKCOHW Hal)eHu W yKymHor
Opoja y3opaka WM JIOKaIUTeTa.

KopecnonenTHa aHaM3a
(Reciprocal ~Averaging) (Pielou, 1984)
ypahena Ha martpuuu 27 (6poj TakcoHa) X
22 (mpucycTBO/OJCYCTBO TAaKCOHA Ha Me-
CTHMa Y30pKOBama) OTKpHIa je IVaBHa
dayrncTHuka oberiexja NaTUX JIOKAJIUTE-
ta. IIporpam ,Statistica for Windows 5.1
(Edition ‘97)“ je xopuurhen 3a CTaTHCTHUKY
obpany momaraka.

PE3VIITATH

Y JlyHaBy W HEroBUM IPUTOKA-
Ma koje cy obOpaljene y okBupy [pyror 3a-
jemHMUKor ucTpaxuBama lyuasa (JDS2),
unentudukoBaH je 31 TakcoH MeKymiara
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Table 12.1. Composition of the malacofauna of the Serbian part of the Danube and its three tributaries at the
sites selected by the JDS2 Program.

Taberma 12.1. Cacras ManaxodayHe CpICKOT [elTa TIaBHOT ToKa J[yHaBa i BeroBe TPU [PUTOKS Ha
JNOKAIHTETHMA Koju ¢y u3abpanu y JDS2 mporpanmy.
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® Lithoghplus -7-_
naticoides (43.92%)
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(14.49%) !
% Theodoxus fliviatilis
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= other/octano
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Figure 12.1. Relative abundance of the molluscs species — Serbian part of the Danube River,

Cimxa 12.1. PenatnsHa Gpojroct pera MEKYIIIAIA — CPTICKOT [eM1a IMIABHOT Toka J[yHaa.

The number of mollusc taxa
observed along the main course of the
Danube was 27. The snails (Gastropoda)
were represented with 15 species, while 12
species of shells (Bivalvia) were recorded.

Litoglyphus naticoides, Corbicula
Jtuminea, Theodoxus fluviatilis and Dreissena
polymorpha were the principal components
of the mollusc community along the Danube
River in regard to relative abundance
(43.92%, 14.49%, 10.17% and 9.65% in all
samples, respectively) (Figure 12.1).

(Tabena 12.1). Perucrposano je ykymro 17 ;

BpcTa mykeBa u 14 Bpcra mkospku.

Hyx rnasror Toxa JlyHaBa, jnere-
KTOBAHO je 27 TakcoHa MeKymama, 15 BpCTa
myxeBa (Gastropoda) u 12 Bpcra mKosmbkn
(Bivalvia).

Bpere,  Litoglyphus  naticoides,
Corbicula fluminea, Theodoxus fluviatilis n
Dreissena polymorpha cy 6uie rasHa Ko-
MIIOHEHTA 3ajefHule MeKymana JlyHasa y
OIHOCY Ha penaTusHy OpojHOCT (43,92%,

molluscs taxa were obse
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Cnuka 12.2. Penatusna Gpojroct BpcTa Mekymama y Tucu.
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The most frequent species along
the examined part of the Danube were
Litoglyphus naticoides, Theodoxus fluviatilis
(Gastropoda), Dreissena polymorpha and
Unio tumidus (Bivalvia) with occurrence
frequencies (F) 0.91, 0.86, 0.77 and 0.68
respectively.

The malacofauna of the Tisa
River, one of the tributaries of the Danube,
is composed of 11 taxa - 6 species of
snails (Gastropoda) and 5 species of shells
(Bivalvia). As in the case of the Danube,
the most abundant species were found to
be Lithoglyphus naticoides with relative
abundance of 79.82% of the mollusc’s
community for this tributary (Figure 12.2).

During our investigations 11
molluscs taxa were observed within sites
investigated along the Serbian stretch of
the Sava River. Among them 6 species of
snails (Gastropoda) and 5 species of shells
(Bivalvia) were detected. The snail species
Litoglyphus naticoides was again dominant
with relative abundance of 62.64% of the
mollusc’s community. As subdominant
species were found Corbicula fluminea
(11.72%) and Unio tumidus (11.35%) (Figure
19.3).

The mollusc’s community of the
Velika Morava River (the third investigated
tributary of the Danube River) was composed

14,49%, 10,17% 1 9,65% y CBEM y30pLAMa)
(cimmka 12.1).

Haj3acTympHuje BpCTE y
ucrnimThBaHoM geny JlynaBa Oumime  Cy
Litoglyphus naticoides Theodoxus fluviatilis,
(Gastropoda), Dreissena polymorpha n Unio
tumidus (Bivalvia) mpema y4ecTanocTH Ha-
nasza mo nokamureruma (0,91; 0,86; 0,77 u
0,68).

Manakogayna pexe Tuce, jeqHe o
nputoka JlyHasa, opeacTaBibeHa je ca 11 Ta-
KCOHa - 6 BPCTA My’eBa U 5 BPCTA MIKOJBKH.
Kao u y Jlynasy nponaljero je na je Hajopo-
juuja Bpeta Litoglyphus naticoides, ca pena-
tusHOM Opojuotuhy o 79,82% y oaHoCy Ha
YKYTIHY 3aje/JHHIy MeKylIana 3a Ty IPUTOKY
(cnuka 12.2).

TokoM HCTpakiBam-a jena Toka Ca-
Be, kpo3 Cpbujy, perucrposaHno je 11 Taxco-
Ha MeKymama - 6 Bpcra Imy’eBa W 5 BpCTa
mkosski. Gastropoda Litoglyphus naticoides
je M OBJle HajIOMHHAHTHU]U Ca PEJIATHBHOM
opojuonthy ox 62,64% y 0fHOCY Ha YKYIHY
3ajenHuily Mekymrana. Kao cyGmomuHa-
HTHe BpcTe jaBibajy ce Corbicula fluminea
(11,72%) wn Unio tumidus (11,35%) (cinka

12.3).

3ajennunny Mekyinana Bennke Mo-
pase (kao Tpehe ucnuTuBaHe npuToke JlyHa-
a) unHM 11 Takcona — 7 BpcTa Mmyxesa U 4

m Litoghphus naticoides
(62.64%)

Corbicula fluuninea
(11.72%)

e Unio tumidus (11.35%)

B Viviparus acerosus
(1.83%)

& Theodoxus fluviatilis
(1.47%5)

& Sinanodonta woodiana
{ 1 2%

m other/octano (9.99%)

Figure 12.3. Relative abundance of the mollusc’s species — Sava River.

Cruka 12.3. Penatupa 6pojuoct Bpera Mexymana y Casu.
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of 11 taxa - 7 species of snails (Gastropoda)
and 4 species of shells (Bivalvia). Beside the
species Litoglyphus naticoides, as dominant
(40.98%) also, in this tributary, the second Howhy y yKymHoj 3ajeuumy MeKylIana
most abundant species of the mollusc’s

community were Unio tumidus (22.95%) E:geie}{g;r};zic]ze le]L’;iZntZZ liuST(lfz;?zi'
and Corbicula fluminea and Theodoxus transversalis ca metom  3actymberomh
transversalis  with the same relative (7.38%) (crmxa 12.4) ~'
abundance of 7.38% (Figure 12.4). ’ I =i '

According to the results of the PEMA  POTyIITATHER Kopecr.lone-
Correspondence Analysis (Figure [2:5), 4t THHe QHamDe (cmuxa 12.5) p A3
was possible to distinguish two groups of #ABC TPYIE MeCTa y30pkoBama — HHSBOMES
sampling sites - sites located downstream ¥ Y3BOMHO o ymha Case (anamusa je nsse-
and upstream the Sava River confluence XA¢Ha Ha Marpuum 27 (6poj Takcoma) x 22
(analysis performed on a matrix of 27 taxa x  (IPHCYCTBO/O/ICYCTBO TakcoHa Ha MecTiMa
22 sites - presence/absence data). Sampling ~ y3opxoBama). Jlokamurer 57 je H3JI0jeH Ha
site 57 positioned separately (Figure 12.5), rpaduxy (cmuxa 12.5), ycnen upucycrsa
due to the presence of Acroloxus lacustris, nyxa Acroloxus lacustris KOJH HUj€ JIETeKTO~
snail that was not detected on other sites. BaH Ha IPyTUM MECTHMa Y30pKOBamba,

The result of Correspondence Pesynrar kopecnogentre amamise

Bpere wkosbku. Tlopen Bpere Litoglyp
naticoides xao HajnovmuzanTHuje (40,98
Uy OBOJ IIPHTOIM, Ca 3HAYAJHOM 3aCTYN

Analyses indicated difference in overall

environmental conditions in the part of the
Danube upstream and downstream the site
Stara Palanka-Ram (JDS 58). The difference
within stretches resulted in difference in the

yKasyje Ha PasIUKy Y CPEIHHCKHEM yCIOBHMA
Yy Aienosnma JlyHasa y3BOIHO ¥ HU3BOJHO Off
nokakurera Crapa Ilananka — Pam (JDS 5 8),
ycnosikaBajyhn pasmuky y cacramy bayne

s MeKyIara.
composition of molluscs fauna. 3 k
Thus, species Esperiana esperi Taxo ¢y spere Esperiana esper,
Holandriana holandrii (Gastropoda) and g]olqndrzana hOl,andr.l ! I(Gastropoda) .
Dreissena bugensis (Bivalvia) were detected reissena bugensis (Bivalvia) ACTCKIORE
only in the lower Serbian stretch, which CaMO Y OHeM Toky [lyHaBa, wro je u mpo-
influenced grouping of the samples. Further, Y3POKOBAIO IPyIHCambe MECTa Y30PKOBaFa.
Bpcre Theodoxus danubialis u Esperiana

® Litoghphus naticoides
(40.95%)

Uniio tumidus (22.95%;)

@ Corbicula fluminea
(7.38%)

B Theodoxus trensversalis
(7.38%)

Stnanodontea vwoodiana
(6.56%)

Viviparus acerosus
(3.28%)

@ other/ocTano (11.47%)

Figure 12.4. Relative abundance of the mollusc’s species — Velika Morava River

Cimka 12.4. Penatnera GpojHocT BpcTa Mekylana y Benukoj Mopaen
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Theodoxus  danubialis and  Esperiana
acicularis were recorded frequently at sites
downstream Stara Palanka-Ram (JDS 58),
but within upper stretch both taxa were found
only at site 45, which explain the position of
this site at ordination graph (Figure 12.5)
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acicularis cy decTe y y30pIHMMa Ha JIOKa-
nuretuma H3BomHO on Crape Ilamanke —
Pama (JDS 58), anu y3BoiHO 00a TakcoHa Cy
nahena camo Ha jokanurery 45, mTo 00ja-
IIBaBa MECTO OBOT JIOKAJINUTETa Ha TPaduKy
(cnmka 12.5).

02

01

01

00 ¢

Dimension 2; Eigenvalue: ,31940 (15,19% of Inertid
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Figure 12.5. The result of Correspondence Analysis performed on a matrix of 27 taxa x 22 sites - presence/
absence data — the Danube River.

Crmika 12.5. PesynTar KopecniofieHTHe aHaNU3e H3Be/ieHe Ha Marpuitd 27 (Opoj TakcoHa) X 22- mpHcycTBo/
OJICYCTBO TAKCOHA HA MECTUMA Y30pKoBama - JlyHas.

DISCUSSION AND
CONCLUSIONS

During our investigation, a rich
mollusc fauna was detected, with 31
identified mollusc taxa (17 species of snails
and 14 species of shells).

A total of 27 taxa were recorded
in the Danube (15 species of snails and 12
species of shells). A lesser number of species
was detected in the tributaries (the Tisa River

JTUCKYCHJA 1 3AK/bYYILIN

ToxoM  Hamer  HMCTPakHUBama,
OTKpHBeHa je Oorara (ayHa MeKyliama, ca
31 ugentuduroBanuM TakcoHoM (17 Bpcra
nyskeBa u 14 BpcTa MIKOJBKH).

V Jlynagy je 3a0eexeHo yKyIHo 27
takcona (15 Bpcra myxeBa u 12 BpcTa 1mKo-
Jbkn). Mamu 6poj BPCTa je YyOUeH y IPHTO-
kama (Tuca 11, Casa 11 u B. Mopasa 11),
MITO Ceé OYEKUBAIIO, 003UPOM Ha MamHU Opoj
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11, the Sava River 11 and the Velika Morava
River 11), which is expected regarding
smaller number of examined sampling sites
at tributaries (three for each tributary).

Molluscs were found to be one of
the principal components of the benthic
community not only within Serbian stretch,
but also along entire Danube River (Nosek,
2000; Oertel, 2000; Berneth et al., 2002;
Csanyi and Paunovié, 2006; Graf et al.,
2008). Thus, Graf et al. (2008) ranked the
Mollusca as one of the most heterogeneous
macroinvertebrate groups, with 56 identified
taxa. In addition, Mollusca were qualified as
the most important organisms of the Danube
River and investigated tributaries in regard
to biomass (Graf et al., 2008).

Litoglyphus naticoides was found
to be the most frequent and abundant
species at all investigated stretches. Beside
this snail, Corbicula fluminea, Dreissena
polymorpha, Unio tumidus, Unio pictorum
and Sinanodonta woodiana (Bivalvia) as
well as representatives of genus Viviparus
and Theodoxus (Gastropoda) were found
on significant number of sampling sites and
with significant abundance. Litoglyphus
naticoides was among the most important
taxa in regard to frequency of occurrence at
examined sites along Hungarian part of the
Danube River (Nosek, 2000; Oertel, 2000).
Regarding the distribution of Corbicula
Jluminalis, it was already reported that this
alochthonous species is abundant at biotopes
characterized by domination of fine sand
(Paunovi¢ et al., 2007a).

The sites on the Velika Morava River
differ from other by abundant presence of
the following species: Sphaerium corneum,
Radix  auricularia, Valvata  naticina,
Theodoxus fluviatilis and Valvata piscinalis.

According to the results of the
Correspondence Analysis (Figure 12.5), two
stretches of the Danube River were separated
- sector downstream and upstream the Stara
Palanka-Ram profile (JDS 58), regarding the
composition of molluscs fauna. This finding
corresponds to the Danube River typology

UCIIMTaHUX MECTa Y30PKOBAkba y [PHTOKA]
(TpH 3a CBaKy IPHUTOKY). f

[Iponahenu Mekymm cy jenna o
HAjBAXHIJUX KOMIIOHEHTH OEHTOCHE 3a
JHULIC HE CaMO Yy OKBHPY CPIICKOT JIEJa TO-
Ka, HETo M Ay 1enor Toka Jlynasa (Nos
2000; Oertel, 2000; Berneth u cap., 2002;
Csanyi u Paunovi¢, 2006; Graf u ca

2008). Taxo cy Graf n capanmum (2008’

OIPE/IMIIM MEKYIILE KA0 jeIHY Of HajpasHo-
BPCHUJUX IpyIa MakpouHBepTeOpata ca 56
HICHTH(UKOBaHUX TakcoHa. Ilopex Tora,
MEKyLIIH Cy y OAHOCY Ha OMOMacy, Kpa-

NMQUKOBAHU Ka0 HAjBAXKHHjU OPraHUMH
Hynasa u ucrpaxkusanux npuroka (Graf u

cap., 2008).

Lithoglyphus naticoides je waj3a-
CTyIJbeHUja M HajOpOjHUja BPCTA HA CBUM
HCTPpaXMBAHUM TOKOBHMa. ITopes oBe Bpcte
ImMy’ka, Ha 3Ha4ajHOM Opojy JIOKanuTeTa u
ca 3HauajHoM Opojromhy, mpoHalene cy u
Corbicula fluminea, Dreissena polymorpha,
Unio tumidus, Unio pictorum u Sinanodonta
woodiana (Bivalvia), ka0 ¥ mpeacTaBHUIM
ponosa Viviparus v Theodoxus (Gastropoda).
Melyy HajBayKHHjHM TaKCOHHMA Y OIHOCY Ha
3aCTyIUBEHOCT Ha MCITUTUBAHUM JIOKAJIUTe-
TUMa Jyx Mahapckor mena Toka J{yHasa 6uo
je Lithoglyphus naticoides (Nosek, 2000;
Oertel, 2000).

Iro ce Ttuue auctpubyimje
Corbicula fluminalis, 3abenexeno je na je
OBa aJI0OXTOHA BpcTa OpojHa y OHOTOMMMA Y
KOjUMa TIpeoBiaaasa ¢punu necak (Paunovié
u cap., 2007a).

Jlokanutetn Ha Benukoj Mopa-
BU, Pa3IMKy]y C€ O OCTalHX 110 OPOjHOCTH
cnenehux Bpera: Sphaerium corneum, Radix
auricularia, Valvata naticina, Theodoxus
Suviatilis v Valvata piscinalis.

Ilpema pesynratiMa Kopecmoe-
HTHe aHamuse (ciuka 12.5), y omHocy Ha
cactap (payHe MeKylIalla W3IBOjeHa Cy JBa
Jena Toka pexe J[yHaB — CEKTOP HW3BOIHO
1 y3B0oaHO of npoduiaa Crapa Ilananke-Pam
(JDS 58). OBaj Hanas je y ckiaay ca THIIO-
norujom Jlynasa (Robert u cap., 2003). C
003UpoM Ha MPOMEHE OMINTHX KapaKTe-
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(Robert et al., 2003). Due to the changes
of overall characteristics of the river in the
area, the site has been pointed up as the
border between two Danube River types, the
Pannonian Plain Danube River and the Iron
Gate Danube River (Robert et al., 2003), that
was confirmed by the research of Paunovic et
al., (2005, 2007b).

Paunovié et al., (2007b) underlined
the differences between upper (Pannonian)
sector and Tron Gate sector, based, between
other findings, on the distribution of relative
abundance of mollusc taxa. According
to Paunovi¢ et al., (2007b), Litoglyphus
naticoides was more abundant within sites of
the Pannonian stretch (upper Serbian stretch,
particularly upstream Stara Palanka-Ram
profile), while lower sector (Iron Gate sector)
is dominated by Theodoxus danubialis,
Esperiana  esperi, Valvata naticina and
Bithynia tentaculata. Further, considerable
relative abundance of Theodoxus danubialis
and Theodoxus fluviatilis (Gastropoda) has
been observed by Paunovi¢ et al., (2005) in
the Iron Gate section of the Danube River.

It should be underlined that some
species, previously widespread, are now rare
in the Danube River. Thus, Unio crassus
(Bivalvia) is uncommon in the Danube River
and it appears to be more frequently found
solely in the Tisa River (Csanyi, 2002) and
the Danube River Delta. Formerly common
snail Theodoxus transversalis is living now
in a very restricted section on the Lower
Danube (Graf et al., 2008). During our
investigation, Theodoxus transversalis was
recorded only in the Velika Morava River
(site Varvarin, nine individuals, 7.32% of the
total community density).

Eutrophication from agricultural
run-off, sensitivity to ammonia and nitrogen,
habitat loss (due to the hydromorphological
modification), decline of host fish species,
increasing concentrations of toxic substances
(in water and substrate), and low reproduction
rates at low densities (single female are not
able to become hermaphrodites), has been
pointed up as a major reason for population
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pUCTHKA peke y OBOM MOIpYHjy, OBaj Jio-
KaJIUTeT MpeJCcTaB/ba TpaHmiy usmely jBa
trmna peke JyHas, [TaHOHCKHM paBHHYAPCKA
Jlynas u Bepnanckn dynas (Robert u cap.,
2003), mto cy morepanH Paunovi¢ u capa-
e (2005, 2007b).

Paunovi¢ u capamauni (2007b)
Cy MCTakiM pasiuke u3mehy ropmer (ITa-
HOHCKOT') CeKkTopa M ‘Deprarnckor cexkropa,
w3Mel)y ocTanor U Ha OCHOBY pacmpocTpa-
BeHha U pellaTHBHE OPOjHOCTH TaKCOHA ME-
kymana. [Ipema Paunovi¢u n capajHuinuma
(2007b), Litoglyphus naticoides je 6uo 6po-
jHMju y okBHpY nokanuTera [TaHOHCKH Cce-
KTOpa (TOpHH CPICKH CEKTOp, HApPOUHTO
y3BoaHo o npoduna Crapa [Tananka-Pam),
ok y nomeMm cexropy (bepmanckm ce-
krop) nomuuupajy Theodoxus danubialis,
Esperiana esperi, Valvata naticina 1w
Bithynia tentaculata. Ocum Tora, Paunovi¢ u
capaauauny (2005) cy youunu 3HA4YajHy pe-
narusHy Gpojuoct Theodoxus danubialis n
Theodoxus fluviatilis (Gastropoda) y ‘Bepna-
nickom ey Jlynasa.

Tpeba ucrahu jga cy HEke BpPCTE,
HekaJ IIHMPOKO paclpocTparbeHe, caxa pe-
tKo npucythe y Jlynasy. Taxo, Unio crassus
(Bivalvia) muje uect y lyHaBy u M3riena
na je 3acTymubeHuju jequno y peun Tuen
(Csanyi, 2002) u gentu ynasa. Hexan qe-
cr myx Theodoxus transversalis, cajia X1BU
y BEOMa OrpaHMYEHUM JIETIOBHMA JIOKET TO-
ka Jlynasa (Graf u cap., 2008). Toxom Ha-
wer ucrpakupama Theodoxus transversalis
je xomcratosan jemuHo y Bemnkoj Mopa-
Bu (JokamuTeT BapBapuH, JIEBET JCIMHKH,
7,32% ydemiha y 1enoKymHoj OpOjHOCTH 3a-
jeIHuIe).

Kao miaBHH pa3imo3d 3a CMarbe-
e nomynauuje Unio crassus HCTaKHYTH
cy eyrpodukanuja n3a3paHa CIUparbeM 110-
JHOIPUBPEIHHUX MOBPIINHA, OCET/BUBOCT Ha
KOHIICHTPAIM]y a30Ta ¥ aMOHHM]jaKa, ryonTax
cranuiita  (ycluen — XEAPOMOP(OIOMIKHX
pOMeHa), cMamerbe Opoja Jomahux BpeTa
puba, noseharbe KOHIEHTPALI]S TOKCHIHUX
cyncranim (y BOAM M CYNCTpATy), M HUCKA
CTOMA PENpPOIYKIMje IPH MaJIiM I'yCTHHaMa
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decline in the case of Unio crassus
(Bachmann, 2000). Habitat loss and pollution
could be emphasized as the major treats for
other freshwater molluscs.

(cama jKeHKa He MOXe IIOCTATH XepMa
aut) (Bachmann, 2000). I'y6uraxk cr
u 3araheme Mory ce wmcrahu xao
YTHIAjH Ha OCTAJe CIaTKOBOIHE MEKYII
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