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1.UVvOD

1. 1. Kopnene vode

Dobro je poznato da na planefiemlja kopno zauzima tek/3 SRYUALQH D RVWI
SULSDGD YRGHQRM SRYUA4L Q 2 DijeimdjulnhqeBavid kopneRd.v@deM D U G H
2FHDQL L PRUD VDGUA&H RG SNXROYM BRYK IELQHpPYREH
SRYUEkdp@ekih YRGD NRMH VH X QDMYHUHP GLMHOX SRMDYOWMN
SRGJHPQH YRGH GRN QDMPDQML GLR pLQH SRYU&GLQVNH NR:
SRYUEGLQD QH]QDWQD NRSQHE@H YRGRIJI]DGRMNRW Bl COYCD MEXPORM

Kopnene vodesu po postankuelativno mladenastale u vrijeme ili nakoposljednje

glacijacije koja je zahvatilaZzemljinu sjevernu hemisferulznimku pLQL PDQML EURM N\
poput Bajkalskog koje je staro 35 @ILMXQD JRGLQD L 2KULGVNR pLMD MH
milijuna godina.NasWDOH VX ]DGUADYDQMHP RERULQVNLK YRGD C(
kopna.Prostorno i vremenski se razlikuju od mora i oceana, ne predstavljaju kontinuirano
SURVWUDQVaAWRR YRHGYRWMRQH IVWIMMBHDNIMEXHEYRGIIYHIRYRVHC
SRYUALQD LP YDULUD X UDVSRQX &GYRDNMRLPK YEDOLDp LGRR F HVOHL |
PMHULWL V PRULPD L RFHDQLPD , X RYBPSLOMXVIN R M HRVUWR R
SRYUALQD ?(DumohtP1998) Dubinakopnenih voda je varijabilnaiglavnom ne
prelazi 100 ma iznimke postoje u obliku nekolicine jezepaput Bajkalska i Tanganjika
jezema pLMD G XEL QD0 s\Ukadale] b pitanju kemijski sastav doirdju karbonati
sulfati, zbRJ pHJD RHXpBIVWHUDWXUL R]QDpDYDMMKpPRODRNRODUERQI
otopljenih soli iznosi 20@o 300 mg. =ERJ PDOH SRY Udijefadje los@iX&E L QH
NRSQHQLK YRGD VH GRJDYD YU O Postalog, ProarjérivexigiXané M H Q D
NHPLMVNH XYM H WeakoHER Y RWdknie\lucijskog razvop morale razviti
brojne prilagodbe&oje L P R P R J XSUXHVEX. Y OSvhBXé BeQdd Be evolucijsko podrijetlo
organizama koji nastanjuju kopnene ekst® YH ] QD p D M (@R ohbD kGpt BuXivbH
morski organizmi (Giller i Malmqvist, 1998Prilikom postupnog nastanjivanja biljnog i
ALYRWLQMVNRJ VYLMHWD NRSQHQH SRYU3ALQH VODWNRYF
HNRVXVWDY L]PHyYyXLPOROHL LL ONRO@D YEVW ,DNR LP MH S
RG SRYUALQH PRDDp D MR MHDIQQDPRRRY KOXNXMH SRGDWDN GD

WM RG XNXSQR RSLVDQLK 1/4PR.®UL\WIXULX YEUWHWW D D X NI
(Darwall isur., 2008).



YLPEHQLN NRML RGUHYXNRSQMQRK Q¥R G B GQ/BHNOXXY DRVHD (M_HF Y
gibanjevode 1IRYRVHOLIU

THNXUOLFH VKi 6oz KILIG U RsOskadi koli se dosta razlikuju od drugih
kopnenih voddPoff i Ward, 1990) U njima ne postoji vertikalna stratifikacija temperature,
otopljenog kisikkaL XJOMLPpQRJ GLRNVLGD QHJR SRVWRML ORQJL'
ELRWLPpNL L DELRWLPpNL SURFHVL QD UD]JLQL iKsMRWXVWDYD
X]IYRGQLP SRGUXYIAMWWWERSGHERIURPMHQH DELRWLPNLK L ELR\
SURPLMHQH VDVWDYD ]DMH G G MW \&H YROWLE ROt @R AH DRELWV L
pod nazivomY.RQFHSW ULMHpPpQRJ &hB QWILYOKX FFIRYQ WAI&RRCCP FRQFH
opisuje struktuX L IXQNFLMX ]J]DMHGQLFD GXa FLMHORJ ULMHpPQR
Vannotei sur. (1980) tvrde GD MH VY D N@edgvamljeniéakab Fobadijent promjena
ILILNDOQLK NHPLMVNLK L ELRWLpNLK YDULMDEOLeRG L]JYRL
transport i pohrana organske tvari, ali i njezino konzumirage stranefunkcionalnih
hranidbenih skupinaEHVNUDQ MPHREGIMENVL UHJXOLUDQR ULMHpPpQL
procesima (Vannote i sur., 1988)ipoteza stvara okviSRPRUX NRMHJ Edvidjgi PRJOD
raspodjelaU LM Hp Q L KRG M. HGRALHF CR\BHrte | Ui (11980).

7THNXULFH VH PHYXVREQR UDHARMXMR RWRERYQRR G@DHPF
VX YLVLQD YRGH YRGRVWDM EUILQD RWMHFDQ&uE, YRGH L
]DVLUHQRVW NLVLNRP GXELQD EU]JLQD VWUXMDQMD YRG
(DeNicola, 198). Razlikujemo gornji, srednji donji tok rijeke (DeNicola, 1989 Vannote i
VXU 1IRYRNVHOLIU

9RGRVWDM R]QDpDY DotakD Jj&z@r, nvaruGliHak¥meRifz a mjeri se u
metrima (m) ili centimetrima (cm). Na mjernom mjestu vodostaj se mjeri u odnosu na
referentt YLVLQVNX WRpPNX |]D NRMX MH SUHWKRGQR JHRGHWYV
nule, 0). Razina vodostaja (vod&QMH VH PMHUL YRGRPMHURP OHWYD C
GUYD SLYDQRYLU 1D RVQRYX SRGDWDND GRELYHQ
RGUHYHQRJ YUHPHQVNRJ SHULRGD UDGL VH JuUdnbmpNL SUL
razine vodostaja, osobitako se radi o ekstremno visokom ili niskom vodostaju, dolazi do
SRUHPHUDMD UDYQRWHAaH X HNRQRV WD EXI RRMWRH PERAHR VEIL @/
5LYDQRYLU%XGXUL Gaa WHORIUIHVWR GROD]L G& SURPMHC
brojnih bentoskih orgagn]DPD MH GRAOR GR UD]J]YRMD WROHUDQFLMH



HNVWUHPDQ SDG L UDVW YRGRVWDMD SURPMHQD NDNYRI
sur., 1993; MacNeil i sur., 2010).

*RUQML WRN ULMHNH SUHGVWDYOMBo SmRjaR ModeDs NRM L
brzinom protokaod 200cmVV VDPLP WLP MH L YHUL QDJLE SRGORJH S|
je prekriveno kamenjema dubina je mala ®skudnom vegetacijom. Tempenauvode
JRUQMHJ WRND MH @Lldd M, dNdirigeratund Kolébénja su neznatna. Voda
gornjeg toka je prozirna, visoke kvalitete i s velikim postotkom otoplienog kisika. Za
RUJDQL]JPH NRMH QDVWDQMXMX RYDMVWUWRXE QM HNIHO M R aNVCHL
MH QDMXRpOM L,YR.BDO Rda&hDXYdtdwé MRDYNRD/ H O L U

Srednji tok karakterizira manja brzina strujanja vode te samim tim dolazi i do
SURPMHQH VXSVWUDWD D QMHJID pLQH a0OMXQ pridutha YD O XW! |
su temperaturna kolebanjdERJ pHJD #iXme/ Wskk zBmijenile euritermne koje
podnose promijene temperaturBa razliku od gornjeg toka ima manju razinu kisika

otopljenogu vod.

Doniji tok rijeke je prepoznatljiv po svom sporom strujanju vode. Proces sedimentacije

MH LJUD&HQ ]J]ERJ kévildi iulievid® QWRH SNMHHMSULV XWQD YHOLND NF
5LMHpPpQR NRUL WiRpekatdrdeti teRANiI® prElazi 20& s velikim temperaturim

kolebanjma. PURGXNFLMD MH X RYRP GLMHOX ULMHNH QDML]JUI
NRO LKsk® D=ERJ YHOLNH NROLPLQH GHWULWXVD SULVXWOQH
GRPLQLUDMX PDORpPHWLQDEL &ANRBGVMRVDHEDUIBNRWHIH DEPDLC
PDOH EU]JLQH VWUXMDQMD GRQML WRN MH ]QDWQ R/ HEMNDLYH
metali, ali iostai WRNVLPpQLODSIRMHWYIGUADYDMX L DNXPXOLUDMX
SUREOHP |]D RUJDQL]PH NRML QDVWDQMXMX RYR SRGUXpM
rijeke. U donjem toku je prisutawelik broj aLY RW L Q M ¥dNKofh saaQDAMIQDpDMQ L N
pripadnici bermskH IDXQH NDR &W RJnid »p,aNdRiDrivisy. DAnodontasp.),
PODQNRQRAFIRL R\EXAQY H

1.2.Bentos

Bentosje kompleksna zajednicarganizama koji nastanjujdno rijeka, jezera, bara,
moraL RFHDQD .KDQ L VXU QHRYLVQR aLYH OL QD SRY
i Zinn, 1995). Termin bentosJU pathys- GXERNR GXELQD MH SUYL XSRW
znanstvenik Enst Haeckel (1834 +1919), kojije XYHR L WHU P L QagffdpistRiO R JL M D Z

3



Sigovni, 2010) % XGXuL GD QD VWDo& N pllo¢i j& @ekka BRUHG WRJD &aWw
RGUHYyXMH NRMH UH VH |IDMHGQLFH EHQWRVNLK RUJDQL]DP
VOX®L NUHWDQMH LOL XpY U adshavbi GeMikbr HebbdiP Q@ R &R YBbd &) M H
predatora(Giller i Malmqvist, 1998) 6 PDWUD VH GD UDJQROLNRVW L JX\
SRYHUDQMHP VWDELOQRVWL VXSVWUDWD DOL L SRYHUDQ
ODOPTYLVW 6 W D E L O Q RAOALYH D thataS ARG e piesktiH P Y
supstrat najnestabilniji i prisutna je najmanja raznolikost i brojnost faune dok kameniti
VXSVWUDW LPD JQDWQR YHUX IJXVWRUX L UD]J]QROLNRVW E}
Zajednice bentosaX N O M X p X MaX orgahi@aold, @&l bakterija do biljaka (fitobentos) i
ALYRWLQMD ]JRREHQWRYV kaRKsnha hSaditt®mnG Bt (Tadhidietrd i W L P
Sigovini, 2010) OHYy X QDMEURMQL M L P hVRAKIDL.@LO P B DE MoROVRBISINK 1A F L
EURMQL SXaMDiLL .BMOMX SXAHYL X SLWDQMX QDMpHAaUL
SOHXURFHULGDH $QF\OLGDH /\PQDHLGDH 3K\WLGDH L 3
najbrojnije vrste iz porodica Unionidae i Sphaeridae (Giller i Malmqvist, 1%&utni su i

brojni rakovi RVRELWR SULSDGQLFL UDJUHGD ODODFRVWUDFD Y
,VRSRGD DOL L UDNRYL L] UDJUHGD 2VWUDFRMEEPH %UDQF
OD[LOORSRGD &RBHERIGMXYXDLLUH NRML V RE]JLURP QD YHO
*LOOHU L ODOPTYLVW YyHVWL VWDQRYQLFL EHQWRYV
Hirudinea i Acari, te OLPpLQDpNL V WHplkenbtaptenaX RIECBdDera, Trichoptera,

Diptera, Coleoptera, Hemiptera, Megaloptera i Odonata) (Giller i Malmqvist, 1888joski

organizam imaju v D & Qiégu u vodenom ekosustavu jer ldj@ na sediment, ali i na

kemijski sastav vode dna, mijefqjaorganski sastav sedimenta, kao i njeg®ttukturu
(Cuomo i Zinn, 1995\UNOMXpHQL VX X YDADQ SURFkMiReZgbhty DOL]DF
N U X aH Q NMaju div KKHai sur., 2007).

9 H U L Q bskihidrgahizamge malih dimenzija (Gill&t i Schaffner, 2009)na osnovu
pHY VH L NODVLILFLUDMX VWRJD SR]QDMHPR WUL YHOLpPLQ
pLMD MHQYMH®DQMD RG PP pDNVO PV HP HYLIHRELHQ W R VN U H U H
0.063mmdo 1.0OmmiQDMYHUL SUH@GKhWrhanigama LmakibkeopLMD YHOLpPLQ
prelazi 1.0 mm (Tagliapietra i Sigovini, 2010). Pojedini autori, poput Gille Schafner
(2009) te Tagliapietra i Sigovini (2000VSRPLQMX MR&a MHGQX RGQRVQR
VNXSLQX QD]YDQX PHJDEHQWR\W MH R MXDVY H@AMIDWRIPMBEUAH O IR
predstavnicisu PQRJRpHW PQDRp HIM DPD 8HU RM QN RFOHWNNKRI&IL LASXAHY
EURMQL pODQNRQREFL 7DJO9MaEQR WILHD QLD 8 RPRIYDQULL GD WL



]JRREHQWRYV SUROD]L NUR] UD]OLPpLWH VWDGLMH WDNR GD
svrstavaju u meiobentos te su poznati pod nazivomregmeni meiobentos @& \jé
karaNWHULVWLPpQR |D EURMQH ANROMND&H DOL LtNROXWLU
Schaffner, 2009).

1. 3. Neinvazivni organizmi u kopnenim vodama Europe

1. 3. 1.Porifera- VSXAavYH

6SXaYH VX Ydikalshupingedh@siaih organizama koji uglavnom nastanjuju
mora i oceane, mali broj vrsta je prisutan u slatkovodnim ekosustavima (Droscher i Waringer
2007 'R vDGD MH RSLVDQR UD]OLpPpLWLK YUVWD ,VODWNR
2007 1DMpHAaulUL ciSpipa@ayuV\\pbrad@iL Spongillidae, vrstephydatia fluviatilis
(Linnaeus, 1758)Ephydatia muelleri(Lieberkuhn, 1855)FEunapis fragilis(Leidy, 1851),
Eunapis carteriBowerbank, 1863),Spongilla lacustrigLinnaeus, 1758) Trochospongilla
horrida (Weltner, 1893) Gugel, 2001).

7LMHOR VSX&YH MH UD]OLpLWRJ REOLND L YHOLpPLQH
2SUHQLWR WLMHOR VSX&YH MH L]JJUDYyHQR RG GYD WLSD
SRPD&X VWWEXNWRQ MM MRGR L DPHERFLWD NRM Gudi@puMX QHN I
X SUREDYL KUDQH L]JJUDYyXMX SRNURYQL VXVWDY L VNH
ODWRQLPNLQ L (UEHQ

5D]PQRADYDMX VH VSROQ Il(®airo iGHty J0RPaxd RijeSIEBMOH P
LVWUDAHQR VSROQR U Dshiafa Ré Mayamehbtite proixABdé ayali spermije,
oplodnjaVH GRJDYD XQXWDU WLMHOD VSX4YH QDNRQ pHJD VH
VXU /ILbLQNH QDVWDOH VSROQLP UD]J]PQRADYDQMHP V
sezone, od svibnja do flija (Gugel, 2001)IHVSROQR UD]J]PQRADYDQMH XNOMX
PHWRGH SXSDQMH L UD]JPQRADYDQMH JHPXODPD 3UL SXS€
PDMNH GROD]L GR RGYDMDQMD VWDQLPQLK NRPSOHNVD
ODWRQLPNLQ 2) (WEXHQ REOLN QHVSROQRJ UD]PQRADYDQMD
stvaraju amebocitne stanice. MHVHQ RGUDVOD MHGLQND XPLUH SUL pHEF
WLMHOD VSXaYH *XJHO . 1DDNR@R RIGWHXYHQRJ YUHPHQD
RVOREDYDMXMHINM SBRD]L GR UDDRWROM QRF W B VVOFHX ¥BIXAY H
]JDSRPLQMH X RAXMNX L WUDMH GR NRORYR]D *XJHO



6SXa¥YKX VHVLOQL RUJDQL]PL NRML YHULQRP QDVWDQMX
(Gugel, 2001; Gaino i sur., 200®roscher i Vringer, 200y. SUHIHULUDMX NDPHQM
dimenzija i dubine na kojima se ne osjeti promjena razines YGdigel, 2001).Hrane se
filtrir anjem vode Gugel, 2001; Gaino i sur., 2003®roscher i Waringer, 2007 Za
VODWNRYRGQH VSXAaYH VHonAN DGokhi GAlvey,X0@B). R sfogaH hijel W
QHXRELpDMHQD SRYHUDQD EURMQRVW L UDJ]QROLNRVW YL
blizini (Matteson i Jacobi, 1980; Gugel, 2001; Gorni i Alves, 2008).

-HGDQ RG ]QDpDMQLMLK S U HsatkovoonhQekdsistapvigeMitstes QLFH Vv
Spongilla lacustriskoja NnDVWDQMXMHWHYXRGH (XWWBM $]LMH L 6MHY
(Andres, 2011)Tijelo joj je, NDR L NRG YHULQAHGURXYILIOFRYWEOLND |
rasta(Gugel, 2001) % RM D Y D U L U D eireGovisKd/ idodtoRi KdiuGe nastani@pikule
NRMH L]JJUDYyXMX NUXWL VNHOHW VX MHGQRVWR¥RRI REOL!
1964) *HPXOH VX RNUXJOH LOL EODJR RYSKROQH L XIIUDYKQIXPLAK
VSLNXOH WUR®RLNDLWRMH L]JJUDYyXMX VNHOHW VSXaYH PDC

1D & L (Gl 001)

Slika 1. Tijelo V S X &géidule na kamenosupstratyfotografirala Maja Pekez)

1.3. 2. Gastropoda+SXaHYL

*DVWURSRGD VX YUOR EURM Q@redstavrdidi Bétiéh® MIID3ES UR VW L
(Giller i Malmqvist, 1998). Do sada je opisano 60D00D]OLpLWLK Y WxeWwldike QDVWD

vodenih ekosustava (oceani, mora, rijeke, jezera), ali i kopno.

3ULVXWQD MH YHOLND YDULMDELOQ@RYWY Iy HH-ALpI @RI L EE
QHVLPHWULPQX XWUREX NRMX VOLUMKELLVEBEXHONOH S QD ¥ WME
tvari konhiolina i kalcij tkarbonatf ODW R QLPpNL Q 1. N& tgdtu@e razlikuju glava,
stopalo i trupNa glavi se Alazi jedanilidvD SDUD WLFDOD b WRISTDAR S\DHJ RUILC
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GXJDpPNR XJODYQRP VOXAL |]D NUHSWDROQERHRSHIDRONRBDQRK |
ili plivanju. S obzirom na poklopac (operkulumlUD]OLNXMHPR GYD UD]JUHG
Prosobranchia i Pulmonata. Prbsanchia imaju poklopac koji se zatvori prilikom ulaska

SRSDOD X NXULFX GRN JD 3XOPRQDWP [DHRMMIQ@BRAUILFD M

usmjerena

9HULQRP VX UD]GYRMHQD VSROD LDNR VX ]JDELOMH&HQ
vanjska. Nakon SORGQMH QDVWDMH VORERGQRSOLYDMXiD OLpL
YHOLJHU OLPLQND 8 VWDGLMR W]H®HIHR ® DLH) N B UDRODH U L
9HOLJHU OLPLQNH VX X SRpHWNX ELODWH U BD®p@RjeneL PHW U L
SRORADMD YLVFHUDOQLK & OSDMR MIDINQ IQK LRWIDHID D

9HULQRP VH KUDQH VWU XJ Dposehindy ddanalzinishizraneS R P R i X
koji se nazivaaduh 5DGXOD MH KLWLQR]QD PHPEUDQD QI NRMRM
zavinutih u natrag+UDQH VH DOJDPD PRUVNLP WUDYDPDte YRGHQI
filtriranjem vode Tashiro i Colman, 1992 QR YHULQD VX PHVRMHGL 1HNL F
organskim detritusom iz mulja ili pijesk@iller i Malmqvist, 1998) 3 X akbjV e hrane
GUXJLP SXAHYLP LOL ANROMNDALPD IURPDMPO®XSRYBERHEAPDN
A0OLMH]GD RYL SXaHYL QDWRSH RGUHYHQR PMHVWR QD OMX
WUHQLFH PRJX GMHORYDWL rmhotLS X@BDHAQ VEINpLYdeX aHYL Q
LIOXpXMX VXPSRUQX NLVHOLQX NRMD RWDSD YDSQHQH WY
hrane NastanjuuUD]OLPpLWH WLSRYH VXSVWUDWD

1. 3. 2. 1Bithynia tentaculata(Linnaeus, 1758)

Bithynia tentaculata(Slika 2) je SaVNRYRGQL SX& NRMHJ VYUVWDY
%LWK\QLLGDH 1DWLYQR SRGUXpMH UDVSUR Bak)2POQIMHQRV W
*ROHU L 3HA&LQ

ZaB. tentaculataMH NDUDNWHULVWLPpQD PDOD L]GY&MQMWINXIU
do petzavop (Dillon, 2007).' XO ML Q D NiXfokijekt 18Irhim (Saeri sur., 2007)Boja
MH YHULQRP VYLMHWOR VPHYD DOL VX |db&énemNABHIOAH L M|
(Tashiro i Colman, 1982; Dillon, 2007).

Jedinke ove vrste su razdvojes@ola. Jap SROD&X WLMHNRP VYLEQMD L (¢
SRGORJX LOL PDNURILWVNX YHJHWDFLMX X QDNXSLQDPD



Juvenilne jedinke se razviju nakon 14 do 25 dana od oplodnje jaja (Tashiro i Colman, 1982).
BURVMHpPDQ &L YARUife (Dilari280¥) W U D M H

.DR L YHULQD SXaHYD KUDQL VH DOJDPD VWUXJDQMHP
UDJOLPpLWRP RG GUXJLK YUVWD SXa8HYD MH VSRVREQRVW ||
Colman, 1982).1DVWDQMXMH SR G U XpMBichies RODL)Mdjie) jeVoeyht® YR GH
NLVLNRP L PLQHUDOQLP WYDULPD 7DVKLUR L &ROPDQ
muljeviti supstrat, ali se lako prilagodi i na kamenitu, odnosno pjeskovitu podlogu (Tashiro i
Colman, 1982; Dillon, 2007).

Slika 2.Bithynia tentaculatgfotografirala Maja Pekgz

1. 3. 2.2. Theodoxudfluviatilis (Linnaeus, 1758) Theodoxus danubialigPfeiffer, 1828)

Theodoxus slatkovodni predstavnik uglavhom morskih Gastropoda iz porodice

Neritidae, je asprostranjen diljiem Europe i u zapadnom dijelu Azije (Feher i sur., 2009).

T. fluviatilis (Slika 3 a) je najrasprostranjeniji predstavnik Neritidae u slatkovodnim
ekosustavima (Bunje, 2005). Preferira litoralnu zonu velikih rijeka za koje su karaldepisii
WHPSHUDWXUH XPMHUHQLK YULMHGQRVWL 7DNYD SRGUX{
kiska DOL L NDOFLMD aWR MH MHGDQ RG RVQRYQLK XYMHWD
8 VODWNRYRGQLP HNRVXVWDYLPD (@MW WBQMXMW R \RNPGNI X X
KUDQMHQMH VWUXJDQMHP L]QLPQR VH PRA&H SURQDUL QD

.LUNHJDDUG 2VQRYQH PRUIROR&NH NDUDNWHULV\

operkulum i radula (Zettler i sur., 2004).

Boja periostrakumaT. fuivatilis MH LJUD]JLWR YDULMDELOQD RY
karakteristtkama 8 RVXVWDYD SRGO®RRP WBPQD VD VYLMHWOLP WR
2004). Operkulum je svijetlo crvene boje dok je sam jasko FUYHQ 3URVMHpPQD G
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IMX4AWXUH L]QRVL PP D T fwiaQidkoje RaBtanjijuckbipentl vode su
YHUH L LPDMX GHEOMX OMM&W XX XWIEY ROD K/ NSRWIL BH Y RPX U D
E UD N L p QZetthérR €, 2004).

2GYRMHQD VX VSRIDUSROR RIXDPPMOPHRIADYDQMH GRN MH F
pPROD&X QD SRYUaL euxnastxndi VREpIdowtDnoNr&ziibblje traje od travnja do
OLVWRSDGD WLMHNRP NRMHJ PRJX SRORALWL RG GR \Y
se u potpunosti fAY LR D i dijleR/ (Rovir&li traje 2do 3 godine (Carlsson, 2000).

+UDQL VH VWUXJDQMHP EHQWRVNH SRYUALQH XJODYQTF
L VXU 1H KLEHUQLUD WLMHNRP JLPH WM DNWLYDQ M
ZzZaELOMHAaHQD WLMHNRP QRUL DOL VH QH VPDWUD LVNOMXplL

T. danubialis 6 OLND E QLMH WROLNR pHVW L EURMDQ 8 :
ULMHFL 'XQDY SR np#ivP XHMHUL LGREUR 1 podlvgOGekbX MH p Y |
bogatih kiskom D QD SRGUXpMLPD JGMH VH L]JJUDGL EUDQD
naposljetku, u potpunosti nestaje. Prepoznatljipgesvojem ckt FDN RERMHQMX SUL p
SRGORJD VYLMHWOD RELpPQR EOLM HrGeBovd XhdjPnje @arifd sV X S U X
REJLURP QD YDQMVNH pLPEHQLNH )HKHU L VXU 2SH
OMXaWXUD XabD L YLA&D. fXviRtiisQFeRéx sQrD2@me).X & W X U X

(a) (b)

Slika 3. (a) Theodoxusfluviatilis (fotografirala Maja Pekez); (bJheodoxusdanubialis
(fotografirala Maja Pekez).

1. 3. 3.Bivalvia - Unionidae

ANROMNDAL VX RUJDQL]PL pLMD YHOLpLQ®DR PRLAAH YOAJ L
MHGQRJ PHWUD 1DMY H U TrideNra Qityadl DVEX QL VT LRI HWRKKRM HR FH D Q
GXOMLQD FP D WHALQD NJ 3URVMHpPpQD GXOMLQD L W



SUHSR]QDWOMLYL ]dvedijelNeDYJLDENHY/HD BN/ XNAWXROUWHH NRMD REDYLM
'R GDQDV MH RSLVDQR RNR UD]J]OLPLWLK YUVWD RG ptF
HNRVXVWDYH GRN MH JQDWQR PDQML EURM VODWNRYRGQL
YUVWH YHUO VWROOMWMKXEDNRRURVWKIUDQL LPDMX L]JUD]JLWL |
NRMHP VH WHN RGQHGDYQR SRpHOR SULGDYDWL YLaH SR]I
LVWLpX JERJ LIQLPQH VSRVREQRVWL ILOWULUDQMD YHOLNH
fizikalho +t NHPLMVNLK VYRMVWDYD YRGH 3UHIHULUDMX YRGH
QDOD]H X SULREDOQLP SRGUXpMLPD X NRMLPD MH SULPDUC
L VODQH YRGH YHUL ]QDpDM LPDMX X VODWNBYRGQLP F
SUHGVWDYQLFL VX PDNUREHQWRVD NRML SUHIHULUDMX IL
XNRSDYDQMD 8JODYQRP VX SROXVMHGLODpPNL RUJDQL]PL

ANROMND&L VX ELODWHUDOQR VLPHWULpPQL RWIDQL]PL
WLMHOR V YDQMVNH VWUDQH REDYLMHQR YLaAHVORMQRP
IMXaWXUD PR&H ELWL VLPHWULPQD LOL DVLPHWULPQD 'YR
HODVWLPQLP OLJIDPHQWRP %RMD L RE@INVX H p]END W XR) X)W X
YDULUD awWwR XSXuXMH QD YHOLNL XWMHFDM UD]OLpLWLK
SURPMHQX ERMH L REOLND 1DMVWDULML GLR OMXaWXUH M
1D UXEX OMXaWXUH LVSRGNRQWRB&IW [ D/HD M. ERIDLYQH D& NF
YDaQRVWL |D GHWHUPLQDFLMX RUJDQL]PD 6DVWRML VH R
brave dijelimo ih na jednozupke (Toxodonta), raznozupke (Heterodonta) i bezupke
$QRGRQWD ANROMND WYDWYNMXPDW XVDLWHGRWD MDD RIQ LV
HODVWLPpQRJ OLIJDPHQWD WH NRQWUDNFLMH L UHODNVDFLN
UDGXOX L pHOMXVW L]JXELOL WLMHNRP HYROXFLMH ,|]PHY
1IDMYDAQLNIWD &WDMPLEAXSOMLQH VX VWRSDOR L 4NUJH AaNulJ
SUHKUDQX ILOWULUDQMHP YRGH GRN VH SRPRUXWWRSDO|!
YHUOULQL YUVWD NRMH VH |[DNRSDYDMX X VHGLPHQW GQD ONM
LVWR WDNR MH ODWHUDOQR VSOMRAWHQD JODWND L L]G
VHGLPHQW +DEGLMD L VXU 9UVWH NRMH XJODYQRP
KUDSDYX OMXaWXUX V UDJOLpLWLP XG XE OQllatbaBir&yBeriL SRMD
sur., 1999).

8JODYQRP VX UD]GYRMHQD VSROD SUL pHPX MH YHULQ
YUVWD ]DELOMH&HQD XQXWDUQMD X SODAWDQRM &XSOM)|
AXPDQMNRP 8 VODWNRYRGQLK]GEGRDIMNDIMD QDH @R U MDD
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PHYyX4NU&QLP SURVWRULPD UD]YLMDMX OLpPLQNH L PODGL
SDUDJLWVNL VWDGLM SUL pHPX VH JORKLGLMD SULKYDWL ]
RGUHYHQL YUHPHQVNL SHRWMRIGY RP R JXWUMMHDWISG RVWLUDQM
MH YD&QR ]D LQYD]LYQH YUVWH 'RXGD L VXU

Vrste iz porodice Unionidae sSNDUDNWBUHGWIWMBDMQLFL VODWNRYRG
velkiP SRGUXpMHP UD VAL M I DX i HNDRIMANANBlikostVoikéhiQ D Y H O
ERMH OMXaWXUH awR MH XYMHWRYDQR SRGUXpMHP NRMH
YUVWH VH PRJX MDNR UD]JOLNRYDWL ]JERJ pHJD. PHVWR G
]OQDpDMQRM YUDLMDELOQRYV WL pdeié&tdk 6 DL MRHE OKL N[ ROAWVHMNOVRKRJ B
XPMHVWR VDPR MHGQH RSLVD Q RJnioLciadsuRBochwald, 200W.D aNRO
IDMNDUDNWHULVWLPQLMH Y UXnAddnteH andtiR&GLhNdRUs, NP WL QH Q \
Anadonta cygnedLinnaeus, 1758)UJnio crasss (Retzius, 1788)Unio tumidus(Retzius,

1788)i Unio pictorum(Linnaeus, 1758fLucey, 1995,Chojnacki i sur., 2007; Van Damme,
2011)

ANROMNDA&L L] SRURGLFH 8QLRQLGDH VX YHOLNLK GLP
EURMQLP WRNYVLNREdRIDN DM SR XA Bz [BIKMNDEY HULQRP
JHOHQNDVWR aXW ok j¢ Ritlgdrakud Lplavddz8lénog obojenjaOvalnog je
oblika VW Uat€idth) GLR OMXAaWXUBXMIH RIG XAHULMHJ SUHPD F
OMXaWXUDHB®MD DMWHR GVH QDMEROMH PR&H YLGMHWL QD
SURVMHPQD GXOMLQD OMXawXxUH MH L]PHyX LigamentfeP L]QLF
UHODWLYQR NUDWDN XPER QLMH LJUD&HQ ]D UD]JOLNX RG
IMXAaWXUD A NREMMNEasD) e aXWR GR+VABWMR RERMHQD WDI
ovalnog oblika D GXAaLQD PRAaH GRMHORP FRYUEGLQRP MH XMHGC
SULOLPQR MH WDQND L NUKNDA/anaBHQW MH QHAWR GXOML

(a) (b)

Slika 4. (a) Anodonta anatingfotografirala Maja Pekez); (lAnodonta cygneéotografirala
Maja Pekez).
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IMXaWwXUD LA &r&seunikad@) MH RYDOQRJ REOLND YUOR pYL
Vrlo tamnog obojenjagotovoje crna, ponekad mogu biti prisutne zelenkaste linije.UZa
pictorum (Slika5b) MH NDUDNWHULVWLpPpQD L]GXAHQD OMXAWXUD p
GYRVWUXRE® YHWIDQH 9DOY Hpredxji Bivjé Bdibwo lkdyOQWHU XNR YHUL R
VWUDAQMHJ 'XaLQD OMXaAWXUH PRAaH GRVHIUL FP+t %RMD
VPHYD $UWDXME L=D VN ROMNWDsfka5¢) MH WDNRYHU NDUDNYV
]DGHEOMDQD OMX&WXUD pLMD M N DLaiBtréri QURINOWjePRIKAM D QH J |
GXOMLQD MH JRWRYR GYRVWUKXMNSR HGIQ B LFPG NYJLDN )W DYO\RIM D
JHOHQNDVWLP JUDNDPD .DUDNWHURMWLDPQDL GEIWHMWBO B HIM X

(c) B

Slika 5. (a) Unio crassus(fotografirala Maja Pekez); (dYnio pictorum (fotografirala Maja
Pekez); (cUnio tumidugfotografirala Maja Pekez).

=D SRURGLFX 8QLRQLGD MH N D 3llsrWhdimgvist/ 199B)Q SDUD]
Nakon oplodnje glohidg VH R Wi SiXady, pronalaze doadara i prijanjaju za njegovo
tijelo. Uglavnom su razdvojena spolarste A. anatinai A. cygneaglohidije RWSXawDMX X
SUROMHUH SUL pHPX MH QMOQRRYRY VY B HQMHPY DBidhi8téS RDNS XIUHH
2011) U toplijim vodamajedinke spolno sazrijevaju tijekomvije godine kada se mogu
UD]JPQRAaDYDWL GRN X KODGQIpMURGIREDEDO WRMVSURFMMH W
aHQNH Uy trdsgusinogu otpustiti i do 100 000 glohidija u stupac vode koje se potom
SULDY tjpo\dbimadara (Taeubert i sur., 2012).

9UOR pHVWR VX GRPLQ D QaNeiltrirRnjeDt® \H]iPLLQ'RIRNUu VH K
vode smanjene brzine tok@Bascinar i '¢]Je*Q,H2009) A. anatinaje pURQDYHQD X
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VWDMDULFDPD. Dobve HhddKasl @dnieBstupnja trofije ekosustava, tako da u
MHGQDNRP EURMX &ligoforbfn® Dauveine) ékdsilistavéSchultes, 2011)U
QDMYHUHP EURMX VH PRAaH QDuUL QD GXELQL L]JPHYX L P
VXSVWUDW L]JJUDYHQ R@aky. AWddRdasdl paH@eMiDslatiio@adnim
HNRVXVWDYLPD DOL PR adthngétiR(0.HH0.2 PsD)WRoskskEiR M .12A05.Q M H
2ELPpQR QDVWDQMXMH SOLUH GLMHQRYH a\OD W WENRRE BIEN RH
tolerira visoku razinueutofizacije Preferirasupstrate u kojima dominira mulj, te, iako
XJODYQRP QDVWDQMXMH SOLUH GLNBEBORY.HQUVRS&SQEHQQRK RB
(Rosi ska i sur.,2008. Primjeieéeno MH GD VH YHOLpLQD OMXawXxuUH V
antropogenog djelovanjaX EOL]JLQL QMH]LQD VWDQLAaWNastagjiffdR MQDFN
VODWNRYRGQH HNRVXVWDYH V PDORP UD]LQRMBIDYHQMD
potpunosti ukopavaili pijesak u kombinaciji sa sitnim kamenjerhldchwald, 2001;Van

Damme, 2011) U. crassus QDVWDQMXMH UD]OL jra V8e&d dominanivkhU D W H
predstavnikm porodice Unionidae u srednjoj i sjevernoj Europi (Taeubert i sur., 20Q12).

pictorum MH RVMHWOMLY QD SURPMHQH NHPLMVNRkodVDVWDY
juvenilnih jedinki (Van Damme, 2011). &d odraslih jedinki reprodukcija inhibirana
SRYHUDQMHP UD]JLQH QLWUDW D UXtumidusde u§avapm AR Ha
PXOMHYLWLP VXSVWUDWLPD ULMHND L MHJHUD DOL MH S
vode knRoAWR VX NDQDOL SRSODYQD SRGUXpMD 9D@QnidpPPH
SUHIHULUD GREUR RNVLJHQLUDQH YRGH JERJ pHJD MH YU
2012).

1. 3. 4.Trichoptera - Hydropsychidae

Trichoptera (tulari) je red organizankaji svrstavamo u razred Insecta. Odlikuju se
YHOLNRP EURMQR&UX L AaLURNRP UDVSURVWUDQMHQRAUX
Antarktika (Giller i Malmgvist, 1998). 3aR]QDWR M H 600L\&adth RZLwrstanih u 45
porodica i 626 rodaHydropsychidagSlika 6) su najbrojnija porodica Trichoptera u kojoj je
RSLVDQR YL&H RG isur,YOI WD *HUDFL

/ILPLQNH 7ULPEORMSWKIRIDRPHWDEROQX SUHREUD]JEX awR ]
OLPLQNH SUHPD RGUDVOR Madijé Kdit WKu® XM XL DX X i@p@iEy R M Q H
imaju imaju 5 do 8 O L p L Qdiaplipd keKstadijs kukuljicom (Giller i Malmgvist, 1998;
ODWRQLPNLQ L Rd&djn)stadij Hydropsychidae u prosjeku traje jednu godinu
LDNR NRG SRMHGLQLK YUVW nePstadliHkukuljide Mdje\V2 dol3 §eéhaG Y L M H
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5DWLD L VXU 1 D N R@kuljibeYfdsraitaive eDodkasiaDedihkd. D5tadij
RGUDVOH MHGLQNH WUDMH RNR PRMOHDVAKF MGIDVMOID Q DHHRIHUEHQL
i Malmqyvist, 1998).

TieOR LP MH QDMpHAaUH VjiRdji ld BEIR NDHQrRNe SSinGaX O

Dumas 2010).Tijelo je podijeljenu ndri tagme: glava, prsa i zadak.

Slika6 /LpLQND 7 UH¥ydkoRsyahidthfatografirala Maja Pekez).

9 H 0 mQsR hrane filtriranjenvode WH ]JERJ WRJD LPDMX YDaQX XOR
RUJDQVNH WYDUL 2VMHWOMLYL VX QD SURPMHQH NYDOL
]JDIDYHQMD VWRJD VX Y UGRCIGRIE, 2010R4tIR LG RPONMP) OVRRAHL V H
retL GD LPDMX NOMXpQX XORJIX aWjaDSRYGHKBYQRR OPEFX ELHQ
RUJDQVNH WYDUL NRMLPD VH KUDQH L RUJDQL]DPD NRML
(Geraci i sur., 2010).

1. 3. 5.Diptera - Chironomidae

Chironomice (Slika 7) su mali kukcipLM H OadahjGuNstatiovodne ekosustave
diljem svijeta WUHQXWQR MH RSLVDQR RNR UD]J]OLpPpLWLK YUV
(Giller i Malmqvist, 1998).

Duljina tijela odraslog kukca ove porodicB RaH dfl2Whin @ 18 mm, ovisno o
vrsti (Bay, 2003)Jednako kao duljina i boja tijela se razlikuje s obzirom na vis@RaH ELWL
od izrazito blijede boje, gotovo prozirndo zelene, ponekad gotovo eiBay, 2003). Za
PXaMDNH RYH SRURGLFH MH RDODNMHUQDW L pAEX MNHES [ & WSN
lako suizgOHGRP YUOR VOLPpQL NRPDUFLPD UD]JOLND MH X WRPF}
su prijenosnici bolesti (Giller i Malmqgvist, 1998; Bay, 2003; Weltje i Bruns, 2009).
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Slika7 /L p LOgpke@- Chironomidae (fotografirala Maja Pekez).

MetamorfozaChironomidae XN O M X pIXWLBJIY RM QD VWDGLMD RSORYVYH
kukuljica i odrasla jedinka (Giller i Malmqvist, 1998; Bay, 2003; Weltje i Bruns, 2009).
ALYRWQL FXNOMIXPNKRMIL UD]YRM RG RSORYHQRJ MDMD GR RC
RG WMHGDQ GDQD DOL X SRMHGLQLK oditb\eh®d MHR] REILO M HX
JRGLAQMHP GREXBay, 2Z06H.SHUDWMX RIGUDVOLK MHGLQNL VH Ul

MHGQRJ GR GYD WMHGQD :HOWMH L %UXQV SUL pHPX
NDVQR SUROMHiIH D ]DYU&ADYD X UDQX MHVHQ %D\ -
RG SD pDN BBORYHQLK MDMBUZDOH ¥ H@rjeoN fedddg

dana i u tom periodu ne e d@Q HJR GROD]L GR RSORGQMH L SRODJDQM
(Weltje i Bruns, 2009).

JLPLQANHSRURGLFH &KLURQ kR4 &iHoniNetiBia) RIKD KM UL L
$QWDUNWLN WH QD U DjifamaL(Mammor@ D2BIBR Uyldviom $eLhrane
SODQNWRQVNLP @éa@iddqaiskomiadGilen falmqvist, 1998; Bay, 2003).

1. 4 Invazivne vrste u kopnenim vodama Europe

Invazivhe se \ste definiraju kao alohtoni organizmi koji svoj invazivni Keiex
SRND]KWHKQMHP YHOLNRP EUJLQRP QD QRYRP SRGUXpMX
uspostavljaju stabilnu populaciju (Pigneur i sur.,, 2081y L pHP X X QRUIRHPNDIWMMXH HNROR:
promjenei/ili ekonomskegubitke 3\a HRichardson 2010) Njihove snovne zng{ D MIN H
brzo rasprostiranje,visoka stopa reprodukcijeYHUL EURM UHSURGXNWLYQLK
godine (Statzner i sur., 200R)isok stupanj kompeticije za prirodne resr® sposobnost
rasta i razvojaQ D UD]JOLpLWLP @&LERYLGIDNRYERAMUP (Rixtwét WL P D
sur., 20@ b). Stabilnu populaciju uspostavljaju vrlo brzo gr tijekom evolucijskog razvoja
VYH L]JUDAaDMQLMH SRVW D Okratky @avietadiiadl HazdoBljeymoNranbl U LV W L N

postizanje spolne zrelosti, visok stup&kunditeta, veka predatorska sposobnosto tako

15



a L Uspéktar prehrane te sposobnost tolerancije promjéhB ] O L B INWR DKugj€. K
SULPMHULFH SRY H (shiqQthaitangetatvdiRQaddl DIMY RUHAYBGQGHF L
sur.,2009) aW R WO MMBkatdgije razvoja (Pigneur i sur., 2011).

RasprostrtuVH QD EURMQHDQO@EWLARY B XLV SlijekdpaRea gl UHQ MH
XYHOLNH ]DV N4 alddtopdrvrsié HjRluju negativigs su u izravnoj kompeticis
nNiPD |D VWhbajvawati WH VX YUOR XVSMHaQL X SRWLVNLYDQ
njihove brojnostt 3SARUHG WRJD awR VX L plihijehjup R prddaterSkH oBItkW LY Q L
SR QDaDbD Q MebrazitiiVKop se javlla X OLpL QD p N R&endijald GuL Wkfori
U D] @ p@tbgeha, ali i mijenjaju fizikalnokemijska svojstva vodé WWRH W Ddg&onel U
za autohtone vrste I@voet i sur., 2009).

8VSRVWDYOMDQMH VWDELOQH SRSXODFLMH MH XVSMH:
VYH DELRWLpPpNH L &Eh&um dkdstistdovu PBY HeQ/ladteHi sur., 2062)je nego
aWR GRY ljaGtRbildeDpjopulacieDORKWRQD YUVWD PRUD SURUL NUR]
stadija. Nakonunosau novi ekosustavmora biti sposobna prilagoditi se nef VWD QLAaW X
UDJ]PQR&EBYDODQ@MHPX L ]DYUaL W(Bijder\RaMme asuy, RU0ZIkolka 5O X V
XVSLMH SULODJRGLWL QRYRP HNRVXVSWRKHIHWSRpORMHB OSSRV V
XJODYQRP SRWSRPRJQXWD &Mddl@mjivh DSIRVGHUPX [pNRLYRVDH N&Q DIW R p
sposobnostimane uspijevajusve alohtone vrste invazivnog karaktetA]DYODGDWL WHULW
WH MH JERJ WRJD :LOOLDPVRQ vaR dé? Veld2 RsiB2000Y LOR Z G|
Ovo pravilo govori da samo 10 DORKWRQH SRSXODFRI®OMN @R atH O DJKL WX\
SRSXODFLMH NRMD UH ]D UH]XOWDW LPDWL SRMDYX LQYL
QRYRP SRGUXpMX %LM GH 9DDWH IHSLVDQR SUDYL
XVSMHaQD QD MHGQRP SRGUXpMX ELW,i diuH, 2000Q Da @ B X MIRIP
jednostavno prikazano na vrsti slatkovodnog taCBelicaophium curvispinunkoji se vrlo
EUIR SXWHP ULMHpPpQLK NDQDOD SUR&AGLULR L] VYRJ QDWLY
(Mastinsky iMakarevich 2007 Messiaen i sur., 2@ Borza, 2011l 3 UL P L MéddaHsQ R
invaa YQH YUVWH RVRELWR XVSMHaAQH X SRGUXpMLPD pLMD M
iz kojeg dolaze (Bij de Vaate i sur., 2002)

S3RUHG WRJD aWwR VX VWDQLa&AWH L L]YRU Ke&zBr@stt 1D EUR
XNOMXpHQH X YDA&DQ SURFHV NRORQL]DFLMH DORKWRQLEK
]IDVWXSOMHQ QHNL REOLN DNYDNXOWXUH L SRPRUVNRJ R
2060 8EU]DQL UDVW WUJRYLQH L WUDQVIRBRDOMBEDBX AdH!
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EURMQLK YUVWD GLOMHP =HPOMH L QMLKRY VQDAaDQ NRQW
WRJD QMLKRWRH XQB&®RVQR E hieBjas Dnotletnyd yiteMdda. Od
WUHQXWND NDGD MH pRYMHNRY R p&vétidad BbalD Gidka] n®RHHOR P
RFHDQD UD]OLpLWL ALYRWLQMVNL RUJDQL]JPL VX SRpHOL
QDWLYQRJ SRGUXpMD 2G RWNULUD L iN&OMQrsthiBrzavidd 1R Y R.
UDVWH GD EL X GYDGHMHWRER RWRIXDONDHUNX ISEBVUWMRWQML G
ELROR&NH UDJ]QROLNRVWL JOREDOQR %URMQL ]JQDQVWYHQ
za intenzivno rasprostiranje invazivnih organizama diljem Europe kanal Riaajna -

'XQDY NRML M korahA 92 EgddinR (Gavéllato i sur., @0MacNeil i sur.,2010.
,JJUDYHQ MH X VYUKX SRYH]JLYDQMD 6MHYHUQRJ L &UQRJ P
VH RODNADR ULMHpPpQL SURPHW 'DNOH QH PR&H VH RVSRU
fenoPHQ ELRORANH LQYD]J]LMH OHVVLDHQ L VXU

1.5. Ponto- kaspiiskR SRGUXpPpMH L LQYD]JLYQH YUVWH

Invazivno naseljavanje europskih vodsobito je N D U D N W EalvtsteWzRdmiQ R
NDVSLMVNRJ ED]JHQD &W Rvedigi \WhslitskyMiaka &ichVeQlz; 5Q P R WL
3XOMDV AaJDQHF L VXU 199). Poob-FNHYVSLMVYNXU EDJHQ RE.:

sliv Crnog i Azovskog mora i Kaspijskog jezera.

Kaspijsko jezero je, da bi bilo ovakvo kakvo je danas, tijekom povijesti prolazilo kroz
dvije faz razvojakoje su se odvijale u Miocenu i Pleistocgmumont, 1998.). U prvoj fazi
razvojg iz Paratetisa nastalo je Sarmantsko i Kaspijsko jezero tijekom kasnog Miocena, dok
je druga faza razvoja, koja se dogodila u PleistocdRELOMHAHQD @&jacFHVLPD
formiranja rijeke Volge i Kaspijskog jezer®dimont 1998). Kaspijsko jezero je u svim
fazama razvoja obilovalo raznolikom faunofAladin i Plotnikov, 2004)koja je, zbog
XpHVWDOLK SURPMHQD WHPHUDWXUH , nidrRe@aRxvitV brjie L NHP I
SULODJRGEH NDNR EL PRJOD SUH a ledhatbivtipriag@iBi YeRiIQ DV W D O
eurihalinost odnosno tolerangj QD pHVWH SURPMHQH VDOLQLMHWD aw
NDUDNWHULVWLNRP ]D QMLKRY G D& Rax@Meuivddipas) td LY RW D
RWSRUQRVWL QD pHVWH SURPMHQWHDMR R WILHGIQ B ¥ DRBHQN N
NRMD LP RPRJXDQJMHD PYNRSW K E URM Q LP QddFEROOXV WD Y L
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1.5. 1. Bivalvia
1.5.1.1. Corbicula fluminea(0«OOHU

Corbicula fluminea(Slika8) MH aNROMNDAQRR M MW V@I L&tWidkiR D OD | L
suptropskimSRGUXpMLPD $IULNH $]LMH ODODMVNRJ DUKLSHODJ
Australije (Ciutti i Cappelletti, 2009). Razvija se uglaem na pjeskovitonsupstratyali voli
i muljevitu podlogu svegetacijom (Popa i Popa, 2006).RMaH SUHALYMHWL GR QHNR
vode(Popa i Popa, 2006) yHVWR VH MDYOMD QD G XBpaQ Pdp&) 2B0B). GR |
+UDQL VH ILOWU L&J(PignbuHiBuly PMB.pQH YRG

Zaovu vistu MH NDUDNWHULVWLPpQD L]QLP QizifdbdihaND YDULN
boje(Lee i sur., 208). /MXaAWXUD WMUBLRQYDRQBUQD Wigljivd gsReNifg QY HNV C
WH GHEHOD L WH&aND Wribd¢ Mdkaziizvad ligamenta, blago zarotiran i
XVPMHUHQ SUHPD VUHGQMHP GLMHOX OMXawXxuUH 3HULRVW
naborimaNRML SUHGVWDYOMDMX MDYV @REtdostiaéiri®irtehBRv@dH SULUD
OMXELp DV W HraledrniM pbst€iDrnaii iQaweriornodijelu, dok je u sredini i ispod
XPED EOLMHGR OMXELpDVVWW R @B UD.@ piDLV|W D & HVQEBkudaWPOY H Q L «
sur., 2009)Slika9) =XE MH WLSLDpQ R KardibélHd rRha Ba@Veke &ranedjw X U H

i dvalateralna zuba, jedan na lijevoj i dupli na desnoj strani (Araujo i sur., {S8i&9).

Slika 8. Corbicula fluminea periostrakumV  MDVQR LJUDA&HQL Perid®sprékep SULUD
EUDYD I(fotogEatirédla Maja Pekez)
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Slika 9. Juvenilna jeditka vrsteC. fluminea(fotografirala Maja Pekez).

C. flumineaje hermafroditska vistab HSURGXNFLMD J]DSRpPpLQMH NDGD
dosegne 10& (Werner, 2009).2SORGQMD VH GRODFDORXIHMWEPH D OLpLC
RGORAXNUAQHFLMGIWQH1IHND LVWUDALYDQMD JMgn&IUIH GD V>
sur., 2011) Jaja su bogathranjivim tvarima koje su esencijale za razvoj embrija. Nakon
ERUDYND X aNUJDPD OLpLQNH VH RWSXaWDMX X YRGX VP
otpusteu vodu malih su dimenzija, ali su u potpunosti formirane s dobro razvijenom
OMXaWwX @R BEHP DGXWWRIRPRP VWDWRFLVWRP AaANUJDPD L
imaju oblik slova D. Razdoblje sazrijevanjaa#vijau prvihtri do & H\j&¥8eci kada duljina
OMXaWXUHnG BRHIOQAHHP &4LYRWQL YLMHN VH NUH@busaJiPHYX M|
sur.,, 2008) 5D]PQRaDYDMX VH QHNROLNR SXWD JMai@L&GQMH D
ekosustava do ekosustawdlade jedinke VH UD]P Q BvaBYXDWDX JR G L AMDHAIIHH X S U
NDVQR OMHWR 5DVWH YHOLN R Pusinj¢idn® raRadviHidpraduHcid, i L Q D |
samo mali dio energije usmjeravaju na disanje. Prema pojedinim autorima ova vrsta ima
QDMYHUX QHWR SURGXNFLMX X RGQRVX QDAaAHLORDNRKMWHRE
fekunditet DOL QLVNX VWRSX SUHALYOMDYDQMD MXYHQLOQLK
VPUWQRVWL WLMHNRP aLYRWD G6RXVD L VXU

1.5. 1. 2. Dreissena polymorphéPallas, 1771)

Dreissena polymorph&Slika10 MH &N R O M N DCaeissenil8elkBjiGd. diljgm
svijeta poznat po svojim irzivnim karakteristikamaNativna je uPonto tkaspijskoj regiji,a
ALUHQMH WM LQYD]LMXMMR]DSHR® HIO Y RRGIRHDWIMRPHS RYH]LYD
brojnih ULMHpPp QLK WRNR Y2D04;/BribAu® HO)INaZiX pblymorphaje dobila
]JERJ LJUD]J]LWR YDULMDELOQH OMXaWXUH pLMLVBIEOLN ERI
J X'V WaRladkoje tvori (MacNeil, 1992 Birnbaum, 201).
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IMXawXUD MH WURNXWDVWRB BR®UEDQWR RJ DI'RYOP RPHRQ W
prianjanje ]|D VXSVWUDW WH ]J]DALOMHQRP G@RWRUD) RO 8B ROYQIGH d
1992. PrLRVWUDNXP MH JODGDN L XJODYQRP VDGUAL WDPQ
imati cik +cak raspored, ili bitiravne, 8 pHJD MH X VYLMHWX SR]QDWD SR
(Birnbaum, 2011)(Slika 100 /MXawWwXuUD MH WDQNBP dujind dKWNEm PDNVLP
(Alexanderisur., 199 2QR &WR MH WssiB RolyhirhRje] D]OXpLYDQMH ELV X
QLWL NRMH MRMpRRRBRIXYPRRPX B |]D SRGORJX D L]J]JOXpXMH LK
u stopalu(Lajtner i sur., 2004; Birnbaum, 2011

Slika 10. Dreissena polymorphéotografirala Maja Pekgz

Razdvojena su spokvanjskom oplodnjom kojav H GRJDyD SULdWHP SHUD W
dok e nDMSRYROMQLMD WHPSHUDWXU®Di 20 @JBijnb&um, ZDLIHLQNH L
2SORYyHQR MDMD&FH VH UD]YLMH X Y HIBho¥yhblka@KtdritiRaN X Y HO
YHOLJHU OLPLQNH MH SODQNVWR@Y NH Viadif Ldok adsiedny D NRM
OLPLQDPNL 44D GDRDWQDNMRQ NRMHJ ¥YB WVXPVYND VE UL PKPY YV
bisusnih niti(Birnbaum, 2011) =D QMLK MH NDUDNWHULVWLpPDQ L]J]QLPQR
WH MH ]JDELOMHA&HQR GD MHAQMR VB QMDA KK SWRARDVNHYE\OLE Q L
(Alexanderisur.,, 19923 URVLMHpPDQ ALYRWQL YLMHN MH GYLMH JRGL

PopulaciaWURNXWH DMH XaUD X OLWRUDOQRM RnvdEOLWRU
12 P LDNR MH SURQDYVHQ D(Lajtr@rD sG.XI04V4an &eG\VeldePi Platvoet,
2007 3UHIHULUD pYUVWL VXSVW panmi plDRPR VRIY AR & e R\DW I/ h @
SULPpY UdtiddVMBUXJILK RUJDQL]DPD &USRMHO@Dzia ieRAO MND a
ULMHNH L EMDBNULP QHPKRSEUHIHULUD RQHY U MVPHEQHVMRK WRARF
GRQMLP WR N R.XENdUDIjsKiHrBizXajdnsMorila seizuzetna tolerancijgQ D UD]JOLPLWFE
RNROLAQH XYMHWH SUL pHPX MH GRND]DQR GD PRJX SUHAL
tesu razvieneSSRVHEQH SULODJRGEH ]D SUHAa(Ly@aviBur.p2QM)H QLV NL
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=D UD]JOLNX RG GUXJLK D (pypridiphéne Kregidiari@ MrijehuD
YRGHQLP HNRVXVWDYLPD MHU LPD YDAQX XORdKrada KUDQL
brojnim pticama (Birnbaum, 2011).

1.5. 1. 3. Sinanodonta woodiandglea, 1834)

Sinanodonta woodiangSlika 11) MH aNROMND& pLMH MH QDWLYQR
MXJRLVWRpPpQD $]LMD WRPQLMH ULMHND $PXU MIR&EH&R +DQ
Tajland i Japan (Popa i sur., 2008H. woodianapripadaporodid Unionidae za kojusu
GRQHGDYQR EURMQL LVWUD & Aivoddnta v ¥dvi@r @aksoBdnsohL S D G D
raspodjelonsvrstan je u rodSinanodontgdCappéletti i sur, 2009; Lajtneri CQ p D Q

7LMHOR MRM MH ELODWHUDOQR VLPHWULPQR V GYRG
IMXaWXUD MH RYDOQRJ REOLND V MDVQR L]JUD&AHQLP JRQDF
SUHGQML GLR OMX&AWXUH L]GXaH®V BHioik, RIok\e dDrdb$wmaM H VP H
SULVXWQR FU Ydbeenjp VADRI RAPHHYHIH SULVXWQR JUDNDVWR RETF
XPED NUR] VYH JRQH SULUDVWD V YHOLNRP WDR4lenBOLNRAEU
JHOHQH t AXPEAigdstrakumL P D O M X4playnDNojrRESlika 11).

Slika 11. Periostrakum i endostrakurd N R O BihaBaglénta woodianéotografirala Maja
Pekez)

5D]GYRMHQD VX VSROD RSORGQMD MH YDQMVND NDR
sazrijevgu kada dosegnu starost od jedne godine (Spyra i sur., 2012). Najinvazivnije vrste
ANROMNDAD LPDMX YUOR MHGQRVWDYDQ &LWwoBdsrGkojaF LN O XV
PRAH L]JUDYQR RWSXaWDWL MXYHQLOQH MHGL®@KIHaIX YRGX
UD]J]YRM PRAH XNOMXpLYDWL REOLJDWRUQL SDUD]JLWVNL VW
VYRM aLYRWQL FLNOXV SULODJRGLOD UD]OLpPLWLP WLSRYLI
SRGUXpMX EUR Mkal autrQfihif [e@evaNtnjakd(®pyra i sur., 2012).

21



Brojnim LV W U D a jeYdokaadrioRdA je jako osjetljiva na niske temperature, te se
zbog toga javlja u vodenim sustavima s relativno visokim temperaturamé& (6 30 &)
(Soroka i Zdanowski, 2001Kraszewski i Zdanowskj 2007). Sazrijevanje glohidije je
SRVSMHAHQR SRYL&AHQMHP WHPSHUDWXUH YRGH 3URL]JYRG
pri temperaturi od 15.6& (Douda i sur., 2011). Temperatura vode djeluje na dimenziju
OMXaWXUH QDMWBHLIP LOIHRPMEEOUEHMLR® SRGUXpMLPD 6S\UD L

Preferira srednjelo fino zrnati sedimef ERJ ODN&HJ NUHWDQMD L XNRS|
RWHaDYD ILOWULUDQMH YRGH ,]JEMHJDYD aOMXQNRYLWL L
na 10 godina, ili, maksimalnd,2 godina (Spyra i sur., 2012LDMYHUD GXELQD QD N
]JDELOMHAHQD QM B.bInQYKraszeiski XAAhQWRK 200 ). H

1.5. 2.Crustacea

Crustacea je iznimnX VS MUBHBPDUHG EHVNUDOMHaQ MAsthrapoNaR ML S UL
MRAaHRK SU R §diktvodnimi morskim ekosustavima, alpostoje i vrste koje su se
XVSMHAQR SULODJR GDQdsHdaAje YiswX okgiz N RIDQALPpLWLK YUVWD
YMHUXMH GD MH QMLKRY EURM ]QDWQR Yshbdiromdna@®&® VX YDU
REOLN L YHOLpPLQX \Wshdie® D U DR RW.EWDINV WX NLHP W\KAIHAAH VQH JU |
sur., 2000)OGUDVOH MHGLQNH QDMPDQMH YUVWH VX PDQMH RG
GUXJH VWUDQH QDMWHAD Yrak\ewWlacrathdicalkaBmpReri p NM D 1® XYM I ¢
GRVHAaH P 7 hétdrb@drinh Begvhehtiam saG U O D QeNjResie \Wivieske s
W U E X & Q HBroy télesDil kbdlutid varira od skupine do skupine VDPR YLaL UDNRYL
stalan broj (20ili 21 U DV SR U Hiytddinke Klava @€phalon, trup (pereior) i zadak
(pleon). Na glavi se nalaze dva paicala MHGDQ SDU VORAHQLKOjiREPLMX WF
L]IJUDYHQ RG SDUQH JRUQMH pHOMXVWL SUYH SDUQH GR
(Habdija i sur., 2004) Tjelesni privjesci su SULODJRYHQL REDYOMDQMX UD
YODQNRYLWH QRS XIBBWRPpRIRALIUQR WNLYR L VSHFLMDOL]I
HILNDVQX SRNUHWOMLYRVW X YRGL L QDRNRS@WLWAD WX N
predstavia vanjsk i unutargi skelet . XWLNXOD RQHPRJXUXMH NRQWLQXLU
moraju SHU LR GL pQRV&td kbjé astafjujwodeneekosustaveGLAX SRPRUOX aNUJ
,PDMX NOMXpQX XORJIX X KUDQLGEHQRM PUHAL YIRGHQLK |
ribama, osobito u juvenilnom stadiju. Pored toga, prisutan je i velik broj predatorskih oblika

koji se hrane drugim vrstamakeva MHGQDNR NDR L BILEQNRR RAXDYyL
MacNeil i sur., 2010)
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9HULQD RUJDQL]D Rokrdthbliake astgeRi GEFili oblicite nekolicina
parazitskih vrsta. U prehrani koriste dobro razvijeni usni aparat Jddk ODNaL XORY L X
plijena u organizam koriste noge za hodanje. Prije svega su to karnivorni oblici iako postoji

manji broj herbivora i filtratorgvainola i sur., 2007)

Najrazvijeniji i najbrojniji SULSDGQLFL &UXVWDFHD VX ODODFRYV
7TMHOHVQD VWUXNWXUD LP MH UDJQROLND DOL RQR awRr
N R O X@ji Liznbsi 20(21). 7LMHOR MH SRGLMHOMHQR QD JODYX WU
VDpPpLQMD ¥ BWRONXW LasBm VERXS]D G DN aHdtWwBdaiM R O XSViL i D
RVLP IDGQMHJ VHIPHQWD WM WMHOHVQRJ NROXRWXWL ¥ D C
ima natavke koji se nazivaju uropgd{Holsinger, 1972) 9HULQD LK MH VL MHWOR
pYUVWLP HJI]JRVNHOHWRP

IDMYHULP GLMH O Rdpol¥ MkdJdd Jge2n&kiM év@spalcsonade su parni
RUJDQL NRML VH RWYDUDMX SDUQLP JRQRGXNWLPD V WUE
SOHRQD 8 YHULQL VOXpDMHY D HjajaQns svod RBABMENDaMANSIL Q X RS C
sur., 2007)

1.5. 2. 1. Dikerogammarus villosugSowinsky, 1894)

Gammaridaéi UDNXaFL NRML QDVWDQMXMX UD]J]OLpLWH VODV
sastavnih dijelovavakebentoskd ]D M H G Q L F Hr., 201D)Q Héhutnolajpopularnijiy
predstavnik Gammaridae jeBtkerogammarus villosuéSlika 12) To MH UDNXADF NRML (
iz Ponto * kaspijske regije (Casellatd sur., 2060) s ELODWHUDOQR IGWSOMRAaWw
podijeljenim u tri segmentaylava (cephabn), trup (pereion) zadak (pleon)Vainola i sur.,

2007). Oblik tijela je blago zaobljen i poprima oblik luka (M#a i sur., 2007).

Na glavi se nalaze dva paiesala MHGDQ SDU V@ agar@tDenjaRpljude X L

MH UHODWLYQR XHRILXNHL QWD 8 D HBNDRPERN GNR OB LRI GDY RQ/
sedam segmenata &djih VYDNL VDGUAL SR MKEEDMISD|]QRPNX]JPLRH S
VHIPHQWD WRpPQLMH Sdk¥ bodifitia$ 3R P DafifidaxjeRRAzlika

LIPHYyX PXAMBMNQNH MH X WRPH daWR &4HQNH QD QRJDPD ]D |
pLPH VH VWYDUD SURVWRU ]D LQNXEDFLMX L pXYDQMH MD
podijeljen u dva dijela. Prvi set abdominalnihJd HQDWD VDGUAaL WkbjLsuSDUD SC
REUDVOL GODpLFDPD L QDOLNXMX QD pHWNX GUXJL VHW D
L QHSRNUHWQLK XUR SMaGNeMiBulN RO¢d) VOLpPpH pXQMX

23



Slika 12. Dikerogammarus villosugotografirala Maja Pekez)

, JUD]LWR MH DJUNVUWLDIDRRIQ [SADH K UDR) Hpatahdk wnovilhP R J X U X
ekosustavima.8 ELMD SOLMHQ W D, INeRpuh® stkrfoddshifl pkedator od
QDWLYQLK VODWN&sVerd DA UDHILHID L V Q D 8 Q L(Mitkd sdrVY QRJ DS
2002) Napada i drgerakove L] SRURGLFH *DPPDULGDH 1DVHOMDYD U
sposobamrilagoditi VH aLURNRP UDVSRQX RNROLAQLK XYMHWD OR&a
kolebanjaWHPSHUDWXUH VDO L@adNdil V., POMROLPLQH NLVLND

Juvenilniorganizni VOLpH RGU£2WDUPDNXMX V REJLURP QD YHO
manji. Kao idrugi rakovirazvijaju vanjski skelet te se za vrijeme svoga razvoja nekoliko puta
SUHVYODpH 6SROQR VX JUHOL NDGD GRVHJQX YHOLpPLQX R
6WRSD UDVWD VH UD]JOLNXMH V RMHLURPY QDM BIR & L BLGPNHH ] [E
P MHVH pad L.3ch \G/R PP GRN SUL YL A3aUjpljeiddes mhtasiwdU D P
mm GR PP P M@rudieh Q®6)5D]PQRADYDMX VH VSROMeeP SXWHF
JRGLQH ]JERJ pHIJD MH MHGQD RG RV GRpadekihdieEBRQWBI ULV YV
PRAH LVWRYUHPHQR QRVLWL BRRM W\DHBKon BMEFra)BiX QD W

razvijaju(Crosier, 2006).

Preferiraslatkovodne ekosustayvali je u velikom broju prisutan i & U D ismlvpd@ma
(rijeke, jezera, kanali)N DV H O M D Yspditar podlepR ($prud, kamer8 QDMYHUHP EURN
se pojavljuje na kamenitoj podlozi na kojoj vrlo brzo postane dominantna @ptanalna
PHWDEROLat®jedd RP& HA23 &, dok je gornjgemperaturngranica od 30&
do 35 & (Crosier, 2006).

1.5. 2. 2. Chelicorophium curvispinum(Sars, 1895)

Chelicorophium curvispinunfSlika 13) je r&k NRMHPX MH QDWnibQGR SRGU.
kaspijska regija, & pripada porodici Corophiizé. 7LMHOR MH pODQMWEBOY LWR JLU
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savijeno tako da poprima oblik luk&astoji se od glavéephalon) trupa(pereion)i zatka

(pleon) Naglavi se nalagdva paraticalaMHGDQ SDU VORAHQLK RpLMX WH X
dREUR UD]JYLMHQ 7UZXeflatv\HHLPHIO)WD RG NRMLK VYDNL VD(
tjelesnih privjesaka. Prva dva pdp@esnihpriviesaka se nazivaju gnatopodiji koji su jednaki

L NRG PXaMDND L NR GpatlifirgaNjH slabili atiLdrivetbRsbrVE@R?2).

Slika 13. Chelicorophium curvispinurgfotografirala Maja Pekez)

IDVWDQMXMH VODWNRYRGQH L EUDNLPpQH HNRVXVWDY
FMHY p blateinaRk@menom supstrateng. Y P X G W(KUEWH\sNT., 2004; Mastinsky
Makarevich %RU]D +UDQH VH ILOWULUDQMHP ]JERJ [
SURFHVX NitXDOEMPMBEHODILPpNLP VXVWDYLPD %RU]D
invazivnih organizama]D QMHJD MH NDUDNWHULVWhbhpQ@dnjerid) OR GR
UD]JOLPLWLK RNR QU aKptt 2008 Mddiviko kae H Wdddka stopa fekunditeta i
NUDWDN 3L R U Xt &eidiju razvojdlucy i sur., 2004)

1.5. 2. 3.Jaera istri(Veuille, 1979)

Jaera istri (Slika 14) je invazivni jednakR Q R&@Riz Ponto *+kaspijske regije koji

pripada porodici Janiridae.

.ROXWLUDYR WLMHOR MH GRU]JRYHQWUd@ex gaw SOMRAYV
(cephalon) trup (pereion)i zadak (pleon) Na glavi se nalazedva para antem jedan par
V OR & HQ Mi&nRaparat 3UYL SUVQL pODQDN MH VUDVWdddn V JODY
VHIJPHQDWD VORERGQL L pLQH SUVQL GLR MHGLQNH 1D \
pereiopodga. PereiopogL LP VOXa&H ]D NUHWDQMH L KYDWD&MH SOL
DEGRPHQ L]J#DYBRERGQLK NROXWLUD NRML VH QD]JLYDMX
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R]IQDpDYD d8HVWL SOHRQLW NRML MH VUDVWDR V WHO]JRQR
SRPRUX NRMLK MHGLQND SOLYD L GLaH .LQJ

Slika 14. Jaera istri(fotografirala Maja Pekgz

5D]GYRMHQD VX VSROD UD]JPQR&DYDQMH MH VSROQR
PXA4MDND L 8HQNH PX&MDN MH YHiL 9HXLOOH AHQND
WH LK QD WDM QDpPpLQ pXYD GRNDETD GARVPRAN RGEEMNYMWQNW IG
SULVXWDQ O LiegcQMHOaNHSY/ X\EMELMAX M X Y H Q L OdQiraslikrazkij@ NH N R M
SR YHOLpPLQL &Hpémbokits. (KD F004).

+UDQH VH GHWULWXVRP LOL GUXJLP]XJQOXWLNHPLORRPNVG
zarastirazvp LP QD MY L & Htaigdili RyistrkaMMtessiaen i sur., 2@).

1.5. 3. Polychaeta

OQRJIJRpPpHWLQDAL V Xz Kdjandl AhDeldsl, FNARQOVWDIFHoji iyldvhom
nastajuju morske ekosustave, tatekolicina nastajuje slatkovodre ekosustag, L]P HYy X
ostalih Hypania invalida(Grube, 1860)Slika 15 @) i Manayunkia specioséleidy, 1859)
(Slika 15 b).

2VQRYQD NDUDNWHULVWLND tii¢lR,Qprekivend jédnbdbjndtiH N R O X
epidermornkoju obavija tanka albuimozna kutikula (SLGHUPD VDGU&L YHOLN EUR
za nju vezane pigmentna i strukdlna obojenost. Tijelo je mekanoa njemuse razlikuje
prostomij ili akron na prednjem dijelu tijela na koji se nastavlja metastomij s ustima. Potom
slijede kolutL G L W U X S\akélstrdhe invau strukture za kretatjgarapodig. Metastomij
je sesWDR V SUYLP NR® ponekadHi Rdrugiroi X®1D jedinstveni dio nazvan
peristomij(Croskery, 198).
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.DR L YHULQD P QH JivplidaN LMD B@diosa su razdvojena spola i
UDJPQRADYDMX VH VSROQR KIRND NW HeLRrvia\v(s8k@ekydi@tM V N D
(Yakovlev i Yakovleva, 2010) ,]JRVWDMH SODQNWRQVNL OLpLQDpNL V\
YRGHQLK VWUXMD NRMH LK QRWHLQKXMR GRS WX PpDHWDIW RU
(Wo(QLFIND L VXU -XYHQLOQL REOLFL |DSRpLQMX VDPI
od 1Immdo 1.2 mm (Wilzbach Cummins, 2009).

(a) (b)

Slika 15 (a) Hypania invalida (fotografirala Maja Pekgz (b) Manayunkia speciosa

(fotografirala Maja Pekez).

=D REMH Y UV W H oMddemd WIDNMERN]iE\VSWhulapj@m vod@liltunen,
1964) ZDELOMHAHQR MH GD MH QI Mdpétiosas U RD\W Rid Q DENRIDS B E@WU P
na kojima brzina toka nije prelazila 0.05 m/s (Jordan, 2012). Preferiraju muljeviti sediment na
NRMHP PRJX JUDSERPARLI X NNHRYWpPLLK= WV H  @aDdNE HraBdJsiprivabjeénii X M X
vode (Fauchald i Jumars, 197¥anden Bossche i sur., 20Q1gdan, 2012 M. speciosge
VHVLOQL RUJDQL]DP NRML SUHIHULUD SRPLpQL VHGLPHQ\
FMHYpLFD RG VOX]L SLMHVND L VLOWD X NRMLPD A&LYL L
(Jordan, 2012). Rwada porodici Sabellidae i npl je najmanji predstavnik. Ima slabo
UD]YLMHQH SDUDSR GaretpbistayfaRGID pQHP DVKEREUH SOLYDpPpNH
(Croskery, 198). Vrlo malo se zna o povijesti, ekologiji i rasprostranjenlstspeciosaPrvi
SXW MH SURQDYHQD Lj RS8dyVvIBEYPteXse ZbbQ WhcOsmhBeRdemskom
vrstomSjeverne Amerike (Croskery, 18)7

H. invalidaje Ponto +tNDVSLMVND YUVWD LQYD]JLYQRJ NDUDNWHL
kanala RajnatMajna +' X QDY ]QD p D M Q R HlRUEHhskD eRa (Vanden Bossche
i sur., 2001; Yakovlev i Yakovleva, 2010; Woczka i sur., 2011).
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1.5. 4. Uljez zuljez interakcija

8 QRYRP HNRVXVWDYX MHGQDNR NDR aWR GROD]H X L
dolaze u interakciju s drugim alohtonim vrstama i deM QD pL Q Q Buljew/ibiddakcip O M H |
(Platvoet i sur., 2008; Green i sur., 2011). UljezaXOMH] LQWHUDNFLMH RGUHYXN
jer prilikom unosa novih vrsta @lazi do mijenjanja ekosustava. Alohtoni organizmi
S UL O D JRasanjediMkostey VY RP QDpLQX aLY Ba¥dunbsdBugib Sretadi2 D M X
LVWH UHJLMH D WDNDY SURFHV MH SR]Q&mber®R G0 D]LYRP
Holle, 1999;Platvoet i sur., 20068 *UHHQ L VXU 8NROLNR YSLRQLUL
pozitvn X LOQWHUDNFLMX GROD]L GR A&LUHQMD LQYDI]JLYQLK YUV
QDYHGHQLP SRGDFLPD PRAHPR UHUL GRaspijskin ] \@gpadW QLN L C
polymorphapLMH MH aLUHQMH J]DSRpHOR SRpHWNRFRONnto &% WRO MH
kaspijska vrsta(Lajtner i sur., 2004; Birnbaum, 2011) 6YRMLP L]J]YUVQRP VSRV
ILOWULUDQMD YHOLNH NROLPpLQH YRGH X YUOR NUDWNRF
fizikalno tNHPLMVND VYR M Xexulireo pfétrihond MémRpletnog esustava koji
je nastanila.To je rezultiralo smanjenjenpopulacije nativnih vrsta stvaranje uvjeta i
prostora zaQDVHOMDYDQMH YUVWD L] LVWH UHJLMH aWR RGJR
'"HWDOMQLP SURXpDY D QW Hirihe& ®QMIYwwphd XMWYWUYHQR MH GD
ometaju jedna drugu u razvojuego u nepovoljnim uvjetim@. flumineakoristi pseduofeces
NRML L POpolyxdpta kao izvor hrane, dold. polymorphakoristi C. flumineakao
pYUVWX SRGORRNKU §ewnBrQ206D). Cadato i sur. (206) su u svom
LVWUDALYDQMX QD MH]HUX *DUGD DWiaGusMddnakoWaoUW GLOL S

ODF1IHLO L VXU X 9HOLNRM %ULWDQLML a4WR VX L]JUDY
D. polymorpm  aNROMNDa VWYXBWIWSRBRWREDQQDVHOMDYDQMH UDND)
RG SUHGDWRUD ODF1HLO L VXU IXF\ L VXU \

SRY H]D QR \DMpdlyhkokpkiaK C. curvispinumPrimijetili sudasetaX QDMYHUHP EURI
pojavljuje na mjestimanNRMLPD MH SULVXW D Ro,Wadmsky QMakatevicN R O M N D
(2007) su otkrili negativno djelovanfe. curvispinummaD. polymorpha Naime, izgradnjom
NDUDNWHULVW.Lcpr@Qdpum@@HYDPWEY QR GMHOXMH QD OLpPpLQNH &
LP SWWpUuLYDQMH ]D VXSVWUDW =ERJ VWY xgraigdhD WURC
FMH Y®.lc&rispinumpozitvno IMHO XMH QD SRYHUDQMH EURMQRVWL I
osobito UDN XA Rwibosus DOL L GUXJLK EHQWRVNLK RUJDQL]DPD
Chironomidae, Mollusca (Mastinsky i Makarevich, 200)invalida VH QDMpH&UH SRMDY
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blizini D. polymorpha QD RSWLPDOQRM GXELQL RG P WH MH XM
QDMYHUD ELRPDVD PQRJRpHWLQDAD <DNRYOHY L <DNRYOH

1. 6. Funkcionalne hranidbene skupine

SRUHG WDNVRQRPVNH NODVLILNDFLMH RUJDQL]DPD PR:
V REJLURP QD QMLKRYH SUHKUDPEHQH QDYLNH SUL pHPX
skupine. U ovom sipDMX NDWHJRUL]DFLMD R UJDyQL MVAIR Y H S\DHHHND
KUDQH NRMX NRQJXPLUDMX L VDPRPG SHRQYDIMMHX IXQN FK!|
hranidbene skupine organizama kopnenih voda se pokazalo iznimno dobrim indikatorom
NDNYRUH YRGH &RPSLQ Cumntirid HLDE) LusRom raduspominje prvu
klasifikaciju organizama koju je napravio Yonge (1928) s obzirom na tip tvari kojom se
KUDQH 5D]J]OLNXMHPR RUJDQL]PH NRML VH KUDQH VLWQREF
NUXSQRP pHVWLPpQRP RUJDQVNRP WYDUL v&8,20drugimRUJD QL]
RUJDQL]JPLPD 3RVWRML daHVW KUDQLGEHQLSCRANeXGLQD 3U
scrapers). To su uglavnom herbivorni organizmi koji se hrane algama ili detritusom
SULPpYUAUHQLP QD pYUVWX SRGORJX N D HQGastrpadd.HQD  (
=DWLP XVISHRQMd YERRNIHGGHUV WDNRYHU KHUELYRUQL RUJD
OLAUHP LREP326DNXSOMDGEQLLG Eng. tollastot \£Detherers) konzumiraju
)320 WM PUWYX RUJDQVNX WYDW N RMRXI VAONX W M MXWW B R/
collector- ILOWHUHUY NRML ILOWULUDMX )320 L] VWXSFD YRGI
SDVLYQR IDMSR]QDWLML ILOWUDWRUL VX aAaNROMNDA&L N
Karnivorni predstavnici hranidbendgnca su predatoriPRE, eng predators) koji se hrane
GUXJLP RUJDQL]PLPD ]JERJ pHJD ]D QMLK NDAHPR GD VX VH
SULPDUQL &aHVWX VNXSLQX pLQH RPQLYRUQL RUJDQL]PL L
QH PRAHPR it YjedMWoD kéaveddnih funkcionalnih hranidbenih skugd@H, eng.

others).

BUHPD 5&& KLSRWH]L 9DQQRWH L VXU LGXuL RG
]IDMHGQLFH EHQWRVD SRVWXSQR VH SRYHUDYD EURM RUJDC
nihnpoEURMQRVWL VOLMHGH SUHGDWRUL L VWUXJDpL GRN VH
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Slikal6 *UDILpNL SULND] 5LYHU &RQWLQXXP &RQFHSW 5&& K
i sur. (1980) (Vannote i sur., 1980).

1.7. ,VWUDALYDQMD X +UYDWVNRM

Kaoi oS WDOH YHUH ULMHNH X (XURSL 'UDYD LPD YDaQXx >
(%RaLuU 5DyD L 3XOMDYV a J D}kpdh e L pitakju makrofauna, tj.
makrozoobentos u kopnenim vodama Hrvatske ne postoji velik broj pod&akea LU M H
JRGLQH ]I/V\RPBHEARLYDQMH QD 'XQ D YRojelje GeRuGirdlid] GtkraRi&IX 6D Y H
prisutnost Ponto +kaspijskih invazivnih vrstaDikerogammarus villosysChelicorophium
curvispinum, Dikerogammarus haemobaphe®besogammarus obesud/ H MHG QDNRQR &
raka Jaera istri % Ri& L 1IDNRQ @RXEQHB (2009X2010)sX LVWUDALYDC
prisutnost navedenih vrsta u rijekansava, Drava, Dunav i Une&B UL p H PSdvivVDfaw i
'XQDY X S UR®DRE MispitbBuld D. haemobaphesD. villosus O. obesus te C.
curvispinum 4aJDQHF L VXU GRN VXD ha8mpbahesRQD@BE Y UV
sur., 2010).5DyD L 3IXOMDYYRMH LVWUDALYDQMH SWRYRELONVXQD
XWYUGLOL VDVWDY |DMHGQLFH EH@RU éBoa3 MR L SULV
Nije poznato kakav je njegov utjecaj na ostale vodene organRonedT. fluviatiis pHVWR VH
u kopnenim ekosustavima Europe javlja njegov srodihi&odoxus daibialis koji nhastanjuje
SRGUXpMD MXJRLVWRpQ@A. Kixd R8hdérkovie Q0083) VX LVWUDALYD
zastuplijenostLQYD]LYQLK aAaNROMNDAaD X KUYDWVNRP GLMHOX 'U
a N R O Diraid3énB polymorpha MH G Q D NR N Dd®rHicuiaNl&@inkbié Bidabodonta
woodianaQ D pupdjXvuukazdi 3 D X Q RsMr(R006). 3BUYH QD]QDNH SMMBAWQRYV
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S. woodianaQD SRGUXpMX LVWR[BQse 2003 DodineNokonaleBKéh @ridzne
OMXa&WXUH X NDQDOX YyRQDNXWDNRYHED WYREHQRFS UVRIICHEQ
1997 #1998 uWYUYHQD MH SULVXWQRVW LQYDJLYQLK MHGLQNL L
9LGDNRYLU RVREQR SULRSUHQMH

1.8 &LOM LVWUDALYDQMD

PadomvodosaMD GLR OLWRUDOQRJ SRGUXpMD MH RVWDR
uzorkovanje bentoskih organizangilj ist U D a L YeDi@ tvitditi kvalitativni i kvantitativni
VDVWDY ]DMHGQLFH EHVN Uijpl® fijeked Qri® NDU X [OHRKR VBEOQR PO
stavljao na prisutnost i sastav zajedniogaz Y QLK EHVNUDDMNMRBEQW DNIDOM MH
XWYUGLWL VR JpHQRMW(SOEHRME) RAmpaiMos! | Zeleno poljgbzirom na
VDVWDY ]DMHGQLFH uivktid NdZIBuD i bt@jri@ati obzdom WaHtip podloge

(pijesak i kamen) dubinu uzorkovanja
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2. MATERIJALI | METODE

2.1, 3BRGUXpMH LVWUDALYDQMD

Drava izvire u tirolskim Alpama na nadmorskoj visini o228 m, a ulijeva se u

Dunavu Hrvatsloj QD QDGPRUVNRM YLVLQL RG P 7R MH MHGQD
ULMHND D VYRMLP WRNRP SUROD]JL NUR] HXWRSRINLK GUa
ODYyDUVNX 2G XNS i NGDRILOQUHY DW VN XV HSIkb RI\WOha | NP

GHVQD SULWRND 'XQDYD L XMHGQR MH MHGLQD SRYH]QL
FUQRPRUVNRP VOLYX 'UDYD MH pHWYUWDsesdtaGaxdabdL QL L Y
XNXSQH NROLPLQH YRGH X 'XQDY X(HuBimnd i sur., 20B9Sdhrjdide¢ SUD Y R
t+Jacoby, 2012) 7LMHNRP WRND RG L]YRUD SUHPD XauX X QMX VH
SULWRND SULPD X VYRP DOSVNRLOGIDNWHBOWH (A REXYIR G3DQ H] Pl
RG VQLMHJD L OHGHQMDND 2EDGLU IDMYHUD L QDMY
tvori dio hrvatsko PDYDUVNH JUDQLFH L NRG /HJUDGD IRUPLUD MHC

Slika17. Tok rijeke DravgWeb1).

Gorni dijelovi rijgke UHJXOLUDQL VX L XMHGQR HNRORANL XJUF
tokaa, VPMHEWHQL X] JUDQLFX JRUIWNPYW SRWSXIym RYXMDQH SUL
WRND JERJ SROLWLpPpNH VLWXDFLMH QDNRQ e3YDarlWeVNRJI U
Watch 2010).

6 QDPMHURP LVNRULAWDYDQMD dorjegtokdRifek& DGR SR W H
L]JJUDYHQH VX EURMQH KLGURHOHNWUDQH WRpQNVMH QMLK
Slovenijiiti X +UYDWVNRM L WR +D 9DUDBRGIQH JIJWOYBRRYHF
godine) i HE Dubrava (1989. godindggradnja HE je za poMIHGLFX LPDOD QDUXEé
prirodnog toka rijeke.
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Dio Drave na kojem jeprovedeno L VW U D adlaziDs® M Hontinentalnom dijelu
+UYDWVNH WRDpQ LM R¥eKaVWPRIpRE W MHYBWR]DSDGD SUHPD M
'UDYH X LVWRpPQRM +tUYDWVNRM MH DVLPHWULPQD D JODYC
.UQGLMH SRSODYQRJ MH NDUDNWHUD GRN MH NYDOLWH)
5LYDQR8NUSRGUXPMH LV@DOBILLY MPNED YHNR RG XJBBEHYXDYH
16 +og i 24 +og rkm(Slika 18).

Slikal8 3RGUSXHWIHALY D QM Dkm2(W)L &P Kkm ()) X&UH 'UDYH X 'XQD
(izradila Maja Pekez).

2.1.1. Lokaliteti uzorkovanja

8]RUFL EHVNUDOMHAQMDND ULMHNH 'UDYH X]JLPDQL VX
REDOH ULMHNH QD SRGUXpMX JUDGDLQRPMMNID RVR X@ILKH L

Dunav.

1. Streljana
2. Kompa
3. Most

4. Zeleno polje 4.

Slikal9 3ULND] SR G U X p@ydfivaiizidia MajaRdkez).
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Lokaliteti su imenovani i@maobjektu koji se nalazio u neposrednoj blizini ili po
dijelu grada Streljara, Kompa, Most i Zeleno polje.

,GXUL RG L]YRUD SUHP Dbila&WMUFADYMDQBONNDROM I/ Wid B O D ]I
Petefija bb 45634' 26.98" N i 1&38' 25.35" E (Slika 19, 1). Na Streljani nije izgrg H Q D
obalaitvrda. Obal YHU L Q RP Vindgar@is&lrenit (pijesak) u kombinaciji s muljem
dok je na pojedinim dijelovima prisutan kameniti supstiiika 20). lako se na prvi pogled
bLQL GD RNROLQD 6WUHOMDQHQBGMM QIR GU B WHWH.IRD/MIH P U PR
VXSURWQR .DR a4WR MH QD VOLFL SULND]DQR QD SRGUXpMW
XSXWLWL QD QDUX&aDYDQM dkafitetd |¢dhak@ iRd i biji @ HEADY RAD P @ W \ON
zajedni@ (Slika 20. 2EDOQR SR G U X p M&HX IMMN RN UHIHERFD & lvodiR P
SURQDYHQD KLJURILWVND YHIJHWDIHMDYHiD RERRL OQXNMM
ANROMNDA&D NDR QL SXAaHYLK NXULFD

Slika 20. Streljana (fotografirala Maja Pekez).

SOLMHGH UL btaRohip& SpleanskaMitda bbb 633' 57.47" N i 1840' 8.84"
E) (Slika 19, 2). Kompa se nalazi uz obaloutvrdu, obalay@ovou potpunosti modificirana.
Dio obale na kojem je uzNRYDQR MH LkaheniggHs@osRafa, kamenje je manjih
dimenzija nego na Streljani, u kombinaciffigso zrnatim sedimendm (pijesak)kojeg je bilo
znatno manje nego na Streljani (SIR) 3 RGUXpMH X]J]RUNRYDQMD VH QDOL
konstrukcje poznate pod nazivom pontoio e SULVWDQLAWH RVMHPNH NRPS
lokalitet i dobio nazi(Slika2l) % XGXuL GD MH REDOD X risB WiSSfQRVWL |
QDVDGL GUYiihi M HQH QD KIH UR | LNgWKohipi ¢ Hid HrisUEaReliMdDoj
OMXaWXUD XJLQXOLK a4NROMND&D SXaHYLK NXULFD DOL L
napYUpol&MKRpHMIDSULVXWQRVW VODWNRYRGQH VSXaYH
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Slika21. Kompa, kameni sprud (fotografirala Maja Pekez).

Most, AHWDOL&WH NBHSKHDBRID4S.30UD QLM 7.65" B (Slika 19,

3),je ORNDOLW HWoxhBt\ W BI\W pIXDL X3 M H & D p Nje I6kRIitevdotBornakink M H P

% XGXUL @GebtoVutbrkBvanjaQDOD]L X] RVIMHPDMRMEAHHP GLEHOX RE
L]IJUDYHQD REDDAGXWWU]DGUADQ GLR REDOH V SULURGQLP
nego na Komp(Slika 2). 2ZEDOX YHULP GL MiHoCZR&I depirtedt fpjesak) dok

je na manjem dijelu prisutan kameniti supstrat. Uz samu obalu prihmi HQD MH PDQMD N
biljnih organizama iz porodic€oaceae(Slika 2). 3aDG YRGRVWDMD MH RVREL\
navedenom lokadiHW X MHU MH YHUL GLR REDOH L]JJUDYHQ RG pYU)
doticaja s vodom (Slika 2. Na samoj obali prihiMHUHQ MH YHOLWindERM OM?
ANROMINDADY LK NDXX LUUPMHQMHQRP GLMHOX LVSRG VDPRJ PR

Slika22. Most (fotografirala Maja Pekez).

Posljednjilokalitet na kopm su uzimani uzorci jdio Zeleno polje,Zeleno polje bb
(450633 42.44" N i 1843'37.04" E (Slika 19, 4. 1DOD]JL VH X] GRQMRGUDYV!"
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SRGUXpMH X]JRUNRYDQMD MH X SR WrSpXoQirahdylS B R\GW DLFILAMD D |
b D P FaBaloutvrde U odnosu na prethodna tri lokalitetaa Zelenom polju jéila prisutna

Y ldER O L ptha@dd®) u neposrednoj blizini mjesta uzorkovanja se nalazi ispust istpadia

(Prilog 5). Uz samu obalu su prisutni biljni organizmi iz porodRReaceaedok je s desne

strane rijeke Drave UD]YLMHQD &XPVNRPLYGIDRWDRLWIXSVWUDW Q!
uzorkovanja je pijesakok je na pojedinim dijelovimarisutan kameniti supstréflika 23).

Na obali je primMHUHQ YHUL EURM OMXaWXUD XJLQXOLK @a&NROMNa

Slika 23. Zeleno polje (fotografirala Maja Pekez).

2.2. Rad na terenu
2.2. OMHUHQMH D EILLRWHILANHIHKO L N D

Tijekom uzorkovanjanjerena sdizikalno - kemijska VY RMVWDYD YRGH |JDVLUI
kisikom (G, %), koncentracija kisika u vodi (£ koncentracija vodikovih iona (pH) i
HOHNWULPQD SURYRGWO MRYQRV WS RYPRQ®E XNWLYDODWHRUDWRULNMN
(Wissenschaftich HFKQLFKH HUNVWIWWHQ :HLOKHOP 1MHPDDpPN
PMHUHQD aLYLQLP WHUPRPHW U RMladuFRRmMahGDiGzS®RW0UeA LQH YF
SR / QD VYDNRM SIRADMIVMMHL NRIQ RFEQUWMYDFLMH NORURILOD
PHWRGL .RPiIUNRYI L / ULMHpQH YRGH ]D DQDOL]X X
(APHA, 1985 .

2.2.2.8]RUNRYDQMH EHVNUDOMHAQMDND

Rad na terenu je trajao dva dana, 14. i 15. rujna 2fddine. Rvi danje uzorkovano

na Mostu i Kompi, dok je drugi dan uzorkovano na Streljani i Zelenom polju.

8QXWDU VYDNRJ ORNDOLWHWD X]J]RUNRYDQR MH QD GY
SRPLpQL SLMHVDN VXSVWUDMP QY SFFEP @REEKAREREI) X p M X
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(@) (b)

Slkasa 8]RUNRYDQMH SRPRiUX GUYHQRJINYDD REW D GRPY 3 RIGL
(b) na dubini od 20 cm (fotografirala Maja Pekez).

SRGUXpPMMRXPQMD XQXWDU VYDNRJ ORMNBOLVWH\WR W
YRGLOR UDpXQD GD QD VYDNRP ORNDOLWHW3koEbU$eM X]R U
]QDOD WRpPQD SRYUAELQD X]JRUNRYDQRJ SRGUXpMD NRUL&W
SRYUEGLQH NRMD MH NRQRSFHP SRGDMHDOMGH@HM YD §RWUWUHILC
m? (Slika2s5 ANROMNDAL L SX&HYL VX UXPQR SULNXSOMDQL Sl
UXNDYLFH GRN VX VSX&YH pODQNRQRAFL OLPLQNH NXND
PHWDOQH SLQFHWH NDNR Q htifjskogcdRga@zta GIRakR priktplienri QM D &
organizan MH VWDYOMHQ X SUHWKRGQR RELOMH&AHQX SODVYV

laboratorijska obrada prikupljenih uzoraka.

I AV

Slika 25. Drvena konstrukcijaBREOLND NY D G U D WRoj8 je Koddper® pbdijeljent
QD pHWLUL NY DG U D @ \ibigtafrald Meja@ekez) P

2.3. Rad u laboratoriju
2.3.1. Obrada uzoraka vode

5LMHpda QLLY se filtrira S R P RBiughner zovog lijevka u koji je stavljen filter
SDSLU :KDWPDQ *) & kuum sidfdjke Nakob filtracije filter papirse SRP R U X
W X uNddioniku smrvi uzdodavanje 15 mL 90%- tnog acetona6 DGUaDM L] WDULRQ
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prebacuje u kivetu, zatvara aluminijskom folijom, pokriva krpom te stavlja u hladnjak na 24

sata. Nakon toga s#idi centrifugiranje uzorakd,0 minuta na 500 +3 000 okretaja u minuti

i mjerenje volumea supernatantS RPRUX PHQ]XUH MGHXSRWQ@BWDQWD L]JUDPp
NRQFHQWUDFLMH NORURILOD 3RPRUX VSHNWURIRWRPHWI
duljinama od 630, 645, 663 i 750 nm. Od svake dobivene vrijednosti oduzeta je vrijednost
izmjerena pri 750 nm jer predstavlja faktor korekcife(RQFHQWUDFLMD NORURILOL

radi se premanetodiKom irkov i (1989).

Ukupna suspendirana tvar}S eng.total VXVSHQGHG VR @Ili@iNnjethH R G U H
ULMHPQH/YBBHRUX YDNXXP VLWDHY NeMdd ukz pzXatuknabulilter
SDSLUD :KDWPDQ *) & PP JLOWULUDQL VDGUWa®dM ]DMH
na temperaturi od 10&. Nakon S HQMD ILOWHU SDSLU VHsitanalWsadL VWDYC
& 4DUHQMHP L YDIJDQMHP ILOWHU SDS&aUVmlizaREIaselQD MH
radi premanetodiAPHA (1985).

2.3.2. 2EUDGD X]RUDND EHVNUDOMHAaQMDND

Laboratorijska obrada prikuplieniX]RUDND MH JDSRpHOD LVSLUDQMF
mlazom vodovodne vode kako bi se sa organizapd) OH pHVWLFH SLMHVND L P
je na lokalitetima primM HUH Q D Sedlinki XskQfeuvid\manjih dimenzija, organizmi su

LVSLUDQL QD WL X Y-HO LD MRQSIRVSLUDQMD RUJDQL]PL VX L
WDNVRQRPVNX SULSDGQRVW VWDY O MDIgdtiketa\d WsboMmMH QH ER
podacima (datum uzorkovanja, naziv postaje, dio kvadranta i taksonomska pripadnost) te

fiksirani 70 % - tnim etanolom.

.RG DQDOL]JH VSXabid XSSUWWGNRUDREM®HN WLMH&D VSXAaYt
QDNRQ pHJD MH RGUHVYHQD SULVXWIDRVW JBRWED SR P RGHKW
VSX&4YD MH REOLN LJOLFD NRMpkudXSliBaRI®) DWKGCIBIG ®D]LY
prekriveneoUJDQVNLP WNLYRP NRMH L]JU D yn6i vdljMmeLiti @R V S X a\
stereo lupom niti pod svjetlosni mirkoskopom (Carl Zeiss Jena). Kakodpikule postale
vidljive pod svjetlosnim mikroskopom (Carl B8 Jena) X]LPDQL VX X]JRUFL WLMHC
JHPXOD VWDYOMHQL QD ]DVHEQD VDWQDB3 Kéw baiipv@FD QD N
hipoklorita (NaClO), komercijalnog naziva Varikina. Dodavang®® ULNLQH WLMHOR V
JHPXOH VH UD]JUDYXM Xidljize po& bvjeHoSrin ShiRrgskopdvh (Carl Zeiss

Jena)
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Slika26. 6SLNXOH VSAaYH :HE

3UL GHWHUPL rénfatravi [eYSX@ M V B L L ] JabIiK, ®ojil, Yoto) Fatbja)
te njezinorijentacip GHVQR LOL OLMH YZR deziinsicM @ DMNXYID&EDQ REOLN
operkuluma (poklopca) DOL L PRUIRPHWULMVNL SDUDPHWUQ)iSXaHYH
aLULQD NXid Risina a(y L &aLULQD, XE@XAHY&H NXULFH 60LN

A
I,

A

VL v Vu

Slika 27. Morfometrijski parametriS X AHY H: N X ¥ ILRHD W XAILLWIHQ D &, XigithaF H
Xawh, aL UL Q @) diagkfiralai izradilaMaja Pekez)

Prilikom uzorkovanjmaVYLP ORNDOLWHWLPD MH SURQDYHQ YHOI
koji se nisu mogli determinirati te su zbog toga snmstu nekoliko skupia na osnovu
PHYXVREQH VOLPpQRVWL 2]QDpDYDQL VX QDJLYRP *DVWUR
(Gastropoda &VI).

'"HWHUPLQDFLMD &NROMND & Darjik&RpgOGIBDE SWRKREDM UBQ N
REOLN L]JUD&HQRVW. NRIQ3RRUDWIWXPREO GXOMLZRD L LU
GHWHUPLQDFLMX MH YD&QD RS B UXEOVWHN LSIJAQYM RADERIY \® M.XE U
P L & (Slika 28).
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Umbo

\W/

(@) (b)

A

w

v

L |
(©) v l
Slika28. 2VQRYQH ]QDpDMNH aNROMNDAD YDAQH ]D GHWHUPLQI

OMXawWXUH RWLVDN P L adraf@netiskiDorBmetriQVEXLEW R GANMSIRS & D
(H), G X a(y BL up(dtografiralai izradilaMaja Pekez)

$IDQDVMHY MH SURFLMHQLR VWDURVW &G@NROMNDa
QDSUDYLR JUXSDFLMX RG YHOLPLQVNH NDWHJRULMH GR
FP 3UHPD 6S\UD L VXU MHGLQNH VOWDXEHNY XIUHHKS Q KPBIR & L

PP OMXawXUD GYRJRGLAQMLK MHGLQNL EL ELOD L]JPHyYX
LPDOH GXAaLQX OMXaAWXUH L]QDG ijenitiBfrost D $pBInEdrelssH PR IO
uzorkovanih jedinki jereni su morfometrijski pgg DPHWUL OMXaWXUH @&NROMNDAa
/ L aLuLRebsny X GRELYHQLK YULMHGQRVWL L]JUDpXQDWL V
YLVLQH + / L ALULQH : + AWR MH MHGDQ RG ]QD
ANROMNDAD

Prvi korak u GHWHUPLQDFLML pODQNRQRADFD MH RGUHGLWL
NRML L]JJUDYyXMX WLMHOR pODQNRQR&DFD .ROXWLUL VX JI
6YDNX WDJPX L]JUD VXM HndHdjBadeLndlazBaleBnhpriveri QSKRA )i D
1D JODYL VH RGUHYyXMH EURWH WUPFODL BEOVXWQRMAN REDN
YD&DQ EURM NROXW L i PrildetativiibCijty DEOKR EOILNMIDWOND EURM |
L WMHOHVQLK SULYMHYV DN DN H DINDWGHIULIMWLLKp Q HJ PV ® GQID! NRQ
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>

Slika 2. Prikaz WLMHOD pODQNRQR&FD SRGLMHOMHQRJ QD WUL \

priviescima (fotografirala Maja Pekez).

2.3.3S{UHQVHQRY LQGHNV VOLpQRVWL

Sirensenovi QGHNVD VOL p@rRsenN19d) édam gavori koliki je postotak
VOLpPQRVWL L]PHYyX GYD ELRWRSD WM ORNDOLWHWD 60LD
RE]JLU EURM |]DMHGQLPNLK YUVWD XNXSDQ EURM ¥wVWD X |
biotopu.

SijrensovLQGHNY VOLpPpQRVWL VH LIJUDpXQDYD SUHPD IRUPXOL
Ss=2*c/2*c+a+b

SStLQGHNV VOLpPQRVWL

a zbroj vrsta u jednom biotopu

b +broj vrsta u drugom biotopu

CztEURM |DMHGQLpPpNLK YUVWD

2.3.4. Dominantnost

Pojam dominantnost podranijeva postotni udio pripadnika neke vrste ili skupine u
FMHORNXSQRP X]JRUNX *RUQ\ L *UXP 9UVWH pLMD M
eudominantneako VH GRPLQDQWQRVW NwdteistlomiBantn®, Rastupljeviost
subdominantnih vrsta $@eliH L]PHYy X L ne Wstd-ima&pu-zgipljenost 1 do 2 %,

GRN VX YUVWH pLMD MH [IDVWXSOMHQRVW PDQMD RG V XE
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Dominantnost se U D pvé @réna formuli:
D= a1/ Ta, * 100 (%)

D; xdominantnost prve vrsi{@o)
& tbroj predstavnika pevvrste u jednom uzorku

™ ; Bukupan broj jedinki u jednom uzorku
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3. REZULTATI

3.1. $SELRWLENRWLPEHQLFL YRGH

IDMYHUD NROLpKSa RWRSEQMBPEROMHAHQD MH QD =HOl
mg/L,gdjejebila L QDMYHUD ]DVLUHNQRMW) DMPDNORFPD SIRsxdrfal QD RW I
loknOLWHWX ORVW P/ JGMH MH L QDMPDQMD |]DVLUHQ
provodljivost je bila gotovo jednaka na svim lokalitetima (TablicaSkednja temperatura
vode je iznosila 23.X% i nisu S U L P L Melikatd@@Djpnjau odnosu na promjeriakaliteta
GRN MH SURVMHpQDizWHPZERE EDNIRYVYMHPRB®DS+ YULMHGQRVW
YRGD LPD EODJR OXaQDWD VYRMVWYD

Tablica 1. $ELRWLL EN R pMLFAPENHLQ L F L ra]lékilitdtind Stleljana, Kompa, Mst,

Zeleno polje O, (kisik otoplien u vodi), %0, [JDVLUHQRYV WkomdilL WVHLOIRPWULpPpQD
provodljivost), pH (koncentracija vodikovih iona), Tv (temperatura vode), Tz (temperatura
zraka) Chla (koncentracija klorofila a)chlb (koncettracija klorofila b),Chlc (koncentracija

klorofila c), TSS (ukupna suspendirana tvar)

SELRWLpPpNL L ELR" Streljana Kompa Most Zeleno polje
0, (mg/L) 9.28 9.70 8.73 1057
0, (%) 10630 11470 10190 12470
.RQG —6 FP 336 331 328 337
pH 8.19 8.10 8.15 847
Tv (&) 2240 2350 23 2350
Tz (®) 2050 28 24 25
&KOD —J/ 3243 30.71 2555 35.25
&KOE —J / 5.24 4,05 294 5.20
&KOF —J 1/ 1631 12.86 8.39 17.22
TSS (mg/L) 1320 1430 1270 1190

KoncentraciaNORURILOD X NaRr@zinuXp8nxaiine Nddddukcije. Izravno je
povezana s postotnim udjeldkisika. 1DMYHUD N R &drofi@a, U,2lznMrengje u

uzorkusaZelenog polja, dok je najmanja izmjerena u uzakiosta (Tablica 1).

766 XNOMXpXMH VY H apdHwwati Brgjaniskie Mardorgdisk@ Dénogu
SURUL NUR] IKOWRD @& B)S&U ‘. Konedatracija TSS na lokalitetu Kompa
iznosila je 14.3 mg/LLGRN MH QDM Q DLAW Y VisHARRB®GQ ROJVI1.9 mg/L
(Tablica 1)
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3.2. Vodostaj

8 YHUBPMHOX JRGLQH ]DELOMHAHQD MH L]QLPQR QL
VLMHpDQM NDGD MH UD]LQD Y Rri@é#hoiiL(kn qu@pP(BiieR). YH D RG
FLMHOL PMHVHF UXMDQ MH NDUDNWHULVWL [Q@Danih®@D GSURYV
kojima je uzorkovano (14. i 15. rujan) razina vodostaja HilE38 (14. rujan) i£130 (15.
rujan) (Slika30).

Slika 30. Vodostajaijeke Drave tijekon2011.godine

3. 3. Sastav zajednicecEHVNUDOMHAaQMDND

Kvalitativnom analizom uzoraka paipljenih ra lokalitetima Streljana, Kompa, Most i
=HOHQR SROMH XWslatkgMddDREMMNUD O RIMAVQMDND RG NRML MH
razine vrste, @vije VNXSLQH VX pLQLOH OLPLQNH NXNDFD NRML VX
Od ukupnog bBRMD GHWHUPLQLUDQLK davety\eWhBinveZivNoy WddaRtkrdd 3 Q M D N
zajedno s dvije porodice kukaca, deka HWsfd invazivnog karaktera. Neinvazivne vrste su
slatkoY RG QD $®Kaill¥ custrigSlika 31 a) S X aBithyhia tentaculatgSlika 31 b),
Theodoxuslanubialis (Slika 31 c)i T. fluviatilis (Slika 31 d) WH a NAQlbhtddnhatina
(Slika 31 e) A. cygnea( Slika 31 f),Unio tumidus( Slika 31 g),U. pictorum(Slika 31 h)i U
crassus(Slika 31 ) IDMHGQR V OLpLQNDP e (8X &) DFithogt&ra(B2ROYP RP L G
(Tablica 2).Invazivni organizmi sua N R O $indridddnta woodian®reissena polymorpha
Corbicula fluminea U D NDBikebbGammarus villosysrak Chelicorophium curvispinunn
MHG Q DN R QaRra @3t (TaRlida 2) Naj Y H iiaznolikost fauneM H S U Ri©aRgnkpiQQ D
12visae YRGHQLK EHVNU®ORMHRQMANEXNDFD D QDMVLURPDAEQL
na 6WUHOMDQL JG M3amyXije] rfld. OMHBHQKWLK EHVNUDOMHAaQMD
.YDQWLWDWLY QR enoJeQuURPhGFORM M EYQYML QD VYD pHWLUL ORNI
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QDMYL & BRGNP MX D QDMPDQML EnagtiMljavi HZSdo &bl H Q

42 (Tablica2). S ukupnim brojem od 165 jedinki iosam U D] O L p L, W sastaYursj&driice

vodeniKk EHVNUDOMWMALFWMWODONDVX VH aNROMWDELpHMWEWL FDR N D C
SURQDYHQ YHOLN EURM XJLQXOLK RUJDQL]DPD 3ULORJ

Tablica 2. Kvalitativni i kvantitativni sastav zajednicRGHQLK EHVNUDOMMHAQMDNI
napovdlLQL R G, njihove pripadnost funkcionalnojrénidbenoj skupini (FFG) (SHR
XVLWQMLYDPpW U&K& DPHaktid) filtratori; PRE +predatori).

6YRMWH YRGHQLK EHVN FFG Streljana  Kompa Most Zeleno polje
Spongia

Spongilla lacustris AFIL 7 1 2
Mollusca

Gastropoda

Theodoxus danubialis SCRA 18 5

Theodoxus fluviatilis SCRA 39

Bithynia tentaculata SCRA 1

Bivalvia

Unio pictorum AFIL - 1 5
Unio tumidus AFIL 9 1 10
Unio crassus AFIL 1 -
Anodonta cygnea AFIL 3
Anodonta anatina AFIL - 6
Sinanodonta woodiana AFIL 5 3 - 4
Dreissena polymorpha AFIL - 7 4 -
Corbicula fluminea AFIL 37 41 17 9
Arthropoda

Crustacea

Dikerogammarus villosus PRE 76 7 1
Chelicorophium curvispinum AFIL 105 18
Jaera istri DET 59 1

Insecta
Trichoptera- Hydropsychidae AFIL 9 - -
Diptera- Chironomidae AFIL/SCR 2 2 2
Ukupan broj jedinki: 42 378 58 42
Ukupan broj svoiti: 2 14 12 9

,JUDPpXQDYDOIRMMPABRYRJ

ORNDOLWHWD

LQGHNV M K GLHNDRWIDL \XON Y Q RA/C

.RPSD L ORVW X L]JQRVX RG

GRN VX V

6WUHOMDQD L ORVW JGMH MH LQGHNYV VOLpPQRVWL L]J]QRVLR
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2G XNXSQRJ EURMD YU YV#hin IBRalReGrinyveliR brigjs\@stane B M H
naMYL&X NDWHJRULMX GRPLQDQWQRVWL WM X VNXSLQX HX
VYH YUVWH pLMD GRPLQDQWQRVW SUHi@dadpkus fluviatils RYRP
Sinanodonta woodianaCorbicula fluminea Dikerogammarus villosysChelicorophum
curvispinumi Jaera isti 7DEOLFD =D UD]JOLNX RG QDYH@HQLK YU
fluminea IDVWXSOMHQ L HXGRPLQDQW Ddk j& Bk dvigphiwwhL UL OR

eudominantan na lokalitetima Kompa i Most (Tablica 3).

Tablica 3. DominanWQRVW SUHWHAaQRVW YUVWD YRGHQLK EH\
lokalitetima Streljana, Kopa, Most i Zeleno polje (> 10% eudominantne, 1510 %

dominantne, 25 subdominantne, 2 recedentne, 1 subrecedentne).

6YRMWH YRGHQLK EH Dominantnost (%)

Streljana Kompa Most Zeleno polje
Spongia
Spongilla lacustris - 185 172 476
Mollusca
Gastropoda
Theodoxus danubialis - 4.76 8.62
Theodoxus fluviatilis - 10.31
Bithynia tentaculata - 0.26
Bivalvia
Unio pictorum - - 172 11.9
Unio tumidus - 2.38 172 23.8
Unio crassus - 0.26
Anodonta cygnea - - 172 7.14
Anodonta anatina - - 172 14.29
Sinanodonta woodiana 119 0.79 - 9.53
Dreissena polymorpha - 211 5.19
Corbicula fluminea 88.1 10.84 29.33 2143
Art hropoda
Crustacea
Dikerogammarus villosus - 201 12.06 2.39
Chelicorophium curvispinum - 27.77 3104
Jaera istri - 15.6 172
Insecta
Trichoptera- Hydropsychidae - 2.38
Diptera- Chironomidae - 0.59 344 4.76
™ 100 100 100 100
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(@) (©)

(d) (e)

(f)

(h) i i

Slika3L. 1HLQYD]LYQH YUVWH EHVNUDOMHAQMDND SURQDYHQH
polju: (a) Spongilla lacustrigSpongia)(fotografiralaMaja Pekez); (bBithynia tentaculata
(Gastropoda) fotografirala Maja Pekgz (c) Theodoxus danubialis(Gastropoda)
(fotografirala Maja Pekez)d) Theodoxus fluviatiligGastropoda) (fotografirala Maja Pekez);

(e) Anodonta anatingBivalvia) (fotografirda Maja Pekez)(f) Anodonta cygneé@Bivalvia)
(fotografirala Maja Pekgz(g) Unio tumidus(Bivalvia) (fotografirala Maja Pekezjh) Unio

pictorum (Bivalvia) (fotografirala Maja Pekez)i) Unio crassus(Bivalvia) (fotografirala

Maja Pekek
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() (b)

60OLND ILDLQNH NXNDFD D &KLURQRPLGDH IRWRJUDIL
Hydropsychidadfotografirala Maja Pekez).

3.3 6DVWDY |DMHGQLFH LQYD]JLYQLK EHVNUDOMHAaQMDND

Analizomje utY Uy HQ D SUkuphXaHMMY W/LpLWLK YUVWD LQYD]LYQL
QD VYD pHWL B U RIONBQHWHUUDDisséna @olyRabpkdSIBa 33 a),
Corbicula fluminea (Slika 33 b) i Sinanodonta woodiana(Slika 33 c) UDNXAaDF
Dikerogammarusvillosus (Slika 33 d), rak Chelicorophium curvispinun{Slika 33 e) i
MHGQDNR Q&R&Qski (BliRaN33f). 8 QDMYHUHP EURMX VX ,O0RQDYyHQ!
jed/0.25M GRN MH QDMPDQML EURM MHGLQNL SURQDYHQ QD =
VX SleRePByrstedetern LUDQLK LQYD]LY QLK Radkpmadjijdbopubstaa HV W Y
MH SURQDYHQ dijp vieMy (Tdlddd B)QQd svih determiniranih vrsta jedino je
ANROMMNIDIAeaSURQDYHQ QD VYD pHWLUL ORNDID bwstdWuD WH M
QDMYHUX NDWHJRULMX GRPNQDWQNWORR@DY HQ DIPFRD QD ORNI
Most rakC. curvispinumMH SULVXWDQ X XNXSQR CHfluriiRed&2UkipdhX RG aN
broj jedinki C. curvispinumM H RG pHJD MHSURQMMHGILQN QD .RPSL 7C
gdje je eudominantna vrsta s udjelom od 27.77 % (Tablicd\N&Kkon C. flumineai C.
curvispinum X YHOLNRP EURMX MH DS UllosuX WBQOR Qb Yhid @vind D F
ORNDOLWHWLPD RVLP 6WUHOM D&nHa Kon@iD 6 Yed.IDRPTEURMX M|
VDVWDYX ]DMHGQLFH LQYD]JLYQLK EHVNUDOMHA@UDND QI
woodianai D. polymorphaS. woodianaMH SURQDYHQD QD ORNDOLWHWLPD
m?), Kompa (3 jed./0.25 Mi Zeleno polje (4 je./0.25 n), dok jeD. polymorphaSUR QDY H QD
samo na Kompifjed./0.25 ) i Mostu @ jed./0.25 M) (Tablica 4).
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Tablica4. .YDOLWDWLYQL L NYDQWLWDWLYQL VDVWDY ]DMHGQL
na Streljani, Kompi, Mostu i Zelenom polju, pagnost funkcionalnoj hranidbenoj skupini
(FFG) (SHR£XV LW QML YDDPW U&& Dpdaktid) filtratori; PRE tpredatori).

6YRMWH YRGHQLK EHVNU FFG Streljana Kompa Most  Zeleno polje
Bivalvia

Sinanodonta woodiana AFIL 5 3 4
Dreissaa polymorpha AFIL 7 4

Corbicula fluminea AFIL 37 41 17 9
Arthropoda

Crustacea

Dikerogammarus villosus PRE 76 7 1
Chelicorophium curvispinum AFIL 105 18

Jaera istri DET 59 1

Ukupan broj jedinki: 42 292 46 14
Ukupan broj svojti: 2 6 5 3

Tablica 5.'RPLQDQWQRVW  SibvEANVHhAYORG/MQ LXUEMADNUDOMHAQMDN
na lokalitetima Streljana, Koma, Most i Zeleno polje (> 10% eudominantng, 16 %

dominantne, 25 subdominantne, 2 recedentne, 1 subrecedentne)

6YRMWH YRGHQLK EHVNUDUC( Streljana Kompa Most Zeleno polje
Bivalvia

Sinanodonta woodiana 119 1.07 - 28.57
Dreissena polymorpha 24 8.6 -
Corbicula fluminea 881 1415 36.24 64.28
Arthropoda

Crustacea

Dikerogammarus villosus 26.15 15.05 7.15
Chelicorophium curvispinum 35.98 38.01

Jaera istri 20.5 21

™ 100 100 100 100

8 VDVWDYX |DMHGQLFH LQY DRalite@riaktréjatas KeleBopblfH 8 Q M D N |
SR EURMQRYVIMWNR Q@ Mibviidea dold je naKompi i Mostu najbrojniji rak C.

curvispinum(Tablica 5).
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(@) (©

(d) (€) (f)

Slika33 ,QYD]JLYQH YUVWH EHVNUDOMHAQMDND SURQDYHQH Q
Zeleno polje: (aPpreissena polymorph&otografirala Maja Pekez); (bCorbicula fluminea
(fotografirala Maja Pekez); (cBinanodonta woodiangdfotografirala Maja Pekez); (d)
Dikerogammarus villosugfotografirala Maja Pekez); (elhelicorophium curvispinum

(fotografirala Maja Pekez]f) Jaera istri(fotograirala Maja Pekez)

U sastavu zajednice invazivnih beskr@di@ MDND ELR MH SULVXWDQ YHU
jedinki & N R O ®L RubninBa(Slika 34) te nekoliko a H QakdvaC. curvispinun(Slika 3 a)i
MHG QDNRQR.&s}iRSIliked BMDV RSORyi@®LEHMPDM REMH YUVWH RSC
QRVH X WREROFX NRMVWHDQDOWUXQD WPEPH¥A@WOWHRSRGLMD

Slika3 -XYHQLOQH M HG flugnMeésfardyRalANBRja Bekez).
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(@) (b)

Slika35 &aHQND V RSORYH Chdidorophiiid curispinudffotografirala Maja
Pekez); (b)aera istri(fotografirala Maja Pekez)

3. 4. Usporedba sastava zajednice obzirom na dubinu i supstrat

Na osnovu dobi HQLK UH]XOWDWD PRAHPR ]DNOMXpLWL GD MH QL
EHVNUDOMHAQMDND QD NDPHQLWRM 38RGDIRNRYRHBD AIRVUY K
UD]J]QROLNRVW |D X @&éinp¥ Kangeuifa Qool§ida (BhkaZBMajmanja raznolikost,

aii EURMQRVW MH SURQDYHQD QD NDPHQLWRP3%YXsSVWUDW
QDYHGHQLK JUDILpNLK SULND]D PR3 HuhedilLSs Mdodtiaba GD VX
SURQDYHQL QD VYLP WLSRYLPD VWDQLa&W®&3I/EBBRE]JLUD QD

Slika 36. Prikaz broja jedinki invazivnilvrsta E HV N U D OwMdiké¥aMhD ¥ Dobalnom
SRGUXPpMX URMHINRP LPOQRHP V X S WaBtoelam X<orpi, Mbsii DZ¢lenom
polju.
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Slika 37. Prikaz broja jedinki invazivnilirsta E HV N U D Qukbitév@ivt ba\obalnom dijelu
ULMHNH 'UDYH QD QHSRPLpPQRP VXSVWUDWX NDPHQ QD 6W

Slika 38. Prikaz broja jedinki invazivnikrsta E HV N U D Quizbkkév@riih D ddibini od oko
20cmna SRGU X pMX U QI HI\RdMLhpstfdtu (pijesakia Streljani, Kompi, Mostu i
Zelenom polju

Slika 39. Prikaz broja jedinki invazivnilrsta E HV N U D Quizbkkév@riih Diddubini od oko
20cm QD SRGUXpMX OQDMENSRRLPRP VX84 Bireljarniy Komd,D PHQ

Mostu i Zelenom polju
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3.5 ORUIRPHWULMVNL SDUDPHWUL aNROMNDA&D
3.5. 1. Corbicula fluminea

SBULOLNRP DQDOL]HC. uKiQdd mpeii GuMmMbOdni2trijski parametri
OMXaWXUH QD RVQRYX pHIDXADQH]UDIPKIIHVL ERGIHNY 1D N
pURQDYV H&keDo@mlju GXaLQD OMXaWXUH MH FP2OYhWaQD FP
LVWRP ORNDOLWHWX MH SURQDYHQD L QDM RDf@mizaMHGLQN
GXaLQbD QMH]LQH OMX&aWXUH MH Fdm (Tvabld8y D FP GRN

Tablica8 ORUIRPHWULMVNL SDhibiQuRHumidda &N BABIN®BD + YLVLQL

aLuLQbD [ + LQGHNV GXaLQH + / L Q G H;NN\brgjLVLQH
jedinki)..
Parametri Streljana Kompa Most Zeleno pdje
N 37 41 17 9
min max min max min max min max

L (cm) 0.50 3.30 0.20 3.20 0.20 3.30 0.90 3.30
H (cm) 0.40 2.90 0.10 3 0.20 3 0.70 3
W (cm) 0.30 2.30 0.10 2 0.10 2.10 0.50 2.20
L/H*100 125 113.79 200 106.67 100 110 128.57 110
H/L*100 80 87.88 50 93.75 100 90.91 77.78 90.91
W/H*100 75 79.31 100 66.67 50 70 71.43 73.33

ORUIRPHWULMVNL SDUDPHWUL QH XND]XMX QD SRVWRI
REJLURP QD ORNDOLWHW X]J]RUNRYDQMD O5H]XOWDWL VX SF
OMXawXubD YUOR VOLpQD OMXaWXUL RGUDVOLK MHGLQNL C

3.5. 2. Dreissena polymorpha

OMHUHQMHP PRUIRPHWULM YV D LplyrSdppt DXV YWDYUHD R NVRHD NEND
GXA4LQD QDMYHUMLWHGDQNH FIFE®RcrdARWURQDYHQD Mijetnakd ORV W X
NDR L QDMPDQMD MHGL@MALpQMH VXFRELFHQIDWH FP L al
(Tablica6).

53



Tablicab. ORUIRPHWULMVNL S Dreis3énhsl PolyrhorpéR O ® X DLEA@ENa), + Y

ALULQDYLYLUQD GXaLQDb o+ éLULQIXé\LKD@L@j@Jinki)./ aLuLQb
Parametri Kompa Most
N 7 4

min max min max
L (cm) 0.80 2 0.40 1.20
H (cm) 0.50 1.10 0.20 0.70
W (cm) 0.40 1.10 0.20 0.80
H/L 0.63 0.55 0.50 0.58
W/H 0.80 1 1 1.14
Wi/L 0.50 0.55 0.50 0.67

S5H]XOWDWL QH XND]XMX QD
SURQDYVHQ lei bdisk }eHir@é ANR OMN D & D

3.5. 3. Sinanodonta woodiana

RGVWXSDQMH RG SURVM

7TDEOLFD

NDMYHUL YHOLpPLQVNWLY DWW RelENgieuBNIRADD Y HQL QDMY +
najmanji primjeci. 'XaLQD OMXAaWXUH Q DaNeL®dnt vigith G B@QdhiHIdk]j®@ RV L
FP YLVLQD =

a L ubil®3cm. Dimenzije najmanje jedinke bile
1.80 cm (Tablicar). Rezultati pokazuju da | @ DMPODYD MHGLQND ELOD QHAaW
dana GRN MH QDMVWDULMD LPDOD aHVW JRGLQD

GXA&LQD

Tablica7 ORUIRPHWULMVNL ShahbdemaMmoddigndl R OGVKNID Mna),+ YLV

ALULQD + GX¥LQDQD:QD ¥LVLQD 6 Xaixiojdinki).

Parametri Streljana Kompa Zeleno polje
N 5 3 4

min max min max min max

L (cm) 4.40 12 7.60 9 8.60 10.80

H (cm) 5.70 8.30 5.40 6 6.30 8.30

W (cm) 1.80 5 3.20 4.10 3.30 4.70

H/L 0.69 0.77 0.67 0.74 0.62 0.77

W/H 0.41 0.60 0.58 0.68 0.52 0.66

W/L 0.32 0.42 0.42 0.46 0.38 0.44

Najstarija jedinka je prongna na pjeskovitom supstratu Streljane, dok je najmanja i
XMHGQR QDMPODYD MHGLQND SURQDVHQD QD .RPSL 7DEOL]I
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4. RASPRAVA

8]RUNRYDQMH EHVNUDOMH jWQiMkz Divolavjen® jo Djgkd@pR P SR G
dva dana (14. 09. 2011. i 15. 09. 2011.), a broj prikupljenih organizama jednako kao i
GRELYHQL UH]XOWDWL VX SUHPD&aLOL VYDND RpHNLYDQMD

Ljetni period 2011. godine su okarakterizirale visoke temperature zraka s malom
koOLpLQRP RERULQD ]ERJ pHJD MEbo@ Rsk@yRodasRjaDbri®eki YRG RV
organizmi, koji nastanjuju litoraldio ULMHNH 'UDYH VX RVWDOL QD REDO!
DWPRVIHUVNLP XYMHW L Bsbkom@ WaRindvh Hsmidrid$t0@ \é LgdibeORa Y
LIQDGSURVMHpPQR VXaQD XSXuXMX L SRGDFL GRELYHQL L]
BURVMHpPQD WHPSHUDW Xj&.XEUdheXstom vremp@sRovhLr& oblju
SURVMHpPpQD WHPSHUDW® te[®, s obzirarh@Q&tgmratibdu, vodostaj je bio
]JODWQR RGAHIRVX QD SUHWKRGQX JRGLQX 7LMHNRP LVWUDA
SDUDPHWUL ULMHNH 'UDYH 3UHPD XUHGEL R NODVLILNDEFL
pripada eutrofnim vodenim ekosustavimakd® MostQDOD]L QD JUDQLFL L]JPHYVX
HXWURIQLK L HXWURIQLK YRGD daWR RGJRYDUD GRQMHP W
PDQMD ODN&H VH DNXPXOLUDMX UD]OLpLWH WYDUL D L VYV
SRYHUDQ VWXSDOM WHJROWDBWL JRYRUH GUXJDpPLMH YLVRN
2316 PRJOH EL XSXuLY DXisha uQ/bdiMjeveNeisud koncéniXacije klorofila
D ELF MHU SRND]XMX VWXSDQM SULPDUQH SURbOIYRGQMH
]JDVWXSOMHQRVWL X ELOMQLP RUJDQL]PLPD GRPLQDQWDQ
je biljni pigment koji neposredno sudjeluje u reakcijama fotosinteze jer apsorbira plavu i
crvenu svjetlost (Pevalek: Kozlina, 2002). Plavozelene je boje i ksamalno apsorbira
svjetlost valnih duljina 430 i 662 nm. U biljkama i nekim algama redovito je prisutan i
NORURILO E NRML MH aXWR]J]HOHQH ERMH L PDNVLPDOQR D
QP WH LPD XORJX SRPRUQRJ SLJpdhgkikao KkiGWiRRRPEVaXekl RW R V L
+Kozlina, 2002). Prema Uredbi o klasifikaciji voda Republike Hrvatske (NN, broj 107/95)
GRELYHQL UH]XOWDWL XND]XMX QD 8iRokafitetd @ wijgdxoStDQM W |
NORURILOD D SUH O D jefallRutrofre JodedeVgiksusavelixnimka je Most gdje
MH YULMHGQRVW NORURILOD D L]J]QRVLOD —J/ QD RV
XPMHUHQR HXWURIQRP HNRVXVWDYX %XGXuL GR VH UDC
NDUDNWHULVWLPpD @UYQHWRINURW X8 B QOWH SIddR@NRreZd It su |
RpPHNLYDQL 3RYHUDQRP LQGXVWULMDOL]DFLMRP GRaAOR MFE
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ULMHNH 'UDYH JERJ LVSXawWwDQMD RWSD GQekioyaRBdvgeX ULMHDp
pod izravnim utjecajem njezine pritoke Mure koja,j@o kvaliteti vode,svrstana u IV
NDWHJRULMX *Y R.]\gdrénjemVW¥i2kdnotNHPLMVNLK VYRMVWDYD XW°
X SRVOMHGQMD GYD GHVHWOMHUD GRAOR GR SREHRMWMMAEDQ
SULWRNH OXUH *YR]GLUO L VXU

Donje tokove rijeka karakterizira visoka koncentracija £5ji je, pored klorofila,
YDaDQ SRND]DWHOM NDNYRUH YRGH 6XVSHQGLUDQH pHV\
YRGDPD MHGQDNR NDR LindsttijskinCotppdrif iétia Y Grag\W suiP, 2000).
SBRUHG RWSDGQLK YRGD NRMH VH RWSXawDMX X ULMHDp¢
SUHGVWDYOMD L HUR]JLMD WOD V SROMRSULYWBHREQBAKQDOL
JUDGD 2VLMHND SX.QR *YVRIGIRUFLRQDORALP RGH VBB M X
GROD]L GR VPDQMHQD QMH]LQH PRIJXUQRVWL RGUADYDQMD
pPHVWLFH DSVRUELUDMX WRSOLQX NRMD QDVWDMH VXQpHY
temperaturevzode i smanjenje koncentracije otoplierkigika 1D RVQRYX WRJD PRAHF
GD WRSOLMH YRGH KéRGXABRGODMRXY XP DOPMMRGH V QLALP Wi
6PDQMHQMHP SURGRUD VYMHWORVWL X YRGX VQLADYD \
koncentracija lgika u vodi. 3 URPMHQH X HNRVXVWDYX NRMH QDVWDM X
TSSD PRJX |D UH]XOWDW LPDWL VPDQMHQMH L]JYRUD KUD
organizama (Glysson i sur., 2002).

BWUXNWXUD |DMHGQLFH MRGOD LKY EkHaENDEY MBKR,Q M D N D
DOL VH ORNDOLWHWILD [PIHMANORNHQIR k&)rieNoh supstratu, kojeg je
QDMYL&H ELOR QD .RPSL MH SULPLMHUHQD SULVXWQRVW R
heterotrofnih mikroorganizama i detritusa (jfiewn). Perifiton predstavija izvor hrane
EURMQLP EHVNUDOMHAQMDFLPD *LOOHU L ODOPTYLVW
ALYRWLQMVNLK YUVWD GRN MH QD .RPSL SURQDYHQ QDMY'}t
WRPH PRJX ELWL QHGUDD&RYLUDYHYDQYNMD FHVWRYQRJ PRVW
NRML VX XJURNRYDOL SURPMHQX RNROL&AQLK XYMHWD GR|
bpYUVWR SULpYUaAuULYDQMH YHULQH GHWHUPLQLUDQLK LQY
vodenim strujama. PodpMH X]J]RUNRYDQMD QD .RPSL LPD VSHFLILp!
LIJUDYHQ RG NRPELQDFLMH SLMHVND L NDPHQMD PDQMLK
GRPLQLUD 7DNDY UDVSRUHG pYUVWRJ L SRPLPQRJ VXSVYV
XGXELQDPD NRMMDESNWIXNER RUIJDQL]JPLPD L RODNADYDMX LP
uvjetima.PoputStreliare L .RPSD MH L]JORaHQD YRGHQLP VWUXMDPD
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RUJDQL]JPL VH XVSLMHYDMX SULpPpYUVWLWL L ]DGUabwL QC
vodostaD MH ELR RVRELWR QHSRYROMDQ MHU VX QDYHGHQD S
SXaHYL QD A&WR XSXUXMH L SULVXWQRVW YHOLNRJ EURMD C

=DMHGQLFH YRGHQLK EHVNUDOMHAQMDND VD@®UAH YHC(
WURILpNLP UD]JLQDPD WDNVRQRPVNLP VNXSLQDPD L IXQNF
sur., 1998). Na osnovu velike brojnosti i zastupljenosti u gotovo svim vodenim tijelima
PRAHPR SXQR VD]QDWL R SRGUXpMX NRMH QinétHrphdD Y DM X V
QDpLQ ALYRWHIUF$HEDU L 3UDW 7LMHNRP RYRJ LVWUDA
ANROMND abioll RriedOM®ND UDNWHULVWLPQLK ]D YHULQX HXURSE
2001; Van Damme, 2011; Taeubert i sur., 2012). Slatkovodd& i YH YHULQRP QLMF
PRIJXUH GHWHUPLQLUDWL ,GJE RUD QHSR YRI/MVHL KM HBILIN RVOXR & N L
GHKLGULUDQL WM XJLQXOL 3URQDyHRxhynialtdhtacS8XAHYL VX
Theodoxus danubilais Theodoxus fluviatilis B. tentaclata nastanjuje slatkovodne
HNRVXVWDYH GLOMHP (XURSH %DQN *ROHU L 3HA&aLU
LIQHQDYXMH 1D WL YT Randlialsi¢ Xoplk&kEkiYpdlWotdkina kojem nije bio
SULVXWDQ JRWRYR SROD VW.RCiMe DRvi je pryiDput nakown RIEgR O
YUHPHQD SURQDYHQD SUD]QD NXULFD JRGLQH GRN M
MHGLQNL +pUD L awWwDPRO 2EMH YUVWH QDVWDQM X
IMHPDpNRM $XVWULML L yHaANRM JGMH MH VWDYOMHQ QD
u Sloveniji slovi kao osjetljiva vrsta (VU). Ponovno javljanje u Dravi bi mogao biti dobar
znak s obzirom da sSUQGLNDWRUL GREUH NYDOLWHWH YRGH 1MLKF
VYLP ORNDOLWHWLPD D QDMYHUD MH ELOD QD SRGUXpMX .
QD .RPSL X SULORJ LP LGX L QMLKRYH PDOH GLPHQ]JLMH a
unuWDU NRMLK VX ELOL |DaAWLUHQL WH X NRQWDNWX V YRG
broja predstavnika vrst&pongilla lacustris(Linnaeus, 17759)NRMD MH NDUDNWHUL
VODWNRYRGQH HNRVXVWDYH $QGUHV RIMO Q D/ I RrGJUDXRp W
+UYDWVNH 1L]DN YRGRVWDM X]JURN MH SULVXWQRVWL Y
EHVNUDOMAHSRQMBBINMDX YDAaQX XORJX X NUXaHQMX KUDQMLY
QHULMHWNR SUXabMX ]DAWLWX L VNORGLbaémosa {@Bi®rpSiUHGDW
Covich, 2010).

,VWUDALYDQMHP MH X\WQYDYyHQPLKS IHPRN\KXNMPFROWMK & Q DI\ N D
SRGUXpPpMH Q D$£kaspljskej rediji(DdhBvna karakteristika Pontbkaspijskih vrsta
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jest eurivalentnost, izvrsno podnose brojne PdHQH X HNRVXVWDYX LPDMX
prehrane, dobro podnose uvjete hipoksije (Bij de Vaate i sur., 2002)RMQH VX UD]JOLNH
HNRORJLMH L 8LYRWQLK FLNOXVD LQYD]DWQMHID QBLAIYND L
QDpPLQX UDYVS U RVadLioVazyMhDorgadhRamEA uglavnom pasivno te vrlo brzo
(Ciutti i Cappelletti OHOLpLQED WLMHOD XJODYQRP SUHOD]L
LPDMX YLAH UHSURGXNWLYQLK FLNOXVD WLMHNRP JRGLQH
spektar prehbQH &dWR VH SRND]J]DOR MHGQRP RG QMLKRYLK RVQ
6WDW]QHU L VXU 6RXVD L VXU =QDpDMND L
DEXQGDQFLMD QD SRGUXpMLPD NRMD VX X LJUDYQRP GRW
JGMH MH QMLKRYD EURMQRVW J]QDWQR YHUD XBRBIORVX QD
LVWUDALYDQMLPD VODWNRYRGQLK HNRVXVWDYD (XURSH
rijekama Hrvatske X WY UYHQ MH YHOLN EXaRpiskinQriaDRanto@kaspijSkdk Q W R
EHVNUDOMHAQMDFL VX VH X SRVOMHGQMLK QHNROLNR GHYV
DOL L QD GUXJH NRQWLQHQWH 7R MH UHOLNWQD IDXQD .D
iz Sarmantskog i Pontskog doba (Bij de ¥aasur., 2002).6 L R O R & N DvjeLr@stala] L M D
HNRORAGANLP SURPMHQDPD NRMH VX LQGXFLUDQH GMHORYD
RUJDQL]JPL QDNRQ XQLAWHQMD SULURGQRJ VWDQL&WD >
(Ojaveer i sur., 200@udina i sir., 2000 6 DPD SULVXWQRVW QRYLK YUVWD
IDXQH QR LQYD]JLYQH YUVWH SUHGVWDYOMDMX SRWHQFLI
HNRORAGNX VWUXNWXUX L IXQNFLRQLUDQMH ]DMHGQLFH
autohtone vr&t (Humpesch i Fesl, 2005). Kopnene vode su osobito osjetljivmos novih
YUVWD W]Y YELRORGNXDLDYDJUMXY D VDP QDPMHUQL
LQYDIJLYQLK YUVWD MH SRVWDR RJELOMDQ HNRORAINL L HNF
Richardson 2010) s obzirom daVYRMLP QDpPLQRP ALYRW BKkeijshad Q M D M X
VYRMVWYD YRGH X L]JUDYQRM VX NRPSHWLFLML ]D VWDQI
GMHOXMX NDR SUHGDWRUL QD MXYHQL O Qrijenjéid Braji@dtiH DXWR
i potpunim nestankom autohtonih vrsta (Bij de Vaate i sur., 2002; Casellato i sé&.P2p@
L 3RSD 6RXVD L Mddardson2030;aMadNeil i sur., 2010).

2G XWYUYVHQLK LQYD]JLYQLK YUVWDLRDVQODHM&HIXQEMIR MR R\
ChelicorophiuncurvispinumL & N RCoMibuladlumineaC. flumineanastanjuje fino zrnati
VHGLPHQW SLMHVDN J]ERJ pHJD MH QHRELpPQD QMH]LQD ST
na kamenitom supstratu. Velika vjerojatnostGgeD VX LK QD QDYHGHQR SRGUXD
ALYRWLQMVNL RUJDQL]PL SWLFH LOL dgkidméntirari @ddlatakvl X & W X
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UDVSURVWUDQMHQRVWL L]YDQ @ Muwihea@aid iZR1920Xgodi@M D R U
NDGD MH SULPaanhd Pecika, QAD (RAujo i sur., 1993; Sousa i sur., 2008),
SUHWSRVWDY O NDdovithaGlB MLHP 05 RXOPORYLOL NLQHVNL LPLJU
JRGLQD SULPLMHUHQD MH GX& REDOH $WODQWWVNMRJ RFHI
SURQDYHQD Xed®ishrVROBX 8 (XURSL MX MH SUYL XRpPLR ORXW
6RXVD L VXU 3UYL SXW MH X 5DMQL SULPLMHUHQD
netom poslije je otvoren kanal RajeMajna +'XQDY &aWR MH XMHGQR SUHGVYV
invazije i u rijeci Dunav. Csamny(1999) je primijetio prisutnos€C. flumineau Dunavu u
ODYyDUVNRM X EOL]JLQL QXNOHDUQH HOHNWUDQH 3DNV 8 6L
VXU SRVWRML SRGDWDN NRML JRYRUILmR E8rogeyY XWQRYV
6MHYHUQH $PHULNH L -DSDQD $UDXMR L VXU 6SRPHI
QD SURFHV UHNRORQL]DFLMH QD SRGUXpMLPD NRMH MH S
YHULQD ]QDQVWYHQLND PLVOL BRD)ODADSR \BORMEMA UXMH a N
pLMD MH SULVXWQRVW X HXURSVNLP SD L KUYDW&NLP UL

NDVSLMVND YUVWD NRMD MH X VW SURQDYHQD X &UQR
%LUQEDXP ALUHQMR MXURBRR Q IBFRRPIHOYDQMD LVWRDp(
SRpHWNRP VWROMHGD SDVLYQLP SXWHP %LUQEDXP

EURM VYMHWVNLK GUabDYD X NRMLPD MH SURQDYHQD 'D Q
ukazuje njihov pronalazak 89. gpdine u Velikim jezerima Sjeverne Amerildeajtner i sur.,
6PDWUD VH GD MH X +UYDWVNX GR&aOD WLMHNRP RVE
SURQDYHQD X ULMHFL 'UDYL /DMWQHU L VXU S. =DQLEF
woodianaR pLMRNW XWQRVWL X ULMHNDPD +UYDWVNH VH PDOR |
SULPLMHUHQD X 5XPXQaaMNRNDYDUYVYREKM H JRGLQH D QD
]QDWQR SRYHUDR EURM GUADYD X NRMLPD MH SURQDYHQD
dokazdi su SDXQRYLUO L VXWuradii LVNNRMDIALYDQMH QD 'XQDYX QD
6UELMH L +UYDWVNH QDNRQ pHJD MH JRGLQH QMH]LC
IMH]LQR UDVSURVWLUDQMH (XURSRP SRYH]DQauMH V XQR
SMHJDYRJ aDUDQD NRML VX X NRSQHQH YRGH (XURSH G

YHJHWDELMX &DSSHOOHWWL L VXU S. woadMMSQ Hile L & U Q|
SULPYUEUHQH ]D SHUDMH L aNUJH ULED ub&R®HIBXNWH ULEO
IDMWQHU L &UQpDQ 2YDM 4NROMND& VH LQWHQI]JLYQR

ANROMNDAD GDQDsaiQW Y RIP 16 GRMNHICPR Y D Q M HdrugeothgRnizibny,D L SR\
odnosno autdone predstavnike Unionidae, tako ULPLMHUHQR GD MH QMH]LQ

jezeru Garda, ItalijgdAnodonta anatingjotovo u potpunosti nestala (Cappelletti i sur., 2009).
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1IDNRQ &NROMNDAD S RstakNURG BuMisELIdRKOR B Waiugwi mjestu po

brojnosti U D N o&&égammarusillosus 1DMYHUL EURM MHGLQNL RELMX Y
.RPSL YMHURMDWQR ]JERJ VSHFLILPQH VWUXNWXUH VXSVWU
NRMX SUHIHULUDMX 8WY UYyHQ Dakddhe@ldthi \pX W Q RWH ELURM Q R D X
kod SUHWKRGQH GYLMH YU@RS$IXQDGNWHL R tR®iGHdte AN R O M N
iz Pontot NDVSLMVNH UHJLMH &4LUHQMH X GUXJH GLMHORYH (
NDQDOD NRML VX SRYH]LYDOL ULMHpPQH WR NR (ChsellalbGL ROD

i sur., 20@®; Herkul i Kotta, 20@; Popa, 2005;3RSD L 3RSD GtRléal it
ASDpHN ODF1HLO L VXU %RU]D 8 +tUYDWVNRM VX
JRGLQH %RaL0O X "XQDYX L 6 DdokazaliJpDdQthosD Lvilaus) V

i C.curvispinumX 'UDYL QR QLVX S U.Rs@Q DPagnb desivipiroMliketatNri do

VDGD RYD YUVWD QLMH BWYDYHQQO DX SRGMHEHMXY DIYDGD 2VLM
provedenim1997/98. godine,pronay H gROHNROLNR MHGLQNL 3RO\FKDHWD
SULRSUHQMH WH MH JERJ WRJD Q WijekéR Yabor&ddijske>amalde VW E L
SULNXSOMHQLK X]RUDND SURQDYVHQH HypxXnhiaGinwaldadi YUV WH
Manayunkia speciosa p L NdiButnost prema dostupnoj literaturido sada nije bila

GRNXPHQWLUDQD QD I READYHL MXYQ IV \ONRHN D B LiWaHdad LP D .RP
MH QD SRGUXpMX B6UELMH SUYL SXW J]DELOMHAHQD JR
LVWUDAXMH WIHR MIHQERXKWYUYHQD UDVSURVWUDQMHQRVW GX
L VXU 8 YHOLNRP EURMX VH SRMDYOMXMH QD SRGU
hido +t PRUIRORANLK SURPMHQD X QHSRVUHGQRM EOL]JLQL E
iZrfDYQR L]JORAHQD RUJDQVNRP ]DJDYHQMX L LOQWHQ]JLYQRP
Na oba lokaliteta, Kompa i Mod. invalidai M. speciosaVX SURQDYHQH QD NDPHQF
awR MH YUOR |DQLPOMLYR MHU SUHIHULUDMX SMHVNRYLW X

Na osnovu morfomdd LMVNLK SDUDPHWDUD SRUHG GHWHUPLQD
YDabQ SRGDWDN D WR MH VWDURVW RUJDQL]PD 9DAaQR\
QDMEROMH MH LVWDNQXR 6S\UD L VXU NRMLSMH QD R
woodiara 'RELYHQL UH]XOWDWL SRND]XMX GD MH QDMVWDULM
JRGLQD aWR ]QDpL GD VH RYDM @aNROMNDa YHU GXJL QL] JI
.RSDpNL ULW QDOD]JL X QHSRVUHGQRM EOL|E-QUS6SRGUXPpML
JHRJUDIVNHOGALUIBQ H* IH R JU D | V Nsdsvin{& izviebho da s woodiana
QDOD]L L XQXWDU .RSDpNRJ ULWD QD aWR XSXUXMH SURQ|
YVHUED RVREQR SULRSUHQMH 7LMENRRHLVSVWURIEDLYDDMDX X
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REOLFL a&NROMND&D 3UHPD 6RXVD L VXU MHGLQNH
SUHVYH PP %URM MHGLQNL YHULK RG PP MH ELR YHOLN V
populaciji na navedenim lokalitetim@& W R SRWYUyYyXMH L YHOLN EURM MXYHC

SBUHPD 5&& KLSRWH]L 9DQQRWH L VXU LGXUL RG
VPDQMXMH SRVWRWQL XGLR XVLWQMLYDpPpD MeutjecefH ULMH
YHIHWDFLMH X] ULMHNWD '8E8®OVDWRER BRXBWMMHOD ILOWUDWRU
dominiraju te se na drugom mjestu po zastupljenosti nalaze predatori. Rezultati pokazuju
dominaciju filtratora u odnosu na preostale funkcionalne hranidbene skupine iako predatora
LPD PDQMWRQMHRKASRWH]D SUHGYLGMHOD 7DNRYyHU MH YH(
slatkovodni SXAHYDLMDJUHVLYQLML L QDMLQY DDLWIQsudkbji DUDNW F
ujedno glavni predstavnik predatora. S obzirom na svoje prehrambene karakjensiike
RGVNDpH RG RVWDOLK LQYD]JLYQLK RUJDQL]DPD SURQDYVyHC
VSHNWDU SUHKUDQH +UDQL VH pHVWLFDgphPmMohaW UL W XV
ILWRSODQNWRQRP SULVXWDQ MH L REOLN aNsRSabRosbJL MH
(Platvoet i sur., 2009 8VQL DSDUDW MH VvVQDabDQ L GREUR UD]YLMH
XKYDWL L XELMH SOLMHQ =ERJ VYRMH YHOLpPLQH EH] SURE
vrste iz porodice *DPPDULGDH WDNRYyHU Xto XtfsvKIU DMQILM B RV V] L
EHVNUDOMHAQMDND 6&mawbediCsDrWZR0%). Casellato i sur. (2@) su
potvrdili smanjenje autohtonih ribljih vrsta u jezeru Garda nakon pofaveillosus S
REJLURP QD QDYHGHQH SRGDWNSHURRABRPR JDXQMXpPYMWQOLNH
hranjivih tvari u stupcu vode. Analiza funkcionalnih hranidbenih skupina daje dosta
LQIRUPDFLMD R WUHQXWQRP VWDQMX HNRVXVWDYD X NR
2UJDQL]PL NRML VH KUDQH RWNMH WVSGIRP WDVIWRWPL KBRQXW V\
VX |1QDWQR RVMHWOMLYLML QD SURPMHQH X HXBOR®DNYRPL V
filtratori (Rawer +Jost i sur, 200M). *HQHUDOLVWL LPDMX YHUX WROHUDQFI

velikom brojupojavljuju u ekosustavima sa smanjenom kvalitetom vode.
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=$./-8y%.
8 GYRGQHYQRP WHUHQVNRP LVWUQRLNYDUMWKRP L LSRPL]
VXSVWUDWX ULMHNH 'dJdkaitéta StiRljgnal \Kdmpa, MoBt]iZelpriovipolje
mjereni VX D E LR \E L RMLPENHQdeMMH MH LVWUD&LYDQ NYDOLWDWLY
]JDMHGQLFH EHVNUDOMHAQMDND

Utvr y ki je prisutnost5 UD]JOLPpLWLK Y UV Wdvijeetaksddduniske svijiQ M D N D
NXNDFD Diptepal- Girbhomidae i Trichojera tHydropsychidae). Od ukupnog broja
GHWHUPLQLUDQ L Ka HEWWtaNeUIDOOWDH EQ@IRNINDUDNWHUD pLMH M
Ponb +tNDVSLMVND UHJLMD ,QYD]LDBré@dseralpdbh@phpRdrbivila aNRO M
fluminea i Sinanodonta woodiana zatim U D N X BiRdfogammarus villosys rak
Chelicorophium curvispinum M H G Q D Nr&kQ&eéaQisti. 3 U R Q DSuH @ife vrste
P QRJRp HWb&ia dibvalida i Manayunkia speciosa % XGXuL GD VX X WUH
XIJRUNRYDQMD ELOL XJLQXODV@DWX]BMU&EWH B rigadiehNXUSDOM ¢
VX IDXQH LQYD]LYQLK EHVNU D O Mdta @agt&nNiD rijdRu DWW i j¥ H SUH
VWRJD QMLKRY SURQDOD]DN RG YHOLNRJ |QDpDMD

UsDVWDYX ]DMHGQLFH LQYDRMLQLKUEGLV NCHhEMR &®QMD &
flumineate slatkovodnrakovi Chelicorophium curvispinumDikerogammarus villosugako
se, obzirom na brojnostnalazi na drugom mjessuPRJOR EL VH @ HAuimine& D MH
QDMXVSMHEAIUMBMHY BURQ@DYHQD Q NajMajrija fatthid. X W YOURAHIDML W H'
Kompp JGMH MH GRPLQLUDR pYUVWL VXSVWUDW NDPHQ X
SLMHVDN GRN MH QDMVLURPDaQLMD ELOD QD 6WUHOMDAQ
5DpXQDQWHIPVHQRYD L Q mokbalo® dA(HL @RMWWIEID VOLPQRVW L]P
L ORVWD GRN VX VH QDMYL&H PHYyXVREW B DAD MDLNNRKY B OILH 6X
prisutnost M H G Q D N R Ba&i@ RtiikdjiPdo sada, nijd D E L O M kiécHDpabi.

%XGXUL GD SRVWR M4 o R&310djerokliRrMaziyRiGdigah2amaijeci
Dravi potrebno jeprovestiintenzivnijD LV W U Rakb WiBn@Nniali bolji uvid usastav
]JDMHGQLFH IDXQH LQY D ]teWhaKutigddjVrid Lhltaidrigrste wbaeNilD

EHVNUDOMHAQMDND

62



6. LITERATURA

Afanasjev C.A., Zdaowski B., Kraszewski A. 20015rowth and population structure of the
musselAnodonta woodianglLea, 1834) (Bivalvia, Uniodae) in the heated Konin lakes
system- Arch. Pol.Fish. 9 (1): 12331.

Aladin N., Plotnikov I., 2004. The &pian Sed.ake Basin Management Initiative. Thematic
Paper.

Alba - Tercedor J.i Prat, N. 1992. Spanish experience in the useamafcroinvertebrates as
biological pollution indicators. River Water Quality Asessment and Control. CCEH 383

Brussels. Bajium

Alexander J. E.Thorp J. H., Smith J. C., 1929 Biology and potential impacts of Zebra
Mussel in large riverdSBN 0 89867 +930 +3.

APHA, 1985. Standard methods for examination of water and wastewater, American Public
Health Association, 16th Eebn, Washington, 1268 p.

Araujo R., Moreno D., Ramos M. A., 1993. The Asiatic cl@arbicula fluminea 0cOOHU
1774) (Bivalvia: Corbiculidae) in EuropAmerican Malcological BulletinvVol. 10 (1): 39+
49.

Bank A. R., 2011Checklist of the land and sbwater Gastropoda of the Iberian peninsula
(Spain, Portugal, Andorra, Gibraltar)

Bascinar, N.S.'«]J*QHV ( $ SUHOLPLQDU\ VWXG\ RQ UHS
development of swan musséinodonta cygneélLinnaeus, 1758)(Bivalvia: Unionidae), in
LakH dOOGOU .DUV 7XUNH\ 7TXUNLVK -RXUQD@7RI )LVKHULH

BauerG., 2001. Characterization of Unionida (=Naiads). Vol 145. Berlin: Spriayrlag.

Fauna Europaea Project.

Bay E. C., 2003. Chironomid Midges. WSU Puyallup REGWPLSA45.

Bij de Vaate A. B.Jazdzewski K., Ketelaars H. A. M., Gollasch S., van der Velde G., 2002.
Geographical patterns in range extension of R@aspian macroinvertebrate species in
Europe.Can. J. fish. Aquat. Scb9: 1159+1174.

63



Birnbaum C.2011.NOBANIS zInvasive Alien Species Fact Shet&lDreissena polymorpha

Borza P., 2011. Revision of invasion history, distributional patterns, and new records of
Corophiidae (Crustacea: Amphipoda) in Hungakgta Zoologica Academiae Scientiarum
Hungaricae57 (1),pp. 75- 84

%RA&LU 6 YDXQD MHG QDN R QRDpQuliniEhipodd) Bun@va i, 0R&GR G D L
toka rijeke Save (Fauna of isopods (Isopoda) and amphipods (Amphipdte)@&nube and
underflow ofthe Sava river)

Bunje P. M. E., 2005Pan - European phylogeography of the aquatic sfdkeodoxus
fluviatilis (Gastropoda: NeritidaeMolecular Ecologyl4, 4323#4340.

Bunje P. M. E 2007.Fluvial range expansion, allopatry, and parallel evolution in a Danubian

snail lineage (Neritidae: TheodouBiological Journal of the Linnean Socie80, 603617.

Cappelletti C., Cianfanelli S., Beltrami M. E., Ciutti F., 20@nanodonta woodiané_ea,
1834) (Bivalcia: Unionidae): a new nofiindigenous species in Lake Garda (ltakyjuatic
Invasions Vol. 4, Issue 4: 685688.

Carlsson R., 2000. The distribution of gastropo@ieeodoxus fluviatilis (L.) and
Potamopygrus antipodarur(Gray) in lakes on the Aland Islands, southwestern Finland

Boreal Environment Research 5: 18795.

Casellato S., la PianG., Latella L., Ruffo S., 200@®ikerogammarus villosugSowinsky,
1894) (Crustacea, Amphipoda, Gammaridae) for the first time in. li@jan Journal of
Zoology 73 (1): 97+104.

&KRMQDFNL - & /IHZDQGRZVND $ GShPivthe Yhid$2l A¥odonta %LRF
cygnea(L.) inhabiting in 2005 the Binowo and Bobolirakes near Szczeci®ceanological

and Hydrobiological Studiesnternational Journal of Oceanography and Hydrobioloypl.

36., No. 3.

Ciutti F., Cappelletti C., 2009. First record @Gbrbicula fluminalis 0« O OHU LQ /DN
Garda (Italy), living in sympatry witiCorbicula fluminea 0+« O O H U. J. Limnol, 68 (1):
162 £165.

64



Compin A., Cereghino R., 2007. Spatial patterns of macroinvertebrate functional feeding
groups in streams imrelation to physical variables and laodver in southwestern
FranceLandscape Ecolo@2: 1215- 1225.

Croskery P., 1978. The freshwater cboccurrence ofEurytemora affinis(Copepoda:
Clanoida) andManayunkia specios@#Annelida: Polychaeta): possibielicts of a marine
incursion.Hydrobiologig Vol. 59. Pag. 3., 23%21.

Csanyi B., 1999. Spreading invaders along the Danubian highway: first rec@drbfcula
flumnea 2 ) 0 OOHU C. flumbadsG2 ) 0-OOHU LQ +XQJDU\

Bivalvia). Folia Historico Naturalia Musei Matraensis 23: 34345.
Cummins K. W., 1973. Trophic relations of aquatic inse®tsmiu. Rev. Entomdl8:183206.

Cuomo C., Zinn G. A., 1995Benthic Invertebrates of the Lower West River
Interdisciplinary Rest@tion.Forestry and Environmental Studje0, 152161

Darwall W., Smith K., Allen D., Seddon M., McGregor Reid G., Clausnitzer V., Kalkman
V., 2008. Freshwater Biodiversity- a hidden resource under thredyCN Red List of
Threatened9782-83171063-1.

Dobson M., 2012. Identifying Invasive Freshwater Shrimps and Ispopashwater
Biological AssociationCopyright 2012.

DeNicola D. M, 196. Priphyton responses to temperature at different ecological |éets.

Ecology Freshwater Benthic Ecosystems, Pages189.

Dick J. T. A., Platvoet D., Kelly D. W., 2002. Predatory impactha freshwater invader
Dikerogammarus villosugCrustacea: Amphipodafan. J. Fish. Aquat. S&9: 10784084.

Dillon R. T., 2007. Bithynia tentaculata(Linnaeus 1758) mudBithynia. Freshwater
Gastropods of Virginia (Atlantic Slope Drainage)

Douda K., Vrtilek M., Slavik O., Reichard M., 2011. Théerof host specificity in explaining
the invasion success of the freshwater muaseldonta woodiana Europe Biol. Invasions
DOI 10.1007/s1053@011 +9989 +7.

65



Droscher 1., Waringer J., 2007. Abundance and distribution of freshwater sponges
(Spongillidae) in Danube floodplain waters near Vienna, Austria. Department of Freshwater
Ecology, Vienna University.

Dumont H. J., 1998. The Caspian Lake: History, biota, structure, and funttranol.
Oceanogr, 43(1), 44152.

Fauchald K., Jumars P. A., 197Bhe diet of worms: a study of Polychaeta feeding guilds
Oceanogr. Mar. Biol. Ann. Rey1979, 17, 19284

Feher Z., Zettler M. L., Bozso M., Szabo K., 2009. An attempt to reveal the systematic
relationship betweefheodoxus prevostian{€. Pfeiffer, 18) andTheodoxus danubialis

(C. Pfeiffer, 1828) (Mollusca, Gastropoda, Neritida@)X VHXP le«U 7LHUNXSQNEH "UHV(
18645127, 25.11.2009

Gaino E., Rebora M., Corallini C., Lanciofi.,, 2003. The life £ cycle of the sponge
Euphydatia fluviatilis(L.) living on the reedPhragmites australign an artificially regulated
lake Hydrobiologia495: 127 £142.

Geraci C. J., Zhou X., Morse J. C., Kjer K. M., 2010. Defining the genus Hydropsyche
(Trichoptera:Hydropsychidae) based on DNA and morphological eviddocenal of the
North American Benthological SocieB9(3):918933.

Giller P. S., Malmqvist B., 1998. The Biology of Streams and Rivers. Oxford University
Press. 1998.

Gillett D. J., Schaffner L. C.2009.Benthos of the York RiveVirginia Institute ¢ Marine
Science.

Glysson G. D., Gray J. R., Conge L. M., 2002. Adjustnoéfitotal Suspended Solids @aof
the Use in Sediment Studi¢smerican Public Health AssociatipMethod 2540D, p.-B6.

Gobeyn S., 2012ntegrated Modelling of the Multifunctioh&cosystem of the Drava river.

Faculty of bioscience engeering.

*ROHU 3 3 H a [lie Peshwater snails (Gastropoda) of Iran, with descriptions of two
new genera and eight new speci&soKeys 219: 1161.

66



Gorny M., Grum L., 1981. Metody stosowaw zoologii gleby. PWN Warszawa.

Gorni G. R., Alves R. G., 2008aididae species (Annelida: Oligochaeta) associated with
spongeMetania spinata(Carter, 1881) (Porifera: Metanidae) from a southeastern Brazilian

reservoirActa. Limnol. Bras vol. 20, No 3., p. 261+263.

Gray J. R., Glysson G. D., Turicos L. M., Schwarz G. E., 2000. Comparability of suspgnded
sediment concentration and total suspended solids d&aterResources Investigations
Report00-4191

Green P. T., ODowd D. J., Abbot K. L., gffery M., Retallick K., Mac Nally R., 2011.
Invasional meltdown: invadenvader mutualism facilitates a secondary invagieéoology
92(9):175868.

Gugel J., 2001. Life cycles aneécological interactions of freshwater sponges (Porifera,
Spongillidae) int he river Rhine in Germanystitut fur Zoologie der Technischen Universitat

Darmstadtm darmstagdGermany.

*YR]GLU 9 %UDQD - 3XQWDULU ' 9LGRWDeY OtMeéllwves © 5RC
Drava river water quality parameters over 24 years Hig Rada Toksikd?011;62:325333.

+DEGLMD , 3ULPF +DEGLMD % 5DGDQRYLU, 9LGDNRYLO -
5 oLoLabD o +PdtoRaVviLNeeZoat Invertebrataz IXQNFLRQDOQD JUD
praktikum

Hiltunen J. K., 1964. Distribution and adundance of the polychad@ayunkia speciosa
Leidy, in western lake Eri@he Ohio Journal of Sciené&®(4): 183.

HpuD = awDPRO 9 SURVEPMRX IDFHU DRID@OWED XQD UL
SRSXODFLMD GX& ULMHNH 'UDYH 6YHXpPpLOL&WH X 3HpXKX &

+pUD = B8KHUNRYLFK $ ODOFRORJLFDO GDQD OROOXYV
(N Croatia) University of PecsHungary. 328 pp.

Herkul K., Kotta J.,2007. New records of amphipodShelicorophium curvispinum
Gammarus tigrinusG. duebeniandG. lacustrisin the Estonian coastal sé&.oc. Estonian
Acad. Sci. Biol. Ecob6, 4, 290+296.

67



Hochwald S., 2001Plasticity of Life- History Traits inUnio aassus Volume145,2001,pp
127-141

Holsinger J. R., 1972. The freshwater amphipod crustaceans (Gammaridae) of North

America |Oceanography and Limnology Program (Smithsonian Institl"ldxm)ed States,

Environmental Protection Agency

HudiQD 6 )DOOHU O /XFLUO $ .OREXpDU * ODJIXLUH ,
two invasive crayfish speci@s the Drava River basin, Croati@ciences394 +395, 09.

+XGLQD 6 )DOOHU 0 [/XFLU $ .OREXpDU Hhddisde3ddblUH ,
two invasive peciesin the Drava River basin, Croati&nowledge and Management of
Aquatic Ecosysteng94-395, 09.

Humpesch U., Fesl C., 2005. Biodiversity of macrozoobenthos in a large river, the Austrian
Danube,including quantitative sidies in a free+flowing stretch below Vienna: a short

review. Freshwater Forun24, 3 +23.

Jordan M. S., 2012. Hydraulic predictors and seasonal distributidandyunkia speciosa
density in the Klamath River, CA, with implications for ceratomyxosidisaase of salmon
and troutOregon State University

Khan A. N., Kamal D., Mahmud M. M., Rahman M. A., Hossain M. A., 2@Diversity,
distribution and abundance of benthos in Mouri River, Bangladietsid. Sustain. Crop Prod.
2(5):1923.

Kirkegaard J. 2006. Life history, growth and production dheodoxusfluviatilis in Lake

Esrom, Denmark.imnologicalVolume 36, Issuel| Pags 2641

.RPIiUNRYI BULPIiUQL SURGXNFH DV YH VAGeWiARMWR GQtFK |
Praha: 330+347.

Kraszewski A., Zdanowski B., 2008inanodonta woodian@.ea, 1834) (Molluscaja new
mussel species in Poland: occurence and habitat preéeyeén a heated lake systefolish
Journal of Ecologyb, 2: 337+356.

68



IDMWQHU - obuXaLu = .OREXpDU * |, QomparBtiye shdlH (U
morphology of the zebra mussdbreissena polymorphan the Drava river (Croatia)
Biologia, Bratislava, 59/5: 59% 600, 2004.

IDMWQHU - &UQpPDQ 3 the invasive BivdNSEahddbrRaQvdediané_ea,
1834) in CroatiaAquatic InvasionsVol. 6, Supplement 1: S1185124.

Lee T., Siripattrawan S., ltuarte C. F., Foighil O. 2003 Invasion ofthe clonal clams:
Corbiculalineages int he New Worldmer. Malc. Bull 20: 113+122.

Lucey J.,1995. The distribution of Anodonta cygneglL.) and Anodonta anatina(L.)
(Mollusca: Bivalvia) in southern Irish rivers and streams with rectraia other areasThe

Irish Naturalists' JournalVol. 25, No. 1.

Lucy, F., Minchin, D., Holmes, J. M. C. & Sullivan, M. 2004. First records of the Ponto
Caspian amphipo@helicorophium curispinuniSars, 1895)n Ireland.Ir. Nat. J, 27, 461-
464.

Mackie G. L., 1991. Biology othe exotic zebra musséyeissena polymorphan relation to
native bivalves and its potential impact in Lake St. Cldydrobiologia219: 251 +268.

MacNeil D. B., 1992. Identification of juvenil®reissena polymorphand Mytilopsis

leucophaetaZebra Mussel Information Clearinghouse (716) 32516.

MacNeil C., Dick J. T. A., Elwood R. W., 1997. The trophic ecology of freshwater
Gammarus spp. (Crustacea: Amphipoda): problems and perspectives concerning the
functional feeding gup conceptBiol. Rev, 72, pp. 349+364.

MacNeil C., Platvoet D., Dick J. T. A., Fielding N., Constable A., Hall N., Aldridge D.,
Renals T., Diamond M., 2010. The Pot& DV SLD Q Y N L DikerddamvhisrusLvitl &ivs
(Sowinsky, 1894), invades theitish Isles Aquatic Invasionsyol. 5., Issue 4: 441445,

Maiolini B., Bruno M. C., Carolli M., Dori M1998, Bentic Macroinvertebrates community
as ecological indicator of lake statusvertebrate Zoology and Hydrobiologyatural

History Museum of fénto.

69



Mastinsky S.E., Makarevich O., A., 2007. Distribution and abundance of Parfaspian
amphipods int he Belarusian sectiortloé Dnieper RiverAquatic InvasionsVol. 2, Issue 1:
39 +44.

ODWRQLPNLQ , (UEHQ 5 2 SgeDZagrebORILMD &NROVND N

Matteson J. D., Jacobi G. Z., 1980. Benthic macroinvertebrates found on the freshwater
spongeSpongilla lacustrisLaboratory of Aquatic Entomology.

Messiaen M., Lock K., Gabriels W., Vercauteren T., Wouters K., Boets P., Goethals L. M.,
2010. Alien macrocrustaceans in freshwater ecosystemghéneastern part of Flanders
(Belgium). Belg. J. Zool., 140 (1): 3€89.

Moore J. C., Berlow E. L.Coleman D. Cde Ruiter P. C., Dong Q., Hagg® A., Collins
Johnson N., McCann K. S., Melville K., Morf. J., Nadelhoffer K., Rosemond A. D., Post
D M., Sabo J. L., Scow K. M., Vanni M. J., Wall D. F2004. Ecology letter$volume

7, Issue’, pageH84600.

Neissimian J L., Dumas L. L., 2010Description of the immature stages L&ptonema
tridens(Insecta: Trichoptera: Hydropsychidae) from southeastern Brazil with notes on its
biology. Zoologia (Curitiba) Vol. 27, No. 3.

IRYRVHOLO ' (NRORJLMBoRIXDVGAW,LWDRYRGBOILBU ' 3D
Biologija riba. Poljoprivredni fakultet u Osijeku, 40687 .

2EDGLUO , OHYyXRGQRV OMXGL L ULMHNH 'UDYH QD SRGI

vijeku. =DYRG ]D ]QDQWVYHQL UDK®08$98 9DUDAGLQ Y Y

Ojaveer H., Simm M., Lankov A., Lumberg A., 200Consequences of invasion of a

predatory cladocerainternational Council for the Exploration of the Séavi. 2000/U:16.

SDXQRYLUO O &ViQ\L % 6LPLF 9 2006.ROWImptRIY ofkncddonta& DNLF ¢
(Sinanodonta) woodianféL_ea, 1834) in inland waters of Serbisquatic InvasionsVol. 1.,
Issue 3: 154+160.

SDXQRYLUO O &ViQ\L % .QHAaHYLU 6 6LPETRGRURYQYDGLO
6WRMDQRYLU % Dsshilbutiain & Asian clam€orbicula fluminea 0O OHU
andC. fluminalis 0cOOHU . AqQualdyasiobyol. 2, Issue 2: 99+106.

70



Pevalek+Kozlina B. 2002. Fiziologija bilja. Profil International, Zagreb. 566 pp

Pigneur L. M., Maresaux J., Roland K., Etoundi E., Descy J. P., van Doninck K., 2011.
Phylogeny and androgenesis in the invast@bicula clams Bivalvia, Corbiculidag in

Western EuropeEvolutionary Biology11: 147.

Platvoet D., van der Velde G., Dick J. T. A., Li S.,090a. Flexible omnivory in
Dikerogammarus villosugSowinsky, 1894) (Amphipoda}Amphipod pilot species project
(AMPIS). Crustaceana2 (6): 703+720.

Platvoet D., Dick J. T. A., MacNeil C., van Reil M. C., van der Velde G., 2008vader +
invader ineractions in relation to environmental heterogenity leads to zonation of two
invasive amphipodsDikerogammarus villosugSowinsky) andGammarus tigrinusSexton:
amphipod pilospecies project (AMPISBiol. Invasionsl1: 2085 +2093.

Poff L. N., Ward J.V., 1990. Physical Habitat Template of Lotic Systems: Recovetlyen
Context of Historical Pattern of Spatotemporal Heterogekityironmental Managmeol.
14, No. 5, pp, 629+645.

Popa O. P., 2005. Contributions to the knowledgthefMollusk from he Romanian sector
of the Danube between Calafat and Olteni@UD YD X[ GX OXVHXP 1DWLRQDC
IDWXUHOOH Y MoLIRWIHPSD WA SDY

Popa O. P., Popa L. O., 20@&nanodonta woodian@_ea, 1834)Corbicula fluminegO. F.

0+« OOHU Dreissena bugensi§Andrusov, 1897) (Mollusca: Bivalvia): alien invasive

species in Romanian faun&« UDYD X[ GX OXVHXP 1DWLRQDO Ge+LVWRU
Antipa, Vol. XLIX, pp. 7 £12.

Popa O. P., Keleman B. S., Murariu D., Popa L. O., 2007. New readr8inanodonta
woodinana(Lea, 1834) (Mollusca: Bivalvia: Unionidae) from Eastern RomaAiguatic

InvasionsvVolume 2, Issue 3: 26367.

3\@HN 3 5L FHKDUE@WV R@sive species, environmental change and management,

and ecosystem healtAnnualReview of Environment and Resourcesl. 35: 2555

5DyD % 3XOMDV 6 0 D F U Rthe&Qkéndt Jatirel BVari@voldtiarehy HU V L W\
Biol. Sci, Belgrade, 60 (3), 43%#448.

71



Rainbolt M. L., 1964. Some Fresh Water Sponges of OklahBroaeeings of Oklahoma.

Ratia H., Vuori K. M., Oikari A., 2012Caddis larvae (Trichoptera, Hydropsychidae) indicate
delaying recovery of a watercourse polluted by pulp and paper industglogical
Indicators Volume 15, issue 1 (April, 2012), p. 2226.

Rawer *JostC., Bohmer J., Blank J., Ragmann H., 2000. Macroinvertebrate functional

feeding group methods in ecological assesniéydrobiologia 422/423: 225+232.

Richter T., 2001 Reproductive Biology and Life History Strategy Bithynia tentaculata
(Linnaeus, 1758) an@ithynia leachii (Sheppard, 1823)Vom Fachbereich Biologie der
8QLYHUVLW AW Briar@Qupddési@radesDoktor der Naturwissenschaften

SLYDQRYLU - +LGURJHR X2dgidbMD &aNROVND NQMLJD

5RVL VND % & K R Mwebdewska A., &latwiejczuk A., Samiczak A., 2008.

Biometrics of swan musséhnodonta cygneafrom chosen lake sin the Pomeranian Region

Volume15, Issuel| Pages 21226

Sauer J. S., Cole R. A., Nissen J. M., 20Binding the Exotic Faucet Snail8ithynia
tentaculatd: Investigation on Waterbird DieeOffs on the Upper Mississippi River National
Wildlife and Fish RefugeOpenFile Report 20071065

Schneider + Jacoby, 2012. Overview dfhe Drava River BasinEuroNatur, radolfzell,

Germany.

Simberloff D., von Holle B., 1999. Positive interactions of nonindigerspecies: invasional

meltdown?Biological Invasiondl: 21 82.

6NX]D /DE&ND $ 0 'RPDJDOD - &E\WRJIJHQHWLF
Characterization ofCorbicula fluminea 2 ) 0<OOHU %LYDOYLD ¢
Corbiculidae): Taxonomic Status Assessment of a Freshwater. Gfalia biologica

(Krakow), vol. 57, No 3+4.

Soroka M., Zdanowski B., 2001. Morphological and genetic variability of the population of
Anodonta woodianélLea, 1834) occuring in the heated Konin lakes systech. Pol. Fish,
Vol. 9, Fasc. 2, 23%252.

72



Sousa R., Antunes C., Guilhermino L., 2008. gyl of the invasive Asian clarCorbicula
fluminea 0+ OOHU LQ DTXDWLF HFRN\IWdH Pivt. JDLGn BAYHU YL H Z
85 £94.

Sirensen S.1948. Die statich floristiche Methode als Grundlage der Pflanzensoziologische.
In Abderhaldenhand. biol. Arbeitsmenth, 11: 16202.

Spyra A., Strzelec M., Lewin I., Krodkiewska M., MichalkKucharz A., Gara M., 2012.
Charasteristics ofSinanodonta woodiandélLea. 1834) Populations in Fish Ponds (Upper
Silesia, Southern Poland) in Relation to Enmireental Factordnternat. Rev. Hydrobiol97,
1:12-25.

6WDW]QHU % %WRQDGD 1 'ROpGHF 6 %LRORJLFDO DV
native European stream macroinvertebraBed. InvasionslO: 517 £530.

6WUDND O a S DipndtNecord of alien crustaceaAsyaephyra desmares(Millet,
1831) andlaera istriVeuille, 1979 from the Czech Republquatic InvasionsVol 4., Issue
2: 397 +399.

Strayer D. L., Caraco N. F., Cole J. J., Findlay S., Pace M. L., 1999. Transforragtion
Freshwater Ecosystems by BivalvBgScienceVol. 49, No. pp. 1927.

Taeubert J £E., Martinez A M. P., Gum B, Geist J. 2012. The relationship between
endangered thick shelled river musselUnio crassuy and its host fishe®iological
Consenration 155: 94 £103.

Tagliapietra D., Sigovini M., 2010Benthic fauna: collection and identification of

macrobenthic invertebrateBerre et EnvironnemenVol. 88, 253261.

Tashiro J. S., Colman S. D., 198Riter - feeding in the Freshwater Prosobrartghail
Bithynia tentaculataBioenergetic Partitioning of Ingested Carbon and Nitroganerican
Midland NaturalistVol. 107, No. 1, pp. 11432.

Thorp J. H., Covich A. P., 2010. Ecology and Classification of North American Freshwater

Invertebrates.

73



Vainda R., Witt J. D. S., Grabowski M., Bradbury J. H., Jazdzewski K., Sket B., 2007.
Global diversity of amphipods (Amphipoda; Crustacea) in freshwhlgirobiologia 595:
241 +255.

Van Damme, D., 201[lUCN Red List of Threatened Speci®®ersion 2012.2International

Union for Conservatioof Nature Retrieved.

9DQGHQ %RVVFKH - 3 &KpURW ) '"HORR] ( *ULVH] ) -R
Pontocaspian invadddypania invalida(Grube, 1860) (Polychaeta: Ampharetidae) in the
River Meuse (Belgium)Belg. J. Zoal 131 (2): 183185

Vannote R. L., Minshall G. W., Cummins K. W., Sedell J. R., Cushing C. E., 1980. The River
Continuum ConceptCan. J. Fish. Aquat. Sc87: 130+137.9

Van der Velde G., Rajagopal S., Kelleher B., Musko I. B., de Vaate B. 2000. Ecological
impact of crusdcean invaders: General considerations and examples from the Rhine river.

Crustaceanssues 3. Brookfield. Balkema. Rotterdam, pp33

Van der Velde G., Platvoet D., 2007. Quagga musBelEssena rostiformis bugensis
(Andrusov, 1897) int he Main River (@eany) Aquatic InvasionsVol. 2, Issue 3: 261+
264.

Veuille M., 2008.Sexual behaviour and evolution of sexual dimorphism in body size in

Jaera(lsopoda Asellota)Biological Journal of the Linnean Sociefyol. 13, Issuel, pag
89400

Weltje L., Bruns E., 2009. The chironomid full Ifeycle testValidation report, First draft.

Werner S., 2009. Effects dhe invasive Asian clanCorbicula flumineaon the littord

communities of Lake Constand®gisertation. KOPS.

Wilzbach M. A., Cummins K.W., 2009. Recommendations for studghefdistribution and
population dynamics othe freshwater PolychaetdManayunkia speciosan the lower
Klamath river. USGS Research wastder 77. Final report.

R (QLFAN Bromisz S., Wolnomiejski N., 2011. Hypania invalida(Grube, 1960), a
polychaete species new for the southern Baltic estuarine area: the Szczecin Lagoon and the

River Odra mouthAquatic Invasion¥olume 6, Issue 1: 396.

74



Zettler M. L., Frankowski J., Bochert R.,oRher, 2004. Morphological and ecological
features ofTheodoxus fluviatiligLinnaeus, 1758) from Baltic brackish water and German

freshwater populationdournal of conchologyvol. 38., No. 3.

Zieritz A., Hoffman J. I., Amos W., Aldridge D. C., 2010. Phenotypic plasticity and genetic
isolation * by - distance in the freshwater mussdlnio pictorum(Mollusca:
Unionoida).Evolutionary Ecology4:923938. doi: 10.1007/s1068209-9350-0.

=RULU . -DFOROURMLG ' LNDQRYLUG 9 O9DVLOMHYLU % 7RP]
6LPLU 9 3DXQRYLU O the' Potd 1 Caspial LpBlyghaRtiiypania

invalida (Grube, 1860) in inland waters of Serbfauatic Invasiond/olume 6, Issue 1: 38
38.

aJD Q H Fsottstein S., Hudina S., 2009. PontoCaspian amphipods in Croatian large
rivers Aquatic Invasion®/ol. 4, Issue 2: 32°A4335.

aJDQHF . *RWWVWHLQ 6 XULu 3 'LVWULEXWLRQ
(Crustacea: Aphipoda) along the coursetbie Una riverNat. Croat Vol. 19. 1: 1414150

Yakovlev V. A., Yakovleva A.V. 201Q Polychaete Hypania invalida (Polychaeta:
Ampharetidae) in the Kuybyshev Reservoir: Distributionl &ize and Weight Parameters.
Russian Journal of Biological Invasiangol. 1, No. 2. P. 15359.

75



WEB STRANICE:

1. $QGUHV ' aLyL VYLMHW ULMHND L MHJHUD 6ODWN

http://daliborandres.from.hr/uw/slo_001.hjr(b. 06. 2013.)

2. Crosier D., 2006. KilleShrim +Dikerogammarus villosus

3. Hammond G., 2009. Chironomidae. Animal Diversity web.

4. King R. D., 2004. Isopods.

http://el.erdc.usace.army.mil/ansrp/dikerogammarus_villosus.pgfigl2011)

http://animaldiversity.ummz.umich.edu/accounts/Chironom|&ed6. 2013.)

http://www.dnr.sc.gov/marine/sertc/Isopod%20Crustaceangptif03. 2013.)

5. Schultes W., 2011. Species summary (Unionidgajp://www.animalbase.uf

goettingen.de/zooweb/servlet/AnimalBase/home/species?id{Z108. 2013.

6. Web1: http://ecoloinfo.com/wgontent/uploads/2009/01/danube_big.gif

(14. 06. 2013.)

7. Web2:|http://www.microscopyuk.org.uk/mag/imgnov02/needles5002

ipg

(5. 05. 2013.

76



7.PRILOZI

Prilog 1. (Tablica 1.) Kvalitativni i kvantitativni sastav zajednice uginulih vodenih
EHVNUDOMHAQMDND X]RUNRY FQujiKova pripsiRo¥ta fuigktionRIi®] P
hraridbenoj skupini (FFG) (SHRXV LW Q ML Y D\b\W U &FRpHaktivni filtratori; PRE
tpredatori).

6YRMWH YRGHQLK EHY FFG Strelana Kompa Most Zeleno polje

Mollusca

Gastropoda

Theodoxus sp. SCRA 11 - 9 1
Theodoxus daubialis SCRA - 10 8 2
Theodoxus fluviatilis SCRA - 3 - 1
Gastropoda | SCRA 1 - 43 5
Gastropoda SCRA 1 - 11 7
Gastropoda I SCRA 1 - - -
Gastropoda IV SCRA - 55 9 133
Gastropoda V SCRA - 1 4 7
Gastropoda VI SCRA - 2 -
Bivalvia

Unio pictorum AFIL - 1 - 5
Unio tumidus AFIL 1 - 3 3
Anodonta anatina AFIL - - - 5
Sinanodonta woodiana AFIL - - - 1
Dreissena polymorpha AFIL - 42 5 5
Corbicula fluminea AFIL 23 265 37 57
Annelida

Hypania invalida AFIL - 3 - -
Manayunkia spaosa AFIL - - 1 -
Arthropoda

Crustacea

Dikerogammarus villosus PRE - 1 - -
Jaera istri DET - 1 - -
Insecta

Diptera- Euphydridae AFIL - 1 - -
Anisoptera PRE 1 - - -
8NXSDQ EURM EHVNUL 39 383 132 232
UkuSDQ EURM VYRMWL 7 11 11 13
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Prilog 2 (Tablica 2.) Kvalitativni i kvantitativni sastav zajednice uginulimvazivnih

EHVNUDOMHAQMDND X]JRUNRYDQLK QD SRY&ALQL RG P
6YRMWH YRGHQLK  Streljana Kompa Most Zeleno polje
Bivalvia
Sinanodonta woodiana - - - 1
Dreissena polymorpha - 42 5 5
Corbicula fluminea 23 265 37 57
Annelida
Hypania invalida - 3 - -
Manayunkia speciosa - - 1 -
Arthropoda
Crustacea
Dikerogammarus villosus - 1 - -
Jaera istri - 1 - -
Ukupan broj uginulih jedinki: 23 312 43 63

(@) (b) (©)

Prilog 3. (Slika 1.)(a) uginule jedinke vrstBpongilla lacustrigfotografirala Maja Pekez); (b)
XJLQXOL a&NROMNDA&AL IRWRJUQKQID®YABNMDIBWNRHUDIEUROD
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Prilog4. (Slika2.)3UD]QH OMX&WXUH XJLQXOLK a&NROMNDA&D 6WUH

Pekez).

Prilog 5. (Slika 3.)Zeleno polje, ispust otpadnih voda (fotografirala Maja Pekez).

Prilog6. (Slika4)2EUD&aWDM QD NDPHQRM SRGOR]JL IRWRJUDI

79



	Naslovnica
	zahvala
	SADRŽAJ
	Maja_word 2003_diplomski_rad-1

