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3axeannuua

Ilpowno je mnoco 6épemena 00 camoe NOYemKd, Mj. OCMUULBABAFA MeMe 08e
doxmopcke oucepmayuje na 00 reHe uzpaoe, me je caceum N02U4HO 0a ocehiam OYIHCHY
3AXBANHOCH NpeMa 8eIUKOM OPOJy bYOU Koju cy Ounu y3 meHe.

Benuxy 3axeanmocm Oyeyjem mom mewmopy Op Baaduyu Cumuhy, eanpeoHom
npogpecopy [lpupoono-wamemamuuxoe gpaxyimema Yuueepsumema y Kpaeyjesyy 3a nomoh
npuUIUKoM u30opa meme u 3a NOOPWIKY U HENPeKUOH) CApaor)y MOKOM UCMPANCUBAA U
uspade 0okmopcke oucepmaytuje.

Hp Anexcanopy Ocmojuhy, eampeonom npogpecopy Ilpupoono-mamemamuuroe
gaxyimema Ynusepzumema y Kpaeyjesyy, 3axeamyjem ce Ha homohu u KopucHum casemuma
MOKOM RUCARA OOKMOPCKe oucepmayuje.

Ilp Momupy Ilaynosuhy, euwem nayynom capaouwuxy Hucmumyma 3a Ouonowka
ucmpaxcusaroa ,, Cunuwa Cmanxoeuh* y beoepady, Oyeyjem 3axeanHocm 3d KOPUCHE
cyeecmuje u nomoh moxkom uzpaoe oucemayuje

Hp Cueorcanu Cumuh, éanpeonom npogecopy Ilpupoono-mamemamuukoe ¢axyimema
Vuusepzumema y Kpaeyjesyy, 3axeamyjem na nomohu, pazymesarsy u unmepecosary 3a Moj
pao.

3axeannocm Oyeyjem koneeu Op Bypahy Munowesuhy, acucmenmy Ilpupoono-
mamemamuukoe ¢hakyimema Ynusepsumema y Huwy, na noopwyu, kao u nenocpeouoj u
CPOAauHOj capaoru MOKOM peanuzayuje 08e OOKMopcke oucepmayuje.

Jlpace moje koneee Anexcanopa, Cumona, Hamawa, Munena, Mapxo u Bnaoo, xeana
8am.

Ilocebny 3axeannocm oyzyjem npujamenmuyu Hesenu Bophesuh, 3a necebuuny nomoh,
NOOPUIKY MOKOM C8UX 200UHA 3AjeOHUYK02 paodd, KAo U MOKOM uspale oucepmayuje, des
Koje Ou pao Ha 060M OOKMoOpamy O6Uo cacsum CUypHO OPYeaduju u medicu.

Ha xpajy, 3axeannocm oyeyjem mojoj nopoouyu Ha cmpnwery, noopuiyu u npe ceead

8eIUKO] /bYOABU KOJY CY MU YBeK HeceOUUHO 0asau.

Ana Ilemposuh
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MoryhHocTn kopumhema 0a3e nmogaraka y crpareruju KoH3epBaluje OuoauBep3uTeTa
MaKpo0ecKHYMeHaKa KOMTHEHNX BOA HA HAIIMOHAJTHOM HHBOY

Pesnwme:

3a edukacHO ympaBibamke Pa3IMYUTAM 00JIacTUMA, Ma U aKTUBHOCTUMA BE3aHHUM 3a
3alITUTY OMOJIOIIKE pa3HOBPCHOCTH, BEOMa j€ BaKaH KBAJIUTET, KBAHTUTET U OpraHU3aIyja
nogaraka. M3 Ttor pasmora cy ¢dopmupane OpojHe Oa3e mopaTaka Koje omoryhamajy
CKJIaUILTEH-E, IPOBEPY U aHANU3Y MojaTaka. Jlocagamma HCTpakuBamka yKa3yjy a cy 0aze
rmojiaTaKa BayKHE 32 KOH3EpBaIli]y OMOIUBEP3UTETA.

[{nspeBu OBOT MCTpakuBama Ouiu Ccy: hopMHupame 0a3e 1mojlaTaka Ha OCHOBY Koje ce
CTHYE YBUJ O OMOAMBEP3UTETY aKBaTHUYHHX exocuctema Cpouje, ca moceOHUM OCBPTOM Ha
aKBaTHMYHE MAaKpOOCCKMUMEHaKe, u3paja CIHCKa CBHX BpPCTa MaKpOOECKHMYMEHaKa
KOHCTaTOBaHMX y KomHeHMM Bojxama CpbOuje; oxapehuBame I1eHTapa IUBep3UTETa
MaKpoOeCKMUMEehaKa M0 peYHUM CIMBOBHMMA M, KOHAYHO, J1aTa j€ KOHIICMIINja CTpaTeruje u
MIPUOPUTET KOH3EPBALIMje aKBATUYHUX MaKpOOECKHUMEaKa Ha HAIIHOHAIHOM HUBOY.

Kako ©Om ce mnpumenmna paspaljeHa cTparervja KOH3EpBalMje aKBAaTUYHHUX
MakpoOeCKHMUMEehaKa Ha HAI[MOHAIIHOM HHBOY, (opMupaHa je 6a3a mojaraka I1moj; Ha3UBOM
Buonusep3urer AkBatuunnx Exocucrema Cpouje, ex situ 3amrurta, BAES ex situ. baza
nmogatraka BAES campxu momatke o HamazuMa MakKpoOECKHUUMEHaka Yy BOACHUM
exocrucTeMuMa Ha nojapyyjy CpOuje, modeBmu oJ npBor oubiuorpadcekor Hamaza u3 1873.
ronuHe 10 aaHac. Ha ocHoBy monaraka u3 6aze gopMupaH je ¥ KOHIMITUPAH CIIMCAK BPCTa
MakpoOecKMuMemaka 3a0eNeXeHnX Yy BOJACHHM ekocucreMuMa CpOuje y mnepuopy
obyxBaheHom ucTtpaxkuBameM (10 2012. rogune). Crincak TpeHyTHO ynHE 995 BpcTa, Koje cy
cBpcrane y 23 xuBoTuibcke rpymne. Hajehu nusepsurer je 3abenexen y rpynama Diptera u
Trichoptera, 3atum ciene Plecoptera, Ephemeroptera Oligochacta u Odonata.

Annmu3oMm 0Oa3e monaraka oapeheHW Cy MEHTpH AUBEP3UTETa 3a TOjeAMHE TpyIe
MakpobecknuMemaka. bpacko-mnannncka noapydja CpOuje, Ha Kojuma ce HajehuM Jenom
Hajlaze cnuBoBU JyxkHe W 3amagHe MopaBe cy LEeHTpU AuBep3uTeTa 3a rpyne Insecta, u To
npe csera 3a rpyne Diptera, Trichoptera, Plecoptera u Ephemeroptera, 1ok cy paBHHYapcke
peke JlynaB m CaBa nentpu auBepsutera: Gastropoda, Bivalvia, Oligochaeta, Hirudinea,
Amphipoda u Odonata.

[Ipemior crpareruje ce ornena y HagoBesuBaky Ha |UCN kareropuje, amum
dbunTpupameM nojaaraka u3 0a3e BPIIU ce CEJICKIMja U U3/IBajajy ce BPCTE KOje Cy O3HAUYCHE
Kao JoKaniHo 3HauajHe jeounuye rouzepsayuje (JI3JK). Ha ocHoBy riobamHux u
perunonanmaux IUCN kputepujyma u3BpIIieHa j€ MPOoIeHa CTENeHa YTPOKEHOCTH 3a TaKCOHE
ca crarycom JI3JK. Kao pesynrar nobuja ce nmokanmHa LlpBeHa mmcra yrpoKeHHX BpCTa
aKBaTUYHUX MakpoOeckuuMemaka. Kako Ou ce oapeano pu3MK o1 U3yMUPamba U IPUOPUTET
KOH3€pBallMje Ha JIOKAJHOM HHBOY H3BPILICHO j€ TECTHpame MOIHU(PHKOBAHOT MoOjea
ESHIPPO. Moxen ESHIPPO je mpumemen Ha cienehum rpymama opranuszama: Plecoptera,
Ephemeroptera u nexanoaau pakosu u3 dam. Astacidae.

[TpumenoMm ctpateruje nokasano ce na 14 Bpcra u3 rpymne Plecoptera u 10 Bpcra u3
rpyne Ephemeroptera nmajy ymepeHn HUBO pu3nka oA u3ymupama u |l crenen nmpuopurera
KOH3€epBallije Ha HAlMOHATHOM HHUBOY. [Iproputer y KoH3epBauju u | cTemneH 3amTure uma
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BpCTa IUIEMEHHTOT pedyHor paka Astacus astacus y omxocy Ha Bpcry Austropotamobius
torrentium. Crpareruja je mokasaia J1a BpCTE Ca HCTUM CTEIIEHOM YTPOKCHOCTH MOTY UMaTH
pa3MUUT HUBO PH3MKA OJf W3yMHpara, a CaMHM THM M TPHOPHUTET KOH3EpBalldje Ha
JIOKAJTHOM HHBOY.

Kpajsu pe3yaTaT Haller WCTpakuBama Cy (UHATHU W3BEIITaju 0a3e 3a yrpoKeHe
BpPCTE aKBaTMYHUX MaKpoOeCKHMUMemaKa y KOjuMa ce MpeUIaky Mepe KOH3epllaBuje Koje ce
nponucyjy Ha ocHoBy |IUCN kpurtepujyma, ka0 U Ha OCHOBY MpPOIICHE CTENEHA JOKATHOT
pU3HKA O U3yMHUPamha.

Crpareruja He camMo Ja MMa Hay4yHH, Beh M €KOHOMCKH 3Hauaj, jep ce MoceOHOM
aHanu3oM eneMmenara mozena ,,ES” u ,,HIPPO" wu3aBajajy gakropu koju HajBUIIE YyTUUY Ha
YIpOKEHOCT JaTe BpCTe M Ha Taj HAYMH Cce TpeAy3uMajy HajpallMOHaJHHje Mepe
KOH3epBallje Ha HAIHOHAJTHOM HUBOY.
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Possibilities of using a database in the strategy of conserving the biodiversity of inland
water macroinvertebrates at a national level

Summary:

For effective management of diverse areas and activities related to biodiversity
conservation, the quality as well as quantity and organization of data are very important. For
this reason a number of databases that allow storing, testing and analysis were formed.
Previous researches suggest that databases are important for biodiversity conservation.

The objectives of this study were: the establishment of a database based on which an
insight into the biodiversity of aquatic ecosystems of Serbia is acquired, with special
emphasis on aquatic macroinvertebrates; the creation of a list of all identified species of
macroinvertebrates in the inland waters of Serbia; the determination of the centers of
diversity of macroinvertebrates on river basins, and finally, presenting a strategy concept and
a conservation priority in regard to aquatic macroinvertebrates at the national level.

In order to implement the developed conservation strategy for aquatic
macroinvertebrates at the national level, a database was created under the title Biodiversity
of Aquatic Ecosystems of Serbia, ex situ conservation, BAES ex situ. The BAES database
contains information on the findings of macroinvertebrates in aquatic ecosystems in Serbia,
starting from the first bibliographic findings in 1873 until today. Based on the data from the
database a list of macroinvertebrates was designed and constructed, with all the species
recorded in the aquatic ecosystems of Serbia during the survey period (up to 2012). The list
currently consists of 995 species, which are divided into 23 groups of animals. The highest
diversity was recorded in groups of Diptera and Trichoptera, followed by Plecoptera,
Ephemeroptera, Oligochaeta and Odonata.

By analysing the database specific centers of diversity for each group of
macroinvertebrates were determined. The mountainous areas of Serbia, where the basins of
South and West Morava are mostly situated, are centers of diversity for the group of Insects,
primarily for groups of Diptera, Trichoptera, Plecoptera and Ephemeroptera, whereas the
plains of the Danube and Sava are centers of diversity: Gastropoda, Bivalvia, Oligochaeta,
Hirudinea, Amphipoda and Odonata.

The proposed strategy can be seen in reference to the IUCN categories, but by
filtering the data from the database, the selection is made and the species, which are
designated as significant to local units of conservation (lokalno znacajne jedinice
konzervacije - LZJK), are allocated. Based on the global and regional IUCN criteria levels of
threat to the taxa with LZJK status were assessed. The result is a local Red List of endangered
species of aquatic macroinvertebrates. In order to determine the risk of extinction and the
priority of conservation on a local level the testing of a modified ESHIPPO model was
carried out. The ESHIPPO model was applied to the following groups of organisms:
Plecoptera, Ephemeroptera, and decapod crustaceans from the family of Astacidae.

By applying the strategy it became clear that 14 species of the Plecoptera group and
10 species of the Ephemeroptera group have a moderate level of extinction risk and a degree
I conservation priority at the national level. A species of the noble crayfish Astacus astacus
has the conservation priority and protection level I in regard to the type Austropotamobius
torrentium. The strategy has shown that species with the same degree of vulnerability may
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have a different level of extinction risk, and therefore a conservation priority at the local
level.

The end result of our research are the final reports of the base for endangered species
of aquatic macroinvertebrates in which conservation measures are proposed that are
prescribed based on the IUCN criteria, and based on the assessment of the degree of risk of
local extinction.

The strategy is not only of scientific, but also of economic importance. By seperately
analysing elements of the models "ES" and "HIPPQO", the factors were identified that most
influence the vulnerability of the given species and thus take the most rational conservation
measures at the national level.
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[Tojam OuoguBep3uTeT, WM OUOJIOIIKA Pa3HOBPCHOCT, KpPajeM JIBaJIeCEeTOT BEKa yIIao
j€ y cTaHaapIu30BaHy YHOTpeOy y OKBHPY NPUMEHCHE C€KOJIOTHj€ W 3alllTUTE >KUBOTHE
cpeaune. KoHBEHIMjOM O 3aIITUTH OHMOJOIIKE Pa3sHOBPCHOCTH, 3BAaHMYHO NpuxBaheHO] Ha
Kondepenimju o onpxuBoMm pa3Bojy y Puo ne Kewempy 1992. roaumne, mojam
OnomuBep3uTETa 10OHja IEHTPATHH TOJI0XKa], HE caMO y OMOJIOMIKOM, Beh U y MOTUTHYKOM,
JIPYIITBEHOM U €KOHOMCKOM cMmucily. KoHBeHIja 0 OnoauBep3uTeTy AehUHHMIIE OBaj TT0jaM
Kao CBeOOYXBATHY Pa3HOBPCHOCT KHBHMX OpraHu3aMa, yk/byuyjyhu msmely ocrasior
KOIIHEHe, MOPCKe M 0CTaJle BOJeHe eKOCHUCTeMe M eKOJIOIIKe KOMILIeKce YUju Cy /1eo;
OMoauBepP3UTET YK/bY4Yyje Pa3HOJUKOCT Y OKBHPY Bpcre, u3dmel)y Bpcra m usmely
exocucrema (CDB, UNEP, 1992). V pa3nmuuutuM JUTEpaTypHUM H3BOpHMMa HAWIa3MMO Ha
paznuunte AepuHUIUje OMOTUBEp3UTETa, A TaKo OHOIAMBEP3UTET 00yXBaTa CBe BpCTe
OM/baKa, ;KUBOTHHA2 U MUKPOOPTraHM3aMa M eKOCHCTeMe M eKOJIOLIKe Mmpolece YHje cy
one mgeo (McNeely et al., 1990), 3atum na OMOAMBEP3UTET NPEACTaB/ba PA3HOBPCHOCT
JKHBOTA U CBHX H-eroBux (popmMu, HUBoa U KomouHamuja (Brennan & Withgott, 2005).

[Mpema cBerckoj opranm3zauuju Office of Technology Assesment (OTA, 1987) nox
OBUM TEPMMHOM, MOAPA3yMEBajy C€ CBU EKOCHCTEMH, BPCTE, T€HH U HUXOBA pellaTUBHA
OpojHOCT - m300MIbe, OoraTcTBO M adynannuja. CaBpeMeHa mpoydaBama OMOIUBEP3UTETA CY
yCMEepeHa MpemMa eKOCUCTEMHUMA Y LEJIUHH, TTOjeIMHIM JISTIOBUMA €KOCHCTEMa M OMOIICHO3E,
WM TIaK TIpeMa FeHUMa.

buonuBep3uTer Ha TUTaHETH 3eMJbU, jEAHOM HHCHOM KOHTHUHEHTY, WU PETHOHY
MpeACTaB/ba PE3YNTaT HMCTOPHJCKOT, €BOJYTHUBHOT, pa3Boja M ajamnTalydja Ha OCHOBHE
€KOJIONIKE yCIIOBe, ITO JACPUHHUIIE ayTOXTOHH (HIOPUCTUUNKO-(DAYHUCTUYKHA CaCTaB.
H3MmemeHn eKoJIOMKH (akTOpu TOBOJE O MPOMEHA OMOIMBEP3UTETA, TAKO Ja C€ jelHE
BpPCTE 3aMemyjy IPYIMM, KOj€ OICTajy y HOBOHACTAJIMM YCIOBHMAa H3MEH-EHE CpeluHE.
[IporieHa BenmuuuMHE W BPEAHOCTH OWOAMBEP3UTETAa OJipeheHe TEepUuTopHje je TPBU U
HajBOXXHHU]U KOPAK y (beTOBOM OUYBamY, 3allITUTH U YHaINIpehemy.

bankancko momyocTpBo je uzyzeTHo Oorato (imopom u (ayHOM, Mma ce Tako, mpema
HAjHOBUJUM UCTpakuBamuMa, bankancka ¢uopa nporemyje Ha npeko 8.000 BpcTa, 011 KOjux
je 2.600 mo 2.700 engemuunux Omsbaka (Stevanovic et al., 2005). Takohe, je Hajooratuje y
EBpornn u mo ¢aynu konmHeHux kuumemaka (Dzukic¢, 1995; Vasi¢, 1995; Krystufek, 2004;
Dzuki¢ & Kalezi¢, 2005). IIpouiena BenuunHe nuBep3uTeTa OecKHUMemaka Ha bamkanckom
MOJIyOCTPBY je OTeXaHa 300r HEIOBOJbHE HCTPAKEHOCTH BEIHKOr Opoja Tpyna OBHUX
opranusama, anu moctojehm momamum yka3yjy na ce Takohe pamu o peruony Epome ca

M3Yy3€THO BEJIUKUM, a Moryhe u HajBehuM crienujckum 00raTcTBOM.
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[locToje pa3nmWYWTH TPUCTYIH ¥ KPUTEPUjyMH 33 BPEIHOBAKE YKYITHOT
OMOIMBEP3UTETa W/WIM HETOBUX IOJ€AMHUX KOMIIOHEHTH - TE€HETHYKHX, CIELUHjCKUX U
eKOCHUCTEeMCKHMX. AKIIMOHU IUIAHOBH M CTpaTeruje, BEJIUKH Opoj MpojexaTa 3aCHHUBAjy Ce Ha
ommre npuxBaheHWM, Mel)yHapoaHMM cTaHAapIuMa U KpUTEPHjyMUMa, KOjU /1ajy OIIIITE
CMEpHHIIE 332 BpeHOBamE, YMMe je o0e30eheHa ymopea/buBOCT MpolieHa OMOIUBEP3UTETA U
KOOPJMHUCAHOCT KOH3EPBAIIMOHUX aKTHBHOCTU. Heke 0/1 KJbyYHHX KOHBEHIIHMja Kao IITO CY:
Kongennuja o 6uosomikoj pasHospcaoctu (CBD - Convention on Biological Diversity),
bepracka KonBennuja o 3amruti craHumTa quBibe (iaope u ¢ayne Espomne (Convention on
the Conservation of European Wildlife and Natural Habitats), Pamcapcka xoHBeHIHja 0
BaakauMm  cranumrama (Convention on  Wetlands of International Importance),
Bammnrroncka konBeHIMja o MmehyHapoanoj tproBunu yrpoxkeHum Bpcrama (CITES -
Convention on International Trade in Endangered Species of Wild Fauna and Flora), xkao u
OpojHe myOJMKaIyje, TOMpUHENU ¢y GOpMHUpamy JeIMHCTBEHE MPEXEe HOPMATUBHUX aKara,
OHOCHO JI0 YycarjalmaBamba peryjaruBe u3 o0JacTH BpeaHOBama U 3alITHTE
OuoMBEp3UTETA, YUME CE€ U MTPaBHO 00e30elyje ouyBame OMOIOIIKe Pa3HOBPCHOCTH.

[IpuoputeTn y ouyBamwy OuomuBep3wera Ccy, @pe CBera, HajyrpoXeHUJU
npeacTaBHULA Giope U (ayHe, 3aTUM IEIOKYITHH €KOCHCTEMH KOJU Cy TPOICHEHU Kao
ri100aTHO 3HaYajHH, a HICTOBPEMEHO Cy YyrpoxkeHH U Hapymienu (Stevanovic et al., 2005).

[Tonpyuje Cpbuje oanukyje ce BEITUKOM Pa3HOIHKONINY BOJEHUX OHMOTOMA, a CaMUM
TUM M TMOTEHIHjaTHO BEJIMKHM CHEIHjCKHM IMBEP3UTETOM, C OO3MPOM Jla C€ Ha HEHOJ
TEPUTOPHUjH TMpeKana 4ak 5 ekoperuona (5, 6, 7, 10 u 11) npema mozenu Ilies-a (Illies,
1978), mTo je BuIlle HETrO Ha APYrUM moapydjuma EBpore. Pa3HOBPCHOCT BOJICHUX CTAHHUIITA
oryiefia ce y KOHTpacTuMa peJbeda, reosioruje, KIIMMaTCKUX YClloBa, Xuaporpaduje u Apyrux
(dakTopa Koju ce jaBibajy Ha pelaTHBHO MajnoM npoctopy Cpouje. PaBHUUapcKuM mpeaenoM
Ha ceBepy CpOuje moMuHUpajy BEIMKE peKe U To, mpe cBera, [lynas, Tuca u qomu Tok Cage,
Kao ¥ MHOTOOPOJHM KaHaJu, ajli U Mamke W Behe Oape W PUTOBH, KOJU CY 3aCTYIUbCHHUJU Y
oBoM nieny CpOwmje, y ogHOCYy Ha Apyra nojapyyja 3emsbe. CympoTHO OBOME, UCTOYHH, Jy>KHHU,
3amaJHy U JiefioM IeHTpaiHu aenosu CpOuje npumnazajy OpJIcKo IUIaHUHCKO] 00JIacTH, TaKo
Jla je TUI BOJICHUX eKocucTema (Tpe cBera Tekyhumx) Ha OBOM mpocTopy apyrauuju. Ha
Pa3HOBPCHOCT (payHe, OCUM €BOJIYITMOHO-UCTOPH]CKUX (pakTopa, HajBehW yTHIlA] UMa BEIHKA
Pa3HOJIMKOCT BOJCHHUX CTAHUILTA, IIPE CBEra, TeKyhux.

HacynpoT HaBeZieHUM MO3UTHBHUM NPUPOAHUM YCIOBHUMA 32 MOTCHIMjATHO BEJIUKY
pa3sHOBPCHOCT (ayHe, a Tpe CBera akKkBaTUYHUX MAaKpOOECKHYMEHaKa Yy BOJCHUM

exocucreMuma CpOuje, CTOjU HEeraTHBaH, aHTPOIIOTeHH (HAKTOp, KOJU JOBOJHU JI0 CMameHa
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TUBEP3UTETa MaKpoOecKnuMemaka y Bojgama CpoOuje. Bomenn exkocrucremMu y BOjBOHaHCKO]
paBHMIIM W JonrHa MopaBe 3axBaheHHM cy mpoliecMMa aHTpOmNoreHe eyrpodusaiuje u
opranckor 3arahema. Octanu BojeHH ekocucteMu y CpOuju Cy, BUILIE WIK Mame, 3axBaheHn
pa3nuuuTUM o0NMIMMa 3araljema U Jerpajnamnyje, a mnoceOHo ce TO OJHOCH Ha JIOHE JIEI0BE

peka u akymynargje (http://www.sepa.gov.rs, MsBemiraj o cramy >XHBOTHE CPEIUHE Y

Penyomuin Cp6uju 3a 201 1. roguny).

[Topemehaju GuoOIIKE pa3HOBPCHOCTH y CYLITHHH, C€ CBOJIC HA 3aMEHY MPUPOJHHUX
u OMOAMBEP3UTETOM OOraTMX €KOCHCTEeMa W TMpefesia pPa3IuuYuTUM jJeTHOJUYHUM H
CHUPOMAIITHUM, aHTPOTIOTEHO H3MEHECHHM Tpeneiauma. Pesynarar oBakBux mnopemehaja je
panuaHO HECTajamke BpPCTa, cBe Beha YrpOKEHOCT KMBOT CBETa M HUXOBHUX CTAHHUIITA.
Mehyrtum, ykynan 6poj BpcTa HEKe TEPUTOpHje HE YKasyje Ha MPaBO CTambe JUBEP3UTETA, jep
BEIMKU Opoj BpCTa HE 3HAYM MCTOBPEMEHO W Ja je OMOIUBEp3UTET oipelheHe Tepuropuje
3HaYajaH ca acleKTa KOoH3epBanuje. Bpemqnoct OnoamBep3uTeTa ce€ ympaBo orjieaa y opojy
ayTOXTOHHMX BPCTA, €HIEMHUTA, Ka0 U OpOjy YIpOKEHUX BPCTa, MOCEOHO OHHMX KOj€ CYy O]

r700aJTHOT WIIM PETUOHATTHOT 3Hauaja 3a KoH3epBauujy (Stevanovic et al., 2005).


http://www.sepa.gov.rs/
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1.1. KoH3zepBanuja akBaTUHYHHX MAKPOOECKMUMEHAKA

AKBaTUYHU MaKpoOeCKHMUMEHAIld Cy OpPraHu3MH KOjH, O0ap y jeAHOM eIy CBOT
KUBOTHOT IIUKITyCa, HACEJhaBajy CTAHUIITA BOACHUX €KOCHCTEMA.

JluBep3uTeT MakpoOeCKMUMEmaka BOJCHHMX EKOCHCTeMa IpelACTaBiba  O/pa3
JTyrOTPajHOT €BOJYTHBHOT TMpoIleca BE3WBamka W aJanTupama Ha TMocrojehe ycioBe
cranumra. ExocucreMy y Kojuma Biazajy pa3HOBPCHU JKMBOTHH YCJIOBH KapaKTEpUILy ce
BEJIMKUM OMOIMBEP3UTETOM. 3a PA3IHKy O]l IbHX €KOCHUCTEME y KOjUMa CY JKUBOTHHU YCIOBU
OrpaHUYEHU NMPHUPOTHUM OJUIMKAaMa CTAHUINTA WIK Cy 3araljeHu, HacesbaBa Majau Opoj BpcTa
ca BenukoM OpojHomrhy. OuyBame OMOAMBEP3UTETAa AKBATHYHHX MaKpOOCCKHUMEHaKa je
3Ha4ajaHO M 300T KHUXOBUX BAXHHUX YJora y mpoliecuMa crajahux m Tekyhux BOJICHHUX
eKOCHCTeMa, Kao mTo cy: januu ucxpane (Mosely & Kimmins, 1953; Wallace & Webster,
1996), 3aTum OwuoOMIKM MOHUTOPUHT BojeHHMX ekocuctema (Brinkhurst & Cook, 1974;
Hellawell, 1986; Metcalfe, 1989; Plante & Downng, 1989; McCall & Soster, 1990; Griffiths,
1991; Palmer, 1992; Cameron & Larson, 1993; Real et al, 1993; Rosenberg & Resh, 1993;
Rosso et al., 1994; WFD, 2000; Wettzel & Taylor, 2001; Merrit et al., 2008).

JIuBep3UTET HEKHX Tpyla opraHuzamMa OOMMHO je TpoydyaBaH, Kao Ha MPUMEDP Y
cnydajy komHeHux Owmsbaka (Gentry, 1988) cucapa (Kaufman & Willig, 1998), nruna u
Bomo3emaria (Hawkins et al., 2003). ITo3naBame pa3HOBPCHOCTH MHOTHX Tpyma, MehyTum,
HE/IOBOJBHO je, Kao Ha mpuMep 3a BehrHy peoBa MHCEKaTa U MHOTE CIATKOBOJHE M MOPCKE
Bpcre ¢utope u payne (Vinson & Hawkins, 2003; Baselga, 2008).

Behuna uctpaxkuBama y MpouuiocTu ¢y ce Gpokycupana Ha pasymeBame (QyHKIHMja U
mporeca y BOJCHHM €KOCHCTEMHMa, a TeK HEIaBHO Cy TNOKpEHyTa MHTamka KOH3EpBAallHje
Bpcra u ouonusep3urera (Yen & Butcher, 1997). C 063upom Ha BHCOK CTEIEH Jerpajaliuje
CTaHWINTA, 3araljeme, OJHOCHO cBe BehW aHTPONMOreHW NPUTHUCAK, MHOTUM BpCTamMa u
TUNIOBMMA OHMOTOMNA je MOTpeOHa 3aIlTHTa, Kako OW ce CHPEeYHsIo M3yMUpame U CavyyBao
TTMBEP3UTET.

[Topen mHaMBHUIyaJIHE 3alITUTE BPCTAa, KOH3EPBAIlMOHA OWOJIOTH]a 3HAYAJHY MKy
nocBehyje 3amrutu cranumra (Michaelis, 1986; Yen & Butcher, 1997). Ilwsp oBakse
3alITUTE C€ OIJIeAa YNpaBo y M3/Bajarby TUIIOBA CTAHMIITA KOja Cy O] MoceOHOr 3Hayaja 3a
ouyBame, OOHaBJbakhe W/WIM yHanpehuBame HapyIICHUX TUIIOBAa OMOTOMA, a CaMUM THUM H
ouyBame oapeheHuX BpcTa O HAIMOHAIHOT U Mel)yHapOJHOT 3Hayaja. YTPOKEHHOCT BPCTa

Ha JIOKQJIHOM U TJI00aTHOM HMBOY, Hajuerrhe je mocieauna Aerpajanuje CTaHUIITa, 0JTHOCHO
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n3MeHe, (pparMeHTanuje W, y MOjeIMHHUM CydajeBuMa, MOTIYHOT YHHUINTaBama OHOTOIIA.
Hako cTBapame KOH3EpBAallMOHUX pe3epBaTa YeCTO IONPHHOCH 3allITUTH MHOTHX BpCTa
oecknumemaka (New, 1984; Samways, 1993, 1994), perka cy 3amruheHa nmoapydja y Kojuma
je IpUMapHU LUJb 3alITUTE OYYBamke HEKe BpcTe OecknuMmemaka. Ca peaTUBHO HEMO3HATUM
OCHOBHUM HH(pOpMaIdjaMa o TucTpuOyIHjHu, KOH3EPBAIIMOHOM CTaTyCcy M mpedepeHiujama
CTaHUINTa BOJCHUX MaKpOOSCKMUMEHaKa, OBaj CUCTEM TPEHYTHO HE MOXKE IYHO Ja YYHHU
Kako OW OJIrOBOPHO HA HUXOBE MOTpede 3a KOH3epBallijoM. AKTUBHOCTH KOje CY JAIeKO OJ1
pe3epBaTa MOTY MMaTH BEJIMKH HETaTWBAaH YTHIIAQ] Ha BOJACHE CHCTEME YHYTap 3aliTuheHe
obmactu (Lake, 1980; Yen & Butcher, 1997; Saunders et al., 2002). HMako cy 6ecKkuuMermbanu
HajMame pa3MaTpaHd ca acleKkTa OYyBama, HHUXOB 3HAYaj] j€ BEJIHMKH, jep Y MHOTHUM
CllyyajeBUMa OBH OpPraHM3MH IPBH H3YMHPY Kao OATOBOP Ha TIyOMTaK CTaHUINTA U
y3uemupaBame (Cardoso et al., 2010).

[Ipuctyn 3amTUTe MOjENMHUX TaKCOHA j€ TPEHYTHO HAjIOMyJapHHjU W Hajuemhe
kopurthen uHcTpymenT kouseppanuje (New, 1984; Yen & Butcher, 1997). OBa metona
nojapasymeBa (QopMHpame CHHCKa YIPOXKEHHX BpCTa, HJIEHTHU(UKALHM]y MpHOpUTETA
3alITUTE, @ TOCEOHO M3/IBajarkbe BpPCTa KOjUMa MpeTH U3yMupame. YecTo ce nmpumnpema Jimcra
3amTrheHnx BpCTa BPIIM IpEeMa JIOKATHAM, PETHOHATHHM W MelyHapogHUM TpaBHUM
JIOKyMEeHTHMa (3aKOH, MPaBHIHKUK, ypeaoda u ci).

Hajnpuxsahenunju KpuTepujyMu U KaTeropHje 3a MPOIEHY YTrPOKEHOCTH OPTaHCKHX
BpCTa MponucaHu cy oxa crpane Melhynaponne ynuje 3a 3amtuty npupoxe — IUCN
(International Union for Nature Conservation). Kputepujymu cy pa3sBujeHH y HHJbY IPOLIEHE
cTaTyca yrpo)KEHOCTH BpPCTa Ha ri100aaTHOM M pernoHaaHoMm HuBOY. [loctoju moBehana cBect
na BehnHa M3yMHUpama BpCTa Mpohe He3ama)keHo, MOCeOHO Kasa Cy y MUTamy OpraHu3MH
pelaTMBHO MalMX JTUMEH3HMja, Ha KOjUMa j€ TEUIKO NPUMEHHTH HEKy OJ CTpaTertja
konzepaarje (Koh et al., 2004; Dunn, 2005; Dunn et al., 2009; Régnier et al., 2009; Cardoso
et al., 2010; Triantis et al., 2010).

Kpurepujymu IUCN cy Temko mpuMemUBU Ha OECKMUMEHAaKe, Ma je Majo HBUX U
craBjbeHO Ha Jucty. Craryc yrposkeHoctd cBera 0.5% onx ykymHor Opoja omMcaHUX BpCTa
nHcekata u 4% OJ CBUX OINMCAaHHMX MEKyIIala IAPOM CBETa je MPOLCHECH MpeMa OBHM
kputepujymuma (IUCN, 2010, 2012, 2013). Kaga cy y nuramy MakpoOCCKHUMCH-AIU H
IpUMEHa KpUTepHjyMa MpOIeHE YIPOXKEHOCTH, HajBehu mpolieM mpeacTaBiba HEJOCTATaK
nojaTaka O JUCTPUOyNHMjU U OpPOJHOCTH TakCoHa y mpoctopy u Bpemeny (Gaston, 1994,
2003; Baillie et al., 2008). ITopen HaBemeHOTr, OPOjHH ayTOPH HABOJE W MPOOJIEME KOjH Ce

OJIHOCE Ha MPOOJIEMATUYHY TAKCOHOMHU]Y MHOTHX BPCTa, HETIO3HABAKE OMILTUX OMOJOIIKUX
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ocoouna Ttakcona (New & Sands, 2003; Kozlowski, 2008; Cardoso et al., 2011). U3
HaBEJICHOT j€ jacHO Ja HEJOCTajy IMOoJaly 3a NPUMEHY KpUTEepHjymMa OIleHe HHBOA
YTPOKEHOCTH U CBPCTaBamke BpCTa OECKHMUMEHaKa y Kareropuje yrpoxkeHoctun. CaMuM THM,

TEIIKO je nepuHrcaTu erukacHe Mepe 3alTHTE TAKCOHA, A U KapaKTePUCTHYHUX CTAHUIITA.

1.2. IUCN kaTteropuje yrpo:KeHoCTH TAKCOHA

IUCN LpBena snucTa je BepoOBaTHO HAJTIOTHYHUJU U HAJKOPHCHUJU CBETCKU CIIMCAK
BpCTa Koje cy y omacHocTu o m3ymupama (Lamoreux et al., 2003). Edukacnoct Llpene
JIUCTE 3aCHUBA C€ Ha MOTyhHOCTH Kopuiihema OpOJHHX KpHUTEpHjyMa KOJH CE€ PEIaTHBHO
JIaKo TIpUMERY]Yy Kada cy noctymnHe agekBatHe uHpopmarmje (IUCN, 2001). [peena nucra
¥Ma 3a IIIJb J1a TOJIMTHE CBECT O YTPOKEHUM BpcTama, Jia ce Ipeay3My oaronapajyhe mepe y
OuyBamy MCTHX M Ja ce moctaBe npuoputetu 3amrute (Gardenfors, 2001; Rodrigues et al.,
2006; Baillie et al., 2008; Mace et al., 2008; Martin-Lopez et al., 2011).

Toxom mocnenmwux 40 roauHa, cucteM kareropusaije yrpoxkenoctd mo IUCN ce
ycaBpiaBao. [TojaBuso ce Bule Bep3uja Kareropuja yrpoxkeHoctu gatux ox crpane IUCN.
[Ipeno3Hajy ce Tpu TIJaBHE Bep3Hje KaTeropuja, o Kojux ckopo 30 roxmHa kopuurheHe
KaTeropuje Koje ce KapaKTEpHIy OJCYCTBOM KBAaHTUTATUBHHX KPUTEPHjyMa KOjU CE€ OJHOCE
Ha CTPYKTypHE OCOOHMHE TOIyJIallHja, IITO UX YMHH JIAKIIIUM 32 IPUMEHY Y cllydajeBHMa Kaja
HEeMa JIOBOJBHO TI0J1aTaka 3a mporeHy. Kopucrehu oBe kpuTepujyme mocrojana je OrmacHOCT
oIl cyOjeKTHBHE TpOIeHe, ITO OM onpeheHy BpCTy CBPCTalIo y KaTeropujy Kojoj MoXKIa
peasHo He MpHIaja.

Ha ocHOoBy Te crape karteropu3sainuje BpcTe Cy Hajuenihe CBpCTaBaHE Yy KaTETrOpH]jy
penak TakcoH (R). OBa karteropmja je o3HavyaBajga PEeTKOCT TaKCOHA, 0e3 003upa Ha HEHY
cTBapHy yrpokeHocT (Stevanovi¢, 1999). Kputepujymu cy NUpBOOMTHO pa3BHjeHH 32
MPOIIEHY CHCapa U MTHUIA U OCIAKBANIN Cy C€ Ha J0OpO UCTOPHU)CKO MO3HABAE TUCTPUOYIIH]je
BPCTa, 3aTHM OpPOJHOCT MOIyJIalija u/uix Mo3HaBama OMOJIOTHje CaMUX BPCTa, KOJH Cy CI1abo
MO3HATH WIIK Hermo3HaTH 3a Behuny Bpcra makpobdecknumemaka (Hutchings & Ponder, 1999).

VYcnen HaBeneHMX HEJOCTaTaka, a y LUJbYy OOJEKTMBHOCTH M TPAHCIIAPEHTHOCTH
MPUIIMKOM IpOIeHe cTaTyca yrposkeHocTd TakcoHa, IUCN je 1994. ronune ycBojuiia HOBe
kareropuje u kpurepujyme. IUCN ykibydyje CKynm KBaHTHUTAaTHBHUX KpUTEpHjyma KOjU ce

KopucTe 3a Kiacudukanujy Bpcta y Kareropwje yrpoxkenoctu (Mace & Lande, 1999).
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VYcTaHOBIbEHE KATETOpHje W KPUTEPHJYMH 3aCHUBA]y CE€ HA BEJIMUMHM apealia, BEIUYUHH U
CTOIH perpecH]je MOIyayja, Kao 1 MPOIEH! CTOIE UITYe3aBarba.

On crpane panue rpyne IUCN/SSC (Spescies Survival Commision) npe/yioxkeHe cy
MIPOMEHE KOje Ce OJHOCE Ha KaTeropHje U KpUTeprjyMe. YCBOjeHE Cy MPEIIOKEHE MPOMEHE
u o0jaBsbeHa HoBa Bepuja (ver.3.1) IUCN kpurepujyma u kaTeropuja Koje ce IpuMembyjy Ol
janyapa 2001. romune (IUCN, 2001).

IIpema Baxkehoj Bep3uju u3 2001. romune (IUCN, 2001) Bpcte Mmory ma Oyxmy
CBpCTaHE y jelHY O JIeBeT jacHo aeduHucanux kareropuja. Ha cmumm 1. mpeacraBibeHe Cy

HoBe IUCN kateropuje yrposkeHOCTH, a y Tabenu 1. 1at je mperiien 3a CBaKy OJl lbHUX.

@
A
Pizuk
H3yMHPatbha
Hucko pazuann (NT)
CBe BpcTe IMocaenma opura (LC) ©
Bes nosossao nogaraka (DD)
ll Heonpenessugann (NE) I

Cmuka 1. Baxehe IUCN xareropuje yrposkenoctu takcona (IUCN, 2001) (mpeyzero ca

www.iucnredlist.orq)

[IpBe nBe Kareropuje Ha CIHIHK 1. Cy pelaTUBHO pa3yMJbUBE CaMe 1O CeOU: U3yMpPIIu
takconu (Extinct - EX) u umruesnu y npupoau (Extinct in the wild - EW). Cnenehe tpu
KaTeropuje Cy Kareropuje yrpokeHoCTH: ,kpajie yrpokenun™ (Critically Endangered - CR),
»yrpoxenun” (Endangered - EN) u ,,pamusu takconn (Vulnerable - VU), kao u nBe Hmxke
Kareropuje pusuka: ,,aucko pusnunu’ (Near Threatened - NT) u ,,HajmMame 3a0pumasajyhu’
wm ,nocinenma Opura”“ (Least Concern - LC). Baxkno je HariacuTd 1a ,HajMambe
3a0pumaBajyhu" jeqHOCTaBHO 3HAUYW J1a je y TOTJIey PH3HMKa U3yMHUpama BPCTa O Mamer

3Hayaja of] BPCTE Y JAPYTrUM BUIIMM KaTeropujama yrposkeHoctd. To He 3Hauu Ja OBE BpPCTE
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HUCY O]l 3Hayaja 3a KOH3epBamujy. BpcTe 3a koje He MocToje MPEeu3Hu MoJanu 1a ou ce
OJIPEIO CTEIEH YIPOKCHOCTH CBPCTaBajy ce y KaTeropujy ,,0e3 moBospHO mogaraka” (Data
Deficient - DD). Kareropuja ,nHeonpenesbuBan” (Not Evaluated - NE) ce ne cmatpa
KaTeropujoM Yrpo>k€HOCTH, TIOIITO 00yXBaTa TaKCOHe KOju HHCY npouewmeHu nomohy IUCN

kputepujyma (Baillie et al., 2004).

TaGena 1. IUCN karteropuje yrpo>k€HOCTH TaKCOHA

N3ympau takconn  TakcoH je HM3yMpo Kajga HeMa CyMIEe Ja je MOCIeAmu
(EX) IPUMEPAK MPTAB.

TakcoH je umrye3ao y NpUpoOHUM YCIOBHMA Kajia je MO3HATO

Ja OICTaje jeJMHO y KYJITYPH WIH y 3aTOYCHUINTBY 3HATHO

W3BaH TPaHMIIA TIPETXOTHOT PACTIPOCTPABEHHA.

TakcoH je Kpajile YrposkeH Kajla je CyoueH ca H3IJIelOM

Hajsehe BepoBaTHOhe na y HemocpenHoj OyayhHOCTH uirde3He

HNmyesnm y npupoau
(EW)

Kpajmwe yrpoxenu

(CR)
y IPUPOJIH.
TakcoH je yrpokeH ako HHje Kpajie YTPOXKEH, aJlh C€ CyodaBa
Yrpoxenn (EN) ca BHCOKOM BepoBaTHOhOM jaa he WIIUe3HyTH y NPUPOIHUM
ycioBuMa y 6:1mckoj 0yayhHocTy.
TakcoH je pamHB Kaja HU]je HA KPajie YTPOKEH HU YTPOXKEH,
Pawusu (VU) i ce CyodaBa ca BHCOKOM BepoBaTHOhOM J1a WIIYE3HE Yy
MIPUPOJTHUM YCJIIOBUMA Y OJIHCKOj OyayhHOCTH.
Huckopusuunu TakcoHn HUCY Tpel H3yMHpameM, ald OW yCKOpO MOTIHU
takconu (NT) OWTH, aKO ce He Mmpeny3My oapeleHe Mepe 3amTiTe
e Bpennosanu cy mnomohy xkpurepujuma IUCN-a, amm je

YTBphHEHO Ja He TpuMagajy HU JeaHO] OJ HaBEACHHUX

KaTeropuja.

He mocroje amexkBaTHU moamy y MOTJIeAy paclpoCcTpamemha U

CTama TOIMyJalnja, a KOju Cy HEOIXOJHHU 3a MPOLEHY pU3HKa

OJ1 I3yMUPaba.

Heonpene/suBanu TakcoH je HeompenesbUBaH Kaja JOII yBEK HHjE€ MOJIBPIHYT
Takconu (NE) IUCN kputepujymuma.

3a0pumaBajyhu (LC)

Be3 noBo/LHO
noxaraka (DD)

[Tponiena yrpoxxenoctu Bpcta kopuithemem IUCN kputepujyma moryha je He camo
Ha r1o0aTHOM, Beh M Ha PErHOHAIHOM U JIOKAJTHOM HHBOY. [IporieHa craTyca yrpoKeHOCTH
Ha PETHOHATHOM W JIOKaJHOM HHUBOY j€ CJIOKEHa, MOXKJa M KOMIUTUKOBaHHUja O] OILICHE
cratyca Ha rinobamHom HuBoy (Gérdenfors, 1996; Gardenfors et al., 2001). Onpehena Bpcra
MOXKE Jla C€ MPOIEHU Ja j€ peIaTUBHO Oe30emHa y OKBHPY jeHE 3eMJbe, aJld WUITaK MOXKE
OWTH y OMAcHOCTH Ha TJI00aTHOM HUBOY, JIOK JIpyre BPCTE, KOj€ Cy pelaTUBHO Oe30emaHe
II00ATHO, MOTY OMTH BeoMa YIpoXeHe Y OKBUPY oapeheHor pernoHa, Ha mpuMep, Ha UBUIA
IbUXOBOT Teorpa)cKor pacmpocTpamema. YIMPaBO pa3MaTpame YIPOKEHOCTH TaKCOHA Ha

nepudepuju apeana 4ecTo MOXKe Jia 10BeAe 10 3a0iy/a, MOTpelIHuX olleHa cratyca. Hanwme,
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y HEIOCTaTKy MOY3JaHMUX IT0JIaTaKa O MPUPOTHOM paclpoCTpamemhy TaKCOHA, BPCTa Koja je
peTka 1 MajoOpojHa Ha HEKOM MOAPYY]y MOKE OMTH OlEHhEeHa Kao yrpo’keHa W 3HadajHa ca
acrieKTa KOH3epBallHje, a 10 CPeAu je MPUPOJHA T0jaBa — TAaKCOH je pelak U ManoOpojaH
ycnen ckiona GpakTopa Koju JUMHUTHPA]y YUECTAIOCT U BUILY a0yHIaHITY.

HNako IlpBene imcre mMajy HajBUIIE CMHCIa Ha TJ100aJTHOM HUBOY, WU Oap y
BEJIMKUM TPOCTOPHUM pasMepamMa, epuKacHHja OdyBama BpPCTa OJIBHjajy C€ YIJIaBHOM Ha
HAIIMOHAJHOM M JIOKaHOM HHBOY. MMajyhu y Buay ycmex IUCN LpBene nucre u meHUX
KaTeropuja M KpuTepujyma, Op30 Cy ce MO0jaBWJIM 3aXTEBU 32 CKBUBAJICHTHY METOIY 3a
IPOILIEHY CTaTyca BPCTa Yy MamUM pa3Mepama, Ipe CBera Ha JIOKAJTHOM, HAIlMOHATHOM WIIH
peruonanaom HuBoy (Gérdenfors et al., 2001).

Mertoze Koje ce KOPUCTE 3a OUyBame BPCTa HA HAIMOHATHOM U PETMOHAIHOM HUBOY
Cy OJ BEIIMKOT 3Hauaja 3a KOH3epBalMjy Bpcra. Pernonanne m HanuoHanHe LlpBene mucre
Mpy’Kajy 3eMbaMa OCHOBHE MH(OpMaIje 0 CTaTyCcy BpCTa y OKBUPY CBOjUX TpaHUIlA, KOje
ce MOTY KOPHCTUTH JAWPEKTHO 3a HAIMOHAJIHY CTPATETHjy KOH3EpBallHje U IUIAHUPamke Mepa
3a e(uKacHy 3alITUTy OWOAMBEP3UTETA. 3a KBAJUTETHY U3paay PpErHOHAIHUX H
HAIIMOHAJIHUX JINCTA YTPOXKEHUX BpCTa U JepHUHUCamE epUKaCHUX Mepa 3allTUuTe, OUTHA je
pa3meHa 3Hama 1 uckycrsa (Gardenfors et al., 2001; Miller et al., 2006, 2007).

[Ipojexkar mox HazmBoMm ‘“Hamumonanna llpBeHa imcra” wMma 3a IMJb OCHHBAKE U
pasBHjambe aKTHUBHE TJ00alHE MpEXKe 3eMalba, MHCTUTYLMja U TOjeAMHala KOju paje Ha

HaroHamHUM 1pBeHuM Juctama (http://www.nationalredlist.org/). ¥ okBupy mpojekra

MPUKYIUBCH j€ BEJIMKH OpOj TeMAaTCKHUX IyOIuKalja (JoKaaHe, HAI[HOHAIHE M PEerHOHaTHE
[lpBeHe nucTe M3 LETIOT CBETa), KOje Cy MOCTYITHE Ha MHTEPHET CTpaHUIlaMa IPOjeKTa, IIITO
3HAYajHO JOMPHUHOCH JaJbeM pa3BoOjy KOH3epBallMOHE Ouoioruje, kao u epUKaCHUjeM

Kopuhemy M aHanu3u nojataka u3 L{penux nucra.
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1.3. Yaora ba3a nogaraka y cTpareruju KoH3epBaiuje 0MoauBep3uTeTa

3a epuKacHO ymHpaBibamke Pa3IMYUTAM O0JIACTHMA, Na ¥ aKTHBHOCTHMA BE3aHHMM 32
3aITUTY OHWOJIOIIKE PA3HOBPCHOCTH, OWTaH je KBaJUTET, KBAHTUTET W OpraHu3aiuja
nonataka. CaBpemeHe ©Oasze mojaraka oMmoryhaBajy CKIaIuIITEHE, MPOBEPY MU aHAIU3Y
nmojaTaka. base mojgaraka HeomxojaHe Cy 3a KoH3epBanujy omoamBep3utera (Roberts et al.,
2005; Statzner et al., 2007).

VY mouerky, 0a3e mojaTraka O OHOJOIIKOj Pa3HOBPCHOCTH Cy C€ IIOjaBJbUBANIE Y
mrammnadoM Qopmary, 3a exocucreme oxpehenor permona (Seely et al., 2003), wam 3a
cnennduyne takconomcke rpyme (Van Swaay & Warren, 1999). IMogaru Cy, yriiaBHOM,
KopuliheHn Kako Ou ce pemaBaia crnenu@uyHa TMHTamka KOH3EpBallkje, Ha TMpUMEp 3a
uneHTudukanmjy 3Ha4dajHux (,,Bpyhux*) Tayaka Owommsep3urera (hotspot) (Ulrich &
Buszko, 2005).

Kacnwuje, mrammnane nHpopmanuje npedauBane Cy y eJIeKTPOHCKH (popmart, kako Ou
ce mpoydaBana oapeheHa muTama y Be3M ca KOH3EpBAIlMjoM OHOIWUBEP3UTETA, alul Te
auruTanuzoBane MH(Gopmanuje Hucy oune mocrynHe jaBHoctH (Lei et al., 2003). YV HoBuje
BpeMe, CBE CE BHUIIIC pajd Ha MPHUIPEMHU padyyHApCKUX Oasa mojaTaka, Koje Cy HaMEHhCHE
pasMeHH TojaTaka M JOCTymHe cy cBuMa. OBakaB NPUCTYN 3HAYAjHO JONPUHOCH
eukacHujoj KoHszepmaimju Ouomusepsutera (Gachet et al.,, 2005; Roberts et al., 2005)

(Bumern:  http://www.faunaeur.org,  http://www.freshwaterlife.org/;  http://www.leda-

traitbase.org/; http://www.worldwildlife.org/wildWnder/; http://www.gquadalmed.org

http://www.sciencemagq.org/feature/data/biodiversity2000.dtl#global).

JHlocta je pasmarpaHo KakBe HH(opManuje Tpeba na 00e30ene jaBHO JOCTYITHE
(,,oTBOpene™) 6a3e momaraka (Smith et al., 2000) u To je jour yBek mUTame 0 KOME HE TTOCTOjU
KOHCEH3YC y HAay4YHMM KPYrOBHMA, ajd j€ OYMIVICNHO Ja TEHJCHIMja CTBapama 0aza
nojiaTaka ca mHpopmalrjama Koje Cy jaBHO JIOCTYIHE U IocTojame Beher Opoja TakBux Oasa,
3HAYajHO JIOMPHUHOCTH YIOTIYHhaBawky OAroBapajyher 3Hama M eDUKACHU]EM IPEHOIICHY
nHpopMalnMja OHMMa KOjU JOHOCE OJUTYKE Yy BE3M ca KOH3EpBaIlMjoM OHOIUBEP3UTETA.
TunuyHo, 3a cTBapame jaBHUX 0a3a MmojaTaka Koje IpeHoce 3HambE Y BE3U ca KOH3EPBAlLljoOM,
notpeOHa je 1o0po opraHM30BaHa Mpeka U 3HavajHa (uHaHcHjcka cpenctsa (Roberts et al.,
2005).

Heke on jaBHux 6a3a (ma mpumep: The Global Biodiversity Information Facility-

GBIF, http://www.gbif.org/) canpxe, wu3mehy ocramor, W TOAATKE O aKBaTUYHUM

11


http://www.faunaeur.org/
http://www.freshwaterlife.org/
http://www.leda-traitbase.org/
http://www.leda-traitbase.org/
http://www.worldwildlife.org/wildWnder/
http://www.guadalmed.org/
http://www.sciencemag.org/feature/data/biodiversity2000.dtl#global
http://www.gbif.org/

Ana Ilemposuh Jlokmopcka ducepmayuja

MakpoOecKHMUMEemanuMa, KOju ¢y npoydaBanu Ha 527 nokarija mmpom Esporre (Statzner et
al., 2007). Tloganu yxspydyjy auBep3uteT 312 poaoBa, HEKOJUKO KapaKTEPHCTHKA JOKaIldja,
JeTajbe 0 MeTojlama IMpHKyIJbama W Oubnuorpadcke m3Bope moxaaraka. [lopex Tora, 6asza
nmojaraka cajapxku mogatke o 11 Owinomkux ocoOuHa (HIp. BEIWYUHA, KUBOTHU LUKIYC,
HCXpaHa W HaBUKE y MCXpaHHU, onucane y 61 kareropuju), koju o6e3d6elhyjy Bumie ommrux
nHpopManja o0 OHOJIONIKOM JHMBEP3UTETY 3ajeAHUIIAa H  OJIAKIIABA]y TyMaycme
TaKCOHOMCKHMX oOOpaszaiia OuonuBep3uTeTa, yKibydyjyhu u ryoutke (Jennings et al., 1999;
Gachet et al., 2005). OBakBu xeTeporeHu mojanu omoryhaBajy TpaIullMOHAIHY,
TaKCOHOMCKY IPOLIEHY TUBEP3UTETa 3a rpyle opraHu3ama Koje 0 caj HUCY OWIM MpeaMeT
cnatkoBogHe Kom3zepsarmje (Lévéque et al., 2005; Heino et al., 2005). OBu momamu cy
NPUKYIJBEHH U 00jaBJbEHU O cTpaHe Bulie ayropa Statzner et al. (1994), xao u y cryaujama
Dolédec et al. (1999), Usseglio-Polatera et al. (2000) u Tachet et al. (2002). 36or
HeJocTaTaka MojaTaka Ha HUBOY BpcTe, 0a3a mojaraka je orpaHMYeHa Ha poJioBe, LITO HJE
Ha IITETy TAKCOHOMCKO] TpolieHn 6uomusepsutera (Dolédec et al., 2000).

[Ipojekar mnon HasuBoMm IIporeHa pa3HOBPCHOCTH CHAaTKOBOJHUX JKUBOTHH-A
(Freshwater Animal Diversity Assessment, FADA) odopmuo je 6a3y moagaraka y Ko0joj ce
HaJla3e TAKCOHOMCKHU M MOJAIM O TUCTPUOYLMjU CIATKOBOJAHUX KHUBOTHHbA. 33 CBAKy TPYITy
CIIATKOBOJHHX XUBOTHHA MOryhe je u3 6aze moOWUTH MOJATKE KOjU Ce OJHOCE Ha MPOIICHY
rno0ayHe Pa3HOBPCHOCTM Ha HUBOY BPCTa M pOJIOBA, Ka0 M H3BELITaje O reorpadckom

pacrpocTpamermby BpeTa, 1mo 3ooreorpadekum perronuma (http://fada.biodiversity.be).

Y okxBupy AQEM mpojekta (AQEM, 2002), nacrama je O6a3a mojmaTaka

www.freshwaterecology.info koja caapxu TakcoHOMCKEe HWH(pOpPMAIHje, ayTOCKOJOIIKE

KapaKTepUCTHKe, OMOJIOLIKE U eKOJIOUIKe MpedepeHnrje, kKao U mojaTke o AUCTPUOYIUjU 3a
Bume o 12.000 crmaTkoBOJHMX OpraHm3ama, Mpe cBera 3a pude, MaKpoOeCKHYMEHake,
MakpoduTe, TMaToMe ¥ (PUTOTUIAHKTOH.

HaBenena 06a3a moparaka ce 0aBM TPOIEHOM YTHIAja KIMMATCKUX TPOMEHa Ha
cllaTKoBOHE ekocucteme y EBpomnu. ba3a canpku momatke o €KOJOTH]H BPCTE, EKOPETHOHY
KOj HaceJbaBa, TEMIICpAaTypu BOJIE, OpP3WHHU BOJE, 3aTHM IOJATKE O CYIICTPATy, HAYHHY
WCXpaHe, THITy UCXpaHe, HAYWHY KpeTama, TPajalkby >KUBOTHOT IWJIKYCa, PEMPOMYKIIHU]H,

canpoOHOCTH ¥ MHOre apyre. Ha Taj HaumH, 0a3a momaraka Www.freshwaterecology.info

oMoryhaBa mpuMeHy MHTETPUCAHOT CUCTEMA 3a MPOIEHY €KOJIOLIKOT KBAJUTETA peKa IIMPOM

EBpomne momohy akBaTHYHUX MaKpOOECKHIMEHaKa.
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1.4. ba3za nonaraka «bunoauBep3urer akBaTHYHUX ekocucrema Cpouje»

BAES - ex situ

baza nmonaraka nmox HazuBoM «buoauBep3uteT akBatnuHuXx exocutema Cpouje BAES
- eX Situ Hacrana je y OKBUpY MpojeKTa moj HazuBoM «EX Situ 3amruTa GHomMBep3uTETA
aKkBaTHYHHX exkocuctemMa Cpomje». Dopmupame O6aze 3amnodeno je 2003. rogune. [Toganu
ce cTaHO yHOoce MW 0a3a TpeHyTHO campxku 11.765 3ammca, pu ueMy HajCcTapuju 3aruc
narupa jour ox 1873. rogune. Ymopeao ca yHOCOM Tojaraka, cTpykrypa BAES - eX situ 6aze
CTaJHO je yHanpehuBaHa, unMe je omoryhena eukacHa aHajan3a MOXpambeHUX UH(OpMaIHja.

Ha ocHoBy momaraka u3 0a3e cThYe ce YBUI O OHOIUBEP3UTETY AaKBATUYHUX
ekocucreMa CpbOuje, a caMUM THM W YBHJ O TMOTpebamMa W TPHOPUTETUMA 3aIITUTE
yIpokeHuX akBaTHYHUX BpcTa. C 003upoM 1a je paspalleH MHTEpHET OONMK 0ase mojaTaka

IOCTymHe Ha aapecu  http://baes.pmf.kg.ac.rs omoryheno je mpersieaHo, Op3o wu

cUcTeMaTu3oBaHO  npaheme  MmojaTtaka O  CTalkby  JUBEp3UTETa  MAKpOAITH,
MakpoOecKkHuMemaka u puba y BojneHuM exocuctemuma Cpouje (Simic et al., 2006). baza
rmojaTaka, Mmopell CHCTeMAaTH30BaHUX IOJaTaka O Halla3uMma, 0 OpOJHOCTH ToIynamuja u
y4eCTAIIOCTH Hajla3a HABEACHUX AaKBaTWUYHUX OpraHW3aMa, CaIpXH U TOJaTKe KOjH
omoryhaBajy nmporeHy creneHa yrpoxxeHocT Takcona Ha ocHoBy |UCN kareropusanuje, Kkao
U oJpehuBame NPUOPHUTETA KOH3EPBAIlMje Ha HAITMOHAIHOM HUBOY.

baza nmogaraka BAES eX Situ je mpeko nuHKOBa mmoBe3aHa ca MehyHapoanum 6azama

kao mto cy: fishbase (http://www.fishbaes.org), IUCN (http://www.iucnredlist.org), EUNIS

(http://www.eunis.org) u Fauna Europea (http://www.faunaeur.org).

Ha oBaj HaunmH omoryheHo je moBe3uBame U ynopehuBame mogaraka o cTamy
ronyJalyja, CTaTycy YIpOKeHOCTH W JPYIMM ocoOMHama TakcoHa y Bomama CpOuje ca

JIPYTUM TIOJIpyYjuMa Te je 3a0eIeKeHO BUX0BO MPUCYCTBO.

1.5. locamamma HCTPAKUBAKA AKBATHYHHUX MAKPOOCCKHYMEH-aKa y

CpOuju

Tepuropuja CpOuje 3ay3uma 1ieHTpainHu aeo bankanckor nomyoctpsa. [loTenuujantno
BEJIMKH JIMBEP3UTET aKBAaTHUYHUX MakpoOecknumemaka CpOuje Oa3upa ce Ha ToMe Ja
KOITHEHE Bojie Ha mpocTopy CpOuje Hajeehum aemnom npumanajy [L{paoMopckoM ciuBy, anu u

MamuM JenoM JaapanckoM U Erejckom cnuBY, a OUIMKYje HUX BEJMKAa Pa3HOIMKOCT Y
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HaJIMOPCKO] BUCHHH, pesbedy, TEOJIONIKO] MOJI03M U aHTPOMOTeHOM yTulajy. cropujcku u
€BOTYITMOHU (aKTOpHU Cy Takohe JONpUHENH cacTaBy (payHe MakpoOeCKHUUMEHaKa, MoceOHO
NepUOAM TIIAlMjallfje U WHTeprIanujanuje (3HauajaH Opoj €HIEMHUX M PEIMKTHUX BPCTA).
I'moGanuu 3Hauaj (ayHe aKBaTUYHUX MaKpOOECKHMUMEHmaka Orjiefia ceé U y IMOCTOjamy
nomnyJsaiyja Bpcra kKoje ¢y Ha npoctopy Cpbuje Ha pyOOBHMa CBOjUX apeajia U TO U3 pas3jora
IITO CE Ha HEHO] TEPUTOPH]U, KaKo je Beh MOMEHyTO, M37Bajajy W JEJIOM MpeKIanajy 5
EKOpETHOHA.

dayHucTHUKa aHANKM3a TOJCMHUX TIpylMa aKBaTHYHUX MaKpPOOCCKHMUMEHaKa
CIIPOBEJICHA Cy OJ1 CTpaHe OpojHMX ayTopa. JleTaspaH mperiien UCTpaxuBama pa3MarpaH je y
Simi¢ (1993, 1995), Markovi¢ (1998) u Milosevi¢ (2013), Te y HapeaHOM ey TEKCTa,
J1ajeMo caMO OCBPT Ha 3HAYajHH]e PaJoBe

Turbellaria y Bogenum exocucremuma CpOuje TpBU NyT Cy MpOy4daBaHE O] CTpaHE
CrankoBuha (Stankovi¢, 1924). Mamu Opoj ayTopa je TpOoydaBao MEKYIIIE, HAPOUUTO
Bivalvia ka0 moceOHe KOMIIOHEHTE BOJCHHX €KOCHCTEMa, Kao IITo ¢y Ha mpumep: Radoman
(1976, 1983), Tadi¢ (1977), Arambasi¢ (1994), Jovanovi¢ (1995), mok cy caaTKOBOJHU
My’»XEBU MPOYUYCHH KOJ HAac o/ cTpane ayTopa Hesse (1929), Frank (1990), Arambasi¢ (1994),
Karaman B. (2001a,b, 2012), Karaman B. & Zivi¢ (2001) u Karaman & Karaman (2007).
[Toceban mompuHOC mpoyuaBamy (ayne Oligochaeta y Cpbuju majy Puki¢ (1975, 1982),
JakovCev (1983, 1984, 1986), Jakovéev & Markovi¢ (1989), Jakovcev et al. (1995),
Miljanovi¢ & Duki¢ (1989), Pujin et al. (1983), Bukic et al. (1975, 1980, 1982, 1992, 1996,
1997), buki¢ & Karaman (1994), Miljanovi¢ et al. (2001, 2003, 2004, 2005), Miljanovic¢
(2006), 3atum Paunovi¢ et al. (2003), Atanackovi¢ et al. (2011). Ilogatke o Hama3uma
Hirudinea y Bomama Cpouje naje Sket (1968). I'pyna Amphipoda je mpoyuaBana oj cTpaHe
Pljaki¢ (1952, 1962) u Karaman (1995, 2000, 2002), nox Decapoda cy npBu nyT npoy4aBaHe
on crpane Kapamana (Karaman, 1929, 1961, 1963), kacHuje BEJIMKH JOMPHHOC Y TIPy4YaBakby
JeKaroAHUX pakoBa aajy pasnuuutu ayropu (Paunovic et al., 2004; Pavlovi¢ et al., 2006;
Simi¢ et al., 2008).

Ephemeroptera cy mnpoywaBamu Filipovi¢ (1975, 1976), Markovi¢c & Mitrovic-
Tutundzi¢ (1997), Markovi¢ & Zivié (2002). Y HOBHje BpeMe TOIPUHOC Y MO3HABAKY TPYIIC
Ephemeroptera najy Petrovi¢ et al. (2014). UcrpaxkuBamuma Odonata 6asuiu cy ce Strahinié
et al. (1999) u Zivié et al. (1999b), a Plecoptera Dauti (1986); Markovi¢ (1998) u Dauti et al.
(2007). IIpBa uctpaxusama Trichoptera y Cpouju 3a0enexena cy y pagosuma (Radovanovié,
1931, 1935, 1953), 3atum HacTaBibeHa OJ cTpaHe Marinkovi¢-Gospodneti¢ (1975,1980).
Trichoptera cy jom o6paljuBamu Strahini¢ et al. (1999), Zivi¢ et al. (2000a, 2002a, 2002b,
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2003, 2005a, 2005b, 2006a, 2006b, 2009a). 13 rpyme Diptera HajOpojuuja damuimja
Chironomidae je mpoyuaBana oz crpane Jankovi¢ (1976, 1978, 1981, 1983, 1998), a y HOBHje
BpeMme Beuku gonpuHoc aajy MiloSevié et al. (2012, 2013) u Milosevi¢ (2013).

KomiiekcaHa wWCTpakWBama 3ajeJHHMIA AKBATHYHHX MaKpOEeCKHUMEHaka ca
€KOJIOIIKOT acreKkTa y BojeHuM ekocucteMuma CpOuje mpoydaBanu cy: Stankovi¢ (1924);
Zivojinovi¢ (1950); Filipovi¢ (1954, 1968, 1969, 1975, 1976, 1979); Barackov (1973);
buki¢ (1975); Buki¢ et al. (1986, 1992, 1997); Jakovéev (1983, 1986, 1989); Jakovéev &
Markovi¢ (1989); Jankovi¢ (1976, 1981, 1983, 1987, 1998); Jovanovi¢ (1998); Karaman
(1964, 1995, 1998); Konta (1997); Marinkovi¢-Gospodneti¢ (1975); Markovi¢ (1995, 1998);
Markovi¢ et al. (1997, 1998, 1999); Markovi¢ & Jankovi¢ (1989); Markovi¢ & Miljanovié
(1995); Markovi¢ & Zivi¢, (2002), Martinovié-Vitanovi¢ et al. (1998); Miljanovié (2001);
Paunovi¢ et al. (1997, 1999, 2003, 2006, 2007), Paunovi¢ (2007); Simi¢ (1993, 1995); Simi¢
& Simi¢ (1999, 2003, 2004); Pikanovié et al. (2008); Stefanovi¢ et al. (2009); Zivié et al.
(2000a,b, 2001a,b, 2005a,b) u Savi¢ et al. (2011).
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2. Iln/beBHU pajaa
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VY3umajyhu y o003up JuTepaTypHe TOJAaTKE O  Hajlla3uMa  aKBAaTHYHHX
MakpoOecknuMemaka y Boaama CpOuwje, Kao W BHIICTOJUIIA  XHUIAPOOHOJIOIIKA

HUCTpAKUBamka BOACHUX CKOCUCTCMA Y 3€MJbHU, I[e(bI/IHI/ICB.HI/I cy C.HGI[@hI/I IUJbCBU:

1. dopmupame Oaze mojgaraka TOJ Ha3UBOM «bBHOAMBEP3UTET aKBATUYHHUX
exkocuctema CpoOuje» BAES - EX Situ moce6Ho 3a rpynmy akKBaTHYHHX

MaKpO0OeCKHIMEmhAKa;
2. wu3paja CIUCcKa BPCTa MaKpoOECKMUMEmaKka KOHCTaTOBAaHUX y KOIMHEHHUM BoAama
Cpbuje y mepuoay on mpBor oubmmorpadckor momarka u3 1873. romune 10

JTaHac;

3. onpehuBame IEHTapa JTUBEP3UTETA MAKPOOECCKHUMEHaKa M0 PEUYHUM CIMBOBHMA

Ha oapy4jy Cpbuje u

4. mpenjor craTteruje  KOH3EpBalldje aKBaTUYHUX MaKpOOECKMUMEHmaka |

oJpehuBame IPHOPUTETA KOH3EPBAIlMje Ha HAITMOHAITHOM HUBOY.
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3. Marepujaua u meToae
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3.1. lloapyyje ucraxuBama

Penyonnka CpOuja je KOHTHHEHTATHA Jp’kaBa KOja C€ Haja3W y jyrOMCTOYHO]
EBpornu, Ha bankaHCKOM MOJYOCTPBY W jeTHUM JelioM y cpeamo] EBpomu, y IlaHOHCKO]
HU3H]H.

Komuene Bome Ha teputopuju CpbOuje mpumnamajy LlpHomopckom, JampaHckoMm u
Erejckom ciuBy.

Hajsehn 1eo Teputopuje npumana Jynasckom ciusy (Lpro Mope), oko 81.700 km?,
onHocHO 92,46 % teputopuje Cpouje (Gavrilovi¢ & Duki¢, 2002). OBoMm cnuBy npunanajy
cnenehe peke: Jlynas, CaBa, Benuka, 3amanna u Jy:xaa Mopasa, Komybapa, Tumoxk u puna.

CnuB Jagpanckor Mopa 3ay3uma MNOBpIIMHY of 4.732 km?, oxHocHO 5,36% ox
teputopuje Cpouje (Gavrilovi¢ & Dukié¢, 2002). OBaj 6acen oOyxBara 3anannu aeo Kocosa u
Mertoxuje, ca pexom benu pum, koja ce y AnbGanuju craja ca Lipaum J{pumom u ynusajy ce
y Jagpancko mope. Mehytum, oBe peke cy HajMame UCTpaKkuBaHEe y mpoTekaux 20 roauHa,
300T aKTyeJIHE TTOJIMTHYKE CUTYaIlH]e.

Hajmamy nospmuny y Cp6Guju 3aysuma Erejckn ciuB, ca moBpumiaom o 1.926 km?,
oxHocHO 3% on moBpumHe CpbOuje. OBaj ciuB oOyxBaTa CIMBOBE TpHjy peka: Jlemenarr,
[Tuuma n parosuimruna.

I'pynucame BOJOTOKOBAa M3BPIICHO j€ TpeMa BeIWYWHU ciuBa. Jluctpubyiuja
OopraHu3amMa M KapaTKEpUCTHKE 3ajeJHHIIC pa3MaTpaHU Cy y OJHOCY Ha CJIHMBOBE uHja je
nospuina Beha ox 4.000 kKm?, 1 y oxrocy Ha cuBoBe ToBpIIHHEE Marse 01 4.000 km?,

Ha ocnoBy oBakBe tumosoruje u3naBajy ce Jlynas, Capa, Tuca, Benuka, JyxHa u
Bamagsa Mopasa u Jlpuna, kao Beha cimBHa moapydja (mpeko 4.000 km?), ok ocramm
CIIMBOBH Cy I'pYNHCaHU y Mama ciauBHA noapydyja: Tumok, Komybapa, Mnasa u Ilek, benn
JpuMm u peke koje npunanajy Erejckom ciuBy (cnuka 2) (SCG ICPDR National Report, 2004,
Paunovi¢ et al., 2005a, 2005b).

3.1.1. Caus LHpHor mopa

3.1.2. AynaB

JlyHaB je Haj3HaAYajHWja EBPOIICKA pPEKa W TIPEJICTaB/ba EBPOIICKKM caoOpahajHu
kopugop 7. CactaBHU je 1€0 TPaHCEBPOIICKOT IIIOBUIOCHOT cucteMa Pajua — Majua — JlyHas,
Koju cBOjoM aykuHoM ox 3.505 km moBHOr myta cnaja ATnaHTuK U MeauTtepas, ToBe3yje

3anaa u uctok EBpome. JlyHaB je u Kpo3 UCTOpU]y YBEK OMO BakaH MehyHapoaHUW IJIOBHU
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myT. Jlyro BpeMeHa OHo je ceBepOMCTOYHA TpaHUIla pUMCKe ummepuje. lanac teue kpo3 wim
YUHU TPaHMILy JeceT 3emasba: Hemauka, Ayctpuja, CioBauka, Mahapcka, XpBarcka, CpOwuja,
Pymynwuja, byrapcka, Monnasuja u Ykpajuna. /lynas Hactaje o peke bpere u bpuraxa koje
u3Bupy Ha tuianuHu IlIBaprBang y Hemaukoj m ynuBa ce y LlpHo Mope Ha mpoctopy
Pymynuje. Ha cBom TOky kpo3 CpoOujy, myrom 588 km, Jlyma ce mpotexe on tpomehe
Cpbuje, Mahapcke u XpBarcke g0 yirha Tumoka, Ha Tpomehu CpoOuje, byrapcke u Pymynuje.

I'maBue mputoke y Cp6uju cy my peke Tuca, Casa, Tamumn, Mopasa, Hepa u Tumok.

3.1.3. CaBa

Peka Caga je 945 km nmyra peka koja Hactaje cnajamem Cape [lonmHke (M3BHpe Ha
Kpamckoj ropu) m CaBe boxumke (u3Bupe jyxHo onx Tpurmasa) kox Pamompune y
Cnosenuju. Y [lynaB ce ynuBa konx beorpama. IIpotude kpo3 derupu 3emsbe: CroBeHH]Y,
XpBarcky, bocay u Xepreropuny u Cp6ujy. Hajpehe mputoke y CpoOuju cy [punHa u
Kony6apa. 3nauajuu rpagoBu Ha Toky Case kpo3 Cpoujy cy Cpemcka Mutposuna, 1labar u
Beorpay. ITosprmma cimBa Case je 97.713 km?, o mysxuuu je apyra, a o npoToKy Hajseha
nputoka [[ynaBa. CaBa je o]l BEJMKOT 3Hayaja 3a JAYHABCKH CIIMB W 300T CBOj€ M3y3ETHE
OMOJIOIIKE M TEOJIOLIKE Pa3HOJMKOCTU. Y cnuBy CaBe mporvialieHa Cy 4eTUPH pamMcapcka
noJpy4ja, o Kojux jenHo Ha tepuropuju Cpouje (Obencka 6apa). Takohe ykipydyje u OpojHa

3Ha4ajHa MoJpyyja 3a NTULE U OMJbKe U 3amTuheHa moapyyja HalMOHAIHOT 3Havaja.

3.1.4. Tuca

Peka Tuca nmpencrasiba HajayXKy NpUTOKY JlyHaBa, ca YKyITHOM Jy>KHHOM 0J1 0KO 966
km. Hacraje y VYkpajunu, y 3anaguum Kapmatuma, cmajamem llpue Tuce u beme Tuce.
[Tpotuue kpo3 Ykpajuny, CioBauky, Pymynujy, Mahapcky u CpOujy. YiuBa ce y JlyHaB kon
Crapor Cnankamena. ¥ Cpouju, Tok Tuce usHocu 168 km, ox ymrha y JlyHaB g0 cpricko-
Mmahapcke rpanuie, mrto odyxsara oko 17% mweHor ykynHor Toka. Hajeha npuroka Tuce je
Mypem, a 3atum cinene berej, bonpor, 3narumna, Kepem, Camom u Illajo. bauku kanan
noBesyje Tucy ca /lynaBom, a berejcku kanan ca TamumeMm. Tuca mpeacraBiba MpUpPOIHY
rpanuny usmely bauke, a necnoj, u banara Ha 1eBoj obanu, a momro noaupyje u Cpem Ha

yurhy xkox Crapor CinaHkaMeHa, IPeaCTaBJba PaBy BOjBOhAHCKY PEKy.

3.1.5. Beituka MopaBa

Pexa Mopasa, unu Benuka MopaBa, Hactaje crajamem 3amagHe Mopase u JyxHe

Mopase kox Cranaha. YnuBa ce y JlynaB Ha mpoctopy usmelhy CmenepeBa u Kocromma.
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Mopaga je, 3ajeqno ca 3amagHoM MopaBom, HajBeha cpricka peka. [lyxuna Benuke Mopase
je 185 km, ca 3anmagnom Mopasom 493 km.

Hekanma je oBa peka Omnma ayxa, anu je 300r peryjianuje peyHoOr KopuTa Hu
MEIHOPAIMOHUX pajoBa JaHac yuumeHa kpahom. Cucrem Mbap — 3amamna MopaBa —
Bennka Mopaga nipencraBsbajy pednu cucreM aykuue 550 Km, najayxu Ha bankany.

[Tospimua ciuBa Bemuke Mopage je 6.126 km?, a ieor mopaBckor cuctema 37.444
km?, wro je 42,38% on moBpummHe CpOuje. Benmmka MopaBa mpoTuue HajIIOJHHUJUM U
Hajrymhe HacesbeHMM mozapydjeM neHTpanHe CpoOuje, 3BanuMm I[lomopaBibe, HacTaauM Ha
MeCTy 3ajquBa Hekaaammer [lanoHckor mopa koje ce mcymmio mpe oko 200.000 roguHa.
Herne na monoBuHU ayXWHE JOJMHE Haia3u ce barpmancka kmucypa. [lputoke Benuke
Mopase cy: JoBanoBauka peka, llpuuna, PaBanumna, PecaBa u PecaBuma, Kanenunhka peka,

Jlyromup, benuia, Ocaonuiia, Jlenenuna, Paua u Jacenuna.

3.1.6. Jy:xkna Mopasa

Peka Jy:xna MopaBa Hactaje o bunauke Mopase u Ilpemescke MopaBuiie koje ce
crmajajy ko1 bByjaHoBma Ha HaaMopckoj BucuHK o1 398 m. Jlyrauka je ox u3Bopa 295 km u
Teue YIrJIaBHOM y cMmepy jyr-ceBep. Tok Jy:xHe Mopase npeacTaB/ba KOMIIO3UTHY JIOJIHHY.
By unHM Hau3MEeHUYHO CMemuBame Kiucypa u kommHa. Kox Cranaha ce Jy:xna Mopasa
cyctuue ca 3anagHoM MopaBoMm u 3ajeqHo uuHe Benmuky MopaBy. Jyxna MopaBa npuma
ykynHO 157 mpurtoka (75 ca neBe cTpaHe U 82 ca JIeCHE CTpaHe), 0 KOjux BehrHa TOKOM
JeTa mpecymryje. 3HadajHUu TOKOBU cy: Berepuuma, Jabmanuia, ITycta pexa u Tormmuma ca
neBe cTpane, u Bpna, Brnacuna, Humasa, Tononnuka pexa u Coxobamcka Mopauia ca

ACCHC CTpaHC.

3.1.7. 3anaagna Mopaga

Pexa 3amagna MopaBa mnporuye kpo3 HeHtpanny CpOujy M 3ajenHo ca JyXKHOM
MopaBom uune Bemuky MopaBy. 3anmagna Mopasa je ayra 308 km, mHacraje crajamem
Mopaguiie u bBerume kox cena Jlemocasuha Ha 302 m HaaMopcke BucuHe. 3anagHa Mopasa
npotuue kpo3 Yauak, KpasseBo, Bpmwauky bamy, Tpcrenuk u Kpymesan, a y [Tapahunckoj
KOTJIMHM criaja ce ca Jy)xnom MopaBoM u 3ajento popmupajy Benuky Mopasy.

3anagna Mopaa je neBa cactaBHuiia Benmnke Mopage. [Ipoceunna mmprHa oBe peke
n3HOoCcH OKO 35 M, a MakcuMaiHa AyOWHaA Jocexke 10 4 M, BEHO CIMBHO MPOApYYje mMMa

nospumiay ox 15.849 km® 3amagma Mopasa mpuma 85 HpHTOKa, O JeBHX Hajehe cy
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Uemepnnia, nunna u ['pyxa, a oxg mecHux, mocebHo ce ucrtuye Mbap, 3atum Pacuna u

bjenuma.

3.1.8. Ipuna

Pexa Jlpuna ayra je 346 km, a macraje cnajemem pexaTape u ITue kox Illheman
[Tosba y Lpuoj IN'opu. Ipotrue xpo3 Lpuy ['opy, bocuy u Xepuerosuny u Cpoujy. Hpuna je
HajBeha mpurtoka peke Case, y kojy ce ynuBa 0mu3y Cpemcke Paue. lyxuna toka Jpune
kpo3 Cpb6ujy je 220 km. Behe nputoke [pune ca aeBe crpane cy: Cytjecka, buctpua,

[Tpaua, Ipumaua u Jama, a ca necue: hexoruna, JIum, P3aB, JbyboBuha u Jagap.

3.1.9. Koany6apa

Pexa Komybapa je mecma mputoka Case, ayra oko 123 km. Hacraje ox nBa
M3BOpHUIIHA peuHa Kpaka: OOHune u Jabmanune koje ce crmajajy ucrpen BasseBa Ha 193 m
HagMmopcke Bucune. Ca jeBe crpane nputoke cy: Pabdac, Knagauma u Tamuasa, JbybocTuma
ca pgecHe: I'pamamn, bama, Jlemenuma, PuOnumma, Tommuna, Jbur, Ilemran, Typuja u
bemwanuma. Yiusa ce y CaBy koa Obpenosia. CiuB Komybape nznocu oko 3.600 km? u y
BEMY ce Haslaze OoraTa Hanasuiura quraura. Ilpea Beha nputoka Komy6ape je ['panan, koju

JOj IpUTHYE ca JIECHE CTpaHe.

3.1.10. MuaaBa u Ilex

Pexa MuaBa Hactaje kao TucHuna y Kyuajckum rurannHama y uctounoj Cpouju, mos
BpxoM Benuku Kpmi. Pexa Tede Ha ceBep W mpoTHYE MOPEA MCTOYHUX MaJWHA TUIAHWUHE
bempanunia, kpo3 ckopo HeHacesbeHO mojpyyje. Hakon mro cturae 1o XoMmosea, y TucHuily
ce Ha BUCcUHU 011 320 MmeTapa yiuBa y jako JKaryOudko Bpesio U oJ T€ TauKe peKka je Haaajbe
no3Hata kao MinaBa. Mepehu o XKaryouukor Bpena, peka je qyrauka 122 km.

ITex je peka y jyroucrounoj Cpbuja, mpuroka JlynaBa. Ykymue je myxkune 129 km.
dopmupa ce crajameM aBejy peka - Benuku u Mamu Ilek. ConicTBeHn 6aceH nMa MOBPIIUHY
on 1.230 km?. Ilpoceuan mporok Boxe 8,5 m3/s. Ilex ce ynuBa y JlynaB ko Bemukor

I'papgumra.

3.1.11. Tumoxk

Pexa Tumok je Hajeha peka y uctounoj CpOuju M mocneama, JeCHa IMPHUTOKA
JynaBa. Hacraje cmajamem benor Tumoka u Ilpuor Tumoka kox 3ajeuapa Ha 118 m

HaaAMOPCKE BUCHUHE.
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Viusa ce y ynaB 10 Km uctouno ox Herotuna, Ha 30 M HaaMOpCcKe BUCHHE H TO j€
Hajumka kota CpbOuje. Ha tom nmeny Tumox mpencrtaBiba rpanuily mpema byrapckoj y
ayxunun 0d15,5 km. Tyxuna Tumoxka je 88 km, a moBpmuna cimBa 1.222 km?. 3ajenHo ca
benmum u Tproumkum Tumokom ayradak je 201,7 Km u uma noBpmuny cnuBa 4.630 km?2,
Bberos mporuiiaj je Hajehu y Omusunu ymrha u usnocu 300 M3/s, a HajMamu cBera OKo 3
m3/s, mro moka3yje ga peka mMa OyjuuHe omiauke. benm TuMok HacTtaje crajamem
Tprosumkor u Cpseumkor Tumoka. CnuB TUMOKa H3JI0KEH je€ CHAXKHOM JIEJIOBalbY €po3uje
U 10 TOME C€ pa3jiHKyje oJ ocTaiux peka y ucrouHoj CpOuju. Ha meroroj moBpmIuHH
peructpoBano 8§12 OyjudHMX TOKOBa O]l KOjux HajBehwm Opoj je ca 3amaguux naguHa Crape

TUTAaHWHE.
3.1.12. CamB JagpaHckor Mopa

3.1.13. bean dpum

benu [lpum je jenHa o ABe peke YHjUM cliajameM Hactaje peka pum y AnbaHuju.
Hpyra peka je Llpuu Jlpum. Bbux nBe ce cmajajy y ceBepoucTouHO] AnOaHUjU KOJ rpaja
Kyxkeca. [ly:xuna Benor Ipuma je 175 km (156 km y Cp6uju, 19 km y AnbGanuju). Peka
n3Bupe Ha TuraHuHM JKibe® y Metoxuju, ceBepHo ona Ilehw m mpoTruye Kpo3 Mory-Kpamky
perujy Meroxujy. Y moueTHoM neny Toka, bemn [lpum je peka moHOpHHUIlA, Koja ce
10jaBJbyje Kao CHakaH M3BOpP M BOJOMAJ BHCHHE 25 Merapa Oimnsy cena Panosan. M3Bop
peke y moaHoxk]y Pyconmje Hamasum ce Ha HagMopckoj BucuHU on 580 M, a koTa Mecra
cnajama ca Llpaum [Ipumom je Ha 240,8 m. benu [Ipum mMa myHO 3HA4ajHUX MPHUTOKA!
Ilehka buctpuna, /leuancka buctpuna, Epenuk cy necne, a Mcrouka peka, Peka Knuna,

Mupyma, Pumank, Tomryra u IIpuspeHcka bucrpuna cy gese npuTokxe.
3.1.14. CauB Erejckor mopa

3.1.15. Muuma

Pexa ITunma npunana Erejckom cnuBy, ayxune je 128 km. Hben uzBop ce Hamasu y
Cp6uju, npotude u Kpo3 MakenoHH]y, T/€ ce yiuBa y peKky Bapaap kao meHa JieBa mpuTOKa.
CruB oBe peke ykymHo uma 3.140 km?, ox uera ce 1.257 km?® namasu y Cpouju, a 1.893 km?y

Maxkenonuju.
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3.1.16. IparoBumruuna

Peka JlparoBumituia je necHa nmputoka CTpyme, peke Koja mpoTude kpo3 byrapceky, y
TOmEM TOKY kpo3 I'puky, a 3arum ce ynmuBa y Erejcko mope. Ha teputopuju CpOuje
xuaporpadcku cucrem JlparoBumTuile yuHu 166 cTamTHUX W MOBpeMeHUX BojoToka. Hajeha
npuToka je bpankoBuuka peka. YKynHa nyxxuHa [[paroBumrhiie uzHocu 63 Km, o Kojux je

52 km y Cpbuju.

3.1.17. Jlemenaix

Pexka Jlenenar je peka koja u3Bupe Ha jykHUM oOpoHuuma llap nnanune. Teue kpo3
Cupunnhky XKymy, mporuue kpo3 lltpnie u jyrouctounum o6oaoM KocoBcke KoTIHMHE Y3
ceBepHy crpany lllape mo Kawanmka. Kog Ckompa ce ynmua y Bapmap. Hajpeha mputoka
Jlenenna je pexa Hepoaumka, OTHOCHO H-GH jy)KHU Kpaj, MOLITO OHA KOJ YPOILIEBIA MPaBU
oudypkauujy, Tj. AeIHM ce Ha JABa Kpaka: jeqaH (ceBepHH) Kpak otude y CUTHHUILY, 3aTUM Y
N6ap u Ha kpajy y LlpHO MOpe, DOK Ipyru Kpak ojjia3u kKa jyry u koj Kayanuka ce ynuBa y

Jlenenar, 3atum y Bapaap u Ha kpajy y Erejcko mope.
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Cnuka 2. VcTpakuBaHu pedHHU CIMBOBH Ha nofpy4jy Cpouje
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3.2. Mertonosioruja  cTpaTerdje  KOH3epBalHje  AKBaTHYHHUX

MaKpoOeCKHYMemhaKa

Heomxoman ycnoB 3a mpuMeHy paspalieHe crparervje KOH3epBallMje aKBaTUYHHX
MakpoOeCKMUMEehaKa Ha HAITMOHAIIHOM HHUBOY je MOTyhHOCT Kopulihema 0a3e mojgaTaka mo;i
Ha3uBoM buoauBep3uter AkBarnunux Exocucrema Cpowuje, ex situ zamrura, BAES ex

situ Gase.

3.2.1. ®opMupame, CTPYKTYpa u cajap:kaj 6aze mogaraka BAES ex-situ

Pesynratu nmpukasaHu y OBOM pady npousmiiaze u3 ¢popmupane 6aze noparaka. basza
nogataka BAES ex situ je mpunpemsbeHa Kao penannoHa 06asa rmojataka, a Kao CHCTEM 3a
yImpaBsbarmke 6a3oM mojaaraka kopuctu ce Microsoft SQL Server (ciuke 3 u 4).

OCHOBHY CTPYKTYpY pauyHapcke 0a3e rmojaraka YMHe IOJaly O BpCTaMa akKBaTUYHUX
opraHusama, Ipe CBera MakpoJIrd, MakpoOecKHUMemaka u puba, Koju Cy 3a0elexeHH y
kormHeHHM Bogama CpOwje. Y oBoM pany moceOHa Maxma je nmocBeheHa akBaTUYHUM
MakpoOeCKHIMeHhaIuma.

[Tomam y 6a3u 0 akBaTHUHUM MaKpOOECKHUMEHalMa Cy JIBOjaKoT TOpeKJIa U TO:

1. myOnuKoBaHU JWTEpaTYypHH MOJMANM O AOCATANIBUM HCTPAKUBABLUMA aKBATUYHUX
MakpoOeCKMUMeaKa y KOMHeHUM BojilaMa CpoOuje u To moueBmu ox 1873. rogune (HayuyHuU
Y CTPYYHH PaZoBHU, MOHOTpaduje, KEbUTE U IPYTH NMUCAHU U3BOPH); U

2. pe3ynaTaTd TEPEHCKUX HCTpakMBama TUBEp3UTETa BojAeHUX craHumTa Cpouje y
npoteiux 10 roguHa ucrpaxuBauke rpyne LleHTpa 3a KoH3epBaiujy OuoauBep3uTeTa
KOITHEHUX BOJla M puOapcTBa Ha OTBOPEHUM Bomama - Axsapujym [IM® Kpaeyjesay. OBu
MOJIallK CY, 33 Pa3IuKy O] MPETXOJHUX XOMOT€HH, jep Cy AOOHjeHU Ha OCHOBY CTaHAApIHHUX
XUAPOOUOIIONMIKMX TOCTyIMaKa M METOAa 3a HCTPAXKHBamba AaKBAaTUYHHX EKOCHCTEMa U

XHJIPOOHOIICHO3A.
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Ca uadpopMaTHUIKOT acmeKTa, 6a3a caap>Ku JBE OCHOBHE IEIMHE H TO:
1. paaHy WM aIMHHHCTPATHBHY ICJIMHY H
2. (uHanHEe U3BEIITAjC.

[Moman w3 ¢UHATHUX W3BEIITaja Cy JAOCTYINHH JaBHOCTU IIyTeM HHTEPHET

npeseHTauje 6ase Ha aapecu: http://baes.pmf.kg.ac.rs.
AJIMUHHUCTpPATUBHH Jie0 06a3e cacToju ce u3 Tpu Mel)ycoOHO 3aBHCHA Jie1a U TO:

1. 7eo 3a yHOC OCHOBHHUX, MPUMAapHHUX MO/IaTaKa WJIK OCHOBHU MOJYI,

2. MOIyN KOjU je HaMEmEeH 3a TMPOILEHY CTeleHa YIPO’KEHOCTH TAaKCOHa Ha OCHOBY
kputepujyma IUCN (IUCN, 2001 ver 3.1., 2010 ver. 8.1); 3a mpoleHy pH3HKa
W3yMHpama M CTEIeHa MPHOPUTETA 3aAIITUTE YIPOKEHUX TaKCOHA HAa HAIMOHATHOM
HuBoy, nmpema mojaeny ESHIPPO (Simi¢ et al., 2007) u

3. MojyJia KOju caJp:Ku MoAaTKe o X Situ TpeTMaHy XuapoOHnoHara.

OCHOBHU M MPUMAPHH MOAYJI 0a3e nMa cienehu caapxaj:
1. TavaH Ha3WB TaKCOHA U HACHTH(UKAIMOHU Opoj TakcoHa (M]] TakcoHa),
2. TOoaWHA HaJaXema TaKCOoHa (YYECTAIOCT Halas3a y oapeheHom BpeMeHCKOM Teproy),
3. OpojHoCT (abyHaaHIa) MOMyJalHje TAKCOHA U3PaXKEeHa je MPEeKO PEeIAaTUBHOT MHIEKCa
u To nipema cienehoj rabenu (Tabena 2)
Tabena 2. Tlapamerpm 3a oapehuBame  penaTuBHe  OpOJHOCTH  aKBAaTHMYHUX

MaKpoOeCKHUMEHaKa

% yuemhe takcona  Mupaekc OpojHOCTH Opoj nuauBuaya /0,1 m*

>1 1 1-10
1-10 2 11-50
11-20 3 51-150
21 -50 4 151 -500
51-100 5 > 500
HE MOCTOjH Mo/IaTaK 6 HE MOCTOjH M0/1aTaK

4. exocHWcTeM TJIe je TaKCOH KOHCTaTOBaH M JIOKAIUTET YKOJHKO IOCTOje MPELU3HH
MOJIAIH,

5. mojarak O BEIMYMHH OJHOCHO, 3ay3€TO] MOBPIIMHU Yy CTAHUINTY KOjy IOITyJIaImuja
JIaTOT TaKCOHA HaceJhapa,

6. momatak o reorpadckom mosoxajy (['TIC momamu) craHumTa TOAe je TaKCOH
3a0emnexeH, MoJlaTak O CTaTyCcy yrpoxkeHocTH Ha mehyHapoaHom HuBOY (6aza [UCN
Red List Categories and Criteria. 2001 ver. 3.1., 2010 ver. 8.1) u Ha HaIMOHATHOM

HuBoy (Ypenda o 3amrutu npupogaux perkoctd. PC op. 50/93 u 93/93) u
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7. TomanM O ayTopy M MyOJIUKAIM]U WK ayTOpUMa HACHTH(UKAIIH]E KO HE00jaB/bEHUX
noJiaTaka.
AHanm30M OCHOBHOT MOfyJa 0asze 100ujajy ce cienehu mogamnu 0 CBAKOM TaKCOHY:
1. Tpena moBehama WM cMamema OPOJHOCTH TOMyNalUja y AyKeM Win Kpahem
BPEMEHCKOM IIEPHOY,
2. TpeHH cMameHma WU MoBehama apeajia paclpocTpamema U 3ay3eTe TEPUTOPH]E,
Ka0 U MPOCTOpHA AUCTHOYLIMja onyJanuja y Bojgama Ha noapydjy Cpouje u

3. caJammy CTaTyC YIPOKEHOCTH TAKCOHA HA TJI00ATHOM W/WJIH JIOKATHOM HHUBOY

V3opkosamwe akeamuunux makpobeckuumersaxka u uoenmupurayuja

HcTpaxkuBama akBaTUYHUX MakpoOecknuMemaka Ha mpoctopy CpOuje u3BpiieHa cy
Y CKJIOITY KOMILIEKCHUX XUAPOOHOIONIKNX HCTPAKUBamka KOMMHEeHUX Boja CpOuje, y mepuoay
ox 2006. mo 2012. ronuse.

VY30pKkoBamke MaKpOMHBEPTEOpaTa, Y 3aBUCHOCTH O] THIIA €KOCHCTEMA, je BPIICHO
6enrocHoM Mpexom 1o CypOepy 3axBarne nospiuae 0,00625 m?, ca npomepoM okarna 250
um, kao u 6arepuma tuna Exman. Y30pkoBame pydHUM OCHTOJIOMIKMM MpeXama BPIIEHO e
TEXHUKOM TIOJIM3alka MaTepHujajia ca MOJJIOTe W HHErOBUM CaKYyIJbalkeM Yy MpPEKY Koja je
OKpEHyTa Y MpaBIly BOJICHOT TOKA.

OcuM y30paka MaKpoOeCKHIMEHaka HCTOBPEMEHO Cy Ha TEpeHY OClIe)KeH! U MEpEHH
OCHOBHHM MOP(OMETPHUjCKU, PU3NYKK U XEMHUJCKU MapaMeTpH, Kao U MOAALU O BHIJbUBOM
aHTPOTIOTEHOM YTHIIA]y.

VY3opuu MakpobecknuMmemaka cy (QukcupaHu Ha Tepeny 4% dopmangexuaom, a
uaeHTu(dUKaIMja je U3BpIIeHa y Xuapoouoonkoj sadboparopuju lleHTpa 3a koH3zepBanujy
OmoauBep3UTETa KONMHEHUX BOAAa M pudapcTBa Ha OTBOPeHUM Boaama, MHctutyTta 3a
6uosorujy u exonorujy Ilpupoano-matemaruukor ¢axynrera y Kparyjesiy.

Wnentudukanja MakpoOeCKHUMEmaKa je M3BPIICHA Ha OCHOBY OJroBapakyhux
KkJbyueBa. 3a uaentudukanujy Oligochaeta kopunthenu cy uaeHTHPHUKAIIMOHN KJbYYEBH 110
Brinkhurstu & Jamieson (1971) u Hrabe-y (1981). Unentudukammja Odonata usspiiena je
npemMa KibydyeBuMa koje cy namu bemoscku (1994) wm Nilsson (1997). Hirudinea cy
uneHTuduroBane nmomohy kibyda koju najy Mann & Watson (1964), Gastropoda uHa ocHoBy
peneBaHTHUX uaeHTH(HKanMoHUX KibydeBa (LoZek, 1956; Macan & Douglas Cooper, 1994)
u npupyunuka (Pfleger, 2000), nox Decapoda momohy crnenehux kipyuesa (Bott, 1950, 1972;
Karaman, 1961, 1963; Holdich, 1992, 2002; Fireder & Machino, 2002). Ephemeroptera cy
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uaeHTuUKOBaHe TpeMa KibyueBuMa koju cy manu (Ikonomov, 1959; Belfiore, 1983; Elliott
et al., 1988). 3a Trichoptera xopurthenn cy kpyueBu npema Wallace et al. (1990), Edington
& Hildrew (1995) u Pescador et al. (1995). Plecoptera cy uaenTtH(uKOBaHE HA OCHOBY
cienehux uaeHtudukanmonux kibydeBa (Hynes, 1967; Sowa, 1970; RauSer, 1980; Sivec,
1980; Zwick, 2004). Uaentudukanuja Diptera usspmieHa je momohy kJbyueBa Koje Aajy
Nilsson (1997), Vallenduuk & Pillot (2007) u Pillot (2009). Kox uncekara nacHTHdUKaLH]a
je BpIIIeHa Ha HUBOY JIapBH, a IJe roj je 6uno Moryhe u Ha HUBOY OJPaciIMX jeTUHKH.
Wnentudukanuja je cuposeaena nomohy ounokymnapue ayne NIKON SMZ - 800 u
mukpockorma NIKON Eclipse E 100 ca mururannom kamepom MOTICAM 2000 Digital

Camera.

3.2.2. ®opMupame CIHUCKA TAKCOHA AKBATHYHHUX MAKPOOeCKHNYMeHaKa

Ha ocnoBy anammze BAES 0a3e mnonaraka wu3pahieH je CHOHCAaK aKBaTUYHHX
MakpoOecKHUMemaKa 3a0eexeHnx y BojeHuM ekocucreMuma Cpouje ox 1873. roaune mo
nanac. Criucak je cacTtaBJbeH Ha OCHOBY TPEHYTHO Bakehe TaKCOHOMCKE HOMEHKJIAType 3a
CBaKy TIpymy nmocebHO, mpu ueMy cy kopuinhene crnenehe ©6a3e mopjaraka:

(http://www.freshwaterecology.info), Fauna  Europea  (http://faunaeur.org), Global

Biodiversity Information Facility (http://www.gbif.org). C 063upom ma momaru oOyxBaTajy

Ayradak TepHoj] MCTPaXKHWBamka, TOKOM BpEMEHAa Ce HOMEHKJIATypa Memana y CKIaay ca
pa3BojeM TaKCOHOMH]E, IITO j€ HAPOYUTO MHTEH3UBHO IMOCIEIHUX TOAMHA HAKOH YBOhema
MoJieKyJapHe TakcoHomuje. Ilopen mojaBsbuBama OpOJHUX CHHOHHMMA, TOKOM BpEMEHa je
JONUIO W JIO TPOMEHE CTaryca MHOTHX BpCTa, Kao M W3/Bajarba IMOCEOHMX BPCTa HIIH
rpyInucama CPOJAHUX BPCTA.

VYjennauaBame TAKCOHOMCKHUX 3aIlica y TOTJIey HOMEHKIIAType 3HauajaH je JIe0 OBe
aucepranyje, uyemy je mocBeheHa rmoceOHa maxma. YHOTpeOOM CTaHIapIU30BaHE
TaKCOHOMCKE HOMEHKJIaType omoryheH je KBaJMTeTaH U3BEMTaj, ITO 00e30ehyje
MMOPEIUBOCT TMOJaTaka, He caMO Ha JIOKaJTHOM HUBOY, Beh u Ha rinobGamHom. Hamepa Ham je
6una na 3Hayaj BAES 6a3e u oBor pama He Oyae camo JIOKaIHOT Kapakrtepa, Beh ma ce

00e30e1u 1 mmpa ynoTpeO/bUBOCT.
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3.2.3. duarpupame HJIM ceJeKIHja BPCTa AKBATHYHUX MAaKpPOOeCKHUYMeHaKa W3

¢dopmupanor cnucka

Cpaka BpcTa M3 CHOHCKAa C€ y JajbeM TOCTYNKYy (UATpHUpa MpPEeKo H3adpaHuX
KpUTEpHjyMa, ca IHJbEM H3/Bajarba JIOKAIHO 3Hauajuux jeounuya rouzepsayuje (JI3JK).
CBaku KpUTEPH]YM CE€ BpEJHYje TPOCTEIIEHOM cKajioM U To 1, 3 u 5. Ha ocHOBy momaraka u3
0a3ze W BpeaHOBamA IMOjeAUHAYHUX KPHUTEPUjyMa, BPIIM CE paHTHpAmkE CBaKe BPCTE.
CabupameMm 06010Ba IOjeIMHAYHUX KpUTepUjymMa 1o0uja ce 30Mp Ha OCHOBY KOjer ce
onpehyjy JI3JK 3a mojenune Bpcre. YcBojeHO je nma 30mp OomoBa Behu om 25 oapebhyje
rpanuiy usMmehy Bpcra koje umajy craryc JI3JK m oHuX Koje Taj craTtyc Hemajy. YKynaH
30up ox 25 GomoBa 3HauM fAa je BpcrTa 3a Buile on 50% omaOpaHux Kputepujyma aoduiia
oueny 5. Ctpareruja je 3a caja, TeCTHpaHa Ha rpylaMa ca HajBUIIE MOY3/JaHUX I0JaTakKa,

kao mto cy: Ephemeroptera, Plecoptera u Decapoda (dbam. Astacidae).

Kpurepujymu 3a uzaBajame 1oxanno snavajuux jeounuya konsepsayuje (JI3JK) cy cnenehu:
e @DpPeKBEHTHOCT BPCTe Y BpeMEeHy
*
1. yecra BpcTa - KoHcTaToBaHa y Buie oj 50% BpeMEHCKHX HWHTepBajia (TOYEBILU
OJ1 TIPBOT HaJia3a),
3. cpenmwe yecta BpcTa - KoHcTaroBaHa y 20 1o 50% BpeMEHCKMX MHTEpBaa U
5. peTka BpcTa - KOHcTaToBaHa y Mamwe o1 20% BpeMeHCKHUX HHTepBaia (camo
JjemHOM)
*
y3€TH Cy y 003Up BpEMEHCKH UHTepBanu of 5-10 roauna
e @DpeKBEHTHOCT BPCTE Y NPOCTOPY
*k
1. yecra BpcTa - KoHcTaTOBaHa y Buiie o1 50% ciauBoBa
3. cpenme uecta BpcTa - KoHctaroBaHa y 20 1o 50% civBoBa u
5. peTka BpcTa - KOHCTaToBaHa y Mame o1 20% ciuBoBa.
*%x . .
(PEKBEHTHOCT Y MPOCTOPY j€ pa3MaTpaHa y OJJHOCY Ha CIIMBOBE KOju ¢y Beh neduHucanm y
OBOM pajy (cinuka 2)
e AOyIaHTHOCT
1. y mocamammsuM HajgasuMa Ha Bulte ox 50% 3a0ellekxeHUX CTaHUIITA [IPEOBIafaBa
y
. . . KRk
BeoMa OpojHa W/miii OpojHa momynanuja
3. y nocamammsuM Hajdazuma Ha Buiie o 50% 3a0enekeHuX CTaHUIITa MPEeoBIaIaBa

OpojHa w/unu cpenmwe OpojHa Mmonynanuja u
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5.y nocamammsuM Hajdazuma Ha Butie o 50% 3a0enekeHnX CTaHUIITa MPEoBIaiaBa
cpenme OpojHa, MaToOpojHA TTOTYJIaIl]ja WU TI0jeIMHAYHH HaJIa3H.
*kk
npemMa ckanu y Tabenu 2
e HwuBo exoJionike cnenujaju3amuje TpemMa CEKOJOIIKUM TapaMeTpuma u3 0ase

(www.freshwaterecology.info) u Ta6ene 4

1. CYPUBAJICHT, KOCMOIIOJIHT, HacC€baBa CBC THIIOBEC BOACHHX CKOCHUCTEMA, HC

*kkk

HaceJhbaBa WM HE3HATHO HAceJhaBa OCETJHHBE BOJCHE EKOCHCTEME
3. yMepeHH CTEHOBaJeHT (Ha Oap jeJaH eKOJOUIKM (DaKTOp), JIOKAIHU EHJEM,
cyOeHJIeM, pEeTHOHAIHU €HJIEM CIIMBa WM HacesbaBa Oap 2 THIa BOJCHUX €KOCUCTEMA U

5. HU3pasuT CTCHOBAJIICHT, CTCHOCHACMMT, je,I[HO BOJACHO CTAaHHIITEC HJIM HacCC€JbaBa

*

caMo jenaH THIT BOACHOT' €EKOCHUCTEMA HJIM CaMO OCECTJbHUBE CKOCI/ICTCMG* .
“loceGHa rpyma eKoCHCTEMa KOjHMa Ce JaHAC CBE BHIIE OK/IAA MAXEha, Cy T3B. hparminu exocucremu. To
Cy €KOCHCTEMH KOjU MOJ YTHIajeM pazINYUTHX HETaTHBHHUX aHTPOIOTEHHX YTHIaja TpIE TpPajHE, a YecTo
HpeBep3UOIIHE MPOMEHE KOje IOBOJIE A0 Memama (IOPUCTHYKOT W (ayHHCTHUIKOT cacTtaBa, mopemehaja
LEHOTHYKHX OJHOCA M Ca THM Y Be3H (YHKIHMOHHCAama NAaTOI eKOCHCTeMa. JeIHOM pedjy, TaKBH €KOCHCTEMH
rybe cBOje NpUPOJHE OJUIMKE U TPETBApajy ce y pa3iuuuTe JErpasjallMoHe CTaiHujyMe, YUMEe Ce TPajHO TyOou
n3BOpHA OMOJIOIIKA Pa3HOBPCHOCT KOja MX je Kapakrepucana. To 3Ha4M jAa y MpolecHMMa Jierpajiaiuje
(parmiIHUX eKocucTeMa HeCTajy MHOTe, 0 NpPaBWly YrpoXkeHe OMJbHE M >KUBOTHILCKE BPCTE 3HayajHE 3a
pEervMoHayHu, ajau M riobamHu reHo(oHA M OuojuBep3uTeT. Y OBY Ipyny (parmiHuX eKocucTeMa yiase
cinenehy TUIIOBH:

1) BHCOKOIUTAHMHCKH €KOCHCTEMH HM3HA] TOPH-E MIYMCKE TpaHWIle KOju 00yXBarajy M3BOPHE allHjCKe CTEHE,
Kamemape, pyAdHe ¥ CHEXaHWKe, YKyJbydyjyhin © BHCOKOIIaHWCKe Tekyhuie, 2) cybanmujcka 30Ha
eKocHcTeMa KiekoBrHE (60pa KpUBYJba), YKIbYUYyje M BUCOKOIUIaHKCKe TeKyhuile, 3) ropma rpaHuila IyMCKHUX
EKOCHCTEMa, YKJby4yje M BHCOKOIUIaHHCKe Tekyhuie, 4) MIaHWHCKA W BHCOKOIUIAHMHCKH €KOCHCTEMH
TpecetuiuTta 5) onurorpodHa riuamujanHa jesepa, 6) CTENCKH €KOCHCTEMH, YKJbYdUyje H BOJCHE €KOCHCTEME Y
cTenama, /) Maid BOJCHH eKocucTeMu eyTpodHor tuma (Oape, MouBape, MUIITOJBHHE, JIOKBE), 8) eKocHcTeMH
MOPCKHX Telr4aHux obana, 9) eKoCHCTeMH CeIpeHnX Haciara (IyX OMUrOTPOPHUX PEUHHX TOKOBA Y OpIACKUM

" IIJIaHUHCKHUM TOKOBI/IMa).
e Jloka/iHa pacnpocTPameHOCT — apeaJl JOKAJIHOT PacpoCcTPambemha
1. npoctupe ce Ha Buie o 50% HalMOHATHE aKBaTOpHje,
3. mpoctupe ce Ha 20 1o 50% HalmoHallHE aKBaTOpHUje U
5. mpoctupe ce Ha Mame 011 20% HalmoHaIHE aKBAaTOPH]eE.
e [Ipouenar nmonyjanujay 3amuruheHumM noapy4juma
1. Bumre ox 50% nomynanyja y 3aliTHheHUM MOAPYYjUMa,

3. 0120 1o 50% nonynanyja y 3alITHheHuM MoApyYjuMa U
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5. mame ox 20% momynamuje y 3alITHNeHUM MOApPYYjUMa WM je BaH 3allTHheHor
noapy4ja.
e Exonomcka BpeaHocT
1. He mocTojU WK HUjE MTO3HATA,
3. mocToju, anu HUje of Beher 3Hadaja u

5. 3HavajHa, BEJIMKA.
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3.2.4. IlpoueHa creneHa yrposKeHOCTH BPCTA €a CTATYCOM JIOKAIHO 3HAYAJHUX jeOUHUUA

rxonzepeayuje (JI3JK) na ocioBy kpurepujyma [lUCN

IUCN xpurepujymu u noakputepujymu (IUCN 2001 Red List of Threatened Species,
ver 3.1. u 2010. ver. 8.1) 3a mpoueHy cTeneHa yrpoxeHocTH Bpcra ca cratrycom JI3JK

npUKa3aHu cy y Tabemnu 3.

Tabena 3. Ilpermenq IUCN xputepujyma ¥ TOAKpPUTEpHUjyMa 3a TIPOIIEHY CTEreHa

YIPOKEHOCTH BpcTa ca cratycom JI3JK

Kpurepujymun

Kpajme yrpo:kene

Pamuge (VU)

A. Cmameme
nonyaamuje (mpexo 10
roj. wiu 3 resepanmuje)

B. I'eorpagcku
NMpocTop

II. Mana BeJimuMHA

nomyJjanuje 1 onajame

J. ExcTpemHo MaJsie u

orpaHuyeHe nomyJanuje

E. KBanTuTraTuBHa
aHAJIM3a H3YMHPabha

TeHepalnjy WM peayKiuja

>50 % 3a 10 roguna nian 3

(CR) Yrpoxene (EN)
>90 % (y3pouwu cy jacau, > 70 % (y3pouu cy jacHu,
HEjaCHH M PEBEP3UOMIITHA HEjacHH M PEBEP3UOHIIHA

unu > 80% w > 50%

EOO < 100km’ wm AOO  EOO < 5000km’* it AOO
< 10 km? < 500 km®
a) pparMeHTanyja u /uim a) pparMeHTanuja u /uim
JEIIHO CTAHUINTE jEIIHO CTAHUIITE
0) MPOIy>KEHO OMaaAhE 0) MPOIy>KEHO OTaaAhE
1) EKCTPEMHO KOJieOame 1) eKCTPEMHO KoJIeOame

n <250 u penyknuja > 25
% 3a 3 roguHe WM jeHy

n <2500 u penykiuja > 20
% 3a 5 roguHa UK 2
reHepalyje Win peayKinja
cybnomymnarmja < 250
3peNUX JeJUHKN WIIN
eKCTpeMHe (IyKTyamuje

cybnomynanuja < 50
3peNX jeJMHKU HIH
eKCTpeMHe (IyKTyaruje

n <250 n <250
>20 % 3a 20 roguHa uan 5

TeHepanuje reHeparyja

> 50 % (y3po1u cy jacHH,
HCjaCHU U PEBEP3UOHITHH
w > 30%

EOO < 20000km” nn
AO0O < 2000 km’
a) pparMeHTanuja u /uim
jEIIHO CTAHUIITE
0) MPOIy>KEHO OMaaAhE
1) EKCTPEMHO KOJieOame
n < 10000 u pexykuuja >
10 % 3a 10 roguna umu 3
reHepanyje win
penykuuja
cybnonynanuja < 1000
3peNUX jeJMHKU HIIH
eKCTpeMHe (IyKTyaruje

n <250 um AOO < 20
km? wiu mokarmja < 5

>10 % 3a 100 roguHa

EOO - apean pacnpoctpamema, AOO - 3ay3era MoOBpIIMHA, N — OPOJHOCT MOMYyJIallnje

JI3JK Bpcre makpobecknumemaka cy pasBpctane y kareropuje IUCN u to: xpajme

yrpoxene (CR), yrpoxxene (EN) unu pamuse (VU), 10K Cy BpCTe KOje HE OArOBapajy OBUM

KaTeropujama o3HaueHe kao ckopo yrpoxkere (NT) wim Hajmame 3a0pumanajyhe (LC).

Bpcre 3a koje He MOCTOje TOBOJFHO MPEIM3HU MOJIAlK JIa OW ce CBpPCTaie Y HEKY Ol

KaTeropuja yrpoKeHOCTH o3HadeHe cy kao DD (6e3 moBospHO MmoaTaka).

[Tocebna  maxma je  mocBeheHa  yrpo)keHMM  BpcTaMa  aKBaTUYHHMX

MaKpoOeCKMUMemaKa Koje Cy CBpCTaHe y je[Hy o1 Tpu kpaTteropuje yrpoxenocta CR, EN u

VU 1 3a BUX Cy JaTH KOMILIETHU U3BEIITAjH, Ca KATETOPHjoM U (hOPMYJIOM YIPOXKEHOCTH. 3a
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BpCTE KOje Cy 3a cajJia Ha OCHOBY IojJaTaka oremeHe kao Huckopusznune (NT) wnm Hajmame

3abpumaajyhe (LC) mar je caM0o BUXOB CITUCAK.

3.2.5. IlpoueHa pu3uka U3yMHpama U NPUHOPUTETa KOH3epBalMje Yrpo:KeHMX BpcCTa
AKBATHYHHUX MAKPOOECKHYMEHaKa HAa HANMOHAJHOM M JIOKAJHOM HHBOY mnomohy

mozaesaa ESHIPPO

Ca mupeM TMpolieHE pu3MKa H3yMUpamba W NpUOpUTETa KOH3epBallHdje Ha
HAIIMOHAJHOM U JIOKaJTHOM HHMBOY IpuMemeH je MoaupukoBanu monen ESHIPPO (Simié et
al., 2007). Monen ESHIPPO ce 3acHuBa Ha KBaHTHTaTUBHOM MEPCHY €lIeMeHaTa Mojena,
Kao ITO je exonowxa cneyujarusayuja épcme (ES) y oJHOCY Ha: CTaHMIITE, HCXPaHY,
PENpPOAYKTUBHY CTPATErujy, BEIUUYMHY Tella, HUBO €HAEMH3Ma U yzpooicasajyhux gaxmopa
ousepsumema nepunucanu akpornmoM »HIPPO«, koju je w3BeneH W3 TMOYETHHX CJIOBa
cnenehux peun: H - habitat alteration, (um3mene/mpomene cranummra), | - invasive species
(uaBazuBHE BpcTe), P - pollution (3araheme), P - popullation growth (pact xymane
nomynaruje), O - over-exploitation (mpexkomepHa ekcronaranuja) (Brennan & Withgott,
2005).

Moaudukairja OCHOBHOT MOJIeJla CacTOju ce y Mpuiiarohasamy mapamerapa Mojena
3a mpoleHy enemMeHTa ES OHONOIIKMM M E€KOJIOIIKMM KapaKTepUCTHKaMa aKBaTUYHHUX
MakpoOeCKMUMEeaKa, Ha OCHOBY TiobamHor (QoHIa 3Hamka O  aKBAaTUYHUM

MakpoOecknuMemanuma u3 6ase nmogaraka (Www.freshwaterecology.info).

[TpoTokon Mozena ca mapameTpuMa 3a MpoleHy exoyomke cnennjanuzanuje (ES) u
yrunaja HIPPO ¢akropa u 6010BHOM cKanoM MpuKas3aH je y Tadenu 4.

[Tapamerpu exonomke crnenujanu3anuje (ES) wu  yrpoxkamajyhux  ¢daxropa
nuBep3utera HIPPO omemenu cy TpocreneHoMm OomoBHOM ckamom. O BucuHE 30mpa
BpenHoctu mnapamerapa ES m HIPPO 3aBucu M cTemeH Yrpo’K€HOCTH, HUBO pH3HKa
U3yMHUpalka U NPUOPUTET KOH3EpBallMje aKBaTUYHMX  MakKpoOecKMUMemaka Ha

HCTpaXUBAHOM TOJIpy4jy (Tabemna 5).
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Tabemna 4. Moaudukosanu nporokon ESHIPPO mopena ca mapamerprMa 3a MporeHy ekosoinke crerujanusanudje (ES) u yrumnaja
HIPPO ¢aktopa

IIponeHaT aKBATHYHHUX CTAHUIITA HA KOjHMA ce

Enementu ES o3Haka Mnuxartop o3Haka* Bonosu ES Exaementu HIPPO TG e I
_ I'IpOMeHe1 % 6poj % 6poj % 6poj
Cranmmre 1- (h)(d)(rs): mucko crierujann3oBaH, CTAHHMIITA 0o10Ba 0omoBa 0o0Ba
(Habitat) h h1, h2, h3, h4, h5 TOJICPAHTAH, CyPUBAJICHT (€YPHUTOIN) 32 I[echyKuI/IJfl,
cBE WM > 3 MH/IHK. (parmenraimja u
h. (d): d1. (rs):rs1.1, rs2.1, rs3.1, rs3.2, H30anyja
rs4.3, rs5.1, rs6.1, (Ic): Icl.1, Icl.3, UHBasuBHeE BpCTE
Ic2.1, 1c3.1, 1c3.4, Ic4.1, Ic4.4, 1c6.2, W/
Hcspiﬂa d di1, d2, d3 (bs): bs1.1, (re): rel. HEIEKBATaAHO
(Diet) nopubbaBame
3-(h)(d)(rs): ymepeHo crienmjann3oBa,
P 'Sl 1s2. 1S3, rsd ocerspuB. CteHoBanent (ymepen), 3a 1-
CIPOAYKTUEHM CHCTEM rs 1 154,155, 15%, 3 mmmuk. . (d): d2. (rs): rs.1.1, rs2.2, 3araheme’
(Reproduction strategy) rs5, 16 rs3.3; s4.2; s5.2; 1s6.2; 1s7.2; Ic1.2, >50 5 20- 49,9 3 <20 1
7KuBOoTHH HUKIyC Ic2.2, 1c3.2, 1c3.5, Ic4.2, Ic4.5. Pact xymane
(Life cycle) Ic Ic1, Ic2, I3, le4 (bs).bsL.2; (re). re2. nonynammje*
Benmanna tena (Body size) bs bs1 5- (h)(d)(rs): Bucoko crienujann3oBaH.
CreHoBaJIeHT (CTEHOTOIT) 32 CBE WIH > .
HHBO enzeMusya u 3wk, h. (d): d3). (rs): rs1.3, rs2.3, excﬁﬁ:gzﬁf
W307anMja Moy 1amja / " ol e | rs4.1, rs5.3,rs6.3. (Ic): Ic1.3, Ic2.3,
cratyc yrpoxenoctn TUCN ) ) 3.3, 1c3.6, Ic4.3, Ic4.6, Ic6.1, bsl.3.
(Range endemic) (re): re3.

*(h): hl) aucrpubyumja no exoperunonnma (lllies 1967); h2) nagmopceka Bucuna: < 200, 200-500, 500-800, 800-1500 u > 1500; h 2.1) Tum ekockcTeMa 1 €KOJIOLIKA 30Ha: TeKyhe BoJe: eyKpEeHOH,
XHIIOKPEHOH, CHUPUTPOH, METAPHTPOH, XHIIOPUTPOH, CHUIOTAMOH, METAIOTAaMOH, XMIIONOTAaMOH; crajahe Boje: JMTopal, cybiuropain, npodyHaanbape, MouBape, eemepre Boxe u apyro. h3)
MOpPdMETPHjCKM TApaMeTpH BOJICHUX eKocHcTeMa: youHa (M), kapaktep aHa (%), h4) dusmuku u xemujckn mapamerpu: temnepatypa (°C), 6p3uHa Bojie, eNeKTPONPOBOBMBOCT, Kuceonuk (Mg/l, %),
pH, tBpaoha Boxe (dH), BPKs (mg/l). h5) ksanurer Boze. [ToceOHe mpuaroljeHOCTH WM OCETJHMBOCT Ha ofpeleHe XeMHjcKe, TOKCHYHE MM PaJHOaKTHBHE Marepuje. HaBecTn KapakTepucTHKE:
TpoduyHOCT — onurorpodHe, Me3otTpodHe, eyrpodue, auctpodue. CanpoOHOCT: KceHocanpoOHe, onurocanodHe, beramesocanpobHe, anpamesocanpoOHe U MOIHCAPOOHE.

d): d1) eypudar-omuuBop, d2) eypudar-xepOouBop, KapHHBOp, CIENU(pHUIAH THII HCXpaHe, crenupuane Mopdomerpujcke amantamje 3a ucxpany, d3) crenodar, crerudiune npunaroheHoct 3a
ucxpany win moHodar. (rs): rsl) penpoaykuuja- acexcyaiiHa, Napa3suTcKa; Huje criequuyaH TUIl PerpoAyKLKje (OBOBHBHIIAPHH, M30J0BaHA jaja, LIEeMEHTHpaHA M30JI0BAaHA jaja , MOJAXy jaja Ha
Bererauujy, win Heku cyncrpar (rsl.1), cnemuduuan tun penpoaykumje (rsl.2), crporo cnenuuuan tun penpogykuuje (rsl.3). rs2) Bpeme penpoaykuuje u GpekBeHTHOCT: 152.1) (iexcubuHe win
MYJITABOJTHHE S 2.2) TPUBOITHHE, OUBONTHHE, IS2.3) CEMUBOITHHE WA YHHBOITHHE S3) Tpajambe meprona emeprennuje u/ (roguue): ayr >3 mecena (rs3.1), 1-3 mecena, (rs3.2), kparak < 1 mecera,
(rs3.3). rs4) mojasa y Bemmkom 6pojy (rs 4.1), ma, perko (rs 4.2), na, cake romune (rs4.3). rs5) aksarnune ¢asze: agynr (rss.1), mapsa-aumda-mymna (rs5.2), jaje (rs5.3). rs6). Cragujym Tpajamba iapse
/uukiyc passuha napse >2 roxuHe/uene roguue (s 6.1), 1-2 rogune/2-3 (rs 6.2), < 1 rogunaljenan uukiyc (rs6.3)

(bs): Benmunna Tena TL (cm): < 0,5 (bsl.1); 0,6-3 (bsl.2), > 3 (bs1.3); re): rel) Huje enmeM u HHje YTPOXKEH [e2) eHIEM 32 jeqaH eKOPETHOH, PambuB €3) CTEHOCHIEM 3a PETaTHBHO Malle W BeoMa
Maiie TepuTopuje (jeaH eKOCHCTEM, jelaH OHOTOII), U H30JI0BAHE TIOMYANHje YIPoKeHe U KpuTH4IHO yrpoxere. I¢): Icl) sxuoruu muknyc (romuua) <1 (Icl.1), =1(lcl.2), >1(Ic1.3). ) mokpeTsbHBOCT
/tun kperama — BeoMa mnokperHe /tummBame) (Ic2.1), ymepeno mokpernn//tumBame (I€2.2), cemucecenuu-cecunan  (I1€2.3).  1c3) counjanam xusor: comurapu (Ic3.1), dopmupajy nepuoguuse
arperanmje (Ic3.2), xuse y 3ajenuumu (Ic3.3), Ban Teputopuje (Ic3.4), monekan tepuropujanue (Ic3.5), Tpajuo tepuropujanne (I3.6). Ic4) 6pura o moromctBy: He moctoju (Ic4.1), ayBajy jaja, mapse
(Ic4.2), 6pura o jysenmnuma (Ic4.3), Hema cexcyanuor qumopdusma (Ic4.4), cexcyanau aumopdusam Tokom penpoaykuuje (Ic4.5) npucyran cexcyamnu aumopdusam (Ic4.6)

'poMeHe BOJIEHOT CTAHMINTA: PEryJIaluja H peKy/ITHBAIHM]a, Baljerse IbyHKa, peKoMepHa yroTpeba Boje. YKibyuyjyhu npomene y BehHHH MPHPOIHOT CTAHHIITA.

ynpasuBHe BpcTe (%) WM Y% TPUPOJIHE MOMy/Ialuje CHAGICBEHE HEaIeKBATHHM jyBEHIIMMA (TeHETHUKH HE KOMIATHOMIHMX) y Tocnemsux 10-20 roausa

®3aralieme: canpoBGHOCT, eyTpodu3anmja, TOKCHYHO, PATHOAKTHBHO 3araljere, auaupuKaluja Wi MEMOBUTO 3araljeme

“rycTuHa Jbyzcke momynamuje mpeko 150 et/ km? cTaTicTHUKa NpoleHa TOIHIIEr YIoBa KOMEPIMjATHUX BpcTa Beha 071 pearHe MPOM3BONME Y MCONEMmUX 10 TOMHA U /HIH NPOM3BOIHA Makba 01l
peaiHe B CMambeHa y OIHOCY Ha MOTCHLMjalHy IPOU3BOIBY H / NI CMAmkekhe yKyITHEe GrHomace.
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Tabena 5. bomoBHa ckana 3a oapehuBame CTeneHa pU3HMKa O] U3yMHpama W MPUOPHUTETA

3aIITUTE YTPOKEHUX BPCTa aKBaTUYHUX MaKpoOecknuMemaka mpema moneny ESHIPPO

bpoj 6oxoBa

Exonomika cienujanu3samyja (ES) <25 26-35 36-45 46-50
H : : BEeOMa

MBO CKOJIOIIKE CIICIH]jaTH3aluje Malli ~ YMEpPEH HCTaKHYT HeTaKHYT
VYrtunaj HIPPO dakropa <36 36-45 46-55 65-70
0 . BEeOMa

MBO yTHuIaja akropa MaJd  YMEpPEH HCTAaKHYT P—
VYxynan 6poj 6ogosa ESHIPPO <60 61-80 81-100 101-130

UCTaKHYT
U3yMUPABE Y
KpuTrn4an HUBO pH3HKa O M3yMUpakba  Majld  yMEpPeH KpUTHYaH ToKy
HHIBO
CreneHn npuopureTa 3alITUTE 3 2 1 0

VY 3aBucHocTH o7 yKymHOTr Opoja 6omoBa ES u HIPPO dakropa usznBajajy ce Bpcre

KOje MMajy MPUOPHUTET 3allTUTE HAa HAIMOHATHOM HHUBOY. CTEneH mpuopuTeTa 3aIlTHTE

kpehe ce on 3 10 0. bpoj 1 Ha 0BOj ckanu yKka3yje Ha MPBU CTEIEH MPHOPUTETA U YKa3yje Ja

BpCTa MMa MPUOPUTET y 3AIUTUTH U JAa je MOTpeOHO oIMax Mpeny3eTH aJeKBaTHE Mepe

3aIITUTE HA HAITMOHAIIHOM HHUBOY. CTereH nmpropuTeTa 2 yKasyje 1a BpcTe, Mopajy OUTH 1Mo

CTaJIHUM MOHUTOPUHTOM, KaKo OW Ce Tpeay3erne Mepe 3allTHTe, YKOIHKO je TO MOTPeOHO.

Crenen nmpuoputeTa 3 ykasyje Ha Maly BepoBaTHONY M3yMHpama Ha HAlMOHAJTHOM HUBOY.

Bpennoct 0 ykasyje na je u3yMHpame BpCTe Y lbeHOM MPUPOIHOM CTAHMINTY Y TOKY H J1a j€ Y

OBaKBHM CJTy4ajeBUMa jeIMHO Moryhe MpUMeHUTH eX-Situ 3ariTury.
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3.2.6. ®UHAJHY U3BEIITAjU CTPaTeruje

Ha ocHOBY CBUX MpeTXOIHUX KOpaka cTpaTeruje, 6aza moaaraka reHepuilne (GuHaHe
M3BEIITaje 3a YrpoXKEeHE BPCTE aKBAaTHUUYHUX MakpobOeckmumemaka. Canprkaj M3BeEIITaja je

cienehu:

1. sanuona unu sasiceha maxkconomuja epcme,

2. ¢gomoepaghuja epcme u ypmeosicu ypaheHH HA OCHOBY OPHUTHHAIHOT Y30pKa WIIU
dororpaduje,

3. mpukaz Hanaza u pacnpocmparberve Ha xuaporpadckoj kaptu ypahene y mporpamy
ArcGIS (ArcMap 9.3),

4. nodayu o mpenymuom 2100aiHOM cmamycy YIpOKEHOCTH BpcTa Ha OCHOBY LlpBene

mucre ITUCN (IUCN 2001 verzije 3.1) http://www.iucnredlist.org,

5. IUCN kamezopuja yeposcenocmu y Cpouju: nobujeHa Ha OCHOBY IojjaTaka u3 0ase, a
npema kpurepujyma [UCN (IUCN 2001 ver 3.1., 2010 ver. 8.1),

6. cmenen npuopumema xouzepsayuje noodujex Ha ocHoBy monena ESHIPPO,

7. oopehusarwe apeana pacnpocmparbera 6pcme u 3ayseme nogpuiuHe. KopuiiheHe cy
mururanse kapre CpGuje ca xumporpadekom mpexom (2 X 2 km?). Kopuwhena je
mpesxxa WGS84, UTM 3o0na 34N. Ha kaprama koje cy mpuKaszaHe y U3BeITajuma 0ase
OCTaBIbEHH Cy 300T 6O0JbE TPErNEIHOCTH camo KBagpard mospmmae 10 X 10 km?,
Kapre cy y pasmepu 1: 2 000 000,

8. modayu o nanazuma u pacnpocmparbervy y Cpouju. pelcTaBibajy Haj3HAYajHUJU JI€0
0a3e W MpeAcTaB/bajy MCEYaK O CBUM IMO3HATHM Hajla3WMa JaTOT TaKCcoHa (BPCTE) y
akBaTuyHUM ekocucrtemuma Cpbuje. Kao mro je Beh pedeHo, campke momatke o
€KOCHCTEeMY, JIOKAINUTETy, aOyHIAHIIM, 3ay3€TO] IMOBPIIMHU, TOJAWHU HallaXema U
pedepenty,

9. apean u 3ayzema nospwuna y CpoOuju. caapXu TOJATKE O apeaqy H 3ay3eToj
MOBPIIMHU Ha OCHOBY JTOCAQMIAlIbUX MOAAaTaka. Apean paciupocTpamema MPUKa3aH je
Ha crenehe HaunHe:

a) MOTEHIIMjaIH W/WIM UCTOPHUjCKH apeal Koju ce Jo0Hja Kajaa ce y3Me y 003up
LeTyKyIHa MOoBpIIuHA Ha nmoapydjy CpOuje Ha K0joj je BpcTa 3abeexeHa o
IpBOI Hajla3za 10 JaHac, 0e3 o03upa Ja Ju je BpcTa Ha MCTUM CTaHULITHMA

KacHUje 3a0enexeHa Wi He,
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10.

11.

12.

13.

14.

15.

b) cTBapHu miM peanHu apean ce go0uja cabupameM moBpinnHa KBaapara (10 x
10 w/umm 2 x 2 kmz) OHMX CTaHHWINTAa Ha KOjuMa je BpcTa 3alesexeHa y
nocneamux 10 mo makcumanuo 30 roguHa u 6e3 003upa Ja JIu je y CKOpHje
BpeMe KOHCTAaTOBaHA UITU HE U
C) 3ay3era moBplIMHA 106Uja ce cabupameM mMoBpIMHA KBagpara (2 X 2 km?)
OHMX CTaHHWINTAa HA KOjUMa Cy TOMyJaldje JaTe BpcTe 3alenexeHe Wy
HajBeheM Opojy cilyuajeBa TOHOBO KOHCTaToBaHe y mporekiaux 10 1o
MakcuMaiHo 15 roauna.
Ha ocHoBy omHoca wu3mel)y HWCTOpHjCKOT W peaHOr apeaja W 3ay3ere
MOBPIIMHE MOXE C€ TIPATUTH MTPOCTOPHO CMamkekhe WK nmoBehame apeana, kao
u mnoctojeha (parMeHTUCAHOCT HEKaJalllkhe IMOIMyJalje BpCTe W/WIK
M30JIOBAaHOCT CAAALIHHX MOMYJIalrja, OAHOCHO CyOIonyamyja,
Opojrocm nonyrayuje u NONYIAYUOHU MPeHO. BPEIHOCTU Ce€ JN00Hjajy Ha OCHOBY
mojaTtaka U3 Oa3e rje ce Ha OCHOBY IocTojehmx mokazaresba aOyHIAHTHOCTH KpPO3
BPEMEHCKHU Iepuoj o0uja mojaTak O TEHICHLHUJU Olajama WM pacTa OpOJHOCTH
noryJaiyja fate Bpcre,
denosare HecamusHux @axmopa: omnucyje npumehene wnm m3mepeHe Qaxrope y
CTaHUIIITAMA KOjH HETaTHMBHO yTUYY Ha CTame IMOITyJIalija yrposkeHuX BpcTa. [lomasu
ce ox omutux ¢akropa u3z akponuma HIPPO no cmnenuduunux ¢dakropa
KapaKTepUCTHYHUX 32 JIaTO CTAHUIIITE,
npedyzeme Mmepe 3awimume: TPUKa3aHW Cy TOJAalld O Mepama Koje cy 0 cajaa
npeay3ere y MUY 3aITUTE YTPOKEHE BPCTE, Kako y IN Situ Tako u y eX Situ ycroBuma,
WM Ce HaBOJM MOJaTaK YKOJIHMKO JI0 caJla HUCY Ipely3eTe HUKAKBE Mepe 3allTUTe,
HeonxoOHe Mepe 3awimume: Ha OCHOBY CTEIIEHA YIPOKEHOCTH BpCTE, carjieaBarba
CTama TOIyJIAlMje Ha TePEHY U EKOJIOIIKAX KapaKTePUCTUKA CTAHUIITA, a TOCEOHO Ha
ocHOBY pesynatatata moxaena ESHIPPO, mpemmaxy ce Mepe Koje je HEOMXOIHO
Npey3eTH Y IIHJbY 3aIUTUTE BPCTE,
cmeapHe Uiy NOMmeHyujaine 8peOHOCmY MakcoHa: yKa3yjy Ha €KOJIOIIKe, eKOHOMCKE
WU HEKE Jpyre BPETHOCTH TaKCOHA KOj€ MOTy Ja Oyay mocebaH pas3jior 3allTUTE WiIH
Ce Ha OCHOBY HCTpPaKMBama 3aKJbydyje O MOTCHIMjaTHUM BPEIHOCTUMA JaTOT
TAaKCOHA y CMHCITY yIIOTpeOe y XyMaHO] MEIUIIMHH, BETEPUHH U CII.,
cneyughuune KapaxmepucmuxKe MmakcoHa: OBJAE ce HaBOJE HEKe crenupuuHe 0COONHE
WU HEeKe crienn(uvHe 3Ha4ajHOCTH BPCTE, a KOje Cy OJ1 BAXKHOCTH 33 HbCHY 3aIllTUTY

(cTemeH eHeMHU3Ma, PEIIMKTHOCT, HEKE CIEIH]jal030BaHe €KOJIOMIKE OCOOMHE | CIL.).
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Crpareruja, mnpeko (UHATHUX U3BemITaja JAchUHUIIEC KOHKPETHE Mepe 3a
KOH3epBallljy YrPOKEHNX TaKCOHA, KA0 M JUHAMHKY BbUXOBHUX IpEIy3UMamba.
Ocum KoH3epBaIyje TakcoHa y In Situ u/mim ex Situ ycrmoBuma crpateruja npeasuha u
3alITUTY BOJIGHUX CTAHUIITA KOja ce OUIUKY]y ciiefiehum KapakTepucTHKama:
1. BHCOK CIEIH]CKU AUBEP3UTET CBUX TPyIIa,
2. BHUCOK CIICIIH]CKH JUBEP3UTET I0jSAUHUX TPpyIa U
3. 3HAYajHO TMPHUCYCTBO: EHJAEMHUX W/WIM YIPOKEHUX W/WIK BHCOKO
CIELMjaTM30BaHUX TaKCOHA (HETOJIEPAHTHHU, CTEHOBAJICHTHU TAKCOHH).
CraHnmra ca HaBEeJCHWM KapaKTepHCTHKaMa O3HA4YeHAa Cy Kao IIGHTPU JAWBEP3HUTETA
aKBaTHYHUX MakpoOecknuMemaka win “hotspot” moapydja 3a Cpowujy.
“Hotspot” moxpydja n3BojeHa cy METOJJOM CIMYHOCTH HJIM PA3TUYUTOCTH 33jeHUIA
MakpoOecknuMemaka mo ciauBoBuMma. Kopumihen je muaekc cnmynoctu npema CopeHceHny
(Sorensen, 1948).

CopencenoB unaekc cauanoctu (SOrensen, 1948) nobuja ce u3s cieaehe popmyie:

L= 2 « 100
S a+h

Cs - CopeHceHOB HHIEKC CITHYHOCTH
a - Opoj BpcTa JeTHOT PEYHOT CIIMBA
b - 6poj BpcTa Apyror peyHoOr CiIKMBa

C - 6poj 3ajeAHUYKUX BpcTa u3Mel)y aBa cimBa Koja ce mopese
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4. Pe3yararu paga
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4.1. /luBep3uTeT aKBATHYHHUX MAKPOOECKHYMEHAKAa Yy KOINHEHUM

Bojgama Cpouje

4.1.1. AHaqu3a auBep3UTETa AKBATUYHMX MakpoOeckmumemaka CpOuje Ha OCHOBY
noxaraka u3 0ase u ¢opmMupame JHMCTe BAJWIHUX BpPCTa 3a moTrpede crparteruje

KOHe3epBanuje

baza momaraka OumoamBep3uTeTa BOJAEHUX ekocucTemMa CpOuje caapu TOoJaTKe O
Haja3uMa MakpoOeCKMYMEHmaKa y BOJCHHM eKocucTeMuma Ha moapydjy Cpouje um 1O y
nepuoay oxa npBor oudnuorpadcekor nogatka 1873. mo 2012. rogune. Ykynan 0poj 3amuca o
TakcoHMMa wu3Hocu 11.765, ykynman Opoj mnojataka O MCTPAKUBAaHUM AaKBATHUYHUM
cTaHumTUMa u3Hocu 918. AHanmm3om 0Oa3e mojaTtaka y Tabenu 6 mpuKaszaH je yKymaH Opoj
TaKCOHA aKBAaTMYHUX MaKpOOECKHUMEHaka 3a0eleKeHUX Yy KOMHeHHM Bomama CpoOuje y

Ha3HAY€HOM IEPUOY.
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Tabena 6. Ykynan Opoj TakCOHAa, BaJIMTHUX BPCTA, TAKCOHA MACHTH(UKOBAHHMX 10 HUBOA
poJia ¥ TAKCOHM Ca HECUTYPHUM WJIM HEMOTBPEHUM TaKCOHOMCKHM CTaTyCOM, y KOITHEHUM

Bosama Cpbuje y nepuoay ox 1873. no 2012. ronune

YkynHo Takconun
I'pyne Bamuane Hecurypuu
3a0eJ1eKeHuX 10 HUBOA
MaKpoOeCKHUYMeHhaKa BpcCTE TaKCOHM
TaKCOHAa pona

Porifera 2 2 0 0
Turbellaria 9 8 1 0
Nematomorpha 1 1 0 0
Gastropoda 51 43 8 0
Bivalvia 44 18 5 21
Oligochaeta 116 90 26 0
Polychaeta 2 2 0 0
Hirudinea 27 22 5 0
Araneae 1 1 0 0
Isopoda 5 3 2 0
Mysidae 2 2 0 0
Amphipoda 17 15 2 0
Decapoda 5 5 0 0
Collembola 2 1 1 0
Ephemeroptera 100 85 15 0
Odonata 64 60 4 0
Plecoptera 103 91 12 0
Trichoptera 244 208 36 0
Diptera 326 254 72 0
Heteroptera 30 22 8 0
Coleoptera 85 58 27 0
Neuroptera 2 2 0 0
Megaloptera 2 2 0 0

Ykynan 6poj 1240 995 224 21

Ha ocHoBy mpukazane tabene 6 Buau ce 1a je y Ha3HAYEHOM IEPUOAY Y KOITHEHUM
Bogama CpoOuje 3abenmexxeHo ykynmHo 1.240 TakcoHa aKBaTHYHMX MaKpOOECKHUYMEHaKa
npunagauka 23 xuBoTHbCKe rpyme: Porifera, Turbellaria, Annelida (Oligochaeta, Hirudinea,
Polychaeta), Nematomorpha, Mollusca (Gastropoda, Bivalvia), Crustacea (Isopoda,
Amphipoda, Mysidacea, Decapoda), Arachnida (Aranea) u Insecta (Ephemeroptera, Odonata,
Plecoptera, Trichoptera, Diptera, Heteroptera, Coleoptera, Neuroptera, Megaloptera u
Collembola). I'pynie Hidroacarina, Hydrozoa u Lepidoptera Hucy oO0yxBaheHe oBUM paaom,
300T MaJIOOpPOJHHX MMOAATaKA.

On ykymHor Opoja TakcoHa, 995 Takcona mpumaga BamugHUM (DOOpHUM) BpcTama.

Benuku O6poj TakcoHa Huje onpeheH 1o HUBOaA BpcTe, yak 224, nok ce 3a 21 TakcoH, Ha
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OCHOBY PAacCIOJIOKUBUX I0JIaTaKa, HE MOXKE ca CUTYPHOIINY MOTBPAUTH HUXOB TAKCOHOMCKHU
craryc.

Hajsehu Opoj TakcoHa Koju HHUCY MACHTU(UMKOBAHHM 10 HMBOA BPCTE Cy U3 TpyIe
Diptera (72), 3atum u3 rpyna Trichoptera (36), Coleoptera (27) u Oligochaeta (26). 13 rpyme
Bivalvia ox ykymHo 44 TakcoHa, 9ak 21 TaKCOH je 03HAYEH K0 HECHTyPaH.

Hajsehu Opoj BpcTa xoHcTaToBaH je y rpymu Diptera, 254 Bpcra, ox tora 180 u3
¢amunuje Chironomidae, a 74 Bpcra u3 ocrtanux ¢amuiauja oBor pena mHcekara. Ilopen
Diptera, Benuku Opoj Bpcra je 3abenexen u y rpynu Trichoptera (208). Hemro Mamu 0poj
BpcTa 3abenexen je y rpymama Plecoptera (91), Oligochaeta (90), Ephemeroptera (85) u
Odonata (60), 10k cy ocraie rpyre 3acTyIIJbCHE Ca MalbUM OpojeM BpCTa.

Ha ocHoBy nonaraka u3 0a3e, akBaTUYHH MaKpOOECKHUMEHAlM Cy 3a0elekeHH Ha
918 paznuuuTux BojeHUX exocuctema y Cpouju.

360r OOMMHOCTH TI0/IaTaKa TAKCOHHU Cy CBpPCTaHU oaroBapajyhem Behem ciuBy xome
npunanajy. Juctpubymuja takcona npeMa Beh HaBeneHWM CIMBOBHMA JlaTa j€ y MPHUIIOTY
(mpunor 1). OsakaB mnpuctyn omoryhaBa aHamu3y pPa3sHOBPCHOCTH (hayHE BOJICHHX
MakpoOecknuemaka npema ciauBoBuma (Petrovic et al.,, 2014), koju ce Mory cmarparu
MPUXBAT/bUBUM TPOCTOPHUM jeAUHUIIAMa 3a pa3MaTpame BojeHe (ayHe Hekor Beher
npoctopa (Paunovi¢ et al., 2005b).

Pesynratu Opoja TakcoHa aKBaTUYHMX MAaKpOOECKMYMEHaKa 3a CBaKM HaBEICHU
nojcauB Ha noapydjy CpOuje ¥ BUXOB MPOLEHTYATHH YO0 y YKYIIHOj aKBaTHUHO] (payHH

MakpoOecKHUMeaKa pruKa3aHu cy y Tabemama 7 u 8.
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Tabena 7. Ykyman Opoj TakcOHa aKBaTUYHUX MaKpOOECKHUMEHaKa, YKJbydyjyhu M TakCOHE HMJICHTH(UKOBAHE 10 HHUBOA POJA MO PEUYHUM

cnuBoBUMA Ha Tipoctopy CpoOuje

I s S < S S_ = 2 =
pyne = § s £F £§ & £ £ gg ¢ BF B8
MaKpodecKHYMemhaKa / = < = = & i = = = > < é E s 8 SE
CJIHBOBH =¢ O = &= s S Ss = 5 E = R &5
Porifera 1 1 0 0 1 0 0 0 0 0 0 0
Turbellaria 3 5 3 4 5 5 4 0 0 7 0 2
Nematomorpha 0 1 0 0 1 0 0 0 0 0 0 0
Gastropoda 43 25 8 14 15 18 3 5 1 10 0 1
Bivalvia 25 26 8 9 20 10 1 5 6 5 0 0
Oligochaeta 62 47 32 27 47 40 1 28 1 35 0 11
Polychaeta 2 1 1 0 0 0 0 0 0 0 0 0
Hirudinea 15 6 11 10 11 11 0 4 0 6 2 1
Araneae 0 1 0 0 0 0 0 0 0 0 0 0
Isopoda 3 1 2 1 1 2 0 1 0 1 0 0
Mysidae 2 0 0 0 0 0 0 0 0 0 0 0
Amphipoda 15 7 3 5 4 4 0 3 1 3 0 1
Decapoda 3 0 1 3 3 3 1 1 0 2 0 0
Collembola 0 2 0 0 2 0 1 0 0 0 0 0
Ephemeroptera 30 11 4 25 69 63 24 46 9 44 0 32
Odonata 43 33 6 9 34 22 0 3 11 4 0 1
Plecoptera 15 0 0 19 75 69 40 12 3 47 18 56
Trichoptera 49 31 4 52 112 129 43 19 22 91 3 38
Diptera 85 72 3 76 222 135 5 6 35 21 4 15
Heteroptera 4 1 0 3 18 14 0 0 0 3 0 0
Coleoptera 13 7 1 34 41 41 5 6 1 12 0 9
Neuroptera 1 0 0 0 2 0 0 0 0 0 0 0
Megaloptera 0 1 0 1 2 2 0 0 0 1 0 0
Yxynan opoj 414 2719 87 292 685 571 128 139 90 202 27 167
TAaKCOHA
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Tabena 8. IlpoueHTyaTHH OAHOC TaKCOHA aKBATHYHHUX MaKpOOECKMUMEHaKa, YKJbY4yjyhM W TaKCOHE HMJICHTU(PUKOBAHE 10 HHWBOA POJa IO

pEYHUM CIIMBOBUMA Ha Tipoctopy Cpouje

=
(]
< < S < o = @ = =
T'pyne 2 3 5 2 gE 3 g g g o S C
MaKpOoOecKHIMema El = = E 2 £ 2 g = = = s S = = > B
Ka / CIMBOBH = © = @ = == &= =t E = 2 5 =l
4=}
Porifera 0.24% 0.36% 0.00% 0.00% 0.15% 0.00% 0.00% 0.00% 0.00% 0.00% 0.00% 0.00%
Turbellaria 0.72% 1.79% 3.45% 1.37% 0.73% 0.88% 3.13% 0.00% 0.00% 2.40% 0.00% 1.20%
Nematomorpha 0.00% 0.36% 0.00% 0.00% 0.15% 0.00% 0.00% 0.00% 0.00% 0.00% 0.00% 0.00%
Gastropoda 10.39% 8.96% 9.20% 479% 2.19% 3.15% 2.34% 3.60% 1.11% 3.42% 0.00% 0.60%
p
Bivalvia 6.04% 9.32% 9.20% 3.08% 2.92% 1.75% 0.78% 3.60% 6.67% 1.71% 0.00% 0.00%
Oligochaeta 14.98% 16.85% 36.78% 9.25% 6.86% 7.01% 0.78% 20.14% 1.11% 11.99%  0.00% 6.59%
Polychaeta 0.48% 0.36% 1.15% 0.00% 0.00% 0.00% 0.00% 0.00% 0.00% 0.00% 0.00% 0.00%
y
Hirudinea 3.62% 2.15% 12.64% 3.42% 1.61% 1.93% 0.00% 2.88% 0.00% 2.05% 7.41% 0.60%
Araneae 0.00% 0.36% 0.00% 0.00% 0.00% 0.00% 0.00% 0.00% 0.00% 0.00% 0.00% 0.00%
Isopoda 0.72% 0.36% 2.30% 0.34% 0.15% 0.35% 0.00% 0.72% 0.00% 0.34% 0.00% 0.00%
Mysidae 0.48% 0.00% 0.00% 0.00% 0.00% 0.00% 0.00% 0.00% 0.00% 0.00% 0.00% 0.00%
Amphipoda 3.62% 2.51% 3.45% 1.71% 0.58% 0.70% 0.00% 2.16% 1.11% 1.03% 0.00% 0.60%
pnip
Decapoda 0.72% 0.00% 0.24% 0.72% 0.72% 0.72% 0.24% 0.24% 0.00% 0.48% 0.00% 0.00%
Collembola 0.00% 0.72% 0.00% 0.00% 0.29% 0.00% 0.78% 0.00% 0.00% 0.00% 0.00% 0.00%
Ephemeroptera 7.25% 3.94% 4.60% 8.56% 10.07% 11.03%  18.75%  33.09% 10.00% 15.07%  0.00% 19.16%
Odonata 10.39% 11.83% 6.90% 3.08% 4.96% 3.85% 0.00% 2.16% 12.22% 1.37% 0.00% 0.60%
Plecoptera 3.62% 0.00% 0.00% 6.51% 10.95% 12.08%  31.25% 8.63% 3.33% 16.10%  66.67%  33.53%
Trichoptera 11.84% 11.11% 4.60% 17.81% 16.35%  22.59%  33.59%  13.67% 24.44%  31.16%  11.11%  22.75%
Diptera 20.53% 25.81% 3.45% 26.03% 32.41%  23.64% 3.91% 4.32% 38.89% 7.19% 14.81% 8.98%
Heteroptera 0.97% 0.36% 0.00% 1.03% 2.63% 2.45% 0.00% 0.00% 0.00% 1.03% 0.00% 0.00%
Coleoptera 3.14% 2.51% 1.15% 11.64% 5.99% 7.18% 3.91% 4.32% 1.11% 4.11% 0.00% 5.39%
Neuroptera 0.24% 0.00% 0.00% 0.00% 0.29% 0.00% 0.00% 0.00% 0.00% 0.00% 0.00% 0.00%
Megaloptera 0.00% 0.36% 0.00% 0.34% 0.29% 0.35% 0.00% 0.00% 0.00% 0.34% 0.00% 0.00%
- -
%o 01 y;g:::::; Opoja  s33606  2248%  7.01%  2353%  5520%  46.01%  1031%  1120%  725%  2353%  218%  13.46%
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AHanmuM3oM TpHKa3aHUX pe3ynarara y Tabemama 7 u 8, Buam ce ma Opoj, OJHOCHO
Pa3HOBPCHOCT TaKCOHA, YTJIABHOM OJIrOBapa BETWYWHU ciauBa. Tako je Hajpehu Opoj TakcoHa
3a0enexxeH y ciuBHUM moapydjuma Jyxae Mopase (685 Takcona wmm 55,20%) u 3amanne
Mopase (571 Ttakcona wumm 46,01%). Beoma 3Hauajan Opoj TakcoHa aKBaTUYHUX
MakpoOeCKHUMehaKa MoJpydja MepU-TIaHOHCKOT W OpcKo-TuTaHUHCKOT moapydja Cpowuje
(o6mact jyxuo ox Case u JlynaBa) mpumazaa ciauBy Tumoka u Bennke Mopase (ca mo 292
TaKCOHA, OJHOCHO MpOLEHTyalHu ynaeo u3Hocu 23,53%). Peke JlynaB u CaBa ca cBOjuM
npuTokama (Mame TMPUTOKE TPBOT peAa) Cy 3HauajaHa CTAHMINTA AaKBATUIHHX
OecknuMemaka. Y CIMBHOM moapy4jy peke [lyHaB je 3abenexeno 414 takcona (33,36%),
J0K je y ciuBHOM mozpy4jy peke CaBe koHcratoBaHo 279 takcona (22,48%). YV ocranum
cimBOoBMMa Ha mozapydjy CpOuje 3a0eiexeHO je Mame TAaKCOHA, Ma TaKo y peKama Koje
npumnaznajy Erejckom ciuBy koHctaroBano je 167 wim 13,46%, y ciauBHOM moApydYjy
Kony6ape 139 (11,20%), dpune 128 (10,31%), Muase u Ileka 90 (7,25%) u y Tucu 87
takcona (7,01%). Hajmamu Opoj TakcoHa je 3abenexen y peuu bemu [pum, cera 27
takcoHa (2,18%). OBakaB pe3ynTar je MOCIeAuIia HEPAaBHOMEPHOT HCTPaXHMBamba BOJCHUX
exocuctema y Cpouju. TokoM OBOT HCTpakuBama HajBehn OpOj UCTPAKUBAHUX JOKAIUTETA,
a caMuM TUM W HajBehm Opoj MPUKYIUBEHUX Yy30paka OHMO je Ha JIOKAIUTETUMa KOjU
npunanajy cnupy JyxHe u 3amagne Mopage.

Y muiby paspajge crparervje KOH3epBalldje aKkBaTHUHUX MaKpOOECKMUMEHaKa y
Tabenu 9 cacTaBibeH je CIUCAK BAIMIHUX BPCTA. 3a JajbU paj Ha CTPATErwju KOpHIlheHe Cy

Bpcre u3 rpyna Plecoptera, Ephemeroptera u pakosu u3 dam. Astacidae.
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Tabena 9. Cnmcak BpcTa aKBaTMYHUX MaKpOOECKHUMEHaKa KOHCTATOBAHHMX y KOITHEHHM

Bogama CpoOwuje y nepuoay oa 1873. no 2012. ronune

PORIFERA
Spongilidae
Ephydatia fluviatilis (Linnaeus, 1758)
Spongilla lacustris (Linnaeus, 1758)
TURBELLARIA

Dendrocoelidae
Dendrocoelum lacteum (Muller, 1774)
Dugesiidae
Dugesia (Planaria) gonocephala (Duges, 1830)
Dugesia (Planaria) lugubris (Schmidt, 1861)
Dugesia (Planaria) polychroa (Schmidt, 1861)
Planariidae
Crenobia alpina montenegrina (Mrazek, 1904)
Polycelis nigra Muller, 1774
Polycelis felina Johnston, 1822

NEMATOMORPHA
Gordidae
Gordius aquaticus (Linnaeus, 1758)

GASTROPODA

Acroloxidae
Acroloxus lacustris (Linnaeus, 1758)
Thiaridae
Amphimelania holandri (C. Pfeiffer, 1828)
Fagotia acicularis (Ferussac, 1823)
Fagotia esperi (Ferussac, 1823)
Planorbidae
Ancylus fluviatilis Mller, 1774
Anisus leucostoma Millet, 1813
Anisus septemgyratus Rossmassler, 1835
Anisus spirorbis (Linnaeus, 1758)
Anisus vortex (Linnaeus, 1758)
Anisus vorticulus (Linnaeus, 1758)
Gyraulus acronicus (Ferussac, 1807)
Gyraulus albus (Muller, 1774)
Gyraulus laevis (Alder, 1836)
Hippeutis complanatus (Linnaeus, 1758)
Planorbarius corneus (Linnaeus, 1758)
Planorbis carinatus O.F. Muller, 1774
Planorbis planorbis (Linnaeus, 1758)
Planorbis vortex (Linnaeus, 1758)
Hydrobidae
Bythinella austriaca Frauenfeld, 1857
Bythinella viridis (Poiret, 1801)
Lithoglyphus apertus Kister, 1852
Lithoglyphus fuscus (C. Pfeiffer, 1828)
Lithoglyphus naticoides (C. Pfeiffer, 1828)
Bithyniidae
Bithynia leachii (Sheppard, 1823)
Bithynia tentaculata (Linnaeus, 1758)

Lymnaeidae
Galba truncatula (O.F. Muller, 1774)
Radix peregra (O.F. Muller, 1774)
Radix ovata (O.F. Mller, 1774)
Lymnaea stagnalis (Linnaeus, 1758)
Radix auricularia (Linnaeus, 1758)
Stagnicola palustris (O.F. Mdller, 1774)
Physidae
Physa fontinalis (Linnaeus, 1758)
Physella acuta (Draparnaud, 1805)
Neritidae
Theodoxus danubialis (C. Pfeiffer, 1828)
Theodoxus fluviatilis (Linnaeus, 1758)
Theodoxus transversalis (C. Pfeiffer, 1828)
Valvatidae
Borysthenia naticina (Manke, 1845)
Valvata cristata O.F. Mdiller, 1774
Valvata piscinalis (O.F. Muller, 1774)
Valvata pulchella Studer, 1820
Viviparidae
Viviparus acerosus (Bourguignat, 1862)
Viviparus contectus (Millet, 1813)
Viviparus viviparus (Linnaeus, 1758)
BIVALVIA
Corbiculidae
Corbicula fluminea (O.F. Mdller, 1774)
Corbicula fluminalis (O.F. Miller, 1774)
Dreissenidae
Dreissena polymorpha (Pallas, 1771)
Unionidae
Anodonta anatina (Linnaeus, 1758)
Anodonta anserirostris Kuster, 1842
Anodonta cygnea (Linnaeus, 1758)
Anodonta complanata (Rossmassler, 1835)
Anodonta opalina Kister, 1842
Anodonta rostrata Drouet, 1852
Anodonta savensis Drouet, 1852
Sinanodonta woodiana (Lea, 1834)
Unio crassus batavus (Maton & Rackett, 1807)
Unio crassus Pfeiffer, 1821
Unio pictorum pictorum (Linnaeus, 1758)
Unio tumidus timidus Philipsson, 1788
Spheridae
Pisidium amnicum (O.F. Miller, 1774)
Sphaerium corneum Linnaeus, 1758
Sphaerium rivicola (Lamarck, 1818)
OLIGOCHAETA
Enchytraeidae
Cognettia sphagnetorum Vejdovsky, 1879
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Enchytraeus albidus Henle, 1837
Fridericia perrieri (Vejdovsky, 1878)
Criodrilidae

Criodrilus lacuum Hoffmeister, 1845
Lumbricidae

Eiseniella tetraedra (Savigny, 1826)
Eiseniella paradoxa (Cognetti de Martiis 1904)
Lumbricus rubellus Hoffmeister, 1843
Lumbriculidae

Bythonomus lemani Grube, 1880
Lumbriculus variegatus (Mller, 1774)
Rhynchelmis limosella Hoffmeister, 1843
Stylodrilus heringianus Claparede, 1862
Stylodrilus lemani Grube, 1879
Trichodrilus strandi Hrabe, 1936
Naididae

Amphichaeta leydigii Tauber, 1879
Amphichaeta rostifera Akinschina, 1984
Amphichaeta sannio Kallstenius, 1892
Aulophorus furcatus (Mdiller, 1776)
Chaetogaster cristalinus Vejdovsky, 1883
Chaetogaster diaphanus (Gruithuisen, 1828)
Chaetogaster diastrophus (Gruithuisen, 1828)
Dero digitata Oken, 1815

Dero dorsalis Ferroniere, 1889

Dero nivea Aiyer, 1930

Dero obtusa D'Udekem, 1855
Haemonais waldvogeli Bretscher, 1900
Homochaeta naidina Bretscher, 1896
Nais alpina Sperber, 1948

Nais barbata Miller, 1773

Nais behningi Michaelsen, 1923

Nais bretscheri Michaelsen, 1899

Nais christinae Kasparzak, 1973

Nais communis Piguet, 1906

Nais elinguis Mualler, 1773

Nais pardalis Piguet, 1906

Nais pseudobtusa Piguet, 1906

Nais simplex Piguet, 1906

Nais stolci Hrabe, 1979

Nais variabilis Piguet, 1906

Ophidonais serpentina Miller, 1773
Paranais frici Hrabe, 1941

Paranais litoralis Miller, 1784

Pristina bilobata (Bretscher, 1903)
Pristina foreli (Piguet, 1906)

Pristina longiseta Ehrenberg, 1828
Pristina menoni (Aiyer, 1906)

Pristina rosea (Piguet, 1906)

Slavina appendiculata (D'Udekem, 1855)
Specaria josinae (Vejdovsky, 1883)
Stylaria fossularis Leidy, 1852

Stylaria lacustris (Linnaeus, 1767)
Uncinais uncinata (Orsted, 1842)

Vejdovskiella comata (Vejdovsky, 1883)

Propappidae

Propappus volki Michaelsen, 1916

Tubificidae

Aulodrilus limnobius Bretscher, 1899

Aulodrilus pigueti Kowalewski, 1914

Aulodrilus pluriseta (Piguet, 1906)

Branchiura sowerbyi Beddard, 1892

llyodrilus perrieri Eisen, 1879

Isochaetides michaelseni (Lastockin, 1937)

Limnodrilus claparedianus Ratzel, 1868

Limnodrilus helveticus Piguet, 1913

Limnodrilus hoffmeisteri Claparede, 1862

Limnodrilus hoffm.f. parva Claparede, 1862

Limnodrilus profundicola (Verrill, 1871)

Limnodrilus udekemianus Claparede, 1862

Peloscolex albicola (Michaelsen, 1901)

Peloscolex barbatus (Grube, 1891)

Peloscolex ferox (Eisen, 1879)

Peloscolex speciosus (Hrabe, 1931)

Peloscolex superiorensis Nrinkhurst & Cook,

1966

Peloscolex velutina (Grube, 1879)

Potamothrix bavaricus (Oschman, 1913)

Potamothrix hammoniensis (Michaelsen, 1901)

Potamothrix isochaetus (Hrabe, 1931)

Potamothrix moldaviensis Vejdovsky &

Mrazek,1902

Potamothrix vejdovskyi (Hrabe, 1941)

Psammoryctides albicola (Michaelsen, 1901)

Psammoryctides barbatus (Grube,1891)

Psammoryctides deserticola (Grimm, 1877)

Psammoryctides moravicus (Hrabe, 1934)

Rhyacodrilus coccineus (Vejdovsky, 1875)

Tubifex albicola (Michaelsen, 1901)

Tubifex costatus (Claparede, 1863)

Tubifex filum (Michaelsen, 1901)

Tubifex ignotus (Stolc, 1886)

Tubifex montanus Kowalewski, 1919

Tubifex nerthus Michaelsen, 1908

Tubifex templetoni Southern, 1909

Tubifex tubifex Muller, 1773

Haplotaxidae

Haplotaxis gordioides (Hartmann, 1821)

POLYCHAETA

Ampharatidae

Hypania invalida (Grube, 1860)

Fabriciidae

Manayunkia caspica (Annenkova, 1929)
HIRUDINEA

Glossiphoniidae

Alboglossiphonia heteroclita (Linnaeus, 1758)

Batracobdella algira (Moquin-Tandon, 1846)

Glossiphonia complanata (Linnaeus, 1758)
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Glossiphonia heteroclita (Linnaeus, 1761)

Glossiphonia paludosa (Carena, 1824)

Helobdella stagnalis (Linnaeus, 1758)

Hemiclepsis marginata (O.F. Miller, 1774)

Placobdella costata (O.F. Muller, 1846)

Theromyzon tessulatum (O.F. Miller, 1774)

Erpobdellidae

Dina absoloni Johansson, 1913

Dina apathyi Gedroyc, 1916

Dina lineata (O.F. Muller, 1774)

Dina lineata montana (O.F. Miller, 1774)

Erpobdella monostriata (Lindenfeld &

Pietruszynski, 1890)

Erpobdella octoculata (Linnaeus, 1758)

Erpobdella testacea (Savigny, 1822)

Trocheta bykowskii Gedroyc, 1913

Haemopidae

Haemopis sanquisuga (Linnaeus, 1758)

Hirudinidae

Hirudo medicinalis Linnaeus, 1758

Piscicolidae

Cystobranchus fasciatus Kollar

Piscicola fadejewi Epshtein, 1961

Piscicola geometra (Linnaeus, 1761)

ARANEAE

Argyronetiidae

Argyroneta aquatica (Clerck, 1757)
CRUSTACEA

Isopoda

Asellidae

Asellus aquaticus (Linnaeus, 1758)

Janiridae

Jaera sarsi Valkanov, 1936

Jaera istri Veuille, 1979

Mysida

Paramysis lacustris Czerniavsky, 1882

Lymnomysis benedeni Czerniavsky, 1882

Amphipoda

Corophidae

Corophium curvispinum Sars, 1895

Corophium maeoticum Sowinsky, 1898

Corophium robustum Sars, 1895

Gammaridae

Chaetogammarus tenellus Sars, 1914

Dikerogammarus bispinosus Martynov, 1925

Dikerogammarus haemobaphes (Eichwald,

1841)

Dikerogammarus villosus (Sowinsky, 1894)

Gammarus balcanicus Schaferna, 1922

Gammarus fossarum Koch in Panzer, 1836

Gammarus pulex (Linnaeus, 1758)

Obesogammarus obessus (Sars, 1894)

Echinogammarus ishnus (Martynov, 1919)

Pontogammarus crassus (Sars, 1894)

Pontogammarus robustoides (Sars, 1894)
Pontogammarus sarsi (Sars, 1894)
Decapoda
Astacidae
Astacus astacus (Linnaeus, 1758)
Astacus leptodactylus (Eschscholz, 1823)
Austropotamobius torrentium Schrank, 1803
Grapsidae
Eriocheir sinensis Milne-Edwards, 1854
Cambaridae
Orconectes limosus (Rafinesque, 1817)
COLLEMBOLA
Poduridae
Podura aquatica Linnaeus, 1758
INSECTA
EPHEMEROPTERA
Ameletidae
Ameletus inopinatus Eaton, 1887
Baetidae
Acenterella sinaica Bogoescu, 1931
Alainites muticus (Linnaeus, 1758)
Baetis alpinus (Pictet 1843)
Baetis fuscatus (Linnaeus, 1758)
Baetis buceratus Eaton, 1870
Baetis kozufensis Ikonomov, 1962
Baetis liebenauae Keffermdiller, 1974
Baetis lutheri Muller-Liebenau, 1967
Baetis melanonyx (Pictet, 1843)
Baetis meridionalis Ikonomov ,1954
Nigrobaetis niger (Linnaeus, 1761)
Baetis pavidus Grandi, 1949
Baetis rhodani (Pictet, 1843)
Baetis scambus Eaton, 1887
Baetis tracheatus Keffermuller & Machel,1967
Labiobaetis tricolor Tsherova, 1928
Baetis vardarensis Ikonomov, 1962
Baetis vernus Curtis, 1834
Centroptilum luteolum (Mdiller, 1776)
Cloeon dipterum (Linnaeus, 1761)
Cloeon simile Eaton, 1870
Procloeon bifidum (Bengtsson, 1912)
Procloeon pennulatum (Eaton, 1870)
Procloen macronyx (Kluge &Novikova, 1992)
Caenidae
Brachycercus harrisella Curtis, 1834
Caenis horaria (Linnaeus, 1758)
Caenis lactea (Burmeister, 1839)
Caenis macrura Stephens, 1835
Caenis luctuosa (Burmeister, 1839)
Caenis pseudorivulorum Keffermiller, 1960
Caenis pusilla Navas, 1913
Caenis rivulorum Eaton, 1884
Caenis robusta Eaton, 1884
Heptageniidae

51



Ana Ilemposuh

Llokmopcka oucepmayuja

Ecdyonurus austriacus Kimmins, 1958
Ecdyonurus dispar (Curtis, 1834)
Ecdyonurus aurantiacus (Burmeister, 1839)
Ecdyonurus epeorides Demoulin, 1955
Ecdyonurus forcipula (Pictet, 1843)
Ecdyonurus helveticus (Eaton, 1885)
Ecdyonurus insignis (Eaton, 1870)
Ecdyonurus quadrilineatus Landa, 1970
Ecdyonurus subalpinus Klapalek, 1907
Ecdyonurus submontanus Landa, 1969
Ecdyonurus torrentis Kimmins, 1942
Ecdyonurus venosus (Fabricius, 1775)
Ecdyonurus zelleri (Eaton, 1885)
Electrogena affinis (Eaton, 1883)
Electrogena lateralis (Curtis, 1834)
Electrogena macedonica (Ikonomov, 1954)
Epeorus yougoslavicus (Samal, 1935)
Epeorus assimilis Eaton, 1885

Dacnogenia coreulans Rostock, 1878
Heptagenia flava Rostock, 1878
Heptagenia longicauda (Stephens, 1835)
Heptagenia sulphurea (Muller, 1776)
Kageronia fuscogrisea (Retzius, 1783)
Rhithrogena beskidensis Alba-Tercedor and
Sowa, 1987

Rhithrogena germanica Eaton, 1885
Rhithrogena fiorii Grandi, 1953
Rhithrogena semicolorata (Curtis, 1834)
Ephemeridae

Ephemera danica Muller, 1764

Ephemera glaucops Pictet, 1843

Ephemera hellenica Demoulin, 1955
Ephemera lineata Eaton, 1870

Ephemera vulgata Linnaeus, 1843
Ephemereliidae

Ephemerella mukronata Bengtsson, 1909
Ephemerella notata Eaton, 1887
Ephemerella ikonomovi Puthz, 1971
Seratella ignita (Poda, 1761)

Torleya major (Klapalek, 1905)
Choroterpes picteti (Eaton, 1871)
Leptophlebiidae

Habroleptoides modesta (Hagen, 1864)
Habroleptoides confusa Sartori and Jacob,
1986

Habrophlebia fusca (Curtis, 1834)
Habrophlebia lauta Eaton, 1884
Paraleptophlebia cincta (Retzius, 1783)
Paraleptophlebia lacustris Ikonomov, 1962
Paraleptophlebia submarginata (Stephens,
1835)

Oligoneuriidae

Oligoneuriella pallida (Hagen, 1855)
Oligoneuriella rhenana (Imhoff, 1852)

Palingeniidae

Palingenia longicauda Olivier, 1791

Polymitracidae

Ephoron virgo (Olivier, 1791)

Potamantiidae

Potamanthus luteus (Linnaeus, 1767)

Siphlonuridae

Siphlonurus aestivalis Eaton, 1903
ODONATA

Aechnidae

Aeshna affinis VVan Der Linden, 1820

Aeshna cyanea (Miller, 1764)

Aeshna isosceles (Miller, 1767)

Aeshna juncea (Linnaeus, 1758)

Aeshna mixta Latreille, 1805

Anax imperator Leach, 1815

Brachytron pratense (Muller, 1764)

Anax ephippiger (Burmeister, 1839)

Anax parthenope Sélys, 1893

Calopterygidae

Calopteryx splendens (Harris, 1782)

Calopteryx virgo (Linnaeus, 1758)

Coenagrionidae

Caenagrion hastulatum (Charpentier, 1825)

Coenagrion mercuriale (Charpentier, 1840)

Coenagrion ornatum (Sélys, 1850)

Coenagrion puella (Linnaeus, 1758)

Coenagrion pulchellum (Van der Linden, 1825)

Enallagma cyanthigerum (Charpentier, 1840)

Erythromma lindenii (Sélys, 1840)

Erythromma viridulum (Charpentier, 1840)

Erythromma najas (Hansemann, 1823)

Ischnura elegans (Van der linden, 1820)

Ischnura pumilio (Charpentier, 1825)

Pyrrhosoma nymphula (Sulzer, 1776)

Cordulegastridae

Cordulegaster bidentata Sélys, 1843

Cordulegaster boltonii (Donovan, 1807)

Cordulegaster heros Theischinger, 1979

Corduliidae

Cordulia aenea (Linnaeus, 1758)

Epitheca bimaculata (Charpentier, 1825)

Somatochlora flavomaculata (Van der Linden,

1825)

Somatochlora metallica (Van der Linden,

1825)

Gomphidae

Gomphus flavipes (Charpentier, 1825)

Gomphus simillimus Sélys, 1840

Gomphus vulgatissimus (Linnaeus, 1758)

Onychogomphus forcipatus (Linnaeus, 1758)

Onychogomphus uncatus (Charpentier, 1840)

Ophiogomphus cecilia (Fourcroy, 1785)

Lestidae
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Lestes viridis Kennedy, 1920

Lestes virens (Charpentier, 1825)

Lestes barbarus (Fabricius, 1798)

Lestes dryas Kirby, 1890

Lestes macrostigma (Eversmann, 1836)

Lestes parvidens Artobolevskii, 1929

Lestes sponsa (Hansemann, 1823)

Sympecma fusca (Van der Linden, 1820)

Libellulidae

Leucorrhinia rubicunda (Linnaeus, 1758)

Libellula depressa Linnaeus, 1758

Libellula fulva Muller, 1764

Libellula quadrimaculata Linnaeus, 1758

Orthetrum albistylum (Sélys, 1848)

Orthetrum brunneum (Fonscolombe, 1837)

Orthetrum cancellatum (Linnaeus, 1758)

Orthetrum coerulescens (Fabricius, 1798)

Sympetrum depressiusculum (Sélys, 1841)

Sympetrum flaveolum (Linnaeus, 1758)

Sympetrum fonscolombei (Sélys, 1840)

Sympetrum meridionale (Sélys, 1841)

Sympetrum striolatum (Charpentier, 1840)

Sympetrum vulgatum (Linnaeus, 1758)

Crocothemis erythraea (Brulle, 1832)

Platicnemididae

Platycnemis pennipes (Pallas, 1771)
PLECOPTERA

Capniidae

Capnia bifrons (Newman, 1839)

Capnia vidua Klapélek, 1904

Chloroperlidae

Siphonoperla neglecta (Rostock 1888)

Siphonoperla torrentium (Pictet 1841)

Siphonoperla transsylvanica (Kis, 1963)

Chloroperla tripunctata (Scopoli, 1763)

Leuctridae

Leuctra albida Kempny, 1899

Leuctra aurita Navas, 1919

Leuctra autumnalis Aubert, 1948

Leuctra braueri Kempny 1898

Leuctra bronislawi Sowa, 1970

Leuctra cingulata Kempny, 1899

Leuctra digitata Kempny, 1899

Leuctra fusca (Linnaeus, 1758)

Leuctra hippopoides Kacanski & Zwick, 1970

Leuctra hippopus Kempny, 1899

Leuctra hirsuta Bogescu & Tabacaru, 1960

Leuctra inermis Kempny, 1899

Leuctra major Brinck, 1949

Leuctra moselyi Morton, 1929

Leuctra nigra (Olivier, 1811)

Leuctra prima Kempny, 1899

Leuctra pseudohippopus RauSer 1965

Leuctra pseudosignifera Aubert, 1954

Leuctra quadrimaculata Kis, 1963
Nemouridae

Amphinemura standfussi (Ris, 1902)
Amphinemura sulcicollis (Stephens, 1836)
Amphinemura triangularis (Ris, 1902)
Nemoura avicularis Morton, 1894
Nemoura cambrica Stephens, 1836
Nemoura carpathica lllies, 1963
Nemoura cinerea (Retzius, 1783)
Nemoura flexuosa Aubert, 1949
Nemoura fusca Kis 1963

Nemoura longicauda Kis, 1964
Nemoura marginata Pictet, 1835
Nemoura minima Aubert, 1946
Nemoura monticola Rauser, 1965
Nemoura uncinata Despax, 1934
Nemoura subtilis Klapélek, 1896
Nemoura zwicki Sivec, 1980
Nemurella pictetii (Klapalek, 1900)
Protonemura aestiva Kis, 1965
Protonemura auberti Illies, 1954
Protonemura autumnalis Rauser, 1956
Protonemura beaumonti (Aubert, 1956)
Protonemura brevistyla (Ris, 1902)
Protonemura hrabei Rauser, 1956
Protonemura illiesi Kis, 1963
Protonemura intricata (Ris, 1902)
Protonemura lateralis (Pictet, 1836)
Protonemura meyeri (Pictet, 1841)
Protonemura montana Kimmins, 1941
Protonemura nitida (Pictet, 1836)
Protonemura praecox (Morton, 1894)
Perlidae

Dinocras megacephala (Klapélek, 1907)
Marthamea vitripennis (Burmeister, 1839)
Perla abdominalis Guérin-Méneville, 1838
Perla illiesi Braasch & Joost, 1971
Perla marginata (Panzer, 1799)

Perla grandis Rambur1842

Perla pallida Guérin-Méneville, 1838
Perlodidae

Arcynopteryx dichroa (McLachlan 1872)
Isogenus nubecula Newman, 1833
Isoperla belai Illies, 1963

Isoperla bosnica Aubert, 1964

Isoperla buresi Rauser, 1962

Isoperla difformis (Klapalek, 1909)
Isoperla goertzi Illies, 1952

Isoperla gramatica (Poda, 1761)
Isoperla graeca Aubert, 1956

Isoperla submontana Rauser, 1965
Isoperla obcura (Zetterstedt, 1840)
Isoperla oxylepis (Despax, 1936)
Isoperla pawlowski Wojtas, 1961
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Isoperla rivulorum (Pictet, 1841)

Isoperla sudetica (Kolenati, 1859)

Isoperla tripartita Illies 1954

Perlodes dispar (Rambur, 1842)

Perlodes intricatus (Pictet 1841)

Perlodes microcephalus (Pictet, 1833)

Taeniopterygidae

Brachyptera braueri (Klapalek, 1900)

Brachyptera helenica Aubert, 1956

Brachyptera graeca Berthélemy, 1971

Brachyptera risi (Morton, 1896)

Brachyptera seticornis (Klapélek, 1902)

Brachyptera trifasciata (Pictet, 1832)

Taeniopteryx hubaulti Aubert, 1946

Taeniopteryx nebulosa (Linnaeus, 1758)

Taeniopteryx schoenemundi (Mertens, 1923)
TRICHOPTERA

Beraeidae

Beraea maurus (Curtis, 1834)

Beraea pullata (Curtis, 1834)

Beraeamyia schmidi Botosaneanu, 1960

Beraeodes minutus (Linnaeus, 1761)

Ernodes articularis Pictet, 1834

Branchycentridae

Brachycentrus maculatus (Fourcroy, 1785)

Brachycentrus montanus Klapalek, 1892

Brachycentrus subnubilus Curtis, 1834

Micrasema longulum McLachlan, 1876

Micrasema minimum McLachlan, 1876

Micrasema sericeum Klapalek, 1902

Ecnhomidae

Ecnomus tenellus (Rambur, 1842)

Glossosomatidae

Agapetus ochripes Curtis, 1834

Agapetus fuscipes Curtis, 1834

Agapetus laniger (Pictet, 1843)

Agapetus slavorum Botosaneanu, 1960

Glossosoma bifidum McLachlan, 1879

Glossosoma boltoni Curtis, 1834

Glossosoma conformis Neboiss, 1963

Glossosoma discophorum Klapalek, 1902

Glossosoma intermedium Klapalek, 1892

Synagapetus iridipennis McLachlan, 1879

Synagapetus krawanyi Ulmer, 1938

Goeridae

Goera pilosa (Fabricius, 1775)

Lithax niger (Hagen, 1859)

Lithax obscurus (Hagen, 1859)

Silo nigricornis (Pictet, 1834)

Silo pallipes (Fabricius, 1781)

Silo piceus (Brauer, 1857)

Helycopsychidae

Helicopsyche bacescui

Botosaneanu, 1953

Orghidan &

Helicopsyche sperata McLachlan, 1876
Hydropsychidae

Cheumatopsyche lepida (Pictet, 1834)
Diplectrona atra McLachlan, 1878
Diplectrona felix McLachlan, 1878
Hydropsyche angustipennis (Curtis, 1834)
Hydropsyche botosaneanui Marinkovic, 1966
Hydropsyche bulbifera McLachlan, 1878
Hydropsyche contubernalis McLachlan, 1865
Hydropsyche fulvipes (Curtis, 1834)
Hydropsyche instabilis (Curtis, 1834)
Hydropsyche mahrkusha Schmid, 1959
Hydropsyche modesta Navas, 1925
Hydropsyche ornatula McLachlan, 1878
Hydropsyche pellucidula (Curtis, 1834)
Hydropsyche peristerica Botosaneanu &
Marinkovic, 1968

Hydropsyche saxonica McLachlan, 1884
Hydropsyche siltalai Déhler, 1963
Hydropsyche silfvenii Ulmer, 1906
Hydropsyche tabacarui Botosaneanu, 1960
Hydropsyche  tjederi Botosaneanu &
Marinkovic, 1966

Hydroptilidae

Agraylea multipunctata Curtis, 1834
Agraylea sexmaculata Curtis, 1834
Hydroptila sparsa Curtis, 1834

Hydroptila tineoides Dalman, 1819
Hydroptila vectis Curtis, 1834

Ithytrichia lamellaris Eaton 1873
Lepidostomatidae

Lasiocephala basalis (Kolenati, 1848)
Lepidostoma hirtum (Fabricius, 1775)
Crunoecia bosniaca M. Gospodneti¢, 1970
Crunoecia kempnyi Morton, 1901
Leptoceridae

Adicella balcanica Botosaneanu & Novak, 1965
Adicella filicornis (Pictet, 1834)

Adicella syriaca Ulmer, 1907

Athripsodes aterrimus (Stephens, 1836)
Athripsodes albifrons (Linnaeus, 1758)
Athripsodes bilineatus (Linnaeus, 1758)
Athripsodes commutatus (Rostock, 1874)
Ceraclea annulicornis (Stephens, 1836)
Leptocerus interruptus (Fabricius, 1775)
Mystacides azurea (Linnaeus, 1761)
Mystacides longicornis (Linnaeus, 1758)
Mystacides nigra (Linnaeus, 1758)

Oecetis testacea Curtis, 1834

Paroecetis struckii (Klapalek, 1903)
Setodes hungaricus Ulmer, 1907
Triaenodes kawraiskii (Martynov, 1909)
Ylodes simulans (Tjeder, 1929)
Limnephilidae
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Allogamus auricollis (Pictet, 1834)
Allogamus uncatus (Brauer, 1857)
Anabolia furcata Brauer, 1857

Anabolia laevis (Zetterstedt, 1840)
Anabolia nervosa (Curtis, 1834)

Annitella obscurata (McLachlan, 1876)
Annitella triloba M.-Gospodnetic, 1957
Chaetopteryx cissylvanica Botosaneanu, 1959
Chaetopteryx regulosa schmidi Botosaneanu,
1957

Chaetopteryx stankovi¢i M. Gospodnetic, 1966
Chaetopteryx villosa (Fabricius, 1789)
Chaetopteroides maximus Kumanski, 1968
Drusus annulatus (Stephens, 1837)

Drusus biguttatus (Pictet, 1834)

Drusus botasaneanu Botosaneanu, 1965
Drusus discolor (Rambur, 1842)

Drusus discophorus Radovanovic, 1943
Drusus monticola McLachlan, 1876

Drusus serbicus Marinkovic- Gospodnetic,
1971

Drusus trifudus McLachlan, 1876
Ecclisopterix guttulata (Pictet, 1834)
Ecclisopteryx madida McLachlan, 1867
Glyphotaelius gripekoveni (Keifer, 1913)
Glyphotaelius pellucidus (Retzius, 1783)
Glyphotaelius polytomus Harting, 1893
Grammotaulius atomarius (Fabricius, 1793)
Grammotaulius nigropunctatus (Retzius, 1783)
Grammotaulius nitidus (Muller, 1764)
Halesus digitatus (Schrank, 1781)

Halesus interpunctatus (Zetterstedt, 1840)
Halesus radiatus (Curtis, 1834)

Halesus tesselatus (Rambur, 1842)
Hydatophylax infumatus (McLachlan, 1865)
Limnephilus fuscicornis (Rambur, 1842)
Limnephilus affinis Curtis, 1834
Limnephilus auricula Curtis, 1834
Limnephilus bipunctatus Curtis, 1834
Limnephilus caenosus Curtis, 1834
Limnephilus centralis Curtis, 1834
Limnephilus decipiens (Kolenati, 1848)
Limnephilus elegans Curtis, 1834
Limnephilus extricatus McLachlan, 1865
Limnephilus flavicornis (Fabricius, 1787)
Limnephilus lunatus Curtis, 1834
Limnephilus marmoratus Curtis, 1834
Limnephilus rhombicus (Linnaeus, 1758)
Limnephilus sparsus Curtis, 1834
Limnephilus vittatus (Fabricius, 1798)
Melampophylax mucoreus Hagen, 1861
Mesophylax impunctatus McLachlan, 1884
Metanoea flavipennis (Pictet, 1834)
Micropterna lateralis Stephens, 1874

Micropterna nycterobia (McLachlan, 1875)
Micropterna seguax (McLachlan, 1875)
Micropterna testacea (Gmelin, 1790)
Nemotaulius punctatolineatus (Retzius, 1783)
Parachiona picicornis (Pictet, 1834)
Potamophylax cingulatus (Stephens, 1837)
Potamophylax latipennis (Curtis, 1834)
Potamophylax luctuosus (Piller &
Mitterpacher, 1783)

Potamophylax nigricornis (Pictet, 1834)
Potamophylax pallidus (Klapalek, 1899)
Potamophylax rotundipennis (Brauer, 1857)
Psilopteryx montana Kumanski, 1968
Stenophylax mitis McLachlan, 1875
Stenophylax mucronatus McLachlan, 1880
Stenophylax permistus McLachlan, 1895
Stenophylax meridiorientalis Malicky, 1980
Stenophylax vibex (Curtis, 1834)
Odontoceridae

Odontocerum albicorne (Scopoli, 1763)
Odontocerum hellenicum Malicky, 1972
Philopotamidae

Chimarra marginata (Linnaeus, 1767)
Philopotamus montanus (Donovan, 1813)
Philopotamus variegatus (Scopoli, 1763)
Wormaldia occipitalis (Pictet, 1834)
Wormaldia pulla (McLachlan, 1878)
Wormaldia subnigra McLachlan, 1865
Phryganeidae

Phryganea grandis Linnaeus, 1758
Polycentropodidae

Cyrnus crenaticornis (Kolenati, 1859)
Cyrnus flavidus McLachlan, 1864

Cyrnus trimaculatus (Curtis, 1834)
Holocentropus stagnalis (Albarda, 1874)
Neureclipsis bimaculata (Linnaeus, 1758)
Plectrocnemia conspresa (Curtis, 1834)
Plectrocnemia geniculata McLachlan, 1871
Plectrocnemia minima Klapalek, 1899
Polycentropus irroratus Curtis, 1835
Polycentropus excisus Klapalek, 1894
Polycentropus flavomaculatus (Pictet, 1834)
Psychomiidae

Lype phaeopa (Stephens, 1836)

Lype reducta (Hagen, 1868)

Psychomyia fragilis (Pictet, 1834)
Psychomyia klapaleki Malicky, 1995
Psychomyia pusilla (Fabricius, 1781)
Tinodes pallidulus Mclachlan, 1878
Tinodes rostocki Mclachlan, 1878

Tinodes unicolor (Pictet, 1834)

Tinodes waeneri (Linnaeus, 1758)
Rhyacophilidae

Rhyacophila aquitanica McLachlan, 1879
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Rhyacophila balcanica Radovanovic, 1953
Rhyacophila bosniaca Schmid, 1970
Rhyacophila dorsalis (Curtis, 1834)
Rhyacophila evoluta McLachlan, 1879
Rhyacophila fasciata Hagen, 1859
Rhyacophila fischeri Botosaneanu, 1957
Rhyacophila furcifera Klapalek, 1904
Rhyacophila glareosa McLachlan, 1867
Rhyacophila intermedia McLachlan., 1868
Rhyacophila hirticornis McLachlan, 1879
Rhyacophila laevis Pictet, 1834

Rhyacophila loxias Schmid, 1970

Rhyacophila mocsaryi Klapalek, 1894
Rhyacophila nubila (Zetterstedt, 1840)
Rhyacophila obliterata McLachlan, 1863
Rhyacophila obtusa Klapalek, 1894
Rhyacophila pascoei McLachlan, 1879
Rhyacophila  philopotamoides = McLachlan,
1879

Rhyacophila polonica McLachlan, 1879
Rhyacophila praemorsa McLachlan, 1879
Rhyacophila pubescens Pictet, 1834
Rhyacophila stankovi¢i Radovanovic, 1932
Rhyacophila torrentium Pictet, 1834
Rhyacophila trescavicensis Botosaneanu, 1960
Rhyacophila tristis Pictet, 1834

Rhyacophila  vranitzensis Marinkovic &
Botosaneanu, 1967

Rhyacophila vulgaris Pictet, 1834
Sericostomatidae

Notidobia ciliaris (Linnaeus, 1761)

Oecismus monedula (Hagen, 1859)
Sericostoma flavicorne Schneider, 1845
Sericostoma personatum Kirby & Spencer, 1826
Sericostoma timidum Hagen, 1864

Uenoidae

Thremma anomalum McLachlan, 1876
DIPTERA

Athericidae

Atherix ibis (Fabricius, 1798)

Atrichops crassipes (Meigen, 1820)

Ibisia marginata (Fabricius, 1781)
Blephariceridae

Blepharicera fasciata fasciata (Westwood,
1842)

Liponeura brevirostris Loew, 1877
Liponeura cordata Vimmer, 1916
Liponeura decipiens Bezzi, 1913

Liponeura cinarasceus minor Bischoff, 1922
Ceratopogonidae

Culicoides circumscriptus Kieffer, 1918
Culicoides nubeculosus Meigen, 1830
Dasyhella versicolor (Winnertz, 1852)
Palpomyia lineata (Meigen, 1804)

Probezzia seminigra (Panzer, 1796)
Chaoboridae

Chaoborus crystalinus (De Geer, 1776)
Chironomidae

Beckidia zabolotzkyi (Goetghebuer, 1938)
Chernovskiia orbicus (Townes, 1945)
Chironomus plumosus (Linnaeus,1758)
Chironomus riparius Meigen 1804
Chironomus bernensis Kloetzli 1973
Chironomus acutiventris

Wuelker, Ryser & Scholl, 1983

Chironomus (Chironomus) annularius Meigen,
1818

Chironomus obtusidens Goetghebuer, 1921
Chironomus luridus group

Cladotanytarsus mancus (Walker, 1856)
Cladopelma viridulum (Linnaeus 1767)
Cryptochironomus defectus (Kieffer, 1913)
Demicryptochironomus vulneratus (Zetterstedt,
1838)

Dicrotendipes nervosus (Staeger, 1839)
Dicrotendipes notatus (Meigen, 1818)
Endochironomus albipennis (Meigen, 1830)
Endochironomus dispar (Meigen, 1830)
Endochironomus tendens (Fabricius, 1775)
Glyptotendipes cauliginellus (Kieffer, 1913)
Glyptotendipes pallens (Meigen, 1804)
Harnischia fuscimanus (Kieffer, 1921)
Microchironomus tener (Kieffer, 1918)
Micropstra bidentata Goetghebuer, 1921
Micropstra curvicornis (Chernovskij, 1949)
Micropsectra junci (Meigen, 1818)
Microtendipes chloris (Meigen, 1818)
Microtendipes pedellus agg. Sensu

Moller Pillot (1984)

Microtendipes tarsalis agg. Sensu

Moller Pillot (1984)

Omisus caledonicus (Edwards, 1932)
Parachrionomus  arcuatus  (Goetghebuer,
1921).

Parachironomus frequens (Johannsen, 1905)
Parachironomus varus (Goetghebuer 1921)
Paracladopelma camptolabis (Kieffer, 1913)
Paracladopelma doris (Townes, 1945)
Paracladopelma laminatum (Kieffer, 1921)
Paracladopelma nigritulum  (Goetghebuer,
1942)

Paralauterborniella nigrohalteralis
(Malloch,1915)

Paratanytarsus austriacus (Kieffer,1924)
Paratanytarsus dissimilis (Johannsen, 1905)
Paratanytarsus lauterborni (Kieffer, 1909)
Paratendipes albimanus (Meigen, 1818)
Paratendipes connectens (Meigen, 1830)
Paratendipes nubilus (Meigen, 1830)
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Phaenopsectra flavipes (Meigen, 1818)
Polypedilum albicorne (Meigen, 1838)
Polypedilum convictum (Walker, 1856)
Polypedilum cultellatum Goetghebuer, 1931
Polypedilum laetum (Meigen, 1818)
Polypedilum nubeculosum (Meigen, 1804)
Polypedilum pedestre (Meigen, 1830)
Polypedilum scalaenum (Schrank, 1803)
Polypedilum uncinatum Goetghebuer, 1921
Pseudochironomus prasinatus (Staeger, 1839)
Rheotanytarsus  rivulorum  (Kieffer &
Thienemann, 1908)

Robackia demeijerei (Kruseman, 1933)
Saetheria reissi Jackson, 1977

Stempellinella brevis (Edwards, 1929)
Stempellina cornuta Kieffer, 1922
Stempellinella edwardsi Spies & Saether 2004
Stictochironomus maculipennis (Meigen, 1818)
Stictochironomus pictulus (Meigen, 1830)
Stictochironomus sticticus (Fabricius, 1781)
Tanytarsus gregarius (Kieffer, 1909)
Xenochironomus xenolabis (Kieffer 1916)
Potthastia gaedii (Meigen, 1838)

Potthastia longimanus Kieffer, 1922
Acricotopus lucens (Zetterstedt, 1850).

Brillia flavifrons (Johannsen, 1905)
Brillia longifurca Kieffer, 1921
Brillia bifida (Kieffer, 1909)
Bryophaenocladius  subvernalis
1929)

Cardiocladius fuscus Kieffer, 1924
Chaetocladius perennis (Meigen, 1830)
Chaetocladius vitellinus (Kieffer, 1908)
Corynoneura cf. antennalis sensu Schmid
(1993)

Corynoneura coronata Edwards 1924
Corynoneura celeripes Winnertz, 1852
Corynoneura lobata Edwards, 1924
Corynoneura scutellata Winnertz, 1846
Cricotopus annulator (Goetghebuer, 1927)
Cricotopus algarum (Kieffer, 1911)
Cricotopus albiforceps (Kieffer, 1916)
Cricotopus fuscus (Kieffer, 1909)

Cricotopus triannulatus (Macquart, 1826)
Cricotopus bicinctus (Meigen,1818).
Cricotopus gr. sylvestris sensu Hirvenoja, 1973
Cricotopus tremulus (Linnaeus, 1758)
Cricotopus trifascia Edwards, 1929
Epoicocladius ephemerae (Kieffer, 1924)
Eukiefferiella brevicalcar (Kieffer, 1911)
Eukiefferiella clypeata (Kieffer, 1923)
Eukiefferiella claripennis (Lundbeck, 1898)
Eukiefferiella coerulescens (Kieffer, 1926)
Eukiefferiella cyanea Thienemann, 1936

(Edwards,

Eukiefferiella fittkaui Lehmann 1972
Eukiefferiella lobifera (Goetghebuer, 1934)
Eukiefferiella gracei (Edwards, 1929)
Eukiefferiella longipes (Chernovskij,1949)
Eukiefferiella ilkleyensis (Edwards, 1929)
Eukiefferiella minor (Edwards, 1929)
Heleniella ornaticollis (Edwards, 1929)
Limnophyes asquamatus (Soegaard Andersen,
1937)

Limnophyes minimus (Meigen 1818)
Microtendipes chloris (Meigen, 1818)
Metriocnemus eurynotus (Holmgren 1883)
Nanocladius dichromus (Kieffer, 1906)
Nanocladius rectinervis (Kieffer, 1911)
Orthocladius thienemanni (Kieffer, 1906)
Orthocladius frigidus (Zetterstedt, 1838)
Orthocladius lignicola Kieffer 1914
Orthocladius luteipes Goetghebuer 1938
Orthocladius olivaceus (Kieffer, 1911)
Orthocladius rivulorum Kieffer, 1909
Orthocladius rubicundus (Meigen, 1818)
Orthocladius saxosus (Tokunaga 1939)
Paracladius conversus (Walker,1856)
Paracricotopus niger (Kieffer, 1913)
Parakiefferiella bathophila (Kieffer, 1912)
Parakiefferiella gracillima (Kieffer, 1922)
Parametriocnemus stylatus (Spaerck, 1923)
Paraphaenocladius impensus (Walker, 1856)
Paratrichocladius rufiventris (Meigen, 1830)
Paratrissocladius excerptus (Walker, 1856)
Psectrocladius barbimanus (Edwards, 1929)
Psectrocladius calcaratus (Edwards, 1929)
Psectrocladius psilopterus (Kieffer, 1906)
Pseudosmittia danconai (Marcuzzi, 1947)
Pseudosmittia simplex (Strenzke &
Thienemann, 1942)

Rheocricotopus chalybeatus (Edwards,1929)
Rheocricotopus effusus (Walker, 1856)
Rheocricotopus fuscipes (Kieffer, 1909)
Rheosmittia spinicornis (Brundin, 1956)
Synorthocladius semivirens (Kieffer, 1909)
Thienemanniella clavicornis (Kieffer, 1911)
Thienemanniella flaviforceps (Kieffer, 1925)
Thienemanniella majuscula (Edwards, 1924)
Tvetenia bavarica (Goetghebuer, 1934)
Tvetenia calvescens (Edwards, 1929)
Tvetenia tshernovskii (Pankratova,1968)
Tvetenia  discoloripes  (Goetghebuer &
Thienemann, 1936)

Odontomesa fulva (Kieffer, 1919).
Prodiamesa olivacea (Meigen, 1818).
Prodiamesa rufovittata (Goetghebuer, 1932).
Ablabesmyia longistyla Fittkau, 1962
Ablabesmyia monilis (Linnaeus, 1758)
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Ablabesmyia phatta (Egger, 1864)
Anatopynia plumipes (Fries, 1823)
Apsectrotanypus trifascipennis  (Zetterstedt,
1838)

Arctopelopia barbitarsis (Zetterstedt, 1850)
Conchapelopia melanops (Meigen, 1818)
Guttipelopia guttipennis (van der Wulp, 1861)
Larsia curticalcar (Kieffer, 1918)
Macropelopia adaucta Kieffer,1916
Macropelopia nebulosa (Meigen, 1804)
Monopelopia tenuicalcar (Kieffer, 1918)
Natarsia punctata (Fabricius, 1805)
Nilotanypus dubius (Meigen, 1804)
Tanypus kraatzi (Kieffer, 1912)

Tanypus punctipennis Meigen, 1818
Thienemannimyia lentiginosa (Fries, 1823)
Zavrelimyia melanura (Meigen, 1804)
Trissopelopia flavida (Kieffer, 1923)
Syndiamesa hygropetrica (Kieffer, 1909)
Diamesa latitarsis (Goetghebuer, 1921)
Diamesa insignipes Kieffer, 1908
Pseudodiamesa nivosa (Goetghebuer, 1928)
Acricotopus lucens (Zetterstedt, 1850)
Bryophaenocladius  subvernalis  (Edwards,
1929)

Diplocladius cultriger Kieffer, 1908
Heterotrissocladius marcidus (Walker 1856)
Synorthocladius semivirens (Kieffer, 1909)
Orthocladius rivicola Kieffer, 1911
Psectrocladius obvius (Walker 1856)
Trissocladius brevipalpis Kieffer, 1908
Trissopelopia flavida Kieffer, 1923
Tanypus (Tanypus) vilipennis (Kieffer, 1918)
Psectrotanypus varius (Fabricius, 1787)
Chernovskiia orbicus (Townes, 1945)
Cladopelma gr. laccophila

Lipiniella araenicola Shilova, 1961
Culicidae

Dixidae

Dixa dilatata Strobl, 1900

Dixa maculata Meigen, 1818

Empididae

Clinocera nigra (Meigen, 1804)
Wiedemannia ouedorum Vaillant, 1952
Hemerodrominae

Chelifera precatoria (Fallen, 1815)
Hemerodromia unilineata Zetterstedt, 1842
Ephydridae

Scatella stagnalis (Fallen, 1813)

llytheinae

Limoniidae

Ormosia lineata (Meigen, 1804)

Orimarga attenuata (Walker, 1848)
Limnophilinae

Hexatoma bicolor (Meigen, 1818)
Antocha vitripennis (Meigen, 1830)
Limnophila maculata (Meigen, 1804)
Limnophila mundata (Loew, 1871)
Limonia maculipennis (Meigen, 1818)
Limonia modesta (Meigen, 1818)
Muscidae

Limnophora riparia (Fallén, 1824)
Pediciidae

Dicronata bimaculata (Schummel, 1829)
Pedicia straminea (Meigen, 1838)
Pedicia immaculata (Meigen, 1804)
Psychodiidae

Psychoda alternata Say, 1824

Psychoda gemina (Eaton, 1904)
Psychoda severini Tonnoir, 1922
Psychoda pusilla Tonnoir, 1922
Satcheilliella canescens (Meigen, 1818)
Ulomia (Satchelliella) cognata (Eaton, 1893)
Satcheliella mutua (Eaton, 1893)
Satchelliella stammeri (Jung, 1954)
Simulidae

Prosimulium hirtipes (Fries, 1824)
Prosimulium tomosvaryi (Enderlein, 1921)
Simulium argyreatum Meigen, 1838
Simulium reptans (Linnaeus, 1758)
Simulium angustatum (Rubzov, 1956)
Simulium (Eusimulim) aureum Fries, 1824
Simulium costatum Friederichs, 1920
Simulium cryophylum (Rubzov, 1959)
Simulim  (Wilhelmia) balcanica (Enderlein,
1924)

Simulim (Wilhelmia) lineatum (Meigen, 1804)
Odagmia maxima Knoz, 1961
Stratiomyidae

Oxycera meigenii Staeger, 1844

Oxycera paradalina Meigen, 1822
Oxycera pygmaea (Fallen, 1817)
Stratiomis longicornis (Scopoli, 1763)
Odontomyia ornata (Meigen, 1822)
Syrphidae

Eristalis tenax (Linnaeus, 1758)
Tabaniidae

Chrysops caecutiens (Linnaeus, 1758)
Tabanus maculicornis (Zetterstedt, 1842)
Tabanus miki Brauer, 1880

Heptatoma pellucens (Fabricius, 1776)
Tipulidae

Tipula luna Westhoff, 1879

Tipula benesignata Mannheims, 1954
Tipula cheethami Edwards, 1924

Tipula rufina rufina Meigen, 1818

Tipula autumnalis Loew, 1864

Tipula fulvipennis De Geer, 1776
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Tipula grisescens Zetterstedt, 1851

Tipula lateralis Meigen, 1804

Tipula maxima Poda, 1761

Tipula pruinosa pruinosa Wiedemann, 1817

Tipula saginata Bergroth, 1891
HETEROPTERA

Aphelocheiridae

Aphelocherius aestivalis (Fabricius, 1794)

Corixidae

Glaenocorisa propingua (Fieber, 1860)

Corixa punctata (llliger 1807)

Sigara nigrolineata (Fieber 1848)

Sigara limitata (Fieber 1848)

Sigara striata (Linnaeus 1758)

Sigara iactans Jansson 1983

Sigara lateralis (Leach 1817)

Sigara falleni (Fieber 1848)

Gerridae

Aquarius najas (De Geer 1773)

Aquarius paludum (Fabricius 1794)

Gerris gibbifer Schummel 1832

Gerris thoracicus Schummel 1832

Hydrometridae

Hydrometra stagnorum (Linnaeus 1758)

Naucoridae

Ilyocoris cimicoides cimicoides(Linnaeus, 1758)

Nepidae

Nepa cinerea Linnaeus, 1758

Ranatra linearis (Linnaeus, 1758)

Notonecdidae

Notonecta glauca Linnaeus, 1758

Notonecta viridis Delcourt 1909

Mesovelidae

Mesovelia furcata Mulsant & Rey 1852

Veliidae

Velia caprai Tamanini 1947

Velia affinis filippii (Tamanini 1947)
COLEOPTERA

Chrysomellidae

Donacia crassipes Fabricius, 1775

Curculionidae

Bagous bagdatensis Pic 1904

Bagous collignensis (Herbst 1797)

Bagous lutulentus Gyllenhal 1813

Pelenomus canaliculatus (Fahaeus 1843)

Pelenomus commari (Panzer 1794)

Pelenomus waltoni (Boheman 1843)

Phytobius velaris (Gyllenhal, 1827)

Phytobius leucogaster (Marsham, 1802)

Rhinoncus castor (Fabricius 1792)

Rhinoncus inconspectus (Herbst 1795)

Rhinoncus pericarpius (Linnaeus 1758)

Rhinoncus perpendicularis (Reich 1797)

Dryopidae

Helichus substriatus (Mdller, 1806)
Dytiscidae

Agabus biguttatus (Olivier, 1795)
Agabus uliginosus (Linnaeus, 1761)
Dytiscus marginalis Linnaeus, 1759
Hydroporus erythrocephalus (Linnaeus, 1758)
Hygrotus decoratus (Gyllenhal, 1810)
Hygrotus inaequalis (Fabricius, 1777)
Ilybius guttiger (Gyllenhal, 1808)
Laccophilus hyalinus (De Geer, 1774)
Platambus maculatus (Linnaeus, 1758)
Scarodytes halensis (Fabricius, 1787)
Elmidae

Elmis aenea (Muller, 1806)

Elmis maugeti Latreille, 1798

Elmis rietscheli Steffan, 1958

Elmis rioloides Kuwert, 1890

Esolus angustatus (Mdller, 1821)
Esolus parallelepipedus (Muller, 1806)
Limnius perrisi (Dufour, 1843)

Limnius volckmari (Panzer, 1793)
Normandia nitens (Miller, 1817)
Potamophilus acuminatus (Fabricius, 1792)
Riolus subviolaceus (Muller, 1817)
Stenelmis canaliculata (Gyllenhal, 1808)
Erirhnidae

Tanysphyrus lemnae (Fabricius 1792)
Notaris scirpi (Fabricius 1793)
Gyrinidae

Gyrinus substriatus Stephens, 1828
Orectochilus villosus (Miller, 1776)
Haliplidae

Brychius elevatus (Panzer, 1794)
Haliplus fulvus (Fabricius, 1801)
Haliplus lineatocollis (Marsham, 1802)
Haliplus lineolatus Mannerheim, 1844
Haliplus ruficolis (De Geer, 1774)
Hydraenidae

Hydraena gracilis Germar, 1824
Ochthebius foveolatus Germar, 1824
Hydrophilidae

Enochrus melanocephalus (Olivier, 1792)
Laccobius minutus (Linnaeus, 1758)
Hydrous piceus (Linnaeus, 1758)
Helophorus guttulus Motschulsky, 1860
Scirtidae

Hydrocyphon deflexicollis (P.W. J. Mdiller,
1821)

Spercheidae

Spercheus emarginatus (Schaller, 1783)
Ochthera mantis (De Geer, 1776)
Ochrosis ventralis (llliger, 1807)
Helodidae

Elodes hausmani (Gredler, 1857)
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Elodes marginata (Fabricius, 1798)
Elodes minuta (Linnaeus, 1767)
NEUROPTERA

Osmylidae

Osmylus chrysops (Linnaeus, 1758)

Osmylus fulvicephalus (Scopoli, 1763)
MEGALOPTERA

Sialidae

Sialis fuliginosa Pictet, 1836

Sialis lutaria (Linnaeus, 1758)

60



Ana Ilemposuh Joxmopcka oucepmayuja

4.1.2. Cesexknuja u puaTpupame MoAaTaka ca MWbeM H3BAajarba JIOKAIHO 3HAYAJHUX
jeounuya xonszepeayuje (J13JK)

Pesynratu 6010Bama Bpeta u3 rpyme Plecoptera mpema kputepujymMuMa 3a n3/1Bajambe
JI3JK npukazanu cy y Tabenu 10.

Ta6ena 10. KBantuduxoBame kpurepujyma 3a nporueny JI3JK u3 0aze momaraka 3a Bpcre

Plecoptera
< Q
)
S s2zs 2% 4
. > A £E S S g =
Z 2 = s = 2 = = g g =
= S S 2 sg-; e = = = =
Bpcra/ mapamerap z 3 25 SEx £3 £5 @2
2 S < o B o— s 2 )
2 S 2 == e = Z =
= = =g S g = =l
g £f°% £8
g = S

Dinocras megacephala
Marthamea vitripennis
Taeniopteryx hubaulti
Isoperla goertzi
Nemoura cambrica
Protonemura lateralis
Protonemura praecox
Perlodes microcephalus
Taeniopteryx nebulosa
Chloroperla tripunctata
Brachyptera seticornis
Protonemura meyeri
Amphinemura sulcicollis
Leuctra prima

Leuctra braueri
Brachyptera risi
Capnia vidua
Protonemura montana
Protonemura nitida
Perla marginata

Perla grandis

Isogenus nubecula
Leuctra inermis
Leuctra pseudosignifera
Amphinemura triangularis
Perla pallida

Capnia bifrons

Leuctra nigra
Protonemura intricata
Leuctra fusca

Leuctra hippopus
Nemoura cinerea
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KBantudukoBameM mogaraka u3 Oase, ox ykymuo 91 Bpcre Plecoptera 3abenexenunx

y BozieHuM exocuctemuma CpoOuje, 3a 32 BpCTe Cy OCTOjaliv MOY3aHu MOAAIN U U3BPIICHO

je 6omoBame (Tabena 10). Ox oBor Opoja, 15 BpcTa nMa ykymnan 0poj 6omoBa 25 n/wnm Behn

on 25 u one npexacransbajy JI3JK. 3a oBe BpcTe je MpoLEHEeH CTENEH YIPOKEHOCTH Ha OCHOBY

kputepujyma I[UCN.

On ykymuo 85 Bpcra u3 rpyme Ephemeroptera koje cy KOHCTaTOBaHE y BOJICHHM

exocuctemuMa CpOuje u3BpIIeHA je KBaHUT(UKaLMja ofaTaka 3a 54 BpcTe, jep Cy 3a HbHX

MOCTOjaJTH MOY3/IaHK Mmoaly y 6asu (tadena 11).

On oBor Opoja, 24 Bpcre umajy 6poj 6omoBa 25 w/mnmm Behu ox 25 m Ko WHUX je

M3BpIIICHA MPOIeHa yrpokeHocTu mpema kputepujymuma [UCN.

TaGena 11. KBantuduxoBame Kputepujyma

Ephemeroptera

3a npoueny JI3JK u3 6aze momaraka 3a Bpcrte

= = 3 = @ 2
Bpcra/ mapamerap E § E g E 2 E‘ a ‘E .g % E E % E
£2 £=5 2 <& SET 8 T 2g °
3.. > 3.. > -1 g Q\E 8 = E g =
Acentrella sinaica 5 5 5 5 5 5 1 31
Choroterpes picteti 5 5 5 5 5 5 1 31
Baetis scambus 5 5 5 5 5 5 1 31
Oligoneuriella pallida 5 5 5 5 5 5 1 31
Siphlonurus aestivalis 5 5 5 5 5 5 1 31
Palingenia longicauda 5 5 5 5 5 5 1 31
Baetis meridionalis 5 5 5 5 5 3 1 29
Baetis niger 5 5 5 5 5 3 1 29
Baetis tracheatus 5 5 5 5 5 3 1 29
Baetis tricolor 5 5 5 5 5 3 1 29
Ecdyonurus torrentis 5 5 5 5 5 3 1 29
Electrogena lateralis 5 5 5 5 5 3 1 29
Epeorus yougoslavicus 5 5 5 5 3 5 1 29
Heptagenia coreulans 5 5 5 5 5 3 1 29
Rhithrogena fiorii 5 5 5 5 5 3 1 29
Paraleptophlebia cincta 5 5 5 5 5 3 1 29
Baetis buceratus 5 5 5 5 5 1 1 27
Ecdyonurus helveticus 5 5 5 5 5 1 1 27
Seratella spinosa 5 5 5 5 5 1 1 27
Baetis melanonyx 5 5 5 5 1 5 1 27
Baetis pavidus 5 5 5 5 3 3 1 27
Baetis lutheri 3 5 5 5 5 1 1 25
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TabGema 11. nactaBax

= = 2 = g =
Bpcra/ napamerap E i E g E 2 g E‘E g % E E % E
£: 85 ¢ “pEsfgTiz ”

& 87 < g s°" 22
Baetis vardarensis 3 5 5 5 3 3 1 25
Ephemera vulgata 3 5 5 5 5 1 1 25
Electrogena afinis 5 5 0 5 5 3 1 24
Ecdyonurus aurantiacus 3 3 5 5 5 1 1 23
Torleya major 3 3 5 5 5 1 1 23
Habroleptoides modesta 3 5 5 3 5 1 1 23
Ecdyonurus austriacus 5 5 0 5 5 1 1 22
Ecdyonurus dispar 3 3 5 3 5 1 1 21
Ecdyonurus forcipula 3 3 5 3 5 1 1 21
Heptagenia sulphurea 3 3 5 3 5 1 1 21
Habrophlebia lauta 5 3 5 1 5 1 1 21
Baetis alpinus 1 3 3 3 3 5 1 19
Baetis pumilus 3 3 5 3 3 1 1 19
Caenis macrura 1 1 5 5 5 1 1 19
Ephemera danica 1 1 5 5 5 1 1 19
Habrophlebia fusca 3 1 5 3 5 1 1 19
Potamanthus luteus 1 3 5 3 5 1 1 19
Cloeon dipterum 1 1 3 5 5 1 1 17
Caenis horaria 1 1 5 3 5 1 1 17
Epeorus assimilis 1 3 5 3 3 1 1 17
Rhithrogena beskidensis 1 3 5 3 3 1 1 17
Ephemerella notata 1 3 3 3 5 1 1 17
Paraleptophlebia submarginata 1 3 5 3 3 1 1 17
Baetis vernus 1 1 5 3 3 1 1 15
Ecdyonurus epeorides 1 1 5 3 3 1 1 15
Ecdyonurus insignis 1 1 5 1 5 1 1 15
Oligoneuriella rhenana 1 1 5 1 5 1 1 15
Baetis rhodani 1 1 3 1 5 1 1 13
Seratella ignita 1 1 3 1 5 1 1 13
Baetis fuscatus 1 1 3 1 3 1 1 11
Ecdyonurus venosus 1 1 3 1 3 1 1 11
Rhithrogena semicolorata 1 1 3 1 3 1 1 11

VY tabenu 12 mpukazaHu cy pe3yiaTaTH 0oloBama mapameTapa u3 0a3e mojaraka 3a

nekaroHe pakoBe Astacus astacus u Austropotamobius torrentium
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Tabena 12. KBanTtudukoBame KpUTEpHjymMa 3a

JeKarnoaHuX pakosa u3 ¢pam. Astacidae

nporeny J3JIK u3 6a3ze momaraka 3a BpCTe

= = E > g S
I < < =
Sz 2z 3 2 EZZ2E Z-.
= = © = =5 o« = 5 '= = ¢ <Q g oy
=2 =5 = & ST SE ZE =
Bpcra/ napamerap g3 228 3 &5 25283 £5 o
g8 28 X <2 EESgE g& O
E> 2> € E EgE E§ <°
S S EIN = 5
Astacus astacus 3 3 5 3 3 5} 27
Austropotamobius torrentium 3 3 5 3 5) 3 3 25

bonoBamem mapamerapa u3 6aze nodujeH je 30up ox 27 3a Bpcty Astacus astacus,

oxHOCHO 25 3a Bpcry Austropotamobius torrenntium, mro je M0BOJBHO 3a JajbU KOpPaK

pUMEHE CTpaTeruje Kousepnaiuje, ogHocHo 3a npuMeny lUCN kareropuzanuje.

4.1.3. Kareropusauuja jiokanno 3nauajuux jeounuya xouszepsayuje (JI3JK) Ha ocHoBy

IUCN kputepujyma, jokaana LipBena sucra

Ha ocnoBy nobujenux JI3JK 3a cBaky Tectupany rpyny H3BpIICHA je IMpoleHa

crenena yrpoxenoctu npema |lUCN kpurepujymuma (tabene 13, 14 u 15).

Ta6ena 13. IUCN kareropwuje yrposkenoctu 3a JI3JK Bpcre Plecoptera

IUCN LpBena IUCN 3amrura y Cpouju
Bpcra Jucra Cpouja  melhynapoana (Cnyxx0enu
BAES 3allTHTA raacHuk 5/10)

Marthamea vitripennis CR B2b(ii,iv) NE ctporo 3amruheHna
Taeniopteryx hubaulti CR B2ab(iii) NE ctporo 3amruhena
Protonemura lateralis CR B2ab(i,ii,iii) NE cTporo 3armruheHa
Dinocras megacephala EN B2ab(ii,iii) NE ctporo 3amrTuheHna
Nemoura cambrica EN B2a NE ctporo 3amruheHna
Protonemura praecox EN B2ab(ii,iii) NE cTporo 3armruheHa
Taeniopteryx nebulosa EN B2ab(i) NE cTporo 3armruheHa
Protonemura meyeri EN B2a NE cTporo 3amruheHa
Perlodes microcephala VU B2b(ii,iii NE -
Amphinemura sulcicolis VU B2b(i,iii,iv) NE -
Isoperla goertzi DD NE -
Chloroperla tripunctata DD NE -
Brachyptera seticornis DD NE -
Leuctra prima DD NE -
Leuctra braueri DD NE -
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Ta6ena 14. IUCN kareropuje yrposkenoctu 3a JI3JK Bpcre Ephemeroptera

IUCN IlpBena IUCN 3amrura y Cpouju
Bpcra Jucra Cponja MehyHapoaHa (Cnyxx0enu
BAES 3alTHTA riaacHuk 5/10)

Epeorus yougoslavucus CR B1b(iii) NE cTporo 3amrtuhena
Baetis melanonyx EN B2b(ii,iii NE crporo 3amTrhena
Baetis pavidus EN B2ab(ii,iii,iv) NE crporo 3amTrhena
Baetis vardarensis VU B1a,2b(ii,iii NE -
Baetis meridionalis NT NE -
Acentrella sinaica DD NE -
Choroterpes picteti DD NE -
Baetis scambus DD NE -
Oligoneuriella pallida DD NE -
Siphlonurus aestivalis DD NE -
Baetis tracheatus DD NE -
Baetis tricolor DD NE -
Ecdyonurus torrentis DD NE -
Electrogena lateralis DD NE -
Heptagenia coreulans DD NE -
Rhithrogena fiorii DD NE -
Paraleptophlebia cincta DD NE -
Palingenia longicauda DD NE -
Baetis buceratus DD NE -
Ecdyonurus helveticus DD NE -
Seratella spinosa DD NE -
Baetis lutheri DD NE -
Baetis niger DD NE -
Ephemera vulgata DD NE -

TaGena 15. IUCN xareropuje yrpoxxenoctu 3a JI3JK 3a Bpcre aekamnoane pakose U3 ¢am.

Astacidae
IUCN LlpBena IUCN 3amrura y Cponjn
Bpcra aucra Cpouja  mehynapoana (Cay:xx0enun
BAES 3alUTHTA raacHuk 5/10)
Astacus astacus EN A3bcdeB1 VU crporo 3amruheHa
Austrpotamobius torrentium NT DD crporo 3amrTuheHa

Ha ocHoBy pesynrarta npuka3zanux y tabenama 13, 14 u 15 ce 3amaxa ma ce 3a 15
BpcTa Koje cy o3HaueHe kao JI3JK Moxe ca BETMKOM CHTYpHOIINY MPOICHUTH CTEMEH U
KaTeropuja yrpo>kKeHOCTH, JOK 3a 26 mpoueHa Ha ocHOBY kputepujyma [UCN Huje Ouina

Mmoryha, ma cy cBpcrane y kareropujy DD. IUCN kareropusanuja je npuMemeHa Ha CBUM

65



Ana Ilemposuh Joxmopcka oucepmayuja

BpcTaMa MaKpOOECKHUMEHmaka KOHCTAaTOBAaHMX Y BOJECHHMM ekocuctemuma CpOuje, anm je
nporieHa Owira moryha 3a 24 BpcTe Koje Cy CBPCTaHE Y JeHy OJ KaTeropuja yrpoKeHOCTH
(CR, EN, VU) mro je cBera 2.4% y 0JJHOCY Ha FbHXOB YKyIIaH Opoj.

IIpema kpuTepujymmuMa crpareruje u3 0Oaze camo u3 Tpu rpyme: Plecoptera
Ephemeroptera u Astacidae je mu3nBojena 41 Bpcra, o3nadena kao JI3JK, mro je 4.1% on
YKYITHOT Opoja CBHX BPCTa aKBaTHYHHX MakpoOecKMIMemaka. bpoj yrposkeHux BpcTa npema
IUCN xputepujymMuMa 10 )XKMBOTHECKMM IpyrnaMa 0e3 MpUMEHE CTpaTerje MpuKasaH je y

Tabenu 16.

Tabena 16. bpoj yrpo’keHMX BpcTa aKBaTHYHHUX MaKpPOOECKHUMEHaKa MO KUBOTHHCKUM

rpynama

I'pyne
MaKpoOecKHYMeHaKa
/ kaTeropuje
YIPOKEHOCTH

Turbellaria - - 1 -
Mollusca - 1 -
Oligochaeta - - -
Hirudinea - - 1 -
Polychaeta - - - -
Isopoda - - - -
Mysidae - - - -
Amphipoda - - - -
Odonata - - - 1
Trichoptera - 4 1 5
Coleoptera - - - -
Heteroptera - - -

Diptera - - -

Yxynno 0 5 3 13

CR EN VU NT/LC

= N

AKo ce rmocMarpa yKymaH 0poj BpcTa y 0IHOCY Ha Opoj KaTeropHCcaHuX, BUIH Ce /1 je
OJHOC HEMOBOJbAH, OJHOCHO Ja Ce€ 3a BEJIMKM Opoj BpCTa, HAa OCHOBY JOCAJAIIBHX
UCTPaXKMBAamka, HE MOXKE MPOIICHUTH KaTETOpHja YTPOXKEHOCTH.

Pa3zno3u 3a HemoryhHoct oapehuBama kaTeropuje cy pasiInyuTH, a Hajuyemhe cy To:
HEjacHa, OJJHOCHO HECHTypHa MIACHTHU(UKALM]ja, BPEMEHCKH CTapu Halla3d, KOjH BHIIE HUCY
npoHal)enu u noTBpheHH, BpcTe Koje cy KOHCTAaTOBaHE CaMo Y jeTHOM Halla3y M HUCY ITOHOBO
moTBpheHe, HemocTaTak cpel)eHuX KoJjeknuja 3a yrnopehuBame, WM CBU HaBEJACHU Pa3io3n

MOTY OMTH 32 ojipel)eH! TaKCOH MPHUCYTHU WJIU OJICYTHH 3aj€THO.
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4.1.4. TIlpouena mnpuHopHUTEeTa KOH3epBamMje Yyrpo:xenux Bpcra Plecoptera,

Ephemeroptera u Astacidae Ha JiokajTHOM HHBOY Ha ocHoBY Moaesa ESHIPPO

VY mpy nobujama rnoysiaHe npoleHe pu3nka U3yMHupama U IpUOpUTEeTa KOH3epBallyje
yrposkenux Bpcra Plecoptera, Ephemeroptera u Astacidae Ha okaqHOM HHBOY H3BPILIEHO j&

tectupame npema mojaeny ESHIPPO. Pesynraru cy npuka3zanu y Tabenama 17, 18 u 19.
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Tabena 17. Crenen exonomke crnennjam3anyje (ES) m yrunaj HIPPO daktopa Ha

momyJialyje Bpcra u3 rpyne nuacekarta Plecoptera

ESHIPPO / BpcTa

T. hubaulti

N. cambrica

P. lateralis

P. praecox

M. vitripennis

T. nebulosa

B. seticornis

1. goertzi

C. tripunctata

D. megacephala

A. sulcicollis

L. braueri

L. prima

P. meyeri

Buotomn, HanMopcka BUCHHA, THUIT

eKOCHCcTEMA

ExocucreM THII, €KOJIONIKA 30Ha

Mopdomerpuja 6uoromna u

amOujeHT

Ousnuku GaxTopu

Xemujcku hakTOpH

Hcxpana

PenponykTtuBHa cTpareruja

KvBOTHU IUKITyC

Hugo ennemusma

W3onanuja nomynanuja
Yxynan pesyiarar (ES)

[Ipomene cranwmmTa - 63

(parMeHTanuje

Hectpykumja

dparMeHTaIja 1 U30Iamja

CTaHMIITA

WuBasusHe BpcTe - Beh mocroje

CIIy4ajHO YHETe

HaMepHO YHETe

3araheme - Eyrpodusannja

CabpobHocT

ToxkcuyHoCT

Anumaudukanyja

PagunoaxTuBHOCT

Komb6unoBaHO

Pact nomynarmje - 6p30

YMEPEHO

Crarnanuja wiv naj

ExkcmuroaTaruja - aHTpororeHa

NpUpPOAHA

g W w w oo o1 o1 O

ol

W W wwoor o1 o1,

w

g W w w o1 o1 o1 o1 O

w
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ol

P W wwoor o1 o1 W
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P W wwoor o1 o1 W

[
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1
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1
3
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W kR PR WWRERPREP W w

1
3

5
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1
3

3

P PR P OWRRER W W

1
3

3

WkFE PFPWWWEFELEPEPPEPE W W

1
3
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WER P RPWWERERRPR W w

1
3

3
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1
3

5
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1
3

3

WERPR RPPWOWWRRERER W Bk

1
3

3

WkR P PWOWWRPRERER WO ®

1
3

3

P PP P WWREPRPRP O W

1
3

3

Wk PFRPRFPWWERERPRRP O W

1
3

3

WhkRPFPRFPWWERPRPRRP O W

1
3

WkFRFrFFPPFPOWOWFRPPFPP O WO W

1
3

Yxynan pesyaratr (HIPPO)
ESHIPPO
Ilpnopurer KoH3epBanuje

31 33 31 3 29 33 31 29 33 29 31 29 31 31 31
75 73 73 73 71 69 69 69 69 65 65 65 65 65 59
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Tab6ena 18. Crenen exosnomike crienujanuzanuje (ES) u yrunaj) HIPPO dakropa nHa momynanuje Bpcta u3 rpyne uHcekara Ephemeroptera

'g K] — é %) © K% g c_ﬂu 5 i) 8 ‘S % © — < § [ % <
§ £ 5 8 2§22 ¢ 8 585 <2t EppE £ o5og g b
ESHIPPO / Bpcra > & % a2 § § 8 8 £ 8 2 § 5 £ g & 3 £ 3 £ £ £ =z 3
f_ = % J § @ 5 O u E E 2 2 & 5w P o4 < z 5 S 6
wi (a1]
BI/IOTOH, Ha,[[MOpCKa
BHCHHA, THII 5 3 3 55 3 3 3 3 3 3 3 3 3 3 1 3 1 3 3 1 1 1
CKOCUCTCMaA
ExocucTem Tim, 5 3 3 5 5 3 3 3 3 3 3 3 3 3 3 1 1 3 1 3 3 1 1 1
CKOJIOIIIKA 30Ha
Mopgouerpuja buotona x5 54 5 5 3 3 3 3 3 3 1 3 3 3 1 3 3 1 3 3 1 1 1
1 aMOMjeHT
®uznuky GaxkTopu 3 3 3.3 3 3 3 3 3 13 3 3 1 3 3 1 3 3 1 1 1
Xemujcku (hakTopu 3 3 3.3 3 333 323 3 3 1 3 3 1 3 3 1 1 1
Hcxpana 3 3 3 3 33 3 3 3 33 3 3 3 3 3 3 3 3 3 3 3 3 3
PenponykTisHa 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3
cTparerdja
’KuBoTHHM 1TUKITYC 3 3 838 3 3 33 3.3 3 3.3 3 3 3 3 38 3 3 3 3 3 3 3
Huso engemusma 5 3 3.3 3 3 3 1 3 1 1 3 3 3 1 1 1 1 3 3 1 1 1
W3zonanuja nomynaiyja 5 3 3 3 33 323 1 3 3 1 3 3 1 1 1 3 3 1 1 1
Viynan pesyarat (ES) 40 36 30 36 42 30 30 30 26 30 26 22 30 28 30 18 22 26 16 30 30 16 16 16
IIpomene cramumITa - 3 3 3 3 3 3 3 3 5 3 3 3 3 3 3 3 3 1 3 3 1 3 3 1
0e3 (hparmenTanmje
JlecTpyKumja 3 3 3 313 3 3 3 3 3 3 3 3 1 3 3 3 3 3 1 3 3 1
PparveHTaimja n 3 3 3 1.5 3 3 3 5 3 3 3 1 1 5 3 3 3 1 1 3 1 1 1
I/I3OJ'IaLII/I] a CTaHUIIITa
Mupasupne pere-ech 5 g g gy 3 3 3 3 3 3 3 3 3 3 3 3 1 3 1 1 3 1 1
oCTOj e
CIIy4ajHO YHETe 3 3 3 3173 3 3.3 3 33 1 3 1 3 3 1 3 1 1 1 1 1
HaMepHO YHeTe 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 3 1 1 1 1 1
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Tabena 18. HacTtaBak

ESHIPPO / BpcTa

P. longicauda

R. fiorii

S. aestivalis

C. picteti

P. cincta

B. pavidus

O. pallida

E. lateralis

B. vardarensis

B. meridionalis

B. tracheatus

E. torrentis

H. coreulans

B. scambus

B. buceratus

E. vulgata

B. niger

B. lutheri

A. sinaica

B. melanonyx

B. tricolor

E. helveticus

S. spinosa

3araheme -
Eyrpoduzanuja
Cabpobnoct
TokcuyHoCT
Anuaudukanyja
PagunoaxTuBHOCT
Komb6unoBano
Pact momynanuje -
op30

YMEPEHO
Crarnanyja uim nami
Excrutoaranuja -
AHTPOIIOTEHA
NpUPOJIHA
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Ykynan pe3yJarart
(HIPPO)
ESHIPPO
IIpuopurer
KOH3epBanmje

39 31 3% 29 21 33 33 31 3 31 31 33 27 29 25 33 31 25 33 19
79 67 65 65 63 63 63 61 61 61 57 55 57 57 55 51 53 51 49 49
i

17 25 25
47 41 41
11

19
35
11
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Tabena 19. Crenen exonomke crnennjammsanyje (ES) m yrumaj HIPPO daktopa Ha

MoIyJIallije BpCTa AeKarnoaHuX pakosa u3 ¢amunuje Astacidae

Austropotamobius

ESHIPPO / BpcTa Astacus astacus .
torrentium

buoron, HamMopcka BUCHHA, THIT
€KOCHCTEMA

Exocucrem THIi, ekonomnika 30Ha

5

Mopdomerpuja 6motomna u aMOHjeHT
Ouznuky Qakropu

Xemujcku (haKkTopH

Hcxpana

PenponykTuBHA cTpareruja
JKuBOoTHU ITUKITYC

Huso enpemusma

P Ol W W EkEk 01w Www Ww
= = 01 01T W W Ww w o

W3onanuja momynaiuja

w
o
w
=

Yxynan pesyarar (ES)
[IpomeHe cranuiTa - 6€3 (hparMeHTaIH]S
Hectpykmmja
OparMeHTaiyja 1 U30alKja CTAaHUIITA
WuBasuBHe Bpcte - Beh mocroje
CITIy4ajHO YHETe
HaMEpHO YHETe
3araljeme - Eyrpoduzanuja
CabpobOHocT
TokcuyHOCT
Anuaudukaiyja
PagnoakTuBHOCT

P PR R R PR WOWRE P WW

Komb6uHOBaHO

O Wk, P WWwWWwEk OoLotw ool

Pact nomynarnuje - 6p30
YMEPEHO
CrarHanyja uiy nami 1
ExcrutoaTanmja - aHTponoreHa 5 3
OpUpOIHA 3 3
Yxynan pesyarar (HIPPO) 51 25
ESHIPPO 81 59
IIpuopuTeT KOH3epBaUuje | i

Ha ocnoBy ykymHOTr 6poja 6om0Ba ekonomike crenujanusanyje ES u HIPPO dakrtopa
oapeheH je npuopuTeT KOH3EpBalMje YrpoKeHUX BpcTa Plecoptera Ha HaMOHATHOM HUBOY.
Kon Behmne Bpcra Opoj 6omoBa ce kpehe ox 65 mo 75, mTo ykasyje Ha yMEpPEH PU3UK O]l

nsymupama (Il crermen mpuopurera), usy3eB koj Bpcre Protonemura meyeri, kox xoje je
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3a0enexeH HEMmTO MamHu Opoj O6omoBa (59), ma je W Mana BepoBaTHOha HM3ymHUpama Ha
narronanHoM HuBoy (III crenen nmpropureTa ouyBama) (tadbema 17).

YMepeH pu3uK O] H3yMHUpama Ha HanuoHamHOM HuBOy (I cremen 3amTure)
npolewmeH je y ciyuajy 10 Bpcra u3 rpyne Ephemeroptera, kox kojux ce ykynan 6poj 6o1oBa
o ESHIPPO moneny kpehe o 61 1o 79 6oxoBa (Tabena 18).

[Ipuoputer y KOH3epBallMju U BUCOK PU3MK O] MU3yMUpama Ha HAIllMOHAJTHOM HHUBOY,
KaJa Cy JeKalmoJHU PaKoBU y MHUTamy, UMa Bpcta Astacus astacus (81 6ox), y oxHocy Ha
Bpcty Austropotamobius torrentium (59 6omosa).

4.1.5. PduHanHM MH3BEIITAjH MpPHMEHEHe CTpaTeruje KOH3epBaulHje aKBATHYHHMX

MﬂKpOﬁeClel‘lMel-BaKa Ha JIOKAJIHOM HUBOY

[IpeTnocnenwsu Kopak y MPUMEHEHO] CTPATETH]U Cy pe3yaTaTH (MHAIHUX W3BEIITaja
0a3e 3a yrpokKeHe BPCTE aKBaTMUHUX MakpoOecknmumemaka. [loceOHo 3HayajaH pe3ynarar y
¢UHATHUM W3BEMITajUMa je TpPHUKa3 Mepa KOH3epBalHje, KOje ce MPOMHUCYjy Ha OCHOBY
npumemseHe |IUCN kareropuje, anu U Ha OCHOBY OIICHE CTEIEHA JIOKAJTHOT pPU3HMKA O
M3yMHpama W MPUOpUTETa KOoH3epBaiuje, koju je mooujen momohy ESHIPPO mopena u
MpEeACTaB/ba HAJBAKHU]U TOJATAK 3a KOH3EPBAllM]y aKBAaTHYHHX MaKpOOECKMUMEHaKa Ha
JIOKAJTHOM HUBOY.

Ounanau u3BemTaju 3a JI3JK BpcTe mpukazaHu Ccy IO KaTeropujama yrpokKeHOCTH
(u3Bemrraju 1-15), a 3a ocrase BpCTe U3BEIITAjU Ce Halase y mpuiiory 2 (u3semraju 16-23).
dunanau u3BemTaju u3 6aze momaraka BAES, Takohe cy goctymuu u Ha Web agpecu 0aze

(http://baes.pmf.kg.ac.rs).
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4.2. Kpajwe yrpoxene Bpcre (CR) JI3JK makpoGeckmuMmemaka Yy

BOJIeHMM ekocucremnma Cpouje

4.2.1. Plecoptera Marthamea vitripennis (Burmeister, 1839) - u3zBemraj 1

Crartyc y mehynapoanoj 3amrruru (IUCN): NE
IUCN kareropuja yrpo:xenocru y Cpouju: CR B2b(ii,iv)
IMpuopurer 3amTuTe HA HAaUOHATHOM HUBOY (Moaea ES HIPPO-PP): 11

Iomamm o pactpocTpameny y Cpouju:
BpojHocT (MHAEKC, MHA-TIOB, | 3ay3eTa HOBpIINHA I'ox.

ExocucreM % yuerhe) (km?*m?) HallaXKeHmha
Boxnhka pexa- cius Tojenunauno (1, 1-10, <3%) 3,7 2004 Simi¢, V. 2004. Neobjavljeni podaci
Brnacuncke peke
Komnaonuxk, Mana (2, 11-50, 3-10%) 0,5 1995 Simi¢, V. 1996. Dokt. dis. 171
JlenocaBcka peKa
Pava-pexa Iojexunauno (1, 1-10, <3%) 2,5 2004 Velikovic, A'pzo(()j(;?:'i eoblaviient

Apean u 3aysera nospmmHa y Cp6uju: notenumjanau apean - 30.000 km®, crBapuu apean - 7.500 km?,
YKyIIHA 3ay3eTa HOBpIIHHA - 6,7 km?.

Bpojnoct momyjanuje m TeHaeHIHWja HeHe NMPOMeHe: PETHCTPOBaHE Cy TPU CyOmomynanyje Ha HOAPY4)jy
Cpbuje koje cy MeljycoOHO ynasbeHe 1 U30JI0BaHE U YHuje OPOJHOCTH NMPOLCHCHE HA OCHOBY JIAPBU HE
npenase 1 - 3 jemuuke/m?, mpu demy ce 3amaxa u3pasuTa (IyKTyarmja GPOJHOCTH Ha JOKATHTETHMA
TZIe je BpcTa 3a0ene)xkeHa.

HenoBame HeraTuBHUX (akTopa: cyOmomynanuja 3abenexkeHa y JlemocaBckoj pemnw, koja je u HajOpojHH]a,
MOKe OWTH yrpokeHa pajoM pyIHHKa 0J0Ba M IuHKa «Tpemya», mpe cBera OTHAJHUM PYAHHYKHM
BOoJlaMa W3 jaJoBMINTa. BpcTa je XIagHOCTEHOTEpMHAa M OCETJhMBAa HA OpraHcKo 3araljeme U
MIPEKOMEPHY eyTpOohHU3aIIH]y.

IIpeny3sere mepe 3amTuTe: BpcTa je 3amTrheHa [IpaBUiIHUKOM 0 Nporalesy U 3alliTHTH CTPOTO 3alITHhEeHUX
JIMBJBUX BpCTa OMJbaKa, >KUBOTHIA ¥ ripuBa - [Ipumor |l (Cory:x6enn rimacauk Perry6nuke Cpouje, Op.
05/10). Cybnomynaruja y peuu Paunm je y okBupy Hamumonamunor mapka «Tapa», a Hama3umTa y
Boxuhkoj penu cy y mupoj 3amtuhieHoj 30HU Tpejiesa n3y3eTHHX OjuTHKa «BaacuHCKo je3epoy.

Heonxoane mepe 3amTure. MOHUTOPHHI IIOIyJallMje, W y 3aBUCHOCTH OJl CTama, MOXE C€ NpeIy3eTH
CTPOXHMja 3allITUTa MAKpOCTaHWINTa W/WINW eX cumy TPeTMaH OBe BpCTe (KOjU 3axTeBa INOCEOHE U
cnenuUIHE yCIOBE).

CrBapHe WM NOTEHIHjaTHe BPETHOCTH TAKCOHA: HUCY UCTPAKHBAHE.

Cnenuduyne KapaKTepHCTHKe TAKCOHA: XJIaJHOCTCHOTEPMHA BpCTa.
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4.2.2. Plecoptera Protonemura lateralis (Pictet, 1835) - uzBemraj 2

Crartyc y mehynapoanoj 3amruru (IUCN): NE
IUCN kareropuja yrpo:xenocru 'y Cpouju: CR B2ab(i,ii,iii)
IpuopuTeT 3aITUTE HA HAMOHATHOM HuBOY (Monea ES HIPPO-PP): 11

Iomarwm o pacnpocTpameny y Cpouju:

3ay3era

1 % % - 0
Exocucrem bpojroct (HHﬂeng é)IIHIl 10, MOBPIIMHA a I;?Ii; a
yder (km2*m?) HaJIaKeH
Jenencka peka Bpojua (4, 151-500, 21-40%) 1 1995 Simi¢, V. 1996. Dokt. dis.. 177
Pexa Brracuna Cpenma (3, 51-150, 11-20%) 2 1993 Simi¢, V. 1996. Dokt. dis.. 220

Apean u 3ay3era nospimmna y Cpéuju: notenuujanau apearn - 5.000 km?, crBapuu apea - 5.000 km?, ykymna
3ay3era noBpunHa - 3 km?,

BpojHoct nmomyJsianuje M TeHAeHIHja HeHe NMPOMeHe. PETUCTPOBAHE Cy JBe CyONOIMyJanuje y CpemmbuM U
TOpHHUM TOKOoBHMa BracwHcke u JenmeHcke peke. BpojHOCT momynanuje TokoM ucTpaxuBama 1993/95.
roguHe 6maa je Benmka (mpocedro oko 100 mapsu/m’ peunor xma). KOHTpONHA HCTpaKHBAm»a
criposenena Tokom 2003/06. mokasana cy ma ce 6pojHOCT JdapBu y Bracuuckoj pertn kpehe ox 3 o
MaKkcHManHo 14 jexunku/m, 1ok cTanumTe JemeHcke peke n3 06jeKkTHBHIX pasiora (moapydje Kocosa
n Metoxuje) Huje MpoBepaBaHo.

JenoBame HeraTUBHUX (aKkTOpa: CyOnomyinanyja 3a0elie)keHa y JeIeHCKo] pely Koja je u HajOpojHUja MOXKe
OMTH yrpo’keHa paJioM pyJHHMKa 0JI0Ba M LMHKA «Tpemyay», mpe cBera OTHaAHUM PYAHHYKUM BoJama
n3 jajoBumTa. Bpcra je XJagHOCTEHOTEpMHAa M OCETJbMBA Ha OPraHcko 3araljere M MpPEeKOMEpHY
eyTpodusanyjy.

IIpeny3sere Mepe 3amTuTe: HEMA MOCEOHO TPETY3ETUX MEpA.

Heonxoane Mepe 3alITHTE. MOHHUTOPHMHI MOIYyJanyje, ¥ Yy 3aBHCHOCTH O]l CTama, MOXE Ce IPemy3eTH
CTPO’XKHja 3allITUTAa MAKPOCTAHWINTA W/WIH eX cumy TPETMaH OBe BpPCTE (KOjU 3axTeBa NMOCeOHE H
crenn(uIHe YCIOBE).

CrBapHe WM MOTEHIHjaTHe BPEIHOCTH TAKCOHA. HUCY UCTPAXKHBAHE.

Cnenupuyne KapakTepHCTHMKe TAaKCOHA. XJIAaJHOCTEHOTEpMHa BpcTa, Hacesbaa Cpenmy Espormy,
®paHuycky, AIEHUHCKO N0ayocTpBo U Kop3uky.
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4.2.3. Plecoptera Taeniopteryx hubaulti Aubert, 1946 - u3Bemraj 3

Cratyc y mehynapoanoj 3amruru (IUCN): NE
IUCN kareropuja yrpo:xenocrn y Cpouju: CR B2ab(iii)
IMpuopuTer 3a1ITHTE HA HALUOHATHOM HUBOY (Moaea ES HIPPO-PP): 11

[omamm o pacrpocTpameny y Cpouju:

3aysera

Bpojroct (nHnekc, nHA-0B, % Topn.
Exocucrem MOBpPIIKHA
yuemrhe) (kmz *mz) HaJla)Kemha

bapcra pexa - Tojemmmauno (1, 1-10, <3%) 15 2005 | Simi¢, V.. 2005. Neobjavljeni podaci
Konaonuk

bapcra pexa - Mana (2, 11-50, 3-10%) 15 1994 Simi¢, V. 1996. Dokt. dis. 220
Konaonuk

JIMCHRCKI NOTOK =\ e vmaano (1, 1-10, <3%) 0 1961/63 | Filipovi¢, D. 1965. Dokt. dis. 27-28

Konaonuk

Apeau u 3ay3era nopmnna y Cpouju: notenmumjanan apear - 5.000 km?, creapuu apean- 5.000 km?, yxymaa
3ay3era moBpuMHa - 3 km?,

Bpojnoct nonysianuje u TeHAeHIMja eHe MPOMEHe: JI0 CaJla je perucTpoBaHa caMo jeHa cyOromnyianyja 1
TO y BUIy JJapBEeHUX 00JHMKa y TopmeM TOKy bapcke peke y noapyyjy Hanuonanuor mapka KormaoHuk.
Anyntan obmuun Hucy Hahenu. Panuju Hana3 ose Bpcte Takohe Ha monpyujy HII «Komaonuk» y
ropmeM U cpenmeM Toky Jlucunkor motoka u3 1963. romune (Filipovi¢, 1965) Hu mpu nerasbHEM
UCTpaXuBambKMa OBe peke Huje norBphen. CyOmnomynamuja y ropmeM TOKy bapcke peke uma
TCH/ICHLN]Y CMamHBamba OPOJHOCTH W/MIIM eKCTpeMHOr KoneOama. [Ipn ucrtpaxknBamuMa u3 1994,
6POjHOCT TOMyaIHje je M3HOCHIa mpocedro 34 mapse /m” peunor ama, a Tokom 2005/06. y mcTom
neproTy 3aberexene Cy POCEHO CBera rmo 2 mapse / M’ pedHor IHa.

JeoBame HeraTHUBHMX (paKkTOpa: ctaHuInTe OBE BpCcTe Y JIMCHHKOM IOTOKY je IpeTpIieso 3HadajHe H3MEHE Y
nporekiaux 20 ToguHa ¥ TOTaNHY Jerpalanyjy W3JINBakeM PYAHHYKHX BOJA M3 IOJI3EMUX KOIOBa HA
Komaonuky. Bapcka pexa kao cactaBHuIa JlucuHcke peke je y okBupy Crporor pesepara npupoje
HIT «Konaonuk», mehyrum ¢aBopusyje ce ka0 NPUPOJHO IUIOJMIITE HOTOYHE ITACTPMKE M BpIIE ce
nopubspaBamba 0BOM BpcToM. IlocToju omacHocT na moBehaHa OpOjHOCT MOTOYHE MACTPMKE MOXKE
NPe/ICTaBIbATH IIPEATOPCKH IPUTHCAK HA JIApBEHE U ayJITHE OpMe OBE BPCTE.

IIpeny3sere mepe 3amrute. bapcka peka, kao cacraBHuua Jlucuucke pexe je Ctporu pesepBar NPHPOAE Y
okBupy HIT « Konaonuk».

Heonxoane Mepe 3amTuTe: MOHUTOPUHT IIOIyJIAlMj€, U Y 3aBUCHOCTU OJ CTama Tpeda Mpery3eTH CTPOXKHU]Y
3aIITHTa MaKPOCTAHWINTA H/WIM ex cumy TpeTMaH oBe Bpcre (Koju 3axTeBa moceOHE W cherupuvHe
yerose). KonTponma 6pojHOCTH TIOTOYHE MAacTPMKE.

CrBapHe WM NOTEHIHjaTHe BPEIHOCTH TAKCOHA. HUCY UCTPAKHBAHE.

Cnenuduyne kKapaKTepHCTHKE TAKCOHA: XJIaJHOCTEHOTEPMHA BPCTa.
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4.2.4. Ephemeroptera Epeorus yougoslavicus (Samal, 1935) - n3semraj 4

Craryc y mehynapoanoj 3amrrutu (IUCN): NE
IUCN kareropuja yrpo:xenocrn 'y Cpouju: CR B1b(iii)
IIpuopuTeT 3a1ITUTE HA HAMOHATHOM HUBOY (Monea ES HIPPO-PP): 11

ITomanu o pacnpocTpameny y Cpouju:

EXOCHCTOM Bpojroct (nHnekc, nHA-10B, % 3ay3era ?OBpZmHHa Tox.
yuemnrhe) (km*,*m°) HaJlaXKemha
I'oGesncka peka . ) 0 Simi¢, V.. 2005. Neobjavljeni
(Kornaomu) IMojemunaqsno (1, 1-10, <3%) 3,5 2005 podaci
Macypuuka peka IMojemunaqsno (1, 1-10, <3%) 2 2003 Simi¢, V.. 2003. SPUR
Macypuuka pexa IMojemunaqsno (1, 1-10, <3%) 2 2005 Simié, V.. 2;) (? 3 éC'?eObJaVIJem

Apean u 3ay3era noppmuna y Cpéuju: notenmujanay apean - 5.000 km®, crapuu apean - 500 km?, ykymna
3ay3eTa moppuiuHa — 5,5 km*,

BpojHoct momyanuje u TeHAEHIIHja HeHe MPOMEHe: OBa BPCTa je Ha OCHOBY JIAPBEHUX OOJIKA TeK HEJaBHO
peructpoBana (2002. rox.) y Bomama CpbOwmje (Petrovi¢ et al., 2005). Jlok je mpyro cTaHWIITe,
l'o6emcka pexa Ha Komaonmky peructpoBano 2005. rogmue. [Ipema wncTpakmBammMa JTapBEHHX
007mKa, oIy IaIyje OBe BPCTe cy BeoMa peTke. Y Macypudukoj penn je 2002. koHCTaTOBaHO cBera 1-2
mapse Ha oko 500 m peunor nmHa. [Ipy moHOBIEEHNM AeTasbHUM HcTpakuBamuMa 2003. u 2004. rox.,
HUje Hal)leHa HU jeqHA JTapBa, a HU amylTHH oONHMK oBe BpcTe. McerpaxmBameMm 2005., OHOBO je
KOHCTaHOBaHO ITpocevHo 1-2 ynapse Ha 500 M Toka, u y Apyrom cranuiuty Ha Konaonuky OpojHoCT je
Owua ucra.

JesioBambe HeraTHBHHX (hakTopa: BpcTa je HW3Pa3uTO CTEHOBAJEHTa y OJHOCY Ha TEMIeparypy BOjE,
KHCEOHHK, Op3MHY BOJIE U JIpyre a0MOTHYKE NapaMeTpe KapaKTePUCTUYHE 33 TOPHE TOKOBE TUIAHUCKUX
peka. Crora Owuno kakBu (akrtopu (ceya myma Ha obanmama, eposuja, 3amyheme Boje, nmopemehaj
Op3uHe BOJCHOI TOKAa) KOjU H3a3MBajy IPOMEHY a0OMOTHYKHMX Iapamerapa y CTaHHUIITY CYy
MOTEHIMjaTHO HEeToBOJbHM. Ceva IIyMe peTHCTpOBaHa je y HEKUM JIeIOBUMa Topmer Toka ['o0esbeke
peke Ha Komaonuky.

Ipeny3ere mepe 3amrure: ['00espcKa peka je pesepsaT npupoje y oksupy HIT «KomaoHuk».

HeonxoaHe Mepe 3al0THTe. MOHUTOPHUHT TIOIyJIAIMj€ U y 3aBUCHOCTH O CTamba, MOXE CE MPEAY3ETH CTPOXKHUja
3alITHTa MaKpPOCTAHUINTA W/MIIK ex cumy TPEeTMaH OBe BpcTe (Koju 3axTeBa moceOHe W CcrenupudHe
ycioBe). CTaHUINTE Yy TOpHEM TOKYy MacypHyke peKe ca LIMPOM OKOJMHOM Tpeda IporiacuTh
3amtuheHnM  npupogHMM  noapydjeM. Kao peTka, y CBHM CTaHMIITUMAa Y CBOM apeainy
pacrpocTpamema, BPCTy Tpeda CTaBUTH Ha CIIMCAK MPUPOIHUX peTkocTd Penyoiuke Cpouje.

CtBapHe WM MOTeHIMjaTHe BPETHOCTH TAKCOHA: HICY UCTPaXXUBaHE.

Cnennduyne KapakTepHCTHKe TAKCOHA: XJIaJHOCTCHOTEPMHA BPCTa, CBY/A je peTKa U MaJoOpojHa.
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4.3. Yrpoxene Bpcre (EN) JI3JK makpoOeckmumMemaka y BOJEHUM

exocucremuma Cpouje

4.3.1. Plecoptera Dinocras megacephala (Klapalek, 1907) - u3Bemraj 5

IIpuopuTeT 3a1ITHTE HA HAUOHATHOM HUBOY (Moxea ES HIPPO-PP): 11

IMomamwm o pacnpocTpameny y Cpouju.

3ay3era
MOBpPIIKHA
(km?,*m?)

Ton.
HaJlaXKerha

BpojHocT (MHAEKC, HHII-
Exocucrem Po) (MHR s

1oB, % yuemnrhe)

Jlparosutiuia:on ussopa | IMojenunaino (1, 1-10, 20 2004 Simi¢, V.. 2004. Neobjavljeni podaci
1o Bocunerpana <3%)
Cpenma (3, 51-150, 11- Dauti, E. 1983. Zbornik radova PMF
Ipuspencka buctpura 200%) 0 1977 Pristina 216
Paua-peka HOJeHHHi‘é;:)(I’ 1-10, 24 2004 Simi¢, V.. 2005. Neobjavljeni podaci
CaMOKOBCKa peKa Tojemumasito (1, 1-10, 24 2004 Simi¢, V.. 2004. Neobjavljeni podaci

<3%)

Apeas u 3ay3era noppmmna y Cp6uju: norennmjansy apean - 15.000 km? creaprn apean - 10.000 km?,
YKyIIHa 3ay3eTa moBpuIiaa - 68 km?,

BpojHoct momyJjanuje U TeHAEHIMja HeHe MPOMeHe: Ha CBUM JI0CAJAIll-UM CTAaHUIITAMA 3a0eNiekeHe caMo
NojeiMHa4YHe JapBe OBe BpcTe, u3y3eB cybnomynamuje u3 Ilpuspencke buctpune koja Huje
IpoBepaBaHa.

[JlesioBatbe HeraTHBHUX (PaKTOPA: HYje NOCEOHO YOUCHO.

IIpeny3sere mepe 3amrTure. cyonomynanuje y [Ipuspenckoj buctpuum je y okBupy pesepBaTta Mmpupoje, a
cybnonynanyuja y CakokoBckoj peuut y okBupy HIT «Konaonuk», a y peuu Paun y okBupy HIT «Tapa»

Heonxoane mepe 3amTuTe. MOHHTOPHHI MOIYJallMje, W y 3aBHCHOCTH OJ CTama, MOXE CE€ IPEery3eTH
CTPOXHja 3allTHTa MAKPOCTAHHINTA H/WIH ex cumy TpeTMaH oBe BpcTe (KOjU 3axTeBa IMOCeOHE W
crieudpuIHe yCIOBe).

CTBapHe WIH MOTEHIHjaJHe BPEIHOCTH TAKCOHA: HUCY MTOCEOHO UCTPaKMBaHE, 3HAYajHA Y JIAHILY HCXpaHEe Y
Op/ACKO-TUTAaHUCKUCKHUM peKaMma.

CnennduyHe KapaKkTepHCTHKe TAKCOHA: HICY NUCTPAXHUBAHE.
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4.3.2. Plecoptera Protonemura meyeri (Pictet, 1841) - u3Bemraj 6

Crartyc y mehynapoanoj 3amruru (IUCN): NE
IUCN kareropuja yrpoxenoctn 'y Cpouju: EN B2a
IpuopuTET 3aLITUTE HA HAMOHATHOM HHBOY (Moxen ES HIPPO-PP): 111

IMomarm o pactipoctpameny y Cpouju:

Bpojuoct (magexke,  3aysera

Exocucrem UHJ-TI0B, %0 nospimuHa | 'ox. Hanaxkema
yuenhe) (km?,*m?)
Jabnanuna:ox m3Bopa 1o yutha y He nocroju Stefanovic et al., 2009. Archives
2005/06 - ; :
Komy6apy ToJIaTaK of Biological Sciences
Jyxxua Mopaga: on ByjanoBua 10 Mana (2, 11-50, 3- 9 2003 Simié, V. 2003. SPUR
Tpenejana 10%)
PecaBa:ropmu Tok xog CTpMocTeHa Maa (]?(’)‘;11)-50‘ > 40 2003 Simi¢, V. 2003. SPUR
He noctoju Zivi¢, I. 2004. Intern. Assoc.
Tpewbiua- pexa nojiaTak a4 2003 Danube Res. 393
Buacuna: o Bracunckor jesepa no yurha | Mana (2, 11-50, 3- 64 1996 Paunovi¢, M. 2001. Magistarska
pexe Jlyxuune 10%) teza 110-1

Apean u 3ay3era nopmuHa y Cpéuju: notenumjanuu apean - 17.000 km®, ctBapuu apean - 17.000 km?,
YKyIIHA 3ay3eTa HoBpuIHHa - 240 km?,

Bpojnoct monyaanuje u TeH1eHOMja BeHe MPOMeHe. C 003MPOM Ha 3HAa4ajHy yJNa/beHOCT CTaHUINTA IJIE je
OBa BpPCTa KOHCTaTOBaHa CyOmomyianuje cy MeljycoOHO M30iI0BaHe, a BEPOBATHO ITOCTOJH M M3pa3uTa
¢aykryanuja muxoBe OpojHocTu. [IpoBepoMm cranmmra y BracwHckoj perm m peru PecaBn Tokom
2006. roguae HICY Hal)eHU HU JIAPBEHU HU aIyJITHU OOJHIIA OBE BPCTE

JenoBame HeraTUBHHX (paKTopa: ToOIylanuje W3 TOpmer Toka JykHe MopaBe Mory OWTH YTpOXKEHE
NPEKOMEPHHUM H3JIMBaEkEM OTIIQJHUX BOJA M3 OKOJIHHX Hacesba U MPEKOMEPHOM €yTPO(HU3aLI]jOM.

IIpeny3ere Mepe 3amTHTe. CTaHMIUTA Ha MOApPYYjy BiacuHe cy y OKBHpY mpenena HM3y3€THHX OJJIHMKa
«Bnacuna» Cranuiire y peun Tpelimuny je y okBupy 3amrrnhesor noapydja «Kawon Tpemmuiey.

HeonxoaHe Mepe 3amTuTe. MOHMTOPHMHI IOIyJalldja, W y 3aBHCHOCTH OJl CTama, MOXE C€ Ipely3eTH
CTPOXKHMja 3alUTHTa MAaKpPOCTaHWIITA. EX cumy TpeTMaH OBe BpCTe je Moryh aim 3axreBa moceOHe
ycIloBe.

CrBapHe WM MOTeHIHjaTHe BPETHOCTH TAKCOHA. HUCY [TO3HATE M HUCY MOCEOHO UCTPaKUBaHEe

CrnenuuyHe KapaKTepUCTHKe TAKCOHA. HUCY HCTPAXKUBaHE
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4.3.3. Plecoptera Protonemura praecox (Morton, 1894) - usemraj 7

IpuopuTeT 3aITHTE HA HAKOHATIHOM HuBOY (Moxen ES HIPPO-PP): 11

Iomamm o pactipoctpameny y Cpouju:

3ayzera
HOBPIIMHA
(km?,*m?)

Topn.
HallaKeHha

Bpojaoct (MHIEKC, HHI-
Exocucrem Po) (

moB, % yu4errhe)

Simi¢, V. 1993. Magistarska
- - -100 ’
Toniema peka - Tprosuruku Tumok | Mana (2, 11-50, 3-10%) 24 1990/91 teza 98-106
Tlommiuxa pexa Tojexunauno (1, 1-10, 36 1993 Konta, S. 1997. Magistarska
<3%) teza
Tojenuuauno (1, 1-10, Dauti, E. 1983. Zbornik
Pexa Hepomumka <3%) 0 1975 radova PMF Pridtina 216
Dauti, E. 1983. Zbornik
- -1009 s
Pexa Heponumka Maua (2, 11-50, 3-10%) 0 1977 radova PME Pri&tina 216
Tprosumku Tumoxk:ox cena Kamna | Ilojemunauno (1, 1-10, 68 1990/91 Simi¢, V. 1993. Magistarska
1o Kmaxesia <3%) teza 98-106

Apeas u 3ay3era moBpmmna y Cpéuju: motenrmjamau apean - 17.000 km?, crBapmm apean - 7000 km?,
YKyIIHa 3ay3eTa moBpuInHa - 128 km?,

BpojHoct nomynanuje U TeHJeHIHja H-eHe NMPOMeHe. Ha OCHOBY MCTPa)XHBama 3aKJbydyje ce Ja MOCTOjH
u3pasuta ¢uykryanuja OpojHocTH momyrnauuja y Tprosumikom Tumoky, Tomemoj perm (Crapa
[nanuna) u Jlomundkoj peuu. [omynanuja y peur HepoauMKu Koja je 3HATHO M30JI0BaHa y OJJHOCY Ha
ocTalie HUCY TIPOBEpaBaHe, alli Cy y MEePHOy UCTPaXKMBama Ouie Manodpojue (2 - 7 napsu/ m? pedHor
JTHa).

JenoBame HeraTHBHHX (akrTopa: momynanuja y [oimemoj penm Moxe OHUTH YTrpOXKEHA HU3TPAAmBoOM H
ynotpeboMm cku crasze y Omu3uHH oBe peke. Crammmire TproBumkor TuMoka Moke OUTH YrpoKeHO
KaHAIIM3alMOHIM BoJjaMa 13 Hacesba KanHa.

Ipenysere mepe 3amTuTe. craHumra Ha noapy4jy Crape mianune ['oiema peka y OKBHPY HapkKa HpUPOJE
«Crapa manaHuHa», JOK OCTaja CTAHWIITA HICY Y OKBHPY 3alITHheHNX moapydja.

HeonxoaHe Mepe 3amTuTe. MOHHTOPHUHI MOMYJallKja, W y 3aBHCHOCTH OJl CTama, MOXE Ce€ Mpery3eTH
CTPOXKHMja 3alUTHTa MAaKpPOCTaHWIITA. EX cumy TpeTMaH OBe BpCTe je Moryh anm 3axreBa moceOHe
ycJIoBe.

CtBapHe WM MOTeHIHjaJTHe BPETHOCTH TAKCOHA: HUCY IOCEOHO UCTPAKUBAHE.

Cnennduyne KapaKkTepUCTHKe TAKCOHA: HICY UCTPAXXKHBaHE.

79



Ana Ilemposuh Joxmopcka oucepmayuja

4.3.4. Plecoptera Nemoura cambrica Stephens, 1836 - uzsemraj 8

Cratyc y mehynapoanoj 3amruru (IUCN): NE
IUCN kareropuja yrpoxenoctn 'y Cpouju: EN B2a
IpuopuTeT 3a1ITUTE HA HAUOHATHOM HUBOY (Moaea ES HIPPO-PP): 11

[omamm o pactpocTtpameny y Cpouju:

3aysera

Exocucrem bp Q]Hocz (HEHICKC, MHI-TIOB, MOBPIIKHA F?H‘
% ydemhe) (kmz *mz) HallaKeHha
MaHojnoBuIa peka Cpenma (3, 51-150, 11-20%) 24 1993 Simi¢, V. 1996. Dokt. dis.. 230
Tephancka peka Maua (2, 11-50, 3-10%) 36 1995 Simi¢, V. 1996. Dokt. dis.. 173
Buiacuncka peka Cpenma (3, 51-150, 11-20%) 44 1993 Simi¢, V. 1996. Dokt. dis.. 216

Apean u 3ay3era nopmuHa y Cpéuju: notenumjanuu apean - 15.000 km®, cteapuu apean - 15.000 km?,
yKyIIHa 3ay3eTa moBpuiaa - 104 km?,

BpojHoct momyJjianuje u TeHAEHIHja HbeHe MpOMeHe: TIomyaiuje Ha moApy4jy Bracune (Bnacumucka peka u
MaHojoBHrIa) BEpOBaTHO WMajy W3pakeHy (uykTyarujy OpojHocTH. TokoM wucTpaxkuBama 1993.
ToIMHE OPOJHOCT JTApBU OBE BPCTE Y IIOMEHYTHM peKaMa W3HOCHIIA MpocedHo 15 jez(/m2 pEeYHOT J1aHa a
tokoM 2005/06. ro., TapBe oBe BpcTe HUCY HaljeHe Kao HH aIyJITHH OOJIHIIM Ha OKOJIHOj BETCTAIH]jH.
IMonynaiuja 3abenexena y TBphaHckoj penn HUje npoBepaBana, anu je Tokom 1995. roguue rycruna
JApBH H3HOCHIA OKO 7 jex/M? pedHor jHa.

JenoBame HeraTHBHUX (akTopa: nomynanuja y TBphaHckoj pelu Moke OUTH yrpo)KeHa OTIaJAHHM BoAaMa
U3 jaNOBHUILTA M KONOBA PyIHHKA OJIOBA U LIHHKA «Tpemya».

IIpeny3ere mepe 3amrure. cranumra L[BeTkoBe pexe m peke Bnacuue cy y okBUpy mpenena M3y3e€THHX
outiKa «BrnacuHay.

Heonxoane mepe 3amTHTe. MOHUTOPHHI IONYyJalWja, W y 3aBUCHOCTH OJl CTama, MOXE CE MpEeay3eTH
CTpO’KHja 3aIITUTa MaKpOCTaHWINTA. EX cumy TpeTMaH oBe BpcTe je Moryh, ajm 3axTeBa moceOHe
ycIioBe.

CTBapHe WM NOTeHIHjaTHe BPEAHOCTH TAKCOHA: HUCY TIOCEOHO NCTPaKWBaHE.

Cnenuduyne kKapaKTepHCTHKE TAKCOHA: HICY HCTPAXKHBAHE.
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4.3.5. Plecoptera Taeniopteryx nebulosa (Linnaeus, 1758) - u3Bemraj 9

Crartyc y mehynapoanoj 3amruru (IUCN): NE
IUCN kareropuja yrpoxenocru 'y Cpouju: EN B2ab(i)
IpuopuTeT 3a1mITUTE HA HAUOHATHOM HUBOY (Moxea ES HIPPO-PP): 11

IMomarwm o pacnpoctpameny y Cpouju:

e
Tommuxa pexa Tloj e““‘*i‘;’;;’)(l’ 1-10, 36 1993 ,\*;;’;ﬁa rséktgti;a
P s o Koo | Mana (2. 11-60, 3-10%) 64 100009 | tora 08106
s oty Moy | Mana (2, 11-50, 3-10%) 40 1996 | \paorstrek o 1101123

Apean u 3ay3era nopmuHa y Cpéuju: notenumjanuu apean - 15.000 km®, cteapuu apean - 15.000 km?,
YKyIIHA 3ay3eTa HoBpiIHHa - 140 km?,

BpojHocT momyJsanuje U TeHIEHINja HeHe MPoMeHe: 3a0enexeHe cy 3 cyononynanuje Ha mpoctopy Cpouje
Koje cy Mel)ycoOHO M30JI0BaHE M Y KOjiMa je BEpOBAaTHO MPUCYTHA U3pa3uTa QIIyKTyaluja OpojHOCTH.
Tokom uctpakusama 2005/06. rox., Ha cBUM no3HatuM cranumra (JlomHruka peka, BiacuHcka peka
u Tprosumku TUMOK) JTapBeHH, a HU aXyITHA OOJIHUIIN OBE BPCTE HUCY Hal)eHMH.

JenoBame HeraTuBHUX (akTopa: cyOmomynanuju y TproBumkoM THMOKH HpPETH OMACHOCT Off OPTaHCKOT
3aralema peke n3 Hacespa Kanna.

Ipenysere Mepe 3amTUTe: cyOnomynanuja y peru Bracunu je y mmpeM moapydjy npeaeia n3y3eTHHX OTHKa
«Bmacunay. [Ipyre nBe cyOmomyanyje HUCY y OKBUPY 3alITHREHHUX MOAPYYja.

Heonxoane mepe 3amTuTe. MOHUTOPUHI MOIYJallMja, W y 3aBUCHOCTH OJl CTama, MOXE C€ Ipery3eTH
CTpOXHMja 3allITUTa MaKpoCTaHUIITAa. Ex cumy TpeTMaH oBe BpcTe je Moryh anm 3axteBa HoceOHe
yCIJIOBE.

CtBapHe WM MOTEeHIMjaTHe BPETHOCTH TAKCOHA: HICY OCEOHO HCTPaKUBAHE.

Cnennduyne KapaKkTepUCTHKe TAKCOHA: HUCY UCTPaKUBaHE.
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4.3.6. Ephemeroptera Baetis melanonyx Pictet, 1843-1845 - u3Bemraj 10

Crartyc y mehynapoanoj 3amruru (IUCN): NE

IpuopuTeT 3aITATE HA HAKOHATHOM HuBOY (Moxen ES HIPPO-PP): 111

Iomamm o pactpocTpameny y Cpouju:

BpojHocT (MHAEKC, HHA-TIOB, 3ay3eTa MOBpLIMHA T'on.
% yueuthe) (km?*m?) HaJaXemha

Exocucrem

Bp3ehka peka ) 100 Simi¢, V.. 2005.
(KomaoHuk) Mana (2, 11-50, 3-10%) 24 2005 Neobjavljeni podaci
. Simi¢, V.. 2005.
- 9 >
Macypuuka pexa IMojenunauno (1, 1-10, <3%) 36 2005 Neobjavljeni podaci
Peka ApHayra . ) 0 Simi¢, V.. 2005.
(Bosbesan) Mojemunauno (1, 1-10, <3%) 12 2004 Neobjavljeni podaci
CaMOKOBCKa peka Mauna (2, 11-50, 3-10%) 32 2005 Sun_lc, V .2005' .
Neobjavljeni podaci
[ap mrannHa peka Masa (2, 11-50, 3-10%) 12 1995 Simi¢, V. 1996. Dokt. dis..
Myp3uua 162
BracuHcka peka Mana (2, 11-50, 3-10%) 32 1992 Simic, V. 192’22 Dokt. dis.

Apeas u 3ay3era mospmmHa y Cpouju: norenumjanan apean - 30.000 km?, crBaprn apean - 15.000 km?,
YKyIIHa 3ay3eTa moBpiunHa - 148 km?

BpojHocT nomyJsianuje M TeHJAeHIUja HeHe NMPOMeHe. Ha OCHOBY JOCAJalllbUX UCTPaKUBamba HE MOXKE Ce
NpELM3HUje OJIPEIMTH, ajli je OpPOJHOCT JIapBH Ha 3a0€JIeKEHUM CTaHUIITHMA W3HOCHIIA MAKCHMAJIHO
110 50 jen/m? peusor aHa.

JlesioBambe HeraTHBHUX (paKTOpPa: HUjE TOCEOHO YOUEHO.

IIpeny3ere Mepe 3amITUTE: H3Y3eB CyONOMynanyje y Macyprdkoj peru, cBa ocTaia CTaHHUINTA T/IE je 0Ba BPCTa
KOHCTaTOBaHA Cy Y OKBHPY 3alITHNEHUX MOApYyYja.

Heonxoane Mepe 3amTuTe: MOHHTOPHHI IONYyNAlMje, W Y 3aBHCHOCTH OJl CTama, MOXE CE Ipeay3eTH
CTPO’XKHja 3aIlITHTAa MaKpPOCTAHMINTA H/MIM €X CHTy TPEeTMaH OBE BpCTe (KOjH 3axTeBa IMOCEOHE U
crnenuuIHE yCIOBE).

CrBapHe WM MOTEHIHjaTHe BPETHOCTH TAKCOHA: HUCY OJIFIKE HCTPAXKUBAHE.

Crnennduyne KapakTepHCTHKe TAKCOHA: M3Pa3UTH WHAMKATOp YUCTE BOJE, HAace/baBa YIJIABHOM TOPHH
putpos u 10 1700 m.u.B.
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4.3.7. Ephemeroptera Baetis pavidus Grandi, 1949 - uzsemraj 11

Crartyc y mehynapoanoj 3amruru (IUCN): NE
TUCN kareropuja yrpos:xxenocru 'y Cpouju: EN B2ab(ii,iii,iv)
IpuopuTeT 3aITATE HA HAKOHATHOM HuBOY (Moxen ES HIPPO-PP): 11

Iomamm o pactpocTpameny y Cpouju:

3ayzera

Bpojuoct (MHAEKC, Ton.
Exocucrem A MOBPIIYHA
WH-TIOB, % ydemnihe) (kmz = mz) HaJlaXKemha
Annunauka peka - Crapa | [lojequnauno (1, 1-10, 16 2006 Paunovi¢, M. 2006. Neobjavljeni
IUIAaHUHA <3%) podaci

Stefanovi¢ et al., 2009. Archives of
Biological Scineces

Jabnanuna:on u3Bopa 10

yitha y Kony6apy He nocroju nonarax 2005/06

Mojenunauno (1, 1-10, Paunovi¢, M. 2006. Neobjavljeni

Jenacunuka pexa (Humiasa) <3%) 24 2006 podaci
CramaHcKa peka (CIuB Mana (2, 11-50, 3- Simi¢, V.. 1993. Magistarska teza
Tumoxka) 10%) 10 1990/91 98-106
Crapa nanuHa - XKyncka Mana (2, 11-50, 3- Paunovi¢, M. 2006. Neobjavljeni
10 2006 .
peka 10%) podaci
Cpenma (3, 51-150, . .
Biiacuncka peka 11-20%) 32 1993 Simi¢, V. 1996. Dokt. dis. 223

Apeas u 3ay3era moBpmmna y Cpouju: norenmjaman apean - 20.000 km?, craprn apean - 10000 km?,
yKymHa 3ay3era - 92 km?,

BpojHoct momynanuje WM TeHaeHUHWja HeHe NMPOMEHe. WCTpaXKHUBama yKaszyjy Ha Behe ¢uykryauuje y
OpOjHOCTH TOITyJNIAIK]ja, IITO Ce KOHCTATyje Ha OCHOBY OPOJHOCTH JIapBH 3a0enexeHux Tokom 1990/91.
Ha CTaHUIITHMa Ha MOJApYyYjy HkHX JenoBa Crape IUIaHMHE M HOBHMX mnoxaataka u3 2004/06.
[Monynanuja y Bnacuukoj penm koHcraToBaHa TokoM 1993. romunHe Huje 3a0enexeHa TOKOM
ucrpaxusama 2006/07.

JesioBambe HeraTHBHUX (paKTOPA: HUCY OJIVIKE HCTPaKMBaHA

IIpenysere Mepe 3amTHTe. CTaHWINTa HA HoApydjy Crape ImaHWHE Cy y OKBHpY mapka mpupone «Crapa
nananuHay. [lomymanuja y CramaHCKOj peny je y OKBUPY CIOMeHHKa npupoae «Bomoman ourpenor
motokay [lomynanuje y JemamHW4YKO] pemy ¢y MoJ 3amTHTOM y okBupy CremujamHor peseppara
npupoJie «JemanrHndKa KIucypay.

Heonxoane mepe 3amTuTe. MOHWTOPUHI MOIYJallMja, W y 3aBUCHOCTH O]l CTamba, MOXE CE TPEIy3eTH
CTpOXHMja 3alITUTa MAaKPOCTaHWIITA. EX cumy TpeTMaH OBe BpcTe je Moryh, anu 3axTeBa HOceOHE
ycIoBe.

CTBapHe WM NOTEHIHjaJHe BPEHOCTH TAKCOHA. HUCY ITOCEOHO MCTPaKUBaHE.

Cnennduyne KapaKkTepHCTHKE TAKCOHA: HUCY OJIM)KE HCTPaKUBAHE.
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4.3.8. Decapoda Astacus astacus (Linnaeus, 1758) - u3Bemraj 12

Cratyc y mehynapoanoj 3amrutu (IUCN): VU
IUCN kareropuja yrpoxxenoctu y Cpouju: EN A3bcde;B1
IpuopuTeT 3aITUTE HA HAMOHAIHOM HuBOY (Monea ES HIPPO-PP): |

[omamm o pactpocTpameny y Cpouju:

Exocucrem

Bpojroct (uHIeKC, UHA-
1oB, % yuemnrhe)

3aysera
MOBPIIMHA

Tox.
HaJlaXXCHha

(km?,*m?)

UzBop [yGamraune (quaj) He nocToji nojatax 1000* 1996/98 Markovi¢, Z. 1998. Bioloski fakultet
Hcrouna Cpbuja Beograd
HU3sop [Mombpase (Basbeso) He nocroju momarak 1000* 1996/98 Markovié, Z. Jé):OSé:(ljoloskl fakultet
Jeszepo I'azuBoze (KocoBcka Tojenuuauno (1, 1-10, 71 2004 Veljkovi¢, A. 2004. Neobjavljeni
MutpoBuia) <3%) ' podaci
Jyxna Mopaga: ox ByjaHoBiia 110 Tojeauunauno (1, 1-10, 6 2004 Veljkovi¢, A. 2004. Neobjavljeni
Ipenejana <3%) podaci
Jlenenuua: o1 M3BOPHINTA 0 Iojennnauno (1, 1-10, 03 2003 Simi¢, V. 2003. Neobjavljeni podaci
Kparyjesua <3%) ' > '
Jlunosauka peka (JIebane) He nocroju monarak 0,5 1996 Maletin, S. 200]5 428a5t|ta voda 247-
TerpoBauka peka - Kparyjesar HO]eHHHi;I:/:)(I’ 1-10, 0,3 2003 Simi¢, V. 2003. Neobjavljeni podaci
. Zivié, 1. 2001. Zavod za zastitu
Iycra pexa He nocroju momarak 28 1998/99 prirode Srbije 55
Counajuan - mukpoakymynauja | Bpojua (4, 151-500,21- 1 5 2004 |Simi¢, V..2004. Neobjavljeni podaci
Bycyp 40%) ' > :
Capspuiky TUMOK:01 H3BOpA 110 Tojenunauno (1, 1-10, 16 1993 Simi¢, V. 1993. Magistarska teza
Oxpyrimne <3%)
Tepmanuu notox (Bama Bpyjuu) He noctoju nogatak 2000/01 Zivi¢, 1. 2006. Biologia 61/2
Toruia He mocroju mogarak 23 2000/01 Zivic, IBi?gfa dérfgé?m. Sci.
Tormuua - nputoka Konybape He mocroju mogarak 2000/01 Zivi¢, 1. 2006. Biologia 61/2
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. *
Bpeno peke 'pagan He nocroju nonarax 3000 1996/98 Beograd

3anagna Mopasa: o yutha Pacune
1o Cranaha

Apean u 3ay3era moBpmmHa y Cpouju: moreHmujanau apean - 55.000 km?, creapru apean - 30.000 km?,
yKyIIHa 3ay3era nospiiua — 123,1 km?,

Bpojnoct momynanmje m TeHAEHIHja FeHe MPOMEHe. IUCTPUOYyLHja U CTame IOIyJalyja PeYyHOT paka y
Bojama CpOuje HHCY CHUCTEMaTCKH IpOoy4yaBaHE joll Of MIe3/eceTHX roauHa 19 Beka, ma HU OBHU
NOJIaly HUCY MPELU3HH, Beh ce caMo HaBoJM Jia je peuHH pak y Bogama CpbOuje yect u Opojan. Hamra
UCTpaXXMBamba yKa3dyjy Ha JPAaCTUYHO CMambCH-E YYecTaIOCTH M yKyIHE OpOjHOCTH MeTalollyJaruje
pedHor paka y Bojama Cpbuje. Hekamamrma Metamomynaiija oBe BpCcTe Mo/iee/beHa je Ha HEKOIUKO
cybnomynanuja koje cy MehycobHo Bumie mnn Mame m3onoBane. Kama je y muramy cyOmomymaiuja
KOja HacespaBa ciuB Jy:xHe MopaBe OTHOCHO, H-€H Hajy>KHHUJH J€0, HeMa JOBOJBHO TIOJaTaKa, ajH ce
Ha OCHOBY WPHKYIUBCHOT MaTepHjasia cMmarpa na je MamobOpojHa. Y 3amagaoj CpOuju HECY
KoHcTaTOoBaHe OpojHe momynamuje. CyOmomymanuja y neHtpamHoj CpOuju je y Behunm cirydajeBa
MmanobpojHa u3y3eB y Bycypckum wmukpoakymynanujama (kox CBuiajHia) rae ce mpolemyje jaa
OpojHocT 3penux jemuHku u3Hocu o 780 mo makcumanno 1650. Be3 o63upa Ha OpojHOCT, OBa
cyOrmomnynangja je moTIyHO H30J0BaHa oj] Apyrux (mo 60jHOCTH Mamux) cybnomyanuja y Cpouju

JesioBambe HeraTMBHHUX (aKTOpa: OMAcHOCT Of padje Kyre. V30J0BaHOCT HajBUTaHHjE CyOIOIyJanuje y
BycypckuM Mukpoakymyianujama y ogHocy Ha apyre. Eyrpodukanmja. CMameme KOJIUYHHE BOJE U
NPECYIIUBAKE PeKa MOCEOHO U3PAKEHO Yy Jy>)KHUM U JyTOUCTOUHHNM aeioBuMa Cpouje. @parmenranyja
CTaHWINTa M3paKeHa y LeHTpaiHuM aeioBuMa CpoOuje. IIpoaupame BpcTe QyHaBCKOT paka Astacus
leptodactylus u3 dyHaBa y BogoTok MopaBe U yHOIICHE IyHABCKOT paka y XHIPOaKyMyJaluje, IpH
YeMy J10J1a3¥ NOTHCKHBaba peyHor paka. HeKoHTpomcaH pakosos.

IIpeny3eTe Mepe 3alITHTe. Hajla3W ce Ha CHHUCKY NPUPOIHUX peTkoctd CpOuje m Kao yrpokeHa BpcTa Ha
ciucky bepacke xonsennuje, Anenaux Ill. Cybnomynamuje y peru ['panar ¢y y okBupy 3amTiHheHOT
monpydja. Ex cumy Tpetrman y maboparopuju AxBapujyma IIM®-a y Kparyjermy je ycmemrHo
CIIPOBEJICH.

Heonxogne mepe 3amruTe: craHumra bycypckuMX MHKpOakyMmyllalidja CTaBUTH IIOJ CTPOTY 3allTUTY.
HacraButu ca ex cumy TpeTMaHOM M KOIUIETHUM IIPOrpaMoM KOH3epBalHje BpcTe Ha noapy4jy Cpouje
(ypaauTH akIMOHM IUIAH XHUTHE KOH3epBamwje). IIpeay3eTd Mepe 3alliTHTE ayTOXTOHOT TeHO(OHIa
peuHor paka Ha nmoxapy4jy Cpouje.

CtBapHe WU NMOTEeHIMjaTHe BPETHOCTH TAKCOHA: BEOMa LICHEH Y JIp)KaBaHa CeBepHeE U 3anajaHe EBporne kao
TacTPOHOMCKHU CHENHjauTeT. EBEHTYaTHO KOHTPOJIHCAHO y3rajele Ha apMama JIOHEJIO O JpiKaBU
3Ha4ajaH npoQuT.

CnenuduyHe KapakTepHCTHKe TAKCOHA: IpeMa IpoleHaMa, cyOnomynauuje pedHor paka y CpOuju cy
yrpoxxenuje y nopehemy ca Baxehnm rinobaiHum craTycoMm yrpoxenoctu oBe Bpcte y Eporu (VU —
pamuBe BpCTe).
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44. Pawuse Bpcre (VU) JI3JK makpobeckmumMemaka y BOJAEeHHM

exocucremuma Cpouje

4.4.1. Plecoptera Perlodes microcephala (Pictet, 1833) - n3Bemraj 13

IpuopuTeT 3alITUTE HA HAMOHAHOM HuBOY (Monea ES HIPPO-PP): 11

[Togamu o pacnpoctpameny y Cpouju

3ayzera

Exocucrem BpojHoCT (HHIEKC, HEA- MOBPIITHHA r(.m‘
noB, % ydenihe) (km?,*m?) HaJlaxema
boxcuhica pexa- cius |\ 00 150, 3-1006) 36 2003 Simi¢, V. 2003. SPUR
Bnacuncke peke
Beruma- bruocka Mana (2, 11-50, 3-10%) 44 1994 Simi¢, V. 1996. Dokt. dis. 209
JloMHmMYKa peka HOJeMHi;;:)(I’ 1-10, 36 1993 Konta, S. 1997. Magistarska teza
Mapuha ook npuroxa Iojexunauno (1, 1-10, A .
Viia Myprennia <3%) 0 1970 Kaéanski, D.
Dauti, E. 1983. Zbornik radova,
IIpuspencka bucrpuna Cpenwwa (3, 51-150, 11- 0 1977 Pristina
20%) 216
Peka Bracuna Maa (2, 11-50, 3-10%) 26 2003 Simi¢, V. 2003. SPUR
CrarmaHcKa peKa - CIIUB Tojeauunauno (1, 1-10, 16 1990/91 Simi¢, V. 1993. Magistarska teza
Tumoxka <3%) 98-106

Apeas u 3ay3era nmospmmua y Cpouju: norenmmjanau apean - 35.000 km?, crBapuu apean - 7.000 km?,
YKyIIHa 3ay3eTa oBpuInHa - 158 km?,

BpojHocT momynanuje M TeHAEHIHja HeHe MPOMeHe. HEIMITO OpojHHje CyOmomyianuje y BHIY JapBEHUX
06nnKa 3a6enexene Cy y pekaMa Ha mopydjy Bmacumkcor jesepa (o 12 je/m?). Hanasu oBe Bpcre y
pexama 3amagne CpOuje TOKOM MPoBEpe CTaHUIITA HUCY MOTBpheHu.

JesioBambe HeraTHBHHUX (paKTOpPA: BPCTa je OceTJbUBA Ha 3araljeme BoJe.

IIpenysere mepe 3amrTure. cybmnomynanuje y IlpuspeHckoj buctpumu je y oxBupy pesepBara mpupoje, a
cybnonynanyja y CamokoBckoj pern «KonaoHuky, a y peru Paun y oxksupy HIT «Tapa»
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HeonxoaHe Mepe 3amiTHTe. MOHHUTOPUHI MOMYJallMja, W y 3aBHCHOCTH OJl CTalba, MOXE CE IMpery3eTH
CTPO’KHja 3aIITUTa MAKPOCTAHUINTA H/HIIK ex cumy TpeTMaH OBe BpCTe (3axTeBa MocebHe yCIioBe).

CTBapHe WM MOTEeHIUjaIHe BPETHOCTH TAKCOHA: HUCY OJIKe NCTpakUBaHE.

Crnenududne KapaKTepPUCTHKE TAKCOHA: PeTKa BpcTa y Behiem neny cBor apeana.

4.4.2. Plecoptera Amphinemura sulcicollis (Stephens, 1836) - u3semraj 14

Crartyc y mehynapoanoj 3amruru (IUCN): NE
IUCN kareropuja yrpo:xenocru 'y Cpouju: VU B2Db(i,iii,iv)
IpuopuTeT 3aMITUTE HA HAKOHATIHOM HuBOY (Moxen ES HIPPO-PP): 11

[Momarwm o pacnpocTpameny y Cpouju:

Exocucrem

BpojHoct (MHAEKC, UHA-
noB, % yuenthe)

3ay3era
MOBPIIHA

Ton.
HaJlaXKerha

Annunauka peka - Crapa

Iojenunauno (1, 1-10,

(km?,*m?)

Paunovi¢, M. 2006. Neobjavljeni

[UIAaHUHA <3%) 40 2006 podaci
Bucrtpura auzsoano ox Hose | Ilojenunauno (1, 1-10, 0 1970 Kacanski, D.
Baporuu <3%)
T'onema peka - TproBumiku Mara (2, 11-50, 3-10%) 28 1990/91 Simi¢, V. 1993. Magistarska teza
Tumox 98-106
Tonema peka - Tprosutuku | I[lojemunauno (1, 1-10, Paunovi¢, M. 2006. Neobjavljeni
28 2006 .
Tumox <3%) podaci
I'p3a Mana (2, 11-50, 3-10%) 36 2003 Simi¢, V. 2003. SPUR
Jabnanuna:oxn uzBopa 1o He mocroju monaTax 2005 - 2006 Stefanov1_c et a_l., 2009. Archives of
ymma y Komry6apy Biological Sciences
Jabnanuna:on uzBopa 1o He mocroju monaTax 2005 - 2006 Stefanov1_c et a_l., 2009. Archives of
ymma y Komry6apy Biological Sciences
Mojenunauno (1, 1-10, .
JloMHHYKa peka <3%) 36 1993 Konta, S. 1997. Magistarska teza
JlyAHuua: 0N MSBODUIITA 10 | (o0 ) 11,50, 3-10%) 68 2003 Simi¢, V. 2003. SPUR
ymha y Bracuny
Dauti, E. 1983. Zbornik radova
- -1009 ' )
IIpuspencka bucrpuna Mana (2, 11-50, 3-10%) 0 1977 Prigtina, 216
Pexa Briacuna Cpema (3, 51-130, 11- 64 1993 Simi¢, V. 1996. Dokt. dis..220

20%%)
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Bnacuna: on Bnacunckor
Jesepa o yurha peke Mana (2, 11-50, 3-10%) 64 1996
JlyxHuue

Paunovi¢, M. 2001. Magistarska
teza 110-123

Apean u 3ay3era nospmuHa y Cpéuju: notenuujanuu apean - 35.000 km®, cteapuu apean - 20.000 km?,
YKyIIHA 3ay3eTa [HOBPIIHHA - 364 kmP,

BpojHoct momyJjanuje M TeHIeHLIMja HeHe NMPOMeHe. HA CBMM CTAaHMIITHMa HM3y3€B OHUX Ha IIPOCTOPY
KocoBa 1 MeToxHmje Koja HUCYy mpoBepaBaHa, 3a0eexene ¢y Manobpojue momynammje (1o 3 mapse/m?
peunor nua). Y Brnacunckoj perm u onemoj peru 3abenexeH je max GpOjHOCTH JapBU OBE BPCTE 3a
50% y nepuony ox nmporekiux 10 no 12 romuna.

JenoBame HeraTHBHMX (aKTOpa: NONyIalyjy y perr ['p3u IpeT omacHOCT oJ 3arah)ema yciuea NpeKoMepHe
Y HeIUTAaHCKe Ipajiibe BUKSH]] Hacesba U ycliel T3B. MACOBHOT TypH3Ma.

IIpeny3ere Mepe 3amTHTe. cTaHumTa Ha noapydjy Crape miaHuHe cy y OkBHpy mapka mpupoae «Crapa
nanannHay [lomynanuje y [puspenckoj buctpunu cy y okBupy 3amtihesor noapyuyja.

Heonxoane mepe 3amTHTe: MOHUTOPHHI IIONYyJIAllMja, M Yy 3aBUCHOCTH OJ CTama, MOXE CE€ Ipery3eTH
CTPOXHMja 3alUTHTA MakpoCTaHMIITA. EX cumy TpeTMaH OBE BpcTe je Moryh, anu 3axTeBa moceOHe
ycioBe.

CrBapHe WM NOTEHIHjalHe BPeTHOCTH TAKCOHA: HUCY OJIM)KE HCTpaKUBaHE.

Cnenuduyne kKapaKTepHCTHKE TAKCOHA: HUCY OJIM)KE HCTpaKUBaHE.
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4.4.3. Ephemeroptera Baetis vardarensis Ikonomov, 1962 - uzsemraj 15

IpuopuTeT 3aLITUTE HA HAMOHATHOM HUBOY (Monexa ES HIPPO-PP): 11
[omamm o pactpocTpameny y Cpouju:

BpojHocT (MHAEKC, HH/I-TIOB S Tox
poJ ’ ’  IOBpIIMHA :

V)
% ydenrhe) (km?,*m?) HAJIAXKEHa

Exocucrem

Jabnanuna:ox u3Bopa 1o yutha y Stefanovic et al., 2009.

Komybapy He nocroju noparax 2005 - 2006 Archives of Biological Sciences
Jabnanuna:on uzBopa o ynrha y . ) Stefanovic et al., 2009.

Komybapy He nocroju noparax 2005 - 2006 Archives of Biological Sciences
Jabnanuna:on uzBopa o ynrha y He mocToji monatax 2005 - 2006 Stefanovic et al., 2009.

Komy6apy Archives of Biological Sciences

Simi¢, V. 2005. Neobjavljeni

Iojexunauno (1, 1-10,

Jenamnnuka pexa ( Hurasa) <3%) 24 2005 podaci

ITumuma:ox cena Tproeumira 10 Tojenuuauno (1, 1-10, 36 1998/99 Simi¢, V. 2003. Archives of
rpanuie Makenonuje <3%) Biological Sciences 55
Paka ko Conohara HO_]CZ[HHi‘;EOI/:)(l, 1-10, 16 2006 Simi¢, V. Zgggéé\i‘eoma\lljem
Tomnononcka peka: o1 ., L
mssopiTa 710 ymha y Masa (2, 11-50, 3-10%) 72 2006 | Simic, V- 2006 Neobjavljeni

Temmruiy P
Bucounia n3Haa akymyanje Mana (2, 11-50, 3-10%) 12 2006 Simi¢, V. 2006. Neobjavljeni

3aBoj podaci

Apean u 3ay3era nospmuaa y Cpéuju: notenmujanay apean - 5.000 km?, crapru apean - 5.000 km?, ykymna
3ay3era noBpiiHa - 160 km?,

BpojHocT nmomyJsianMje M TeHIeHIHja HeHe NMpPOMEHe. MOITyJalHje OBE BPCTe y BUAY JAPBEHHUX OOJMKa
3abenexxeHe cy y jyromcrouyHuM penoBnma CpbOmje. Ha cBuM cranmmTuMa cy 3a0enesxeHr
M0jeTMHAYHA IPUMEPIIN H3y3€eB Ha moapydjy Tommomomncke peke u Bucouunne va Ctapoj iaHUHH.

JenoBame HeraTUBHUX (akTopa: HUCY OIIMDKE UCTPAKUBAHH.

IIpenysere mMepe 3amTHTe. CTaHWINTa HA HoApydjy CTape MmmaHWHE Cy y OKBHpY mapka mpupone «Crapa
MAJIAHMHAY, TOIyJannje y JemamHndKoj pery Cy IoA 3allTUTOM y okBHpy CHenujamHor pe3epBara
npupoJie «JenamHuuka KIuCypa», JIOK IOIyJlalMje y OKBUpPY peke Ilumme cy y OKBHpY mpejena
n3y3eTHUX ojynka «Jlomuna [Tunme»
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HeonxoaHe Mepe 3amTHTe: MOHUTOPHHI MOMyJalKja, W Yy 3aBUCHOCTH OJ CTama, MOXE CE IMPELy3eTH
CTPO’KHja 3amITHTa MakpocTaHumTa. [lomymnanuje y ropmeM ToKy peke Pamke Tpeba nmpoBeputn u mo
MoryhcTBy 3amTuTuTH. EX cumy TpeTMaH OBE BPCTE je MOTyh, au 3axTeBa moceOHe ycIoBe.

CTBapHe WU MOTEHIHjaIHE BPETHOCTH TAKCOHA: HUCY OJIMIKE UCTPaKMBAHE.

Crnenuduine KapaKTePUCTHKE TAKCOHA: HUCY OJIMIKE UCTPaKMBAHE.

4.5. LleHTpH pauUBep3uTETa AKBATHYHMX MAaKpPOOeCKMYMEHAaKa Ha

noapy4jy Cpouje

IlenTpn choemujckor AWBEpP3UTETa aKBAaTUYHMX MakpoOecknmumemaka CpoOuje
W3/IBOjEHH Cy Ha OCHOBY YKYITHOT Opoja 3a0elIe)KeHHMX BpCTa MOJApPYyYja, a TOKOM IIEJIOoT
neproaa o0yxBaheHOT UCTPAKUBAHEM.

VY tabenu 20 cy Ha ocHOBY oHOca u3Mel)y ykymHor O6poja Bpcta 1 Opoja 3ajeTHUUYKHX
BpPCTa MOjeUHAYHUX TPyNa aKBaTUYHHX MaKpOOCCKHMUMEHmaKa, MPUKa3aHu HBUXOBU IEHTPU

CHEIM]jCKOT quBep3nuTeTa Ha moapy4qjy Cpowuje.
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Tabena 20. [lenTpu cnienujckor AMBEP3UTETa aKBATHIHMX MaKpoOeCcKHUIMemaKka Ha moapy4jy Cpouje

Ipyne . s =3 £3 s & = 2 2
MaKpoﬁeCEquemaKa/ i g § E § ; §- g §- E § gé E E E ;E
CIIMBOBH = O = gs =5 3= = 5 E = A g9
Porifera 1 1 - - 1 - - - - - - -
Turbellaria 1 4 3 4 5 5 4 - - 7 - 2
Nematomorpha - 1 - - 1 - - - - - - -
Gastropoda 43 24 8 12 12 14 3 5 1 10 - 1
Bivalvia 19 26 7 6 11 4 0 2 3 3 - -
Oligochaeta 62 29 21 22 27 26 1 18 1 20 - 5
Polychaeta 2 1 1 - - - - - - - - -
Hirudinea 15 5 6 7 4 7 - 2 - 5 - 1
Araneae - 1 - - - - - - - - -
Isopoda 3 1 1 1 1 2 0 1 0 1 - -
Mysidae 2 - - - - - - - - - -
Amphipoda 15 6 3 5 3 3 0 2 1 3 - 1
Decapoda 1 0 1 3 3 3 1 1 2 - -
Collembola - 2 - - 2 - 1 - - - - -
Ephemeroptera 23 10 2 23 69 49 21 33 9 40 - 28
Odonata 43 29 6 5 23 12 0 1 11 3 - 1
Plecoptera 13 0 0 19 75 52 31 11 3 38 15 46
Trichoptera 27 18 4 38 72 129 32 13 14 53 0 27
Diptera 58 62 2 54 222 82 5 5 28 20 3 8
Heteroptera 3 1 0 2 18 4 0 0 0 2 0 0
Coleoptera 126a 42 1; Qa6 412 172 52 42 12 1(%a i 82
9 2 - 18 17 41 5 4 1 9 8
Neuroptera 1 - - - 2 - - - - - - -
Megaloptera - 1 - 1 2 2 - - - 1 - -

* Opoj 3ajemauuKKX BpcTa y nmopehemy ca Jyxnom Mopasom,

® 6poj 3ajenHmuKuX BpcTa y opehemy ca 3anaxaom MopaBoM
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Ha ocHOBy mpuKa3aHHX 3ajeJHUYKHX BpPCTa aKBATHYHHX MaKpOOECKHYMEHaKa 10
pEYHUM CIIMBOBMMA JacCHO C€ W3/[Bajajy LIEHTPU JUBEP3UTETa 3a TOjCIUHE TpyIe

MaKpOGGCKI/IquH)aKa Hu TO:

1. cmuBHO monpydje koje unHe peke JlynaB m Casa, npu uyemy peka J[yHaB ca cBOjUM
MPUTOKaMa TpeCTaBJba EHTAp TUBEP3UTETA Cieehux rpyna MakpoOeCKHIMEmaKa:
Oligochaeta (62), Gastropoda (43), Odonata (43), Hirudinea u Amphipoda (15), mox
je peka Capa 1nientap nuBep3utera rpyme Bivalvia (26),

2. cIMBHO Tojpydyje kKoje umHe 3amaaHa u Jy:kHa MopaBa. Jy:xaa MopaBa je 1mieHTap
nuBep3uteTa cieachux rpyna: Diptera (222), Plecoptera (75), Ephemeroptera (69),
1ok je 3amamHa MopaBa LIEHTap AMBEpP3UTETa Kala Cy y MHUTalky BPCTE€ U3 TPyIe

Trichoptera (129).

KBaMTaTHBHO-KBAaHTUTATUBHOM aHAJIM30M MPOCTOPHE AUCTPYOyIHje TaKCOHA, Y3
Kopuiheme METO/Ia CIUYHOCTH M Pa3TUYUTOCTH, W3JIBOjeHa CYy MOJPYyYja, OJJHOCHO BOJCHU
exocucremu CpOuje, Koja cy, mpemMa yKyImHOM Opojy BpcTa, Opojy YyrpoKEHHUX BpCTa, Kao U
MIPUCYCTBY EHJEMHUX W/WJIM OCETJBMBHUX BPCTA, MOCEOHO 3HayajHAa 3a OUYYBAKE YKYIOT
nuBep3uTeTa. OBa moapydja, OJHOCHO €KOCHMCTEMH, O3HaueHa Cy Kao MoceOHO 3HaydajHa,
oxHOCHO “hotspot” moapyuja.

Ha ocHOBY KBalMTaTHBHOT cacTaBa MakpoOeCKHUMEmaka y Tabenu 21 mpukasad je

KOe(HIMjeHT KBAIMTATUBHE CIIMYHOCTH M3Melh)y pedHux cimBoBa Ha noapy4djy Cpowuje.
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Tabena 21. CauyHOCT W pa3aUYUTOCT (ayHe

aKBaTMYHMX MakpoOecKknuMmemaka usmelhy

peunnx  ciuBoBa  CpOWje Ha  OCHOBY  KBQJIHMTATUBHOT  cacTaBa  aKBaTHYHUX
MaKkpoOeCKMUMemaKa
@ a o g8 g E£8 s 2 gz g ok e Ew
CJIMBOBH = H = §§ ig §§ E L, 25 E 5§.§_§ %E
=t © = &2 <2 g = g == & BRES g°
JlyHas 4820% 26.30% 62.60% 32.90% 8.70%  2.40% 16.60% 44.10% 1.13% 23.60% [DIOEA
Casa 48.20% 28.90% 3470% 37.50% 30.80% 11.80% 21.50% 21.70% 49.20% 0.65%  13.40%
Tuca 26.30%  28.90% 2330% 11.40% 13.90% 4.40% 21.20% 9.03% 16.30% [ 8.38%
B.Mopasa  62.60% 34.70%  23.30% 39.30% 42.80% 26.20% 2350% 23.60% 37.70% 5.03%  24.50%
J. Mopasa 32.90% 37.50% 11.40%  39.30% 55.80% 24.30% 25.70% 19.10% 43.60%  5.30%  31.20%
3. Mopasa 8.70% 30.80% 13.90% 42.80% 55.80% 2920% 27.10% 16.90% 47.10% 5.40%  35.50%
Jlputa 240% 11.80%  4.40%  26.20% 24.30%  29.20% 26.20% 19.00% 41.90% 11.60%  16.90%
Komy6apa 16.60% 21.50% 21.20% 2350% 25.70% 27.10%  26.20% 13.10% 39.40%  6.02%  30.70%
Mnasaullex  44.10% 21.70%  9.03%  23.60% 19.10% 16.90% 19.00%  13.10% 16.70% 512%  15.50%
TrMoK 113% 49.20% 16.30% 37.70% 43.60% 47.10% 41.90% 39.40% 16.70% 6.89%  40.10%
Benn npnv 2350% 0.65% BB 503% 530%  5.40% 11.60% 6.02%  512%  6.89%  0.00%  17.50%
Erejexncms B  13.40% 8.38%  24.50% 31.20% 3550% 16.90% 30.70% 1550%  40.10%  17.50%
BC;’:;‘:")Z'T 0.24 0.27 0.15 031 0.30 0.28 0.19 0.23 0.19 031 0.08 0.21

Cpenma Bpegsoct 3a Ilpaomopceku caus - 0.25 |

Hajsehu nporienat kBaauTaTUBHE CIMYHOCTH je 3a0enexeH usmely cnmBosa JlyHas u
Benuka MopaBa (62.60%, dak 221 3ajenHudka BpcTa, ol Tora 58 3ajeMHUYKUX W3 TPYIHE
Diptera), 3atum u3mely Jyxue u 3anamgne Mopase (55.80%, 351 3ajemnuuka Bpcta, 82 u3
rpyne Diptera, a 72 3ajeqauuke Bpcre u3 rpyne Trichoptera) (tabena 21).

KBaJIMTaTUBHA CIIMYHOCT aKBaTHYHUX

Hajmama poceyHa

bayne
MakKpoOeCKMUMEehaKa Ha UCTPAKUBAHOM TMOAPYYjy 3abenexeHa je udmehy cinuBa JlyHaBa u
peka koje mpunanajy ciuy Jampanckor (0.08%) u cmuBy Erejckor mopa (0.21%). Osaj
pe3yaTar je oueKuBaH ¢ 003MPOM Ha MPOCTOPHY U3/IBOJEHOCT CIMBOBA, KA0 M HA YUIHLCHUILY
7la ce OIUITH MPUPOIHH YCIOBHU MOAPYYja 3HATHO pa3iuKyjy. /lyHaB je Belnka paBHHYapCKa
peKa u ojyIMKyje ce moceOHoM (ayHOM, HOK peke cimBoBa Jampanckor u Erejckor mopa y
Cp06uju mpoTrudy Kpo3 OpJCKO TUIAHWMHCKY 00J1acT, KOja ce O/JIMKYje pazyheHum pesbedoM u
crieu(PUIHUM KIMMAaTOM.

JanpaHcku cnuB je U3 00jeKTUBHUX pa3iiora HajMame MpoyvaBaH, 1a 3aTo MOCeyjeMO
Y HajMamu Opoj mojaTtaka. 3a pasnuKy of JampaHCKor, peke Koje nmpuranajy Erejckom cinuBy
(ITuuma, [parosumrtuia, JleneHair) cy Buile nmpoy4aBaHe ¥ MOCTOJU JOBOJHHO IMOJaTaka Ja
ce, Ha OCHOBY CIIPOBEIICHE aHajH3e, OBaj CIMB cMaTpa “hotspot” monmpydjeM akBaTHUHHX

MakpoOecknuMemaka 3a noapydje Cpouje.
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[Toapyudje Erejckor cnmBa je KapakKTepUCTUYHO 110 IPUCYCTBY cienchux Bpcra: Baetis
kozufensis, B. vardarensis, B. meridionalis, B. melanonyx, Ephemerella ikonomovi,
Rhyacopila montana, Rh. balcanica, Oligoneuriella poecile, Leuctra inermis, L. hipopus, L.
nigra, Perla palida, Crenobia alpina montenigrina.
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5. JIucKycHja
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5.1. buoauBep3uTeT akBaTHYHMX ekocucrema CpOuje y oaHocy Ha

Espomy

Jenan ox Beoma OWTHHMX eleMeHaTa TPEHYTHOI CTamba TUBEP3UTETa aKBATHUHUX
Makpobecknumemaka CpOuje y oxHocy Ha Jnpyra mnoapyyja EBpome je HemoBosbHa
HCTPAXEHOCT U HECUCTEMAaTUYHOCT T10/1aTaka y 0BOj 00JIacTH.

Omnoc Opoja TakcoHa MakpoOecknuMmMemaka y Bogama CpOuje mpema ApyruM

nenosumMa EBporie npukasad je y Tabenu 22.

Tabena 22. bpoj TakcoHa aKBaTMYHUX MaKpoOeCKMUMEemaka Ha moapy4djy CpOuje y omaHoCcy

Ha Jpyra noapydja EBporme
http://baes.pmf.kg.ac.rs/ www.freshwaterecology.org
£ &g g £ 2 & @ £
A & £ O g 8 g & 2 E g O o 2F

Porifera 1 2 2 2 0 0 1 5 9 9 0
Turbellaria 3 4 10 1 0 13 29 60 60 0
Nematomorpha 1 1 0 0 1 1 1 1 0
Gastropoda 10 20 51 43 8 0 20 65 230 230 0
Bivalvia 4 8 44 18 5 21 9 18 66 66 0
Oligochaeta 8 42 116 90 26 0 12 78 234 234 0
Polychaeta 2 2 2 2 0 0 7 11 13 13 0
Hirudinea 5 14 27 22 5 0 24 66 66 0
Araneae 1 1 1 1 0 0 1 1 1 0
Crustacea 8 12 27 22 4 0 38 70 236 236 0
Collembola 1 1 2 1 1 0

Ephemeroptera 12 31 100 86 14 0 18 50 344 344 0
Odonata 9 27 64 60 4 0 10 43 158 157 0 1
Plecoptera 7 17 103 91 12 0 7 38 514 514 0
Trichoptera 20 73 244 208 36 0 23 135 1212 1212 0
ppera 1 74 200 182 18 O 1 189 1250 1250 O
Diptera - ostale 18 60 126 74 52 0 29 334 2342 2342 0
Diptera - ukupno 19 134 326 254 72 0 28 496 3592 3592 0
Heteroptera 9 12 30 22 8 0 13 30 124 124 0
Coleoptera 13 42 85 58 27 0 21 127 2228 2228 0
Neuroptera 1 2 2 0 3 3 12 12 0
Megaloptera 1 2 2 2 0 0 1 6 6 6 0
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Ha ocHoBy mpukazane Tabene 22 Buam ce jJa je Opoj TakCcOHa IO Tpynama
MakpoOeCKMUMEehaKa y OJIHOCY Ha TEepUTopHje Koje cy obyxBahene mpojektom AQEM

(www.freshwaterecology.org) yriaBaom 3a 1/3 wnu 1/2 mMamu y ogHOCY Ha OpOj TakCoHa y

ucTuM TuUM Tpynama y 14 3emasa AQEM-a (IlIBencka, Hemauka, Xomanauja, Yerika,
Ayctpuja, Utanmja, [Topryran, I'puka, @panirycka, [losscka, JIutBanuja, Benuka bpuranuja,
CroBauka, XpBarcka). 3HaTHO Mamu OpOj TaKCOHA 3a0eJICKEH je Y BOJACHHM €KOCHCTEMHMAa
Cpbuje y ognocy Ha npxkase ydecHune AQEM-a, noce6Ho y rpymama Diptera (Diptera -
Chironomidae u Diptera - ocrane) u Coleoptera.

ITpema nomanmma w3 AQEM-a y Ilosbckoj je 3abenexeno 1.572 takcoma Diptera,
ykpyuyjyhu damummjy Chironomidae, y Yemkoj PenyOmuim 1.362, y Aycrpuju 1.261
TaKCOHa, IITO je 3HaTHO Behu Opoj Hero y Bogama CpOuje. Hemro mamu Opoj je 3a0enexeH y
Bosama XpBatcke 370, 3atum y Utanuju 150 takcona, 1ok y I'pukoj camo 102 rakcona. Kaga
j€ pey o akBaTMYHHM ekocucTteMuma CpoOwuje 70 cana je KoHCTaToBaHO 326 TakcoHAa U3 Tpyle
Diptera.

Kana je y nutamy rpyna uncekara Coleoptera, npema AQEM nonannma 3a0enexeHo
je 2.228 rakcoHna, on Tora Hajehu Opoj uak, 1.158 TakcoHa, y BOJACHHM €KOCHCTEMHMa
®paniycke, 964 Takcona y Bogama Hemauke, 3atum y Ayctpuju 716 Takcona, y CinoBaukoj
698, y Utanuju 684, y Xpsarckoj 677, y Yemkoj Penmyomumm 574. Ocrane 3emibe Oenexe
MamH 0poj TakcoHa. Y CpOuju je 10 cana 3abenekeHo 85 TakcoHa, HITO je 3HaTHO Mame y
OJTHOCY Ha OpOj TaKCOHA Y HABEICHUM 3€MJbaMa.

Canamimu CTeNeH MO3HaBamba Pa3HOBPCHOCTH bayne aKBaTUYHUX
MakpoOecknuMemaka y Bojgama CpOuje pe3ynrar je, mpe CBera, HeJO0BOJbHE MUCTPAKEHOCTH
BOJIa OBOT IOJIpY4ja, & HE PEANHOT AMBEP3UTETa OBE Ipyrne xuapobuonara. OBakaB CTaB ce
M3HOCH Ha OCHOBY XPOHOJIOIIKOT Mpahema UCTpakuBamka OBE TPYIe aKBATUYHUX OpraHu3ama
(bopmupana 0a3a mojaTaka), Ha OCHOBY KOjer ce€ BHUIM 3Ha4dajHo TmoBehame Opoja
HOBoHuIcHTH(UKOBaHUX BpcTa 3a ¢ayHy Cpouje nocie 1980. rogune. OBa 4ynumbEHHIIA TIPE
CBera roBopu O 030MJBbHUJUM M CHCTEMATUYHHJUM MCTPAXHBABUMA Yy CaJallllbeM HepUuoay y
onHocy Ha panuju nepuoj (mpe 1980.), kama cy oBa UCTpaxuBama U3 00jEKTUBHUX pa3jiora
Owmra MamoOpojHa 1 oOyxBaTajia Majid Opoj Tpyrna akBaTHIHUX MaKpPOOSCKMUMEHaKa.

Pa3HOBpCHOCT aKBaTMYHMX CTAHUINTA, BEIMKU OpOj pa3lIMYUTHX BPCTa aKBATHYHUX
MaKpoOECKMUMEhaKa, Kao M PeJIaTUBHO Malld Opoj CTpydmaka KOju ce TPEHYTHO 0aBe OBOM
IpyIoOM OpraHuzama, JOIPUHENHU Cy Ja CYy OBU XHAPOOHOHTH PEIaTUBHO cabo MCIHUTAHU, Y

nopehemy ca HUBOOM HCTPaXKEHOCTH Y BehWHU CYyCETHUX 3eMalba.
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VYTIaBHOM je HCTpaKMBambe aKBATUYHHX MaKpOOECKHYMEHaKa BPIICHO y OKBUPY
KOMIUIEKCHUX ~XHJAPUOMOJIONIKAX HCTPaXWBamka, JIOK Je€ Mama IMaxma MocBeheHa
TaKCOHOMCKO] 00pajiil 10jeIHNHAYHUX TpyIIa.
3aTo CBaKO MCTPaKMBAHKHE aKBaTUUYHUX MAKpOOECKMUMEH-aKa Ipe/ICTaBJba BEIUKU 3HA4Yaj y
VIIOTIYHaBakhy 3Hamka O MPUCYTHOCTH BPCTa Yy BOACHMM ekocuctemuma CpOuje, Kao u o
HBUXO0BOj €KOJIOTH]jH.

Ha ocHOBy nocajmammux HCTpakuBamba y HajseheM Opojy BOJIEHHX €KOCHCTEMa
CpOuje, mpema pa3BOBPCHOCTH, Haj3HA4YajHUjU Cy BOJAEHM HHCeKTH u3 Tpyne Diptera,
Trichoptera, Plecoptera, Ephemeroptera u Odonata.

AKo carieaMmo AUCTpUOYITH]Y MaKpOOECKMUMEHhaKa 10 PEYHUM CIMBOBHMA jaCHO CE
yodaBajy JiBa BeJIMKa cliuBHA nojpyyja. Ca jeqHe cTpaHe je CIMBHO MOJAPYYje KOje YMHE peKe
Hynas u Caga, a ca Jpyre cTpaHe je CIMBHO IMoJpydje Koje unHe 3ananHa u Jyxna Mopaga.
[TpucTynioM KOju je TPHUMEHEH Y OBOM paay, y KOME Ce aHaJu3upa Pa3HOBPCHOCT IIO
CIMBHUM TMOApYyYjuMa, MOTyhe je OJpeauTH IEHTpEe OMOIMBEpP3UTETA PA3IMUUTHX Tpyma
aKBaTUYHUX MakKpoOecKnuMemaka 3a moapydje CpoOuje. Moxe ce pehm ma cy Opmacko-
iaHuHCcKa nojapydja CpbOuje, Ha Kojuma ce HajBehMM JeIoM Hajla3e CIUBOBH Jy)XHE H
3amagne MopaBe, neHTpu AuBep3uTera rpyme Insecta m To, mpe cBera, rpyme Diptera,
Trichoptera, Plecoptera u Ephemeroptera.

[Ipema paHUjuM HUCTpakUBambUMa OpACKO-TUIaHUHCKUX Tekyhura CpOuje HHCeKTH Cy
yIpaBo Haj3HAYajHUja KOMIIOHEHTA 3ajeIHuIle, KaKko rmpemMa Opojy BpCTa, TaKo M y OJHOCY Ha
3aCTYIJBEHOCT Yy YKymHOj 3ajeaaui (Marinkovi¢-Gospodneti¢ 1975, 1980; Filipovi¢ 1979;
Kacanski, 1976; Simi¢ 1993, 1995; Simi¢ & Simié¢, 1999; Markovi¢ 1995, Markovi¢ et al.,
1997; Konta, 1997; Paunovié et al., 1997; Paunovi¢, 2007; Zivié et al., 2001, 2002c, 2003,
2006; Zivié, 2005).

Ca npyre crpane, CaBa u JlyHaB, Kao paBHHMYapCKE peKe ca CrHenupuIHuM
eKOCHCTEeMHMa, TMPEICTaBJbajy IEHTPE JWBEP3UTETa OCTAMX TIpyla aKBAaTHYHUX
MakpoOeckmuMemaka, pe csera: Gastropoda, Bivalvia, Oligochaeta, Hirudinea, Amphipoda
u Odonata. CiinyHa CTPyKTypa 3ajeJHHIIA, ca TOMUHAIMjOM HaBeJIeHUX Ipylia OpraHu3ama,
3abenekena je u 'y ucrpaxkubamuma (Csanyi, 2002; Paunovi¢, 2004; Paunovié. et al., 2007,
2008).

OBakBa pacrmojena IeHTapa OuOIMBEp3WTETa je pa3ymibuBa, C OO3UpPOM Ha
XUIPOTrpadCKy U €KOJIOIIKY pa3IuKy u3Mel)y paBHUYapCKUX BOACHUX €KOCHUCTEMa Ha CeBEpPYy

(moTamMOHCKH U cTajahul BOJAECHU €KOCHCTEMH) U OpACKO-TUIAHMHCKUX BOJIEHUX €KOCHCTEMaA Y
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nenosuma Cpouje jyxHo ox Case u JlyHaBa (IpeTeXHO PUTPOHCKE, Op3e M XJaJHe OpJIICKO-
MJIaHUHCKE Tekyhure).

Ha ocHOBY KBaJIMTAaTUBHOT CacTaBa aKBaTMYHUX MAaKpPOOSCKHUMEHaKa MU3padyHaT je
Koe(UIMjeHT cTuuHOCTH 3Mel)y peunux cnuBoBa CpOuje. Bennku koeuiujeHT CInIHOCTH
je 3abenexen uismely JlynaBa u Bemuke Mopase (62.60%), mTo je ¥ OYEKHBAHO jep
npumnaznajy ekoperuony 11 mo llies-y (llies, 1978). Exopernon 11 ma mompydjy CpOwuje
OTpaHHUYEH je Ha CEeBEpHE, HU3HjCKEe 00JIAaCTH 3eMJbe M 00yXBaTa HemocpeaHu ciuB JlyHasa,
ciuB Tuce, 3arum ciuB Case, neo cnuBa Komybape, Benmuke Mopase u [pune. IIpema
HcTpakuBambuMa o1 crpane ayropa (Paunovi¢, 2007; Paunovi¢ et al., 2012a) obmact kojy
oOyxBaTa ekoperroH 11 je xomoreHuja y morjeay OMIITUX MPUPOIHUX YCIoBa 01 OpicKo-
IUTAHUHCKOT TOApYYja, Ma CaMUM THM C€ M KBAIUTAaTHBHU cacTaB (hayHe HU3UJCKOT Jaera
OuTHO pasnukyje o1 payHe Koja ce 0esnexu y OpACKO-TUIAHUHCKOM MOJAPYY]y.

Benuka cnumanoct je 3abenexxena u usMmehy cnmmBoBa Jyxxne u 3amagHe Mopase
(55.80%), xoju mpunanajy exoperuony 5. OBa obiact Ha moapydjy Cpbuje obyxBaTta 1e0
ciuBa Benuke MopaBe (ropmu TOK), ciuBoBe 3amanHe u JyxHe Mopase, neo ciuBa
Konybape u [pune. C o063upoMm Aa je moapydje BeoMa XETEPOTCHO Y MOTJIEAY OIIITHX
MIPUPOJIHUX YCIIOBA M Y PAaHUJUM HCTPaKMBamHMa O] CTpaHe OpOJHUX ayTopa 3a0eyieKeHa je
BeoMa pa3HoBpcHa (hayHa makpobecknumemaka (Filipovi¢, 1979; Marinkovi¢-Gospodnetic,
1980; Radovi¢ et al., 1995; Simié¢, 1993, 1995; Paunovi¢, 2007).

Ananusupajyhu mogatke o Opojy BpCTa, HHXOBOj JAUCTPUOYIHJH U CTEHECHY
JIPOKEHOCTH, a W3 pas3jora TperieJHdje CIUKe O JIUBEP3UTETY aKBATUYHHUX
MakpoOecknuMemaka y Bogama CpOuje majba TUCKYyCHja OJHOCH CE€ 3a CBaKy MCTpPaXKHBaHY

IpyIy aKBaTUYHUX MaKpOoOeCKHIMEemaKka IoCeOHO.
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5.2. Kapakrepucruke AUBEP3UTETA rpyna AKBATUYHMX
MakpoOecknuMemaKka Ha noapy4jy Cpouje y oqHOCY HA HbUXOB IJI00AJTHH

JAUBEP3UTET

5.2.1. Porifera

I'moGanuu nuBepsuter rpyme Porifera (cynhepu) je mnpencraBsen ca 219
CIATKOBOJIHHMX BPCTa, KOje cranajy y 45 pogosa u 6 ¢pamunuja (Manconi & Pronzato, 2008).
Ha moapydjy Cpbuje u3 oBe rpyme 3abenexene cy camo 2 Bpete u To: Ephydatia fluviatilis
(Linnaeus, 1758) u Spongilla lacustris (Linnaeus, 1758). CucteMaTcKu /10 cajia HUKaIa HUCY
npoy4yaBaHe, Na JIMTEpPATypHH Nojand U He mocroje. Y 3emibama AQEM-a ykymHo je
3abenexeno 9 Bpcra. Hajsehu 6poj Bpcra (8 ox ykymHo 9) 3abenexen je y Bomama Hemauxe.

ITpema momarmma u3 6aze Www.freshwaterecology.info mo ase Bpcte (Ephydatia fluviatilis u

Spongilla lacustris) 3abenexene cy y Bogama ['puke u Aycrpuje, 10K y JpkaBama Kao IITO
cy: Wrammja, benruja, Xonanmuja, byrapcka, Pymynwmja, IlIBeacka m VYkpajuHa HuUCy
3abenexenu npeacrasuauiy Porifera. Ha ocHoBy uctpakuBama (Droscher & Waringer, 2004)
y Bojmama Ayctpuje je 3abenexeno 6 Bpcra cynhepa, a Takohe npema moganuma Gaino et al.
(2003) Bpcra Ephydatia fluviatilis 3abenexena je m y WUrammju (jesepo Piediluco). Osa
YHILCHHIIA TOBOPH O TMPONYCTHMa HaBeldeHe Oase, IITO je M pa3syMJbUBO, C O0O3UpOM Ha
XETEPOreHOCT M0/IaTaKa U pa3inunuTa HHTEPECOBamha UCTPAKMBAYA.

CrnatkoBosiHe cyHhepe cy JbyiM KOPUCTUIIM O] AaBHUHA, joml y 19. Beky y Pycuju cy
ce KOPHCTHIIH 32 MPaBJhEHE KOM3METHYKUX MPOU3BO/a. TPEHYTHO OMOAKTHBHH MPOU3BOIN
nobujeHn u3 cyHhepa cmarpajy ce€ jeIHHM O]l HAjIEPCHEKTHBHMjUX H3BOpa MPUPOIHUX
jenumema 3a (hapmakosolke U OnomeauIMHCKe npousBoje. [To3Haro je ma cy Ephydatia
fluviatilis m Spongilla lacustris xomeonaTcku JIEKOBH KOju Cy €€ OJ JaBHHHA KOPUCTHIIH y
neuery MHOTHX Oosrect (Manconi & Pronzato, 2002).

TpenyTHO ce He Hana3e Ha 3BaHWYHUM LIpBeHMM JHcTama yrpokeHHX TakKCOHa, a U
300r HemocTaTKa JETaJbHMJUX CTyAWja OBE TpyIlle HE MOXKE Ce 3a caja TOBOPUTH HHU O

BUXO0BOj YIPOKEHOCTH y Bojama Cpouje.
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5.2.2. Turbellaria

IIpema Oa3u momataka 3a TtypOenmapuje (http://turbellaria.umaine.edu/), rmoGamuu

IMBEP3UTET je TpeAcTaBbeH ca oko 6.500 ommcanumx Bpera, o Kojux 1/5 cmama y
cnatkoBojHe opranusme (Schockaert et al., 2008). Ha noapy4jy EBporie 3a6enexeno je 60
BpcTa, Koje cy cBpcrane y 13 ¢amunmja. Hajpehu O6poj BpcTa 3abenexeH je y BOACHUM
exocructemuMa Yemke Penyonuke, ®panmycke u ['puke (Www.freshwaterecology.info).

Ha ocnoBy nonaraka u3 BAES 0aze, y Bogama Cpb6uje uaentudukoBaHo je 9 Bpcra y
okBupy Tpu ¢ammiuje (Simi¢ et al., 2006) (tabena 9). [IpBy ommmpHy CTyaujy OoBe rpyme
kon Hac pnaje CrankoBuh (Stankovié, 1924). IlocebGan 3Hauaj paga oBOr aytopa je
UACHTUUKAIM]a, OIMUC W PACIpOCTPAmBECHE EHAEeMa balKaHCKOT TMOJyOCTpBa, BPCTE
Crenobia alpina montenegrina (Mrazek, 1904), ka0 u pacmpoCTpameHE M EKOJIOIIKE
kapaktepuctuke Bpcre Polycelis felina (=cornuta) (Johnston, 1822). Ocrane Bpcte u3 rpyme
Turbellaria 3ebenexene cy MHOTO KacHH]€, ¥ TO, YTIIaBHOM y Tocienmpux 10 roguHa 1 TOKOM
OBHX HCTpaXHBama (y MPOTEKIIC TPU TOJIUHE) U IO Ca/ia TH MOIAIM HUCY TyOJIMKOBAHH.

Ca acrmekTa 3allTUTE U YIPOKEHOCTH MaXby 3acIyXKyjy ToToBo cBe Bpcte Turbellaria
Koje Cy 10 cana 3abelexeHe y HalluM BojaMa, ¢ 003MpOM Ja ce YIJIaBHOM paau o
CTCHOBAJICHTHUM BpCTaMa M CTAaHWIITHMAa KOja Cy Ha yAapy pPa3IMYUTHX aHTPOIOTEHUX
¢dakTopa. 3a BehmHy BpcTa HE TOCTOJU JOBOJHHO TOJlaTaka Ja OW CE€ OAPEaUO CTaTyC
YIPOKEHOCTH, & HEKEe Cy KOHCTATOBAHE IO MPBU YT TOKOM OBUX HCTPaKUBama (Ha MpUMEp
Polycelis nigra Miiller, 1774 wu Polycelis tenuis ljima, 1884). Bpcra Polycelus felina

(=cornuta) ma ocHoBy momaraka u3 0Oasze (www.freshwaterecology.info) mmpoko je

pacmpoctpamena y EBponn, mehytum y Bomama CpOuje je mpyraudmja curyarja. Bpcra je
KOJ Hac MpBU IyT 3a0enexena ox crpane CrankoBuha (Stankovié, 1924) y uzBopuma Crape
wianuHe (octymka pexka u I'panymmna), a xacuuje y ['onemoj penm (Crapa rmiaHuHa)
(Simi¢, 1993). Ilocmenwu Hama3u OBE BPCTE KOHCTAaTOBaHW Cy on cTpaHe ayropa 2001.
romuue (Zivi¢ et al., 2001b) na cranumry Kynomkor notoka (eBa nputoka Cage), Kao U Of
crpane Cumwuha (Simi¢ et al., 2006) y Jenamnuukoj peru, ropwu TokK (npuroka Humase).
TokoMm OBuX HCTpaxuBama AETAaJbHO Cy MpOBepeHa cBa craHuiuta Ha CTapoj IUIAaHUHH U
BpcTa HHje npoHahena. Kao rimaBHu mMoryhu y3pok yrpokaBama OBE BPCTE MOXKE CE€ HABECTH
KanTUupame W3Bopa Ha moapydjy Crape MIaHWHE W 3HATHO CMambeHE BOIHOT MOTEHIIMjaja
MOTOKAa M peKa, MITO JOBOAM JI0 IMPOMEHE TeMIieparype U nosehaBa BUXOBY TPOGUUHOCT, a

YHMe Ce PEMETH CTPYKTypa YNTaBE 3ajCTHHIIC.
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Bpcre u3 poma Polycelis, nako cy koHcraroBane Ha MajioM Opojy JIOKajaWTeTa, ca
Maj00pojHUM TOIyamyjama, 300T HeIoCTaTKa MPEIU3HUX MMoJaTaKka HUCY 3a cajJa CBPCTaHE
y HeKy of kareropuja yrpoxkenoctu o l[UCN-y.

VY Cp6uju HajBehu Opoj momartaka u3 rpyne Turbellaria mocroju 3a Bpcty Crenobia
alpina montenegrina (Mrazek, 1904). Bpcra Crenobia alpina montenegrina mpsu myt y
Cpbuju onmcana je y pagosuma Crankouha (Stankovi¢, 1924), u To y u3zBopuma Ha Ctapoj
wianuHu. OtkpuBeHa je 1903. roguHe W orpaHuuYeHa je HUCKJbYYMBO Ha bamkaHcko
MOJIyOCTPBO, Ha KoMe je 3abenexkeHa Ha cieaehum nokamureruma: cesepHa Llpua T'opa
(Mrazek, 1904), Bbyrapcka (Siskov, 1905), ceBepna AnGanuja, Janmamuja, MakenoHuja
(Komarek, 1919), Pymynuja (Arndt, 1920). Bpcra je Ha OCHOBY HCTpakHMBama, a 0e3
YKJby4YMBamkha y MPHUHIMII CTpaTerdje KOjU je TPUMEHEH y OBOM paay, y BOJECHUM
exocuctemuma CpOuje cBpcTana y pamuse Takcone (VU), mpe cBera 300T cMambemba HEHOT
apeasia, a KOJU C€ jaBJba yCIJIeJl YHUIIITaBamka CTaHMINTA OBE BpcTe (Tpmiior 2, u3BemTaj 21,
BAES, Simi¢ et al., 2006). Hajsehu mpobiem je KanTupame U3BOPHINTA M y3UMab€ BOJIE U3
TOPHUX JEJI0BA PUTPOHA TIOTOKA W peKa, MpH 4Yemy Aoja3d A0 (U3MYKOT YHHINTaBamba
cranumra. Ha oBaj HauumH A0sa3d W J0 CMamema KOJIMYMHE BOJIE YMME Ce pEeMETH U
TEMIIEpaTypHU M CBETJIOCHH PeXUM craHumTa. OBe MpoMeHe Cy 3Ha4ajHe, jep ce pagd o
BpPCTH KOja je XJaaHocTeHoTepMHa. OCHM OBOra, Kao MoceOHO Ba)KHA YMHH-CHHUIIA 3a BPCTY
Crenobia alpina montenegrina je meHa enmemMuyHOCT 3a mojapydje bamkana (Stankovié,
1924).

5.2.3. Nematomorpha

['mobanam nuBEp3UTET MpeACcTaB/beH je ca mpuobamxHo 326 Bpcta (Poinar, 2008),

1ok ce y EBponu Ha ocHOBY mojataka u3 6ase (Www.freshwaterecology.info) 6enexu camo

jenna Bpcra Gordius aquaticus (Linnaeus, 1758) u To y Bonama Aycrpuje, Yemke, Hemauke,
Opannycke, Utanuje u [losscke. HMcta je cutyanuja u 3a BogeHe ekocucreme CpoOuje, rae je
KOHCTaToBaHa camMoO HaBeaeHa Bpcra (Simi¢ et al, 2006). Ilpema HajHOBHjUM
UCTpaXuBamuMa o] crpane ayropa (Schmidt-Rhaesa, 2010) HenaBHO je onmucaHa HOBa BpCTa
u3 poxaa Gordius, Gordius balcanicus Schmidt-Rhaesa, 2010.

KonzepBamja u Ouimo koja 3amrTuta 3a BpcTe u3 rpyme Nematomorpha HHM Ha
JIO0ATHOM HHBOY HHJE€ JOII YBEK TOKPEHYTa, TaKo Ja TeK TMPEJACTOjU JAcTajbHU]e

ucTpaxupame oBe rpyne (Poinar, 2008).
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5.2.4. Mollusca

Mekymimnu cy 3HadajHa rpymna claTKOBOAHHX ekocuctema. Mollusca oOyxBarajy aBse

kiace: Gastropoda (myxesu) u Bivalvia (mkosbke).

5.2.5. Gastropoda

CBeTCKH OUBEP3UTET CIATKOBOJHHUX ITy)KEBa MPEJCTaBIbeH je ca mpubmamxkHo 4.000
omucanux  Bpcra  (Strong et al, 2008). Ilpema momammuma w3  0aze

(www.freshwaterecology.info) 3a6enexxeno je wak 230 Bpcra u3 20 ¢amwmiuja. Y Bomama

Cpbuje no cama je 3abenexeH 51 TakCOH CIIATKOBOJHHMX IY)XKEBa, OJf Tora je 8 TakcoHa
uaeHTuduKoBaHo 10 HUBoa poda (Simié et al., 2006) (tabena 9, mpuior 1). ¥V mopehemy ca
3emsbama AQEM-a, oBa 6pojHOCT mpencTtaBiba 1/3 y omHOCy Ha octanu aeo EBpore.

3HayajHUje CTYAMj€ CIaTKOBOJHHUX IykeBa Kox Hac naje Hesse (1929), a kachuje
Frank (1990), Arambasi¢ (1994), Karaman B. (2001a,b, 2012), Karaman B & Zivi¢ (2001), n
Karaman & Karaman (2007) mok ocragu ayTopd OBy TIpyly IpOy4aBajy y OKBHPY
CKOJIOMIKUX CTyadja BojaeHuX ekocucrema Cpouje (Simi¢, 1993, 1995, 2003; Paunovic et al.,
2005c, 2007, 2010; Zivi¢ et al., 2002e)

Jlocanamima HCTpaKUBamba HE Jajy JOBOJBHO TOfaTaka jJa OW ce Heka of
KOHCTAaTOBaHUX BPCTa CIATKOBOJIHUX ITY)KE€Ba ca CHTYpHOIIhY MOTJIa CBPCTAaTH Yy KaTeropujy
Kpajibe yrpokenux takcona (CR). ITocroju BepoBaTHOha ma ce Bpcte Valvata pulchela
Studer, 1820, Planorbis carinatus O.F. Miller, 1774 u Gyraulus levis (Alder, 1836) mory, y3
J0ZlaTHE TIPOBEpe CTama MoIyallfja U CTAaHUIITA, YBPCTUTH Yy OBY KaTeropHjy. 3a cana, 300or
HEIOBOJHHO I0JIaTaKa, HUCY CBPCTaHE y HEKY OJf Kareropwja yrposkeHoctu. Y LlpBeHoj
ku3u [losscke HaBoau ce Borysthenia naticina (Manke, 1845) kao kpajie yrpoxeHna BpcTa
(Glowacinski et al., 2002), nox y LlpBenoj kwu3u Yemike Bpcra Theodoxus danubialis (C.
Pfeiffer, 1828) je o3naueHa kao kpajme yrpoxeHna, a Bpcra Theodoxus fluviatilis (Linnaeus,
1758) ce Boau Kao pernoHanHo uirdesna. Ha rmobamnom Husoy Bpcra T. fluviatilis cBpcrana
je y kareropujy LC (IUCN, 2013).

I'maBHe mpeTme 3a OBY BpCTy cy 3arahleme HEHMX CTaHUWINTa, eyTrpodmusanyja,
MpoMEHa BOJOTOKOBA, INTO JOBOAM [0 Taaa OpojHocTH momynanudja. Ha ocHOBY
ucTpakuBama o crpane Mouthon (1996) mokasano je ma Bpcra T. fluviatilis perarusho

HEOCeT/bMBa Ha OWopasrpamuBa 3arahema. Y BojeHMM ekocuctemuma CpoOuje Bpere T.
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danubialis u T. fluviatilis cy Beoma pacmpocrpamene, 3abenekeHe cy Ha Behem Opojy
JIOKaJTUTETA.

IMpema momanuma u3 6aze IUCN, mame ox 20% cybOmnonynanuja Bpcte Theodoxus
transversalis (C. Pfeiffer, 1828) cy y mob6pom cramy. Ha ocHOBy nuctpuOyuuje u
3ooreorpadcke kimacubukamuje Bpcra Theodoxus transversalis je 1eHTpaHO-jyKHO
eporicka Bpcta (Angelov, 2000) u mena pacmpoctpamenoct y EBpornu obyxBata JlyHaB u
IEroBe NMpHUTOKEe Ha Teputopuju Hemauke, Ayctpuje, XpBarcke, Pymynuje, Monnasuje,
VYxpajune, byrapcke, a Takohe u Ha Teputopuju Mahapcke u Cnopauke (Te ce cmarpa aa cy
nomynaiuje 0au3y mcrpebsbemsa) (Zhadin, 1952; Lisicky, 1991; Gloéer 2002, Solymos &
Feher, 2011).

VY Boxenum exocuctemuma Cpouje Bpcta Theodoxus transversalis je koncraroBana y
Jyxnoj nu Benukoj Mopasu n Humasm, a npema kputepujymuma no lUCN-y cBpcrana je y
kareropujy yrpokenux takcona (EN). McToj kareropuju mpumaga U Ha rj100alHOM HHBOY
(TUCN, 2013) (mpmutor 2, usBerniraj 16). ['TaBHU y3pOK YIPOKEHOCTH OBE BPCTE HABOAM CE
NPUPOIHO M MHAYCTPUjCKO 3arah)eme, MPOMEHE Y PEeYHOM XHUAPOJIOIIKOM CHCTEMY, Kao U
KOHKypeHIuja u mupeme Bpcte Theodoxus fluviatilis (Solymos & Feher, 2011).

Pesynratu crymuje Pavlova et al. (2013), TokoMm uctpakuBama JlyHaBa y OKBUpY
npojekta NATURA 2000, najy paszsor ga ce oueKyje mpoHaTaKemhe BUIIIE HOBUX JIOKAJIUTETa
OBe BpcTe, ¢ 003MpoM jaa je 3aberekeHa TOKOM OBOTI' IPOjeKTa Ha JIOKAIUTETHMA y peuu
Hynas y Mahapckoj, Pymynuju u byrapackoj.

Bpcra ce manasu Ha crucky EBponcke aupektuBe o cranumTuMa (European Union
Habitat and Species Directive EUHSD) (Anex IT u IV).

VY namum Bonama ce Bpere Valvata cristata O.F. Mdller, 1774 u Viviparus acerosus
(Bourguignat, 1862) mory yBpCTHTH y KaTeropujy ckKopo yrpokeHux TakcoHa (NT) Ha
OCHOBY JI0 cajla NMPHKYIUbEHHX Tozaraka. Bpcry Valvata cristata je mpeu y Hamrem gey
JlynaBa xorcratoBao Hesse (1923), 3atum Paunovi¢ (2004) y Casu u y JlyHaBy ox 1077 no
1044 km monoBo HaBOAM Hasia3 oBe BpcTe. Bpcra Viviparus acerosus je 3abenexeHa y penu
JlyHaB oj ctpaHe ayropa (Arambasic¢, 1986; Karaman B, 2001a,b; Paunovic et al., 2010) u y
Casu (Paunovic et al., 2007). IIpoBepe THX CTaHUINTA Y CaJallllbUM UCTPAKUBABUMa YKa3y]jy
Ja cy momyJsaije Bpcre V. acerosus ca peslaTUBHO MalluM OpojeM JeTMHKH, alld ¢ 003UpOM
Jla cy IIPBU HaJla3u BEOMa CTapy M Jia He TIOCTOje MPELUU3HU ToJanu o OpOjHOCTH, KaTeropHja
NT je ysera kao oxromapajyha. IlorpeOHO je mpemy3eTm Mepe y BHIY MOHHTOpPHHIA

romnyJaija, ¢ 003upoM Ha CTaJIHy NMPETHY O jader 3aralema kako /[yHasa, tako u Case.
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Kao "hotspot”, ogocHo Bpyhe Tauke AMBEpP3UTETa Kaja Cy racTpPOIOJC y IMUTambY,
HaBoJie ce jezepa bajkan, Oxpua u TaHramuka, npu 4emy je Hajpehu Opoj €HJIEeMHHX BpCTa

3abenexkeH y jesepy bajkan, wak 114 on ykymuo 147 3abenexxenux Bpcra (Strong et al.,
2008).

5.2.6. Bivalvia

['moGanam AUBEp3UTET CIATKOBOJIHUX IMKOJHKHU TMpejcTaBibeH je ca 1.026 Bpcra (19
¢amunuja u 206 pomosa). HajOopojumja je c¢dammnumja Unionidae, rme je 3abenesxeHO
npubmxao 800 Bpera (Bogan, 2008; Graf, 2013).

ITpema momanuma u3 6aze (www.freshwaterecology.info) 3abenexeno je 66 Bpcra.

Hajsehu Opoj Bpcra Genexxm ce y Bomama AycTtpuje u Hemauke, IOK je HEIITO MamH
IUBEp3UTET 3a0enexeH y Bogama Xpsatcke (19 Bpera) u Uranuje (18 Bpcra).

Ha ocHoBy nojaraka u3 cryauje o 6uoausep3utery Penybnuke Makenonuje, 6enexu
ce 15 Bpcra caTKOBOAHUX IIKOJHKH, T/I€ CE€ Kao IEHTap IuBep3uTeTa untase rpyne Mollusca
HaBou Oxpuacko jesepo (Smith & Smith, 2003).

VY BonenuMm exocuctemuma CpOwuje je no cana uaeHTuguroBaHo 44 TakCoHa, 0/ KOJUX
cy camo 18 ca moTBpl)eHMM TaKCOHOMCKHM CTaTyCOM, JOK je 21 TakCOH ca HECUT'YpHUM
TaKCOHOMCKHM CTaTyCOM, a 5 TaKOCHa je WAeHTU(UKOBAHO 10 HUBOA poja (Tabena 9, mpuior
1).

Manu Opoj ayropa je mpoydaBao Mekymie, HapouuTo Bivalvia kao moceOne
KOMIIOHEHTE BOJICHUX EKOCHCTeMa, Kao mTo ¢y Ha npumep: Tadi¢ (1976), Radoman (1976,
1983), Arambasi¢ (1994), Jovanovié¢ (1995), Karaman B. (2001a,6), Karaman B. & Zivi¢
(2001); Tomovic¢ et al., (2012, 2013)..

Jlpyru ayTopH Jajy moJaTke o CIaTKOBOAHUM IIKoJbkaMa y CpOuju y OKBUpY CcTyuja
0 IEIOKYITHO] 3ajeqHuId MakpoOecknumermaka (Jovi¢ et al., 2006; Csanyiet al., 2005;
Paunovi¢ et al., 2005, 2007, 2008, 2010, 2012) wiu y OKBHPY paaoBa KOjU C€ OJHOCE Ha
KBaJIUTET ;KkUBOTHE cpenune (Markovié & Miljanovi¢, 1995; Paunovi¢ et al., 1999; Simi¢ &
Simi¢, 1999). [IpoyuaBama BojgeHUX exocucrema y CpOuju, HAPOUUTO peKa MOTAMOHCKOT
TUNA, Cy ToOKas3ajna ce jAa je uyutaBa rpynma Mollusca, mopex Diptera u Oligochaeta,
Hajpa3HOBpcHHUja U Hajopojamja rpyma (Csanyi et al., 2005; Paunovi¢, 2007; Paunovi¢ et al.,
2006, 2007, 2008; Sommerwerk et al., 2009) y yKkymHOj 3ajeHUIM BOJECHHUX

MaKpOoOECKMUMEHAKA.
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36upka [Ipupoamaukor myseja y beorpaay mocemnyje oko 700 mpumepaka MIKOJHKH,
yriaaBaoM u3 damuauje Unionidae. Marepujain je npuKybeH TOKOM 50-uX rouHa MpoIIor
BEKa MPETeXHO Ha JokanmuTeruma peka Case u [lynaBa. Pesynratu ayropa (Tadi¢, 1977)
yKa3yjy Ha TOCTojamke 3HaTHO Beher Opoja BpCTa IIKOJBKM, HApPOYUTO U3 (amuiuje
Unionidae, y oxHocy Ha JaHallliba Ca3Hama, 3a IITa MPETIIOCTaBIhaMO Ja Cy 300r BETHKE
MOPQOJIOIIKE BapHujaOMIIHOCTH MHOTE JeMHKE OMKMCAaHEe Kao HOBE BPCTE. YIPaBO KO poja
Unio, je 3abenexeH Hajehn Opoj TakcoHa 3a Koje HHje TOTBPl)eH TAKCOHOMCKH CTaTyc.

Ca acmekra KoH3epBamuje ce m3aBaja Bpcra Unio crassus Pfeiffer, 1821 koja je
3amTuheHa Ha TJIOOAJHOM HHMBOY M CBpPCTaHa Yy KaTeropujy yrpoxkeHux TakcoHa (EN).
Hanmasu ce na Harnumonamnoj mpseHoj muctu kao kputuuHo yrpoxkena (CR) y Hemaukoj,
[IBajiapckoj u Ayctpuju, pawuBa (VU) y Anbanuju, 10K ce y XOJaHIUJU BOIU Kao
u3ympiu takcoH (EX) (Schultes, 2010).

[IpBu myT je oBa Bpcra y CpOuju 3abenexena y pekama Jlynas, CaBa u Komybapa
(Tadi¢, 1977), 3atum je moTBpheHo weno npucyctBo y Komybapu (Markovic, 1994). Takobe,
je xoncrarosana y ITycroj pern (Jyxua Mopasa) (Zivié et al., 2001a), n y Tucu (Paunovié,
2004). Ilpema pesyararuma ITR mehynaponne excnemunuje (JDS-ITR wusBemraj, 2002),
3a0ereKeH je 3HavajaH maJj I'yCTHHE HacesbeHocTH Bpete UNio crassus y nomem Toky Tuce y
CpOuju. IlpernocraBiba ce 1a je MPUIMB WHBA3WBHHUX BPCTa, MOPEI XUAPOMOPQOIOMIKUX
poMeHa U 3araljema, yTHIlao Ha CMambemhe OPOjHOCTH MOIYIallije OBE BPCTE.

[Ipema pe3ynaTatumMa HAjHOBHUJUX HCTpPaKMBama, youeHO je moBehame OpojHOCTH
nonynanuje U. crassus. [Tocnenmwa nerpaxkuBama Ha pera Casu Tokom 2011, u 2012, rogune
Cy TOKa3aja JOMHHAHTHOCT OBE BPCTE Y 3ajeTHHIIN Ha M0jSHHUM JIOKaauTeTUMa (Cpeamu U
JIOBH JICO TOKA), a NPUIMKOM HCTPAKHBakba MambHX pPaBHHYAPCKHX 3a0elexeHa je Kao
penatuBHO Opojana u y peru [lermran (centem6ap 2012) (Tomovié et al., 2012). O63upom Ha
MOJaTKe HAJHOBUJUX HCTpPaXHMBamka, OYEKYje c€ Ja MOomyJallhija OBE BPCTE y HapEIHOM
MepUOIy TIOCTaHE CTaOWITHA.

TpenyTHO ce BpcTa Hama3W Ha JIMCTH cTporo 3amTuhenux Bpcra y CpOuju mpema
Baxkehem npaBwinuky (Ciy:x6enu rinacHuk PC 05/2010) u 3a cana je cBpcTaHa y KaTreropujy
CKOpO yrpoxkeHHx TakcoHa 3a moapydje Cpouje (NT) (tabena 15). Takohe ce Hamasu u Ha
muctu EBporicke aupektuse o cranumtuma (92/43/ECC) (Anex 1T u 1IV).

3a OBy BpCTY 1OCTOjH BeMKU Opoj cuHoHmMa U nozaspera (Graf & Cummings, 2010),
HEOIXO/HA je TeHeTHYKa aHaIn3a U Je(UHHCAkE KOH3EPBAIMOHE JeMHUILIE, A je U3 TOT

pasyiora TPEHYTHO BEOMa TEITKO TOBOPUTH O HEHO] J1ajh0j KOH3EPBAIIH]jH.
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5.2.7. Oligochaeta

CBeTcku TMBEpP3UET je mMpeacTaBibeH ca oko 1.100 BpcTa cIaTKOBOAHUX OJIMTOXETA.
Hajopojuuja je pamunmja Tubificidae ca 582 onucane Bpcte (Martin et al., 2008). Ha ocHoBy

0aze (www.freshwaterecology.info) y Bogama EBpone koncratoBane cy 234 Bpcte u3 78

penoBa u 12 dbammmja. Hajopojuuje pamunmje cy Tubificidae u Naididae. ¥ CpOuju je na
OCHOBY JIOCAJallllbX HCTpaKWBama 3abenexeHo ykynHo 116 Takcona, kojux je 90
UACHTU(UKOBAHO JI0 HUBOA Bpcre, a 26 no HuMBoa poma. Ox ykymHo 8§ damuinja
3a0enexeHux y BoaeHuUM ekocucremuma CpOuje, Hajopojuuje cy Tubificidae u Naididae
(tabena 9, mpuyor 1). UctpaxuBamwem Oligochaeta y rimaBuuM pexkama y CpOuju: [lyHas,
Caga u Tuca, ¢hopmupana je mpBa 4eKJIUCTa HA KOjOj je ce Haya3u 52 TakcoHa u3 32 pojga u 9
damunmja (Atanackovi¢ at al., 2011). ¥ oBO uCTpaxxuBame HHCY YIUIM OCTAald BOJCHU
exocuctemu y Cpouju.

VY omuroxetnoj gaynu Llpue I'ope koHcTaToBane cy 82 Bpcre u3 § dhamuinja, o Tora
je 36 Bpcra mo npBu myT Haljleno y Bogama Ilpre Tope (Sundi¢ et al., 2011). Y cycenHoj
XpBarckoj Oenexu ce Opoj ox 68 Bpcra u3 7 pamunmja (Kutuzovi¢c & Kutuzovié, 2013).
IlpBe mojaTke O HajasMMa OJMIoXxera y Bogama PemyGmuke Makenonuje naje Sapkarev
(1956, 1959, 1962, 1965), kacHHje ce y OKBHPY CTyAHMje O OHOIUBEP3UTETY OEICIKU
npucyctBo 123 Bpcte onuroxera (Smith & Smitt, 2003)

Csa mopyuaBama y CpOuju Be3aHa 3a OJHMIOXETE OJHOCE CE YIJIABHOM Ha HUXOB
IUBEP3UTET U JUCTPUOYLIM]y, TAKO Ja jOII YBEK HE IOCTOj€ MOJAIM O €BEHTYAJIHO] 3aIUTUTH
HeKuX Bpcra. Ha oCHOBY Hammx HCTpakuBama u3aBaja ce Bpcra Haplotaxis gordioides
(Hartmann, 1821), koja je cBpcrana y kareropujy ckopo yrpokenux (NT). Bpcra je
3abenexxena y cinuBy Tumoka (Simié¢, 1993), 3atum Ha [lap mianuau (Simic, 1996), y penu
Jaomanumm (Kalafati¢ et al., 1999), xacHuje ce OeJeKU HEHO MPUCYTBO Yy CIHMBY JyxkKHE
Mopage (Zivié et al., 2001a; Paunovi¢ et al., 2003). YV perm Konybapu je moTBpheHo
npucyrBo H. gordioides ox crpane Mapkosuha (Markovi¢ et al., 1999) u Credanosuha
(Stefanovi¢ et al., 2009). Bpcra H. gordioides 3abenexena je u y CaBu (Paunovi¢, 2004;
Jakov¢ev-Todorovi¢ et al.,, 2006), mTo HHMje TUNMMYHO 3a OBy BpCTYy Ja HaceshbaBa
paBHHYAPCKE PEKe, jep je 0 caga yrIIaBHOM Hajla)keHa y BHCOKOIUIAHMHCKHM peKamMa U
notonuma. Bpcra je creHoTepMHaA M MHIUKATOp je oiurocamnpoOHe kimace Bojae (Sladacek,
1976). [asbe pa3maTpame HEONXOAHOCTH KOH3EpBALlMje M CBEHTyalHa 3allTHTa TEK

MIPEJICTOjH.
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5.2.8. Polychaeta

Ha cBerckoM HHMBOY 3abenexeHo je 10 caaa 168 ciraTkoBogHMX BpcTa y okBUpY 70
ponosa u 24 pamunuje, mTo je oko 2% ox ykymHor 6poja Bpcra (Glasby & Timm, 2008). YV

0asu (www.freshwaterecology.info) wamasu ce camo 13 Bpcra. Y Bomama CpOuje

KOHCTaToBaHe cy aBe Bpcre. Hypania invalida u Manayunkia caspica (tabena 9, mpuor 1).
Bpcra Hypania invalida je jomr koncraroBana y Bogama Aycrpuje, Yemke u CiioBauke, a y
CpOuju je 3abenexena y cauBHUM nojapyujuma peka yHas, Caa u Tuca. Y neny Jlynasa
koju npotuye kpo3 Cpoujy ox crpane ayropa (Jakovéev-Todorovi¢ et al., 2006b) onmcana je
Bpcra Manayunkia caspica (Annenkova, 1929). Bpcra je 3abesekeHa Ha JIOKATUTETY KOJI
Tekuje u oBaj Haja3 je HajceBEepHUjU U HajHOBHjH 3ammc M. caspica y JynaBy. CiauB peke
JlyHaB y OBOM ciyd4ajy NpejacTaBba TJIABHU KOPHUIOp 3a AaJby €KCHaH3Ujy OBE BPCTE Y

nentpainnu neo Espone (Jakoveev-Todorovi¢ et al., 2006).

5.2.9 Hirudinea

[IujaBunie cy penaTMBHO Majia Tpyma OeCKHUMEHaka, JI0 caja je Yy CBETY OIHCAHO
npubmkHO 480 Bpera (Sket & Trontelj, 2008).

IMpema momarma u3 6aze (Www.freshwaterecology.info) 3a6nexeno je 66 Bpcra u3 24

pona u 8 damunmja. IlpBa momarke o AWBEP3UTETY NHjaBHIlA Ha TOAPY4Yjy OHBIIE
JyrocnaBuje nmaje Cker (Sket, 1968). MelhyTtum, KacHHje Cy TTOKpEHYTE MPBE MOJICKYyJapHE
CTyIMje KOje YKa3yjy Ha HEOUeKUBaHe rpelike canamnme Takconomuje Hirudinea (Trontelj et
al., 1996, 2005; Siddall & Burreson, 1998). Ha ocHOBy nocamamimux HCTpaKHBama Y
BoJieHUM ekocucteMuma CpOuje 3abenexeHo je 27 TakocHa u3 5 gamuiuja, o1 Kojux cy 22
ca BaJIMJIHUM TaKCOHOMCKHMM CTaTyCOM, a 5 je uaeHTU(HKOBAaHO 10 HEBOA poaa (Simié et al.,
2006) (tabema 9, mpunor 1). Hajopojuuje dhammiuje cy Glossiphoniidae u Erpobdellidae.
Canuan Opoj TakcoHa je 3abenexxeH W y Bojama Maxkenonuje (35, ox xojux 29 Bpcra u 6
moaspera) (Smith & Smith, 2003), y Cnosaukoj (22), a y Xpsarckoj (21 Bpcra)

(www.freshwaterecoloqy.info).

Ca acmiekta KoH3epBauuje Moxe ce m3nBojutd Bpcra Hirudo medicinalis Linnaeus,
1758, no3Hara kao MeIMIIMHCKA MHjaBUIA, KOja HaJa3u BEJIMKY NPUMEHY y JIeUewy, jep je
MO3HATO J1a Caap KU BEJIWKH Opoj OWOJOIIKKM aKTHBHUX Marepuja, Kao IITO CYy

an(axMMOTPOIICHH, XUPYIHH, CYNTHIN3MH, XUMa3HH Tako Ja XHpyHaoTepanuja (Tj. Tepanuja
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MyjaBMIlaMa) Jellyje Kao aHajJdreTHK, aHTHKoaryitanc u mMmyHocrumyinanc (Whitaker et al.,
2004).

[Ipema moganumMa u3 6a3e Mo MpBH YT je OBa BPCTa KOHCTaTroBaHa y BojBonnHu
(Mikuska & Gec, 1970). Kacuuje je 3abnexena y Ilycroj u Tononunukoj peuu (ciuB JyxHe
Mopase), y Jenenaukom notoky (cims peke Case) (Zivié et al., 2001b), kao u na Konaoxuxy
(Cemeremko jesepo) (Simi¢ et al., 2006). V cBum cranumTima Ha mtpoctopy Cpouje
NoTyJalyje OBe BPCTE Cy pelaTUBHO MaioOpojHe W MelycoOHO M30j0BaHe, anu ce Ha
OCHOBY JIOCQJIAIIIbMX UCTPAKHBAKA HE MOXKE MPELU3HU]E MPOILICHUTH BUXOB TPEH/. 3ay3era
MOBPIIIMHA TPOIICHEHA je Ha mpuOImxHO 40 km? C 003upOM, Ha OBAKBO CTame, MOIyJIaIlHja,
Bpcra Hirudo medicinalis y Cpbuju cBpctana je y kareropujy pamuBux TakcoHa (VU)
(mpwutor 2, u3Bemiraj 22).

VY mocnenme BpeMe THjaBHIIE C€ KOMEPIHMjalHO Traje Ha (apMaMa M KOPUCTE Y
dapmarnieyrcke u Tepaneyrcke cBpxe. [Ipeosnalyyje craB 1a BapujeTeT JEKOBUTUX IHjaBHUIA
y EBponu mpencrasibajy Bpery Hirudo medicinalis. MctpaxuBama koja ce 3aCHHMBajy Ha
MOJICKYJJapHUM MapKepuma J0Ka3zyjy Ja BpcTa Koja ce KOMEpPLHjaJIHO MpPOHM3BOIU HHjeE
MeIUIIMHCKA MHjaBuIla, Beh moceOHa eBporcka Bpcra Hirudo verbana (Trontelj et al., 2004).

[Ipukyrsbamkbe THjaBUIIAa Yy MEIUIMHCKE CBpXE YTHUIAJIO j€ Ha Max OpojHOCTH
nomynaiuje oBe Bpcre (Sawyer 1981; Elliott and Tullett, 1984; Elliott & Kutschera, 2011),
moceOHO Yy HEKUM 3eMJbaMa jyrouctoune Epore u y Typckoj (Wells & Coombes, 1987).

Mehynapoana Opura 3a HBEHO OYyBamke BUAM c€ y Mel)yHapoaHUM KOHBEHIMjaMa U
nponucuma. Hanmasu ce Ha muctu IUCN 1€ je cBpcTaHa y KaTEropujy CKOpO YTrPOKEHHUX
takcona (NT). Ha Hanmonamaum IlpBenum nucrama cratyc oBe Bpcre je cieachu: Yernka
Peny6nuka kpajiwe yrpoxena Bpcra (CR) (Farkac et al., 2005); ®uncka (EN) (Rassi et al.,
2001); mok je y ITosbckoj u Hopremikoj o3nauena kao pamuba Bpcra (VU) (Glowacinski et
al., 2002, Kalas et al., 2006). 3amtuhena je, Takohe, bepuckom konsenuujom (Council of
Europe 1979 Bern Convention (Appendix I11), Kousenmujom o mehyHapomaHoj TproBUHH
yrpoxkeHux Bpcra auBibe (ayne u ¢uope (CITES) (Appendix Il), u Hana3u se Ha JaHCTH

EBporncke mupektuse o cranumtuma (92/43/ECC) (Anex V).
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5.2.10. Crustacea

Pakoru, Crustacea, mpencraBibajy 3Ha4ajHy TPyMy aKBaTMYHUX 3riaBkapa. OBUM
pagoMm cy o0yxBaheHH IpeJCTaBHULIM Y OKBHPY ueTupu pena: Isopoda, Mysida, Amphipoda
u Decapoda.

5.2.11. Isopoda

N3omogun pakoBu cy Beoma OpojHa Tpyma M 10 caja je omucaHo npubiamxHo 950
CIIAaTKOBOJHHMX BpPCTa HAa CBETCKOM HHBOY, INTO je cBera 9% ox ykymHOr Opoja M30moja.
OdexknBaHU TUBEP3UTET ce Mpolewyje Ha 2.625 Bpcra (Wilson, 2008). Ha ocHoBY mojaraka

u3 6aze y EBpornu y okBHpy oBOT pena omucano je 1.459 Bpcera (Www.faunaeuropea.orq).

VY Bomama CpOwuje 3abenexene cy tpu Bpcre: Asellus aquaticus (Linnaeus, 1758),
Jaera istri (Vieuille, 1979) u Jaera sarsi Valkanov, 1936, y oksupy nBe pamunuje Asellidae
u Janiridae (BAES, Simi¢ et al., 2006) (tabemna 9, nmpumor 1). Bpcra Asellus aquaticus je
IIMPOKO pacipocTpamena, Kako y Bogama EBporre, Tako u y BogeHuM ekocuctemuma Cpowuje.
Anoxtona Bpcrta Jaera istri je 3abenmekena TokoM ucTpakuBama JlyHasa (Joint Danube

Survey 2 - JDS 2) (Zori¢ et al., 2010).

5.2.12. Mysida

IMpema wuctpakuBamwuma (Porter et al., 2008), y okupy oBor pema ox 1.000
3a0eneeHuX BpPCTa, camMo 72 KMBE y KOMHEHUM Bojama. Y Bojgama CpOuje 3a0esexeHo je
NpUCYCTBO JBE BpcTe U3 pena Mysida. Ha ocHOBY paHMjux HMcTpaxuBama 3a0elexeHa je
Bpcra Paramysis lacustris (Simi¢ et al., 2006), a Tokom Jlpyror 3ajeTHHYKOT HCTPAXKHUBaAHA
Hynaea (Joint Danube Survey 2 — JDS 2) koncraroBaHa je jomr jeaHa Bpcta, Limnomysis
benedeni (Czerniavsky, 1882) (Zori¢ et al., 2010).

5.2.13. Amphipoda

I'moGanuu nuBep3uTeT aM(UIOTHMX pakoBa je mpencTaBibeH ca 1.870 Bpcra u
MOABPCTA y CIATKOBOJHUM €KOCHCTeMHMa y OKBUPY 53 dammmmja u 293 pogosa. Cmatpa ce
na je to cBera 20% oj ykymHor nuBep3uteTa ampunona (Vaindla et al., 2008). Ha ocHoBy
nojnataka u3 Oasze Fauna Europea y EBpomu je 3abenexena 471 Bpcta u3 12 damwmnmja

(www.faunaeuropea.orq)
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Y Cpbuju je mpema mnomanuma u3 0Oasze, AMBEP3UTET aMPUIIOAHHX PaAKOBa
npeacTaBbeH ca 17 Takcona u3 2 ¢amunuje (Gammaridae u Corophidae) on kojux je 15
UICHTH(PUKOBAHO 10 HUBOA BpCTe, a 2 10 HUBoa poaa (BAES, Simié et al., 2006). Hajsehu
Opoj BpcTa je 3abemnekeH y cmuBHOM nojpyyjy peke Jlynas (17 Bpcta) (Tabena 9, mpuior 1).
Toxom Jlpyror 3ajegnuukor uctpaxuBama JlynaBa (Joint Danube Survey 2 — JDS 2)
WCIIUTHUBAH je cpricku aeo JlyHaBa, kao u merose nputoke (Casa, Benuka Mopasa u Tuca)
PErucTpOBaHO je 5 anoxToHUX Bpcra u3 peaa Amphipoda koje npunanajy [ToHTo-Kacnujckom
daynuctinukom komruiekcy: Corophium curvispinum Sars, 1895, Dikerogammarus
haemobaphes (Eichwald, 1841), Dikerogammarus villosus (Sowinsky, 1894),
Echinogammarus ishnus (Martynov, 1919) u Obesogammarus obessus (Sars, 1894).

Bpcre Gammarus balcanicus Schaferna, 1922 u Gammarus fossarum Koch in Panzer,
1833 cy mmpoko pacmpocTpameHe y BOJACHUM eKOCUCTeMIMa mupoM EBpore.

Benuka OpojHoct Hapoumto Bpcre Gammarus balcanicus, 3abenexena je u Ha
noapy4jy CpOuje. bankaHCKO MOTyOCTpaBO jeé MHTEPECAHTHO Yy TOTJEAY AUCTpUOyIHje
ramapyca, jep je G. fossarum mumpoko pacmpocTpameHa BPCTa y HBEeTOBOM CEBEpPO3aIiaJHOM
neny, nok je G. balcanicus mmpoko pacmpocTpameH y IEHTPAIHOM U JYTOUCTOYHOM eIy
(Pljaki¢, 1952). Panuje ce BepoBasio J1a ce 30Ha KOHTakTa u3Mel)y oBe JBe BpcTe HaJIa3u y
3amaanoj Cpouju, usmehy Mopase u Jlpune (Karaman, 1935, Pljaki¢, 1952). Mehyrum, Ha
OCHOBY MCTpaXHBama oJ cTpane Zivié & Markovié (2007) nomuio ce 10 pesynarara jaa je
Bpcra G. fossarum, 3a kojy ce paHuje cmarpajio ja ce camo cropaauuHo cpehe y Cpouju
(mocebHO y jykHO] 1 jyrouctounoj CpOuju), cajga Haj3acTyIJbCHH]a U HajydecTalrja BpCTa y
cuBy Jyxne Mopase (jyrouctouna CpbOuja). MemoBuTe ToOITynandje OBE JBE BPCTE
amdumnona Hahene cy Ha Behunu nokanurera y Jy>)xnoj Mopasu, uume je yrBpheHo aa je 30Ha
KOHTAaKTa 3a OBE BPCTE NpOIIMPEHAa M Y jyXHO] u jyroucrouHoj Cpobuju. Ilomro je G.
fossarum momunantan y omHocy Ha G. balcanicus y Jy:xuoj MopaBu, MOXKe /1a ce O4YeKyje
Jajbe MUPEHE TPaHWIA MEMIOBHTHX IOIMyJaluja mpemMa Jyry W Jyrouctoky bamkaHckor

nonyoctpaa (Zivi¢ & Markovié, 2007).

5.2.14. Decapoda

Pen Decapoda npecraBipa HajOpOjHHU]U U HAjJpa3HOBPCHUJH pel pakoBa. [lo maHac je y
CBeTy omucaHo oko 640 BpcTa ClIaTKOBOAHUX JIEKAIOJHUX PaKOBa y OKBUPY Tpu (pamuimje
Astacidae, Cambaridae u Parastacidae (Crandall & Buhay, 2008). Ha nonpyuyjy EBpome

3a0ernexeHe cy derupu (amumnuje w3 pena aekarnonHux pakosa: Astacidae, Cambaridae,
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Potamidae u Grapsidae. 13 damunuje Astacidae y Bomama EBpore xuBHM meT BpcTa
ayTOXTOHHUX CIaTKOBOJHHUX pakoBa: Astacus astacus (Linnaeus, 1758), Astacus leptodactylus
(Eschscholz, 1823), Astacus pachypus (Rathke, 1837), Austropotamobius pallipes
Lereboullet, 1858 u Austropotamobius torrentium Schrank, 1803. 13 ¢pamunuje Cambaridae
oenexe ce 4 Bpcte, n3 pammnnje Potamidae 3 Bpcre, nok u3 dpamunuje Grapsidae camo jegHa
Bpcra. Y EBpomnu gaHac mopen ayTOXTOHMX, >KMBE M alloXxToHe Bpcre. Hajuemthe cy to
amepuuke Bpcre Pacifastacus leniusculus (Dana, 1852), takohe u3 dam. Astacidae, 3aTum
npunagauny ¢am. Cambridae: Orconectes limosus (Rafinesque, 1817) u Procambarus
clarkii (Girard, 1852).

Y CnoBennju cy HaljeHe 3 BpcTe ayTOXTOHMX pakoBa W To: Astacus astacus,
Austropotamobius torrentium, Austropotamobius pallipes, a ox amoxToHux 3abenexeHe cy:
Pacifastacus leniusculus u Cherax quadricarinatus (Martens, 1868).

JlocagammsyuM HCTpakUBambUMa y BOJCHUM €KOCHUCTEeMHMMa XpBaTCKe yTBpheHe cy
YeTHPH ayTOXTOHE BpcTe pakoBa u TO: Austropotamobius pallipes, Austropotamobius
torrentium, Astacus astacus u Astacus leptodactylus (Maguire & Gottstein Matocec, 2004) u
IBE aJI0OXTOHE nHBa3uBHe BpcTe: Pacifastacus leniusculus u Orconectes limosus nmopexiom u3
Cesepue Amepuke (Maguire & Klobucar, 2003; Faller et al., 2009).

Ha moapy4jy bocue n XepiieroBuHe 1mo3Hare Cy YeTHPH BPCTE JEKAIOJHUX PaKoBa U3
dammnuje Astacidae: Astacus astacus, Astacus leptodactylus, Austropotamobius torrentium u
Austropotamobius pallipes. HenaBua uctpaxuBama, Takoh)e cy MOTBpIUIIA IPUCYTHOCT OBE
yetupu Bpcre (Trozic-Borovac, 2011).

Ha nmpoctopy Llpae ['ope HaleHe cy Tpu BpCTe CIAaTKOBOJAHHMX pakoBa W3 daMuiuje
Astacidae: Astacus astacus, Austropotamobius pallipes ca mompcrom Austropotamobius
italicus meridionalis u A. torrentium, xao u jeaHa BpcTa ciaTKoBOAHE Kpabe Potamon
fluviatile (pam. Potamidae) (Rajkovi¢ et al., 2012). Jlocamaiima UCTpakuBamba IMoKaszajia Cy
na je Bpcra Austropotamobius pallipes TakcoHOMCKH Beoma CIOXKEHa M Ja IMPEICTaBiba
KomIuIeke Bpcra (Santucci et al., 1997; Largiader et al., 2000; Fratini et al., 2005; Grandjean
et al., 1998, 2000; Cataudella et al., 2006).

Ha ocHoBy mocamammux UcTpakuBama Ha Teputopuju Cpbuje cy uaeHTuduKoBaHe
TPU BPCTE ayTOXTOHHMX JACKANoOAHUX pakoBa u3 ¢damunuje Astacidae m to: Astacus astacus
(peunu pax), Astacus leptodactylus (mynaBcku pak) u Austropotamobius torrentium (motounu
pak). [Topen ayTOXTOHHX KOHCTaTOBAaHO je U MPUCYCTBO jeIHE MHBA3UBHE BPCTE U3 (haMuiinje

Cambridae, Orconectes limosus (amepuuku pax).
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Tokom ucrpaxuBama [lynasa (Pavlovi¢ et al., 2006), on ykynHo 14 ynoBibeHUX
jenwukw, yak 13 jeaunkm je Bpcta Orconectes limosus, camo jenHa jeawHka je Ouia BpcTa
nyHaBckor paka Astacus leptodactylus. OBaj mogarak qokasyje /a je JAOILIO A0 TOTUCKUBAkbA
ayTOXTOHE BPCTE PEYHOT paka, MHBa3HMBHOM BpcToM (Simié et al., 2008).

U3 pena Decapoda y JlynaBy je 3a0enexeHa u jeqHa BpcTa Kpabe, T3B. KHHECKa Kpaba
u3 ¢pamumje Grapsidae Eriocheir sinensis Milne-Edwards, 1854 (Paunovi¢ et al., 2004).

AyTOXTOHE BpcTe pakoBa 3alenexxeHe Ha moapydjy CpbOuje cy MIUPOKO
pacnpocTpameHe eBporicke Bpcre. Bpera Austropotamobius torrentium je xapakTepucTUdHa
3a TUIAHWHCKE BOJIOTOKOBE U Moxe ce Hahu o1 800 m mo wak 1500 m HagMopcke BUCHHE, TOK
je Bpcra Astacus astacus yriiaBHOM 3a0elekeHa y OpICKO-TUTaHHHCKUM pekama g0 800 m
Hanmopcke Bucune (Karaman, 1961, 1963). IIpema Kapamany (Karaman, 1929) A. astacus
nponahen je y JlynaBy u CaBu. [Ipema Hammm pesynraruma (Simié¢ et al., 2008), kao u
pesyararuma Maguire & Gottstein-Matocec (2004) y Xpsatckoj, camo Bpcra Astacus
leptodactylus je npucyTHa y MOMEHYTHM BEJTMKUM HHU3H]CKHM peKaMa.

[Tpema ananu3u nomataka u3 60-rogummer pa3godsba, HAJyTPOKEHHja BPCTa pakoBa
y Cpbuju jecre ympaBo Bpcra A. astacus. Hama ucTpakvBama ykaszyjy Ha JIpacTHYHO
CMamkECHE YUSCTAIOCTH M YKYIHE OpOjHOCTH TIOIyNalje pedHor paka y Bomama CpoOwuje.
Hekamamma momynanuja oBe BpcTe MojeNe/beHa j€ Ha HEKOJUKO CyOromysannja Koje cy
MehycoOHo BHIIe Wi Mame u3ojoBane. Cyononynanuje y ciauBy Jyxue Mopase u 3ananHe
Mopase cy wmanobpojue. HajOopojuuja momynamuja je 3a0enexeHa y bycypckum
MUKpoakymyianujama (kon CBuiajHIA), TE C€ MPOIEHYje 1a OPOJHOCT 3peluX jeIuHKH
n3Hocu o7 780 mo makcumanHo 1.650 jenuaku. Mehyrum, 6e3 0063upa Ha BEIHKY OpPOJHOCT
OBa MomyJaiyja je u30Ji0BaHa of] Apyrux cyomnonynamnuja y Cpouju, koje cy mo 6pojHOCTH
Mame. YrpoxkaBajyhu ¢akTopy Koju YTHUy Ha CMameme IMOIyNaldje OBE BpPCTE CY:
3araleme, parMeHTanmja CTaHMINTA, OOJECTH, KAa0 M H30Jaldje momyianuja. Takohe, Ha
IBCHO CMambCHhe Mmonyannja yruue u Bpcra A. leptodactylus koja je otopHuja Ha HaBeaeHe
dbaxTope, 6p30 ce mmpH U NoTUCKyje Bpety A. astacus (Petrovic et al., 2013).

Ha ocHoBy oBakBor crama nomynanuje, a npema IUCN kputepujymuma, creneH
yrposkeHoctH Bpcre Astacus astacus y Cp6uju je oueweH kao yrpoxen (EN), mro je Bumm
HUBO HETo Ha MehyHapoaHOM HHMBOY TJie je CBpCTaHa y KaTeropujy pamuBux TakcoHa (VU)
(rabema 15, m3Bemraj 12). Mebhy nekamogHuM pakoBHMa, HajMambe HETaTUBHE NPOMEHE
yrBphene cy y momynamnujama A. torrentium. ¥V Cpbuju je crame oBe Bpcre, npema IUCN

KpUTEPHjrMa, 03HaYeHO Kao ckopo yrposkenu (NT) (tabena 15).
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Ha mehynapoanom muBoy A. torrentium je 3a cama cBpcerad y kareropujy DD (6e3
JOBOJbHO Tofaraka). Mako je oBa BpcTa penaTHBHO IIHMPOKO pacrpocTpameHa y EBpomu,
3a0ene)xeH je majl IoIyalyje TOKkoM Beher Jiea ’beHOT pacipocTpamena. 300 HeZOBOJBHO
NpPEeLU3HUX TojaTraka 0 OpOJHOCTH MOMyJalKja OBa BPCTa HE MOXE OWUTH OICHEHa ImpeMa
KpUTEpUjyMy A, Tako Jia MPEJCTOje Nlajba UCTPAKHMBaKka, KAaKo OM ce oJpeamiia mperur3Ha
KaTeropuja u npeaysese aJiekBaTHE Mepe 3allTUTe.

Ha ocHoBy uctpakuBama (Petrovic et al., 2013) gormwio ce 10 pe3ynraTa Koju ykasyjy
Ja MEHalMEHT HaBeIEeHUX BpCTa pPAKOBA, 3aCHOBaH caMO Ha mpahemy OCHOBHHUX
CTPYKTYpHUX KapaKTepHCTHKa TOIylaluja, HUje MOTHYH M Ja Cce Mopa AONyHaBaTH U
TeHeTUYKUM KapakTepuCTUKaMa Iomnyiainuja. Pesynratu ucrtpaxkupama MOIyNalKja pakoBa
Ha nonpy4jy Cpowuje u Llpue I'ope (Petrovi¢ et al., 2013) kopumthesem COl rera MDNA kao
TeHETHYKOT MapKepa, yKasaia cy Ja cBe nomynanuje Bpcre Austropotamobius torrentium cy
XOMOT€HE W Jla TPUIanajy jeaHO] XaluIoTpymH, JOK Cy 3a momyianuje Astacus astacus
JIETEKTOBAHE JIBE XaIUIOrpyIie, o1 Kojux mnomynanuja u3 CpOuje mpumaga HOBOM XaIlJIOTHITY U
cMarpa ce eBOIYLIOHO CTapujoM y ojiHocy Ha nomynanujy u3 Lipae ['ope u XpBatcke.

[Tonynanuje A. astacus u3 CpOuje ca acriekTa FreHeTHYKMX KapaKTepUCTHKA, Kao IITO
Cy: TNPUNAAHOCT MNOCEOHOM XaIUIOTUNy M HHM3aK TeHETHYKHU JUBEP3UTET, YKa3yjy Ha
HEOIMXOAHY KOH3epBaIujy y in Situ u ex situ ycaoBuma (Simié et al., 2008; Petrovic et al.,
2013).

OG6e Bpcte pakoBa, A. astacus m A. torrentium, takohe cy zamruhene bepHckom
kousernujom (Council of Europe 1979 Bern Convention (Appendix I11) mo kojoj je BUX0BO
uckopuirhaBame 0] CTPOrOM KOHTPOJIOM M Haa30poM cBake apskase (Taylor, 2002), a Bpcta
A. torrentium u EBpomickom nmupektuBoM o cranumtuma (92/43/ECC) (mpmior B). V
BOJIcHUM ekocucteMuma CpOuje peuHu pak je 3amTuheH Kao mpupoHa PEeTKOCT U TPAjHO je
3abpameH JoB u ekciioaranuja (Cinyxo6enu rmacauk PC, 6p. 50/93 u 93/93).

300r eKOHOMCKOT 3Ha4aja ¥ OMacHOCTH O] MPEKOMEpPHE EKCIIoaTallnje, TOTOBO CBE
BPCTE CJIAaTKOBOJHUX pakoBa y cBeTy Tpeba na Oyay Moja HEKMM BHJOM 3aIUTUTE U Jia ce
Hahy Ha IUCN LlpBenoj nmuctu. [Ipema ucrpakusamuma, Taylor et al. (1996) yrepheno je na
Bume o 50% CcIaTKOBOJAHMX pPakoBa y AMEpPHUIM YIPOXKEHO /10 HEKOr CTeleHa, ald je
n3HeHalyyjyhe Manu O6poj BpcTa 1moJi HAIlMOHAITHOM 3aIlITUTOM, CaMO HEKOJIMKO BpPCTa je& T

JJOKAJIHOM 3allITUTOM.
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5.2.15. Collembola

Jlo cana je ommcano 0au3y 3.778 Bpcra ciarkoBoauux Collembola (Deharveng et al.,
2008). V Bomenum exocuctemuMma CpOuje 3abernexeHa je camo Bpcta Podura aquatica

(mpuuor 1).

5.2.16. Insecta

HNHcekTn mipeacTaBibajy Hajpa3HOBPCHH]Y TPYITY CIATKOBOJIHUX JXKHBOTHH-A. [Ipema
noganuma Balian et al. (2008) ox ckopo 126.000 onmcaHuX CIAaTKOBOJHHX >KUBOTHHA Y
OKBHpY KJIace MHCeKara omnucaHo je yak 76.000 Bpcra, mro je 60.4% y omHOCY Ha YKyNaH

Opoj CIaTKOBOAHMX XKUBOTHHbA. OBUM pasioMm cy ooyxBaheHe cienehe rpymne nHcekara:

5.2.17. Ephemeroptera

Jlapse Ephemeroptera cy Beoma BakHa KOMIIOHEHTa CIATKOBOJIHUX OEHTOCHHX
3ajeTHUIIa, KaKO 1O Pa3HOBPCHOCTH, TAKO H IO IIMPOKOM CIIEKTPY CTAHHMIITA KOj€ 3ay3UMa]jy
(Merritt & Cummunis, 1996; Lock & Geothalm, 2011; Bauernfeind & Soldan, 2012).
I'mo6amam nuBep3uteT npeacTtaBbeH je ca 3.000 Bpcta u3 42 pamunuje u yak 400 pogora

(Barber-James et. al., 2008). Ha ocnoBy monartaka u3 6a3za (www.freshwaterecology.info) u

Fauna Europea (www.faunaeuropea.org) y BoaeHHM ekocucteMuma EBpore 3a0enexeHo je

npuomkHO 350 Bpcta u3 50 pogora u 18 dhamunuja.

VY 3emspama EBporie 3abenekeH je BeIMKH CIENUjcKu auBep3uteT Ephemeroptera.
Hajsehu Opoj Bpcra je 3a0enexen y Bogama CioBauke 140 (Derka, 2003), Yemike Pemy0mnuke
107 (Zahradkova et al, 2009), 3atum cnequ Byrapcka 102 (Vidinova, 2003), Mahapcka ca 91
Bpcrom (Kovacs & Bauernfein, 2003), Ciosenuja 75 (Zabric & Sartori, 1997), Pymynuja 72
(Curtean-Banaduc, 2010), I'puka 70 (Bauernfeind, 2003) u Makenonuja 63 Bpcte (Smith &
Smith, 2003).

VY 3anannoj EBponu y Bogama Hemauke, Takohe ce Oenexu BEIUKH TUBEP3UTET OJ
113 Bpcra (Haybach & Malzacher, 2003), a y Utanuju 110 Bpcra (Buffagni et al., 2003).

VY Bomenum exocuctemuMa Cpbuje uctpaxkuBame Ephemeroptera cipoBeneHo je of
crpane 6pojuux ayropa (Klapalek, 1898, 1906; Zivojinovi¢, 1950; Filipovié, 1954, 1968,
1969, 1975, 1976, 1979; Ikonomov, 1960, 1962; Markovi¢ & Jankovi¢, 1989; Markovic,
1995; Markovi¢ & Mitrovié-Tutundzi¢, 1997; Paunovi¢ et al., 1997; Markovi¢, 1998;
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Paunovié et al., 1999; Simi¢ & Simi¢, 1999; Markovi¢ & Zivi¢, 2002; Simi¢ & Simié, 2003;
Simi¢ et al., 2005; Paunovi¢ et al., 2006a: Savi¢ et al., 2011).

[IpBu cmucak BpcTa OBe Tpyle WHCEKara y Tekyhuiiama Ha MOApy4Yjy IUIaHWHA
3natubop, Konaonuk, Kyuaj u Pram nar je ox ctpane ayropa (Filipovi¢, 1975). Kachuje cy
crpoBeneHa (GayHUCTHYKAa HCTpakuBama Ephemeroptera y Texkyhmm Bomama Opacko-
IIAHMHCKHX Tofpyyja 3amague Cpbuje ox crpane ayropa (Markovi¢ & Zivi¢, 2002), te cy
3abenexeHa 45 TakCOHa y OKBUPY 8 damuiiuja.

[Ipema momanuma u3 6a3e y CpOuju nuBep3uTeT OBe Tpyme mpouewmyje ce Ha 100
TaKCOHA, 0] KOjUX je 85 ca BaJUIHUM TaKCOHOMCKHM CTaTycoM, a 15 je uaeHTu(UKoBaHO 10
HuBoa poja. Jueep3uter Ephemeroptera je mpuiIndHO BHCOK y HalIuM BoOjama, 3aTo je
BEOMa Ba)KHO MMO3HABATH HUXOBY AUCTPUOYIIN]Y Y BOJACHUM ekocucTtemuma CpOuje

Ha ocHoBy oBux pesynrara o0jaBibeH je cmucak Bpcra Ephemeroptera y BomeHum
exocucremuma CpOuje ox crpane ayropa (Petrovic et al., 2014). Jlucra TpeHyTHO 0OyXxBaTa
85 Bpcra y okBupy 31 pona u 12 pammmja. [1pema 6pojy BpcTa Haj3HaUajHH]E Cy haMuIIHje
Heptageniidae ca 27 u Betidae ca 24 3abenexene Bpcre. Camo 1o jeHa BpcTa 3a0eexeHa je
y pamunujama: Ameletidae, Palingeniidae, Potamanthidae, Siphlonuridae u Polymitarcyidae.
VY oxBupy pomosa Baetis (14 Bpcra) u Ecdyonurus (12 Bpcra) 3abenexen je Hajpehu Opoj
Bpcrta (Tabena 9, mpusor 1).

MHoOry Hay4YHHIM HaBOJE HAIMOPCKY BHCHHY Kao OuTaH (akTop KOjU yTHYe Ha
pacripocTpameme payHe akBaTUYHHX MakpoOecknumemaka CpoOuje (Simié, 1995; Simi¢ &
Simié, 1999; Paunovi¢ et al., 2003, 2006b). Brittain et al. (2003) HaBoae da y €BPOICKUM
BOJIOTOKOBHMA JI0JIa3H1 JI0 OTaJlamha Pa3HOBPCHOCTH ca MIOPAcTOM HaaMopcke BucuHe. [Ipema
paHMjUM HCTpakuBamMMa OpojHu aytopu (Simi¢ & Simi¢, 1999; Simi¢, 1993, 1995;
Markovi¢, 1995, 1998; Markovi¢ et al.,, 1997, 1998; Paunovi¢, 2006a) Oenexe HajBehy
pPa3HOBPCHOCT OBE TpyIle HWHCEeKara y OpICKO-IUIAHWMHCKAM peKaMa, Mamy Yy BEIHKUM
pPaBHHYAPCKUM M HajMambu OpOj BPCTa y U3BOPHIIIHUM JICTIOBUMA PeKaMa.

OBo moTBphyjy 1 Hamia ucrtpaxkupama (Petrovic et al., 2014) cnenujckor nuBep3uTeTa
Ephemeroptera y Bonenum exocuctemuma CpoOuje, y Kojuma je 3a0eiiexeH MambHi Opoj BpcTa
y nmotaMoHCKuM pekama (Jlynas - 28, Benuka Mopasa - 20, Casa - 8 u Tuca - 4 Bpcre), 10K
je 3HaTHO Beha pa3HOBPCHOCT yIpaBo 3albelie’keHa y OpICKO-TUTAHMHCKUM peKama Koje
npumaaajy camBHOM noapydjy Jyxkne Mopase (57 Bpcta) u 3anaane Mopase (53). Benuka
Pa3HOBPCHOCT OBE IpyIie je 3a0enekeHa U y CIMBHOM MoApy4Yjy peke Tumok (42 Bpcre), rae

ce moceOHO ce n3/1Bajajy BojgoTonu ca CTape IiiaHuHe.
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[Toapy4dje Crape manune y CpOuju mpeacTtaBba J€0 TJIaBHOT JIaHIa OajJKaHCKOT
IJITAHWHCKOT CHCTEMa M OJJIMKYje c€ BEJMKOM pa3HoBpcHoInhy ¢ayne nacekata (Radovic et
al., 1995) u npencrasiba jean o neHTapa Ouonusepsurera bankanckor momyoctpsa. [Ipema
paHMjUM UCTpaxuBamuMa yTBpheHo je na ce obmact Crape IJIaHMHE KapaKTepHIle
pazHOBpcHOM (hayHOM MakpoGecknuMmemaka (Simié, 1995; Zivié et al., 2005a).

[Tpema IUCN xpuTepujymuma yetupu Bpcte u3 rpyne Ephemeroptera cBpcrane cy y
cienehe kareropuje yrpoxkenoctu: CR (kpajiwbe yrpoxenn) - Epeorus yougoslavicus (Samal,
1935); EN (yrpoxenn) - Baetis melanonyx (Pictet, 1843) u Baetis pavidus Grandi, 1949 u
pamuu (VU) - Baetis vardarensis (Ikonomov, 1962).

Bpcra Epeorus yougoslavicus (Samal, 1935) je mpBu myT peructpoBaHa y Bojaama
Cpouje 2002. ronune y Macypuukoj peuu (ciuB Jyxae Mopage) (Petrovic et al, 2006). ITpu
MOHOBJhEHUM JieTa’bHUM ucTpakuBambuMa 2003. u 2004. roguHe noTBpheH Halla3 OBE BPCTE.
UcrpaxkuBamem Koja cy crpoBeaeHa TokoM 2005. rogune, 3abenexeHo je mpocedHo 1 - 2
napBe oBe Bpcre Ha oko 500 m peuHor gHa. J[pyro craHuiiTe Tie je BpCTa KOHCTaTOBaHA je&
I'obesscka pexka Ha Komaonwky, rnme je Takohe 3abenexeHa mana OpojHOCT. 3ays3eTa
TOBPIIIHHA CE MPOIEIbYje Ha 0Kko 5.5 km? (u3Bemraj 4).

Bpcra je n3pa3uTo CTEHOBAJIGHTa Y OTHOCY Ha TEMIIEpaTypy Bojie, KUCEOHUK, Op3HHY
BOJIC M Jpyre a0MOTHYKE IMapaMeTpe KapaKTePUCTUYHE 332 TOPHE TOKOBE IUIAHHMHCKHUX PEKa.
Crora 6uno kakBu ¢akTtopu (ceda myma Ha obanama, eposuja, 3amyheme Boje, nmopemehaj
Op3uHE BOJCHOT TOKA) KOjU HM3a3HMBajy NPOMEHY aOMOTHYKMX HapaMmeTrapa y CTaHUIITY CY
MOTEHIMjaJTHO HemoBOJbHU. Ceda mIryMe perucTpoBaHa je y HEKHM JIeJIOBUMA TOPHET TOKa
I'oGesbcke pexe Ha KonmaoHuky.

Ha ocHoBy monmaraka u3 6ase (www.freshwaterecology.info) u Fauna Europea

(www.faunaeuropea.org) BpcTa je Beoma MajJoOpojHa M peTKa U JIO0 calia jeé KOHCTaTOBaHA y

Bomama Makenonuje, I'puke, byrapcke, Uranuje, bocue u Xeprerosune. C 0063upom, Ha
OBaKo MajoOpojHEe TomyJalyje MOTPeOHO je MpeAy3eTH aJCKBAaTHE MEpe 3allTHTE Y BUIY
MOHHTOpHUHTA MOIyJaluja u 3amture cranumTa. Cranumra y CpOuju cy aenom 3amtuhena,
jep je I'obGespcka peka je y okBupy HII Konaonuk, anu je moTpeOHO 3aIlUTUTUTH U MOIyJIALlH]je
y Macypuukoj peny, y BUIy €BEeHTyalHE 3alITUTe MakpocTtaHumra. C 003MpoM Ha OBaKBO
CTame TOMyNalyja, Ka0 ¥ CMamkeHke apeana paclpocTpamekha U 3ay3eTe MOBPIINHE, BPCTa
Epeorus yougoslavicus (Samal, 1935) ompaBmaHO je cBpcTaHa y KaTeropHjy Kpajibe

yrpoxenux takcona (CR) (tabemna 14).
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Kareropuju yrposkenux takcona (EN) mpumamajy Bpcre Baetis melanonyx (Pictet,
1843) u Baetis pavidus Grandi, 1949. Bpcra Baetis melanonyx 3a6enesxena je y mororuma Ha
Konaonuky, Illap mnanwau u Ha Bnacunu (BAES, Simi¢ et al., 2006). YkymnHa 3ay3eta
MOBPILLIMHA U3HOCH 148 km?. Ha OCHOBY JI0CQ/IALITEbUX UCTPAKMBAa HE MOXKE CE TPEIU3HH]je
oJIpeuTH OpOJHOCT, aju je Ha 3a0eNe)KEHUM CTAHMIITHUMA M3HOCHJIAa MakcuMmaiaHo a0 50
jen/m? peunor nHa. M3pasuTH je MKIMKATOp 9MCTE BOJE M HACE/bABA YIVIABHOM TOPHH
putpoH u 10 1700 m.H.B (Tabena 14, u3Bemraj 10).

Bpcra Baetis pavidus je 3abenexena y ciuBy Tumoka (peke u motoid Ha Crapoj
nmnanuHn), Komybape (Jabnanuna) u Jyxxne Mopase (Humasa u BnacuHcka peka), rre ce
3ay3eTa MOBpIIMHA Mpolemkyje Ha oko 92 km? TOKOM HCTpaXuBama OEIEeKH Ce BEIHKA
¢bnykTyanuja y morieny OpOjHOCTHM TOMyJaldja, IITO je KOHCTaTOBAHO HA OCHOBY Maja
OpojHocTu napBu 3abenexeHux TokoM 1990/91. ronune Ha cTranumTrMa Ha oapy4jy Crape
IUTAaHWHE ¥ HOBUX UCTpaxuBama y nepuoay ox 2004. no 2006. roqune. ¥ Brnacunckoj peuu
HHUCY MOTBpleHe momynaiyje TokoM HoBUX uctpakupama (BAES, Simié et al., 2006) (tabena
14, u3emraj 11).

Kareropuju pamusux takcona (VU) npumnana Bpcra Baetis vardarensis (Ikonomov,
1962) umje nmomynaryje 3ay3umajy noBpiiuHy oa 160 km? y jyrouctounum nenosuma CpoOuje
y BUAY IOjeIlMHAaYHUX MpHUMepaka, u3y3eB Ha nojpyyjy Tomnononcke peke u Bucounie Ha
Crapoj manunu (tadena 14, usseraj 15).

CBe HaBeneHe BpcTe U3 pojaa Baetis cy creHOBajieHTHE y OJHOCY HA KHUCCOHHK,
TeMIlepatypy Boje, Op3uHy BOJI€ U BeOMa Cy OCETJbHBE Ha NPOMEHY OBHUX M OCTalluX
a0MOTHYKHX IMapamMerapa.

W3 tor pasnora je moTpeOHO YyBECTH MOHUTOPHUHT, OHOCHO Npaheme cTamba lUXOBUX
norysnaimja, Kako OM ce OHe cauyBasle M MPEeIy3eTH Mepe 3allTHTE caMor cTaHuIuTa. Bpcre
Epeorus yougoslavicus, Baetis melanonyx u Baetis pavidus namase ce Ha JHCTH CTPOro
samruhennx Bpcra y CpOuju mpema Bakehem mnpaBminuky (Cnyx6enu rimacauk PC
05/2010).

ITopen oBux BpcTa u3ABaja ce u Bpcra Tucku 1Bet Palingenia longicauda (Olivier,
1791), koja je Hekada OWia IIUPOKO PAaCHpOCTpameHa y PaBHHYApCKUM pekama EBpore, a
JlaHaC MpeACTaBJba U3Y3€THO PETKY U yrpoxeHy BpcTy JyxHe u Llentpanne EBpone. Hanazu
ce Ha Kapnarckoj LlpBenoj nuctu yrpoxkene dnope u dayne (Witkowski et al., 2003), nok je
Ha llpBeHoj nmuctu ¢ayne Ilosbcke o3HaueHa kao umrdesna Bpcra. Takohe u 'y Mabhapckoj je

OBa BpCTa MPOTJIANICHA YTPOKEHOM.
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Ha ocHoBy momaraka m3 Fauna Europea (www.faunaeuropea.org) mpucytHa je y

Byrapckoj, Uemkoj, XpBatckoj, Hemaukoj, Mahapkoj, Makenonuju, Xonanauju, YKpajuHu u
Cpbuju. Cmatpa ce enzemuuHoMm 3a mnputoke JlynaBa y Kapmarckom Oaceny

(http://www.ramsar.org/ris/key ris index.htm).

VY Cpb6uju je KOHCTaTOBaHa Ha MET cTaHWITa Iy peke Tuce. C obuzmpom aa cy
OCHOBHA CTAHMWIIITA 33 Pa3BOj JAPBH YIJIaBHOM y JomeM Aeny Tuce, cranumra y Cpouju cy
OJ1 BEJIMKOT 3Hauaja 3a ouyBame nomyianuja Bpere Palingenia longicauda (Pil et al., 2009).

VY Cpbuju ce 3a caia Haja3M ce Ha JUCTHU CTPOro 3amTuheHux Bpcra nmpema Baxehem
npaBuaHuky (Ciyx6enn riaacuuk PC 05/2010), nox je y EBpomnm 3amrtuhena mpema
HupextuBu o cranumtuMa EY u BbepHCkoj kKOHBeHIHju. 300T pelaTHBHO Mayior apeasa
pacripocTpamemha 0Be BpcTe y EBporu, u3pasure oceTJbuBOCTH Ha aHTPOIOT€HU YTHLIAj, Ko
U OCETJBMBOCTH HEHUX KHBOTHUX IMKIyca, MOTPeOHO j€ CHPOBOAMTH MOHTHUTOPHHT

TomyJialiija OBe BPCTe.

5.2.18. Odonata

I'mo6anan muBepsuter Odonata y clnaTKOBOAHMM EKOCHCTEMHUMA je IPOLCHCH Ha
5.680 Bpcra (Kalkman et al.,, 2008). ¥ Bomama EBpomne, Ha ocHOBYy monaTtaka u3 Fauna

Europea (www.faunaeuropea.orq), auBep3uTeT je mpeacTaBibeH ca 131 BpcTom, IOK mpema

nojaruma u3 6asze (Www.freshwaterecology.info) nusepsurer Odonata nporiemen je Ha 158

Bpcta y okBupy 43 poma m 10 dammmmja. Y CpbOuju Ha OCHOBY mojaTtaka u3 Oasze,
3abenexxeHo je 64 takocHa y okBupy 9 damunuja. Ox oBor 6poja 60 je uaeHTu(uKoBaHO 10
HUBOAa BpcTe, camo 4 no HuBoa poxa. Hajopojuuje dammmje cy Coenagrionidae u
Libellulidae (ta6ena 9, mpwor 1).

Yupkoc nayroj Tpamunmju npoydaBaka Odonata y CpOuju, o cTBapHOM
pacrpocTpamemhy TOTOBO CBUX BPCTa MaJo C€ 3Ha.

Odonata y Cpbuju cy mpBu myt mpoyudaBane oj crpane Kohaut (1896), Pongracz
(1994), ka0 w y OKBUPY HCTpaXHBama OCTAIMX TIpyla MaKpo3000EHTOCA BOJICHUX
exkocuctema y CpOuju ox crane Opojuux ayropa (Filipovi¢, 1954; Barackov, 1973;
Adamovi¢, 1949, 1993; Adamovi¢ & Andjus, 1983; Simi¢ 1993; Konta, 1997; Markovi¢ et
al., 1997, 1998; Markovié, 1998, 1999; Zivi¢ et al., 1999). 3nayajan 1ONPUHOC Y MO3HABAKY
dayne Odonata najy ayropu (Santovac, 2002, 2007; Jovi¢, 2002; Jovi¢ et al., 2008).

HoBuja uctpaxxuBama oBe rpymne ox crpane ayropa (Jovi¢ et al., 2009) ogHoce ce Ha

NoJiaTKe O PETKUM W Mame mo3HatuM Bpcrama Odonata y CpOuju, a To cy: Lestes viridis
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Kennedy, 1920; Erythroma linedenii (Sélys, 1840); Brachytron pretense (Miller, 1764);
Anax parthenope Sélys, 1893; Anax ephippiger (Burmeister, 1839); Cordulegaster heros
Theischinger, 1979; Somatochlora flavomaculata (Van der Linden, 1825); S. metallica (Van
der Linden, 1825); Epitheca bimaculata (Charpentier, 1825) u Sympetrum vulgare
(Charpentier, 1825). UcrpaxuBamem koiekije Odonata w3 Ilpupommaukor myseja y
beorpany (Jovi¢ et al., 2009) morwio ce 10 3ak/bydka jJa Ccy Beoma cpoaHe Bpcre Lestes
parvidens Artobolevskii, 1929 u Lestes viridis koje cy omnucaHe oa cTpaHe MHOTHX ayTopa y
Cpouju (Adamovi¢, 1949, 1993; Adamovi¢ & Andjus, 1983; Jovi¢ & Andjus, 2003). Olias et
al. (2007) mpernocraBibajy na je auctpubymuja Lestes parvidens y CpOuju orpanudeHa Ha
ceBepHe nesoBe 3emibe (Tok Case u [lynasa), mok Bpcra L. viridis mokpusa Behu meo 3emibe.
UctpaxuBama Jovi¢ et al. (2009) motBphyjy na je nomuHaHTHA Bpcta y CpOUjU TPEHYTHO
Lestes parvidens. Hana3u oBe Bpcre y pagoBuma Adamovi¢ (1949) u Jovi¢ & Andjus (2003)
yKa3yjy Ha TOMepame TpaHulla TUCTPUOYIIHje OBE BPCTE JY)KHO NpemMa mneHTpanHoj Cpouju
(Porot kox Kparyjesia u jezepo Tpemmuia koa Cormora).

Ha ocHOBY TpeHyTHHX mojaraka o auctpuoynuju Odonata y BOIeHHM €KOCUCTEMHMA
Cpbuje Hajehu nmuBep3uTeT je 3a0enexeH y pekama [[ynas (43), Capa (33) u Jyxxna Mopasa
(34) (Tabena 7, mputor 1).

Manu 6Opoj momaraka o pacmpocTtpamery Odonata me mpyxka moryhHoct ma ce
npeay3My mMepe o BUXoBoM odyBamy y Cpouju. Bpera Cordulegaster heros je 3amruhena
EBpornickoMm aupektrBoM o cranutntuma (92/43/ECC) (Anex I wu 1V), mTo 3Haum ja
CTaHUINTA OBE BPCTE€ MOPAjy OMTH YKJby4eHa Yy HAI[MOHAIHY MPEXKY 3alITHheHNX CTaHUIITA,
ra ¥ OINCTaHaK HalMOHATHE TOMyJialuje Mopa Ja ce 00e30emam. 300r Tora je oBa BpcTa
npeJulokeHa J1a ce Hale Ha nucTH 3amTheHnx BpcTa quBJbe (rope u ¢dayne y Pemyomuim

CpOuju.

5.2.19. Plecoptera

Plecoptera cy mana rpyna mHCEKara Koja je y CBETY IPEICTaB/beHA ca MPUOIMKHO
3.500 onmcanux BpcTa U3 16 pamunuja u 286 ponosa (Fochetti & Tierno de Figueroa, 2008).

Ha ocnoBy nmonmaraka u3 6ase (www.freshwaterecology.info) y EBpomnu je 3abenexena 551

BpcTa y okBupy 38 pomoBa m 7 damminja, JOK Cy mpemMa momanuma u3 Fauna Europea

(www.faunaeuropea.org) 3abenesxene 426 BpCTe.

VY obmmxmuM 3emsbama Hajehu nuBepsurer je 3abenexxeH y Crnosenuju (100

takcona) (Sivec, 2001), a mpeMa mociieAlBUM UCTPaKUBambHUMa 3a0enexeHa cy 123 takcoHa
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(Ignac Sivec, TMuHa KOMyHHKaIHja), 3aTUM cirefau byrapcka ca 99 takcona (Hubenov, 1998),
Makenonwuja ca 93 takcona (Ikonomov, 1986; Smith & Smith 2003) u bocHa u Xeprierosuna
ca 73 Takcona (Kacanski, 1976).

Hajumwxku nuBep3uTer Bpera je 3a0enexen y XpBaTckoj, Tae je uaeHtupukoBano S0
TakcoHa M3 oBe rpymne mHcekara (Popija¢ & Sivec 2008 2009a,b,c, 2010, 2011). IIpema
HOBUJUM HCTpaXMBamHMa y XpBaTCKOj oBaj Opoj je mopactao Ha 90 (Ignac Sivec, nuuna
KOMYHHUKaiuja). Y mnopehemy ca cycelHMM 3eMjbaMa Ha bBaJKaHCKOM IIOIyOCTpBY,
pasHoBpcHOCT Plecoptera y CpOuju Moke ce OKapaKTepHCaTH Kao CPEOmbH 10 BHCOKH
nusepsutet. Ha Teputopuju Kocosa on crpane Dauti (1986) 3abenexeno je 73 TakcooHa, a
rpeMa HajHOBHJUM HCTpaXMBambUMa jour 23 TakcoHa je 3abenexxeHo y [IpumTuHCKO] peru
(KocoBo) (Dauti et al., 2007).

Jlo cana, Ha OCHOBY MojaTaka u3 6aze y BojgeHUM exocuctemuma Cpouje, Kao U Ha
OCHOBY mojaTaka u3 kojekiuje Plecoptera w3 Ilpupoamaukor myseja u3 CioseHwuje,
muBepsuter Plecoptera y CpOuju je mpornewen Ha 103 Ttakcona, ox kojux 91 je
UACHTU(UKOBAH IO HUBOA BpCTe AUCTpuOypupanux y 17 pogosa u 7 pamunuja. Ocranux 13
TaKCOHA je WACHTU(PHKOBAHO 10 HHUBOA pona. Hajopojuuje dpamunmje cy Nemouridae ca 30
Bpcra, 3atuM Leuctridae u Perlodidae ca mo 19 3abenexenux Bpcra. Hajsehn auBep3uter je
3abeneskeH Koxa poxosa Leuctra u Isoperla ca 19 u 14 uaentudukoBanux Bpcra (Tabdena 9,
npuior 1).

[Ipema gyroroauiimeM HCTpaXUBamy pasHOBpcHOCTH Plecoptera, Hajehe GorarcTBo
Bpcrta y CpOuju ce Hama3u y permoHMMa KOjH YKJbY4dyjy OpJICKO-TUTaHMHACKa IMOapydYja
Jyxue Mopase (63 Bpcre), 3anmagne Mopase (58 Bpcra), Kao ¥ peKe Koje mpunaaajy CiauBy
Erejckor mopa (ITunma, Jlenenan u Jparosumruna) (46 Bpcta) u cnuBy Tumoka (44 Bpcre)
(mputor 1).

CnuBHa nonpyyja 3anaaHe u Jy>xae Mopase u Tumoka KapakTepuIle MHUPOK CIIEKTap
CTaHWINTa W BEOMa BHCOK JIWBEP3UTET M JAPYIHMX Tpyla BOJECHUX MaKpOOCCKHMIMEHaKa
(Filipovi¢, 1979; Marinkovi¢ - Gospodneti¢ 1980; Radovi¢ et al., 1995; Milosevi¢ et al.,
2013).

[Topen tora, y ciuBy JlpuHe je 3a0enexeH HEITo Mambu Opoj BPCTa 01 OUYEKHUBAHOT Y
Hamroj cryauju (39 BpcTa), IITO HHUjE PEaqHO CTalkbe HEro MOoCeauIla WCTpakKMBama Ha
MambeM Opojy JIoKanuTeTa.yY CKiIaay ca OYeKMBambUMa, HajHUKA PAa3HOIUKOCT 3a0erexeHa je
y MOTaMOHCKHUM pekama, kao mro cy Jynas (15 Bpcra), Benuka Mopasa (14) u Komybapa

(10 Bpcra). Y CaBu u Tucu HECY KOHCTaTOBaHE JIapBE M3 OBE IPpyIe HHCeKaTa (mpusior 1).
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KoHTpacT y eKOJOMKUM U XUAPOJIONIKMM KapaKTeprcThKaMa n3mel)y paBHHYApCKUX
CHUCTEMa ca jeJHe CTpaHe M OpJACKO-TNIAaHWHCKUX PEKa, ca Jpyre CTpaHe, TJIABHHU j€ Pas3jior
oBakBe quctpudynuje Plecoptera Ha nmonpydjy Cpouje.

Tierno de Figueroa et al. (2010) uctuuy na ce Hajmamwe 324 Bpcte Plecoptera mory
okapakTepucath kKao yrpoxkeHe y EBpomu. Opm Tora, wermpu Bpcre (Nemoura erratica
Claassen, 1936; Leuctra moselyi Morton, 1929; Protonemoura hrabei RauSer, 1956 u
Rhabdiopteryx navicula Theischinger, 1974), nako umajy mmpoKy JUCTpUOYIIH]jY, CMATPajy
Ce MIIaK PETKUM M YIPOKEHHM BpCTaMa, jep Cy CTEHOBAJIEHTHHM OpPraHW3MU Ha OpojHe
exomomike ¢axrtope (Tierno de Figueroa et al. 2010).

Y Bomenum ekocucremuma CpoOuje Bpcre Nemoura erratica, Leuctra moselyi,
Protonemoura hrabei nemajy mmpoky AucTpuOynujy, aau 300r CTapuxX H HEIOBOJHHO
NPEeUU3HUX TMoAaTaka O OpOJHOCTH TMOMyNanuja 3a cafa y HUXOBOM CIy4yajy HHUCY
npumersear [UCN kputepujymu (Simic et al., 2006).

Bpcra Isogenus nubecula (Newman 1839) ce cmarpa wuimmrgesom y 3amajgHo] U
nentpainnoj EBponu (Zwick, 1992), anu je moHOBO 3a0ernexeHa y cTynujamMa CIpOBEICHUM Y
Ayctpuju, Mabhapckoj u CnoBaukoj, y BHAY H30JIOBAaHMX W YIPOXKEHHX IOMYyJalyja.
Pesyntatu Hamer uctpakuBama Cy MPOIMUPHIM O0OJACT TUCTPUOYILIHMje OBE BpCTE, jep je
npucyctBo |. nubecula 3abenexeno y detupu ciuBHaA moapydja (ciuB JykHe u 3amaaHe
Mopage, Tumoka u peke npumnanajy ciuBy Erejckor mopa) (BAES, Simic et al., 2006).

[Ipema nocamammuM nofganuMa U3 6ase nogaraka, a Ha ocHoBy IUCN kputepujyma,
KaTreropuju Kpajme yrpoxkenux takcona (CR) mpumamajy cimemehe Bpcre: Marthamea
vitripennis, Protonemura lateralis u Taeniopteryx hubaulti.

Cmameme apeaia pacrpoctpamemna Bpcre Marthamea vitripennis (Burmeister, 1839)
3abenexeno je y Eporm (Zwick, 1984, 2004), a cnuuHa cuTyanmja je 3a0ejeKeHa U Y
Cpbuju, rae cy KOHCTaTOBaHE caMO TpH cyOmomysaiuje Koje cy mehycoOHO ynasbeHe u
M30JI0BaHE W YHja OPOJHOCT, MPOIICHCHAa HAa OCHOBY JIapBH, He mpenasu, 1 - 3 je,I[I/IHKe/mZ.
YkynHa 3ay3era noBpinHa je ceera 6.7 km®. Cy6nomynanuja 3aGenexena y JIemocaBckoj
penu je HajyrpokeHHja, Mpe CBera, pagoM pyAHHMKa oloBa M LMHKa Tpemua. Bpcra je
XJIAIHOCTEHOTEpPMHA U OCETJbMBAa Ha OPraHCKO 3arahleme W MPEeKOMEpHY eyTpodwu3zanujy.
Ocrane 3a0enexeHe cyOnomnynanuje cy 3amTuhere ¢ 003upoM Jia Cy KOHCTATOBAHE Y PEIH
Paun koja je y okBupy Hammonamnor napka «Tapa», a Hanmaszumra y boxxuhkoj pemnu cy y
IMpOj 3aIITHNEHO] 30HW TMpenesa W3y3eTHHX omnka «BmacuHcko jesepo» (Ttabema 13,

n3BemTaj 1).
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PeructpoBane cy nse cybmomymarje Bpcre Protonemura lateralis (Pictet, 1836) y
CpenmUM U TOPHUM TOKOBUMa Bracuncke u Jemencke peke (Simi¢, 1996). 3aysera
noBpuHHa je camo 3 Km® BpojHOCT momymammje TOKOM HcTpaxknBama 1993/95. 6una je
Benmka (mpoceuno oko 100 mapeu/ m? pedHor qHa). TOKOM HCTpakMBama Koja Cy CIIpOBeIeHa
tokoM 2003, 2006 u 2010. ronure OpojHOCT JapBH y BiacuHCKO] penu je onana U U3HOCHIA
3-14 je,I[I/IHKI/I/mZ peudor nua. CybOmomymanuja 3a0eiexeHa y JeneHcko] pemu, Koja je u
HajOpojHUja, MOXKE OUTH yrpoKeHa paJoM pyaHUKa onoBa U IuHKa «Tpemuay, mpe cBera
OTIAJIHUM PYIHUYKHM Bojama M3 jajoBuiira (tabena 13, uzsemiraj 2).

Ha ocHOBy pmocamammsux HCTpaXkMBamka CcaMoO jeIHa CyOmomysaiyja BpCcTe
Taeniopteryx hubaulti Aubert, 1946 je peructpoBaHa BHIY JApBEHUX OOJHUKA y TOPHEM TOKY
bapcke peke Ha moapydjy Hamumonamunor mapka «Komaonuk». Panuju Hama3z oBe BpCTe,
takohe Ha noapyyjy HII «Konaonuk» y ropmeM u cpeameM Toky Jlucuukor nmoroka u3 1963
(Filipovi¢, 1965), Hu mpu aeTabHHM HCTpaXKHBamHMa OBE peke HHUje moTBpheH. 3aysera
MOBpPIIIMHA MPOIIEHEHA j& Ha caMo 3 km?. Cyb6nomnynamuja y TopmeM ToKy bapcke peke nma
TEH/ICHIN]y CMamUBamka OPOJHOCTH W/MIIM €KCTPEeMHOT Konebama. [Ipu ucrpaxuBamumMa u3
1994. GpojHOCT IONyIaLKje je W3HOCHIA MPOCeYHO 34 JiapBe/M’ pedHOr IHA, a TOKOM
2005/06. y mcrom meproay 3abeiexeHe Cy MPOCEYHO CBera mo 2 napBe/m2 pedyHor aHa
(Simi¢ et al., 2006). Kao ¢akrop yrposkaBama HaBoIu ce mopubsbaBame bapcke pexe (HIT
Konaonuk) morounom mnactpmkoMm. IloBehana OpojHOCT oBe pubJbe BpCTE MNpEACTaBIba
NPEeJaTOpCKU MPUTHCAK KaKo Ha JIapBEHE, TaKO M Ha aayJTHEe OOJHKE OBE BPCTE MHCEKTa
(Simi¢, 2003) (tabema 13, usBemraj 3). C o03upom ga cy HaBeaeHe Bpcre Plecoptera
XJIaJTHOCTEHOTEPMHE M OCET/bMBE Ha MpoMeHe aOMOTHYKMX U OMOTHYKHMX Mapamerapa y
CTaHUINTY, HEONMXOAHO j€ NPEIy3eTH CTATHH MOHUTOPHHI M, y 3aBUCHOCTH O] CTamba
nomnynaiuja, Tpebda npeay3eTs CTpOoXkHjy 3alITUTa MAKPOCTAaHUINTA. 300T HaBEACHUX pasjiora
IUXOBO CBPCTABaWkE y KaTETOPU]Yy KPajibe YITPOKEHUX TaKOCHA je ompapaano. Y Cpouju oBe
BpCT€ C€ Hajla3e Ha JIMCTH CTPOro 3amTHheHuX BpcTa Mpema BaxeheM NpPaBUIHUKY
(Ciyxx6enu rnacauk PC 05/2010).

Kareropuju yrpoxxenux takcona (EN) mpunanmajy Bpcre Dinocras megacephala,
Nemoura cambrica, Protonemura meyeri, Protonemura praecox u Taeniopteryx nebulosa.

Bpcra Dinocras megacephala (Klapalek, 1907) mpBu mnyr je 3abenekeHa y
[Mpuspenckoj buctpunu (Dauti, 1986), 3atum TokoMm uctpaxupamwa 2004. roguHe y peru
Paun (HIT Tapa) u Camokosckoj peru (HIT Komaonuk) (Simi¢ et al., 2006). TpenytHa

3ay3era rospumHa y Cpouju je oko 70 km?,
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VYriaBHOM Cy 3a0emnexeHe MojeJMHaYHe JIapBe OBE BPCTE, U3Y3€B CYOIOMyanuje 13
[Mpuspencke bucrpuiie koja Huje mpoBepaBana (Tabena 13, u3serraj 5).

Bpcra Protonemura meyeri (Pictet, 1841) je 3abenexxena y ciuBy JyxxHe u Bemnuke
Mopage (Paunovi¢, 2001; Simi¢, 2003), 3arum 3anagHe Mopase (Zivié et al., 2009b) u y
peun Jabmanumum (ciuB Komybape) (Stefanovi¢ et al., 2009), nHa ykymHoj noBpimuau o 240
km? C 003upoM Ha 3HAYajHy YAAJLEHOCT CTAHUWINTA, TJEC j€ OBa BpPCTa KOHCTATOBAaHA,
cyononynanuje cy melycoOHO M305I0BaHE, a BEPOBATHO MOCTOjU U M3pa3uTa (IIyKTyaluja
wBuxoBe OpojHoctu. [IpoBepom cranumra y Brnacunckoj peuu u peuu Pecasu Tokom 2006. u
2010. ronuHe napBe HHU aIyJITHH OOJMIM OBe BpcTe HUCY HaleHu. Kao HeratuBHU dakTopu
HaBOJIE ce TMpeKoMepHa eyTpodu3anrja ¥ HU3IUBakEe OTIAAHUX BOJA M3 OKOJHHX Hacesba,
IITO je 3amakeHo y TokKy JyxxHe Mopage, r1e Mory na Oyay yrposkeHe MmomyJalyje OBe BpCTe
(Simi¢, 2003) (Tabena 13, uszsemitaj 6).

Tokom wucTpakuBama 3a0€leKEHO je W TMPHUCYCTBO BpcTe Protonemura praecox
(Morton, 1894), npu yemy je mpumeheHna m3pasuta (IyKTyaruja OpOJHOCTH TOIyJaluja y
CTaHUIITHMA y KOjHMa je KOHCTaTOBaHA Ha MOBPLIMHM of 128 km? y Tprosumkom TUMOKY,
Fonemoj perm (Crapa I[lnanuna) (Simi¢, 1993) u JlomHmukoj peun (3amagHa Mopasa)
(Konta, 1997). Bpcra je mpBu nyt 3abenekeHa y pern Hepomumku (Dauti, 1986) rme je
TMOITyJIAIMja 3HATHO M30JI0BaHa y OAHOCY Ha OCTalle, U y TIEPUOJTY TEPHOIY NCTPaXKHBamba je
6wa Manobpojua (2 - 7 napsu/m? peuror aua). KacHuje oBa CTAHHMIITA TOKOM HCTPAXKHBAFSA
HHUCY mpoBepaBaHa (tabema 13, u3semraj 7). [lomynammja y ['onemoj peuu Moxxe Outh
YIpOKEHa H3TPaTHOM W yIOTpeOOM CKH CTa3e y OJNU3WHU OBE pEKe, IIOK CTAHHUIITE
Tprosumnikor Tumoka Moke OUTH YTPOKEHO KaHAIM3AIMOHUM BoIaMa U3 Hacesba KarnHa.

[Momynamuje Bpcte Nemoura cambrica Stephens, 1836 3abenexeHe Cy Ha MOAPYY]jY
Brnacune (Bnacuncka pexa, ManojnoBuna u Tsphancka peka) (Simi¢, 1996), Ha noBpumHu
ox 104 km?. Tokom ucTpaxkuBama 1993. ronuHe OpOJHOCT JapBU OBE BPCTE y MOMEHYTHUM
peKkamMa u3HOoCHIa MpoceqyHo 15 je/:[./m2 peuHor nHa, a TokoM 2005/06. mapBe OBe BPCTE HUCY
Hal)eHe, ka0 HU aayATHU OOJMIM Ha OKOJHOj Beretauuju. [lomymanuja KOHCTaToBaHa y
Tsphanckoj pery HUje TpoBepaBaHa, ajau je TokoM 1995. ronune 3abenexxeHa rycTuHa JapBu
W3HOCHJIA OKO 7 je/:[./m2 peudor mHa. OBa momysaiyja MOXKe OMTH YrpOoXKeHa OTIaTHUM
BOJIaMa M3 JaJIOBHIITA U KOMOBA pyIHHKa oyioBa 1 IuHKa «Tpemuay (tabena 13, usperiraj 8).

C o63upom na cy HaBeIEeHE BPCTE OCET/bUBE Ha 3araljermse, a 10 caja cy 3aderexeHe
yIJIaBHOM MaJoOpOjHE W M30JIOBaHE MOIyJanuje, HEONXOTHO | TpEeIay3eTH MOHUTOPHHT

MOMyJaltja U aIeKBaTHY 3allTUTY y BUJLy CTPOKH]€ 3alITUTE MAaKPOCTAHUIITA.
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3abenexene cy 3 cyomomynanuje Bpere Taeniopteryx nebulosa (Linnaeus, 1758) na
npoctopy CpbOuje Ha mopmuHu o 140 km? Koje cy mehycobno mzomoBane (JlomHHMuka
peka, Brnacuncka pexa u Tproeumku Tumoxk) (Konta, 1997; Simi¢, 1993; Paunov¢, 2001).
[Tpumehena je u3pasura ¢uykTyanuja OpojHOCTH Ha OBUM craHuiTuMa. Cybnonynanuju y
TproBumikoMm THMOKHM TpPETH OMACHOCT OJ OpraHckor 3arahema peke u3 Hacesba KamHa
(rabemna 13, usBerraj 9).

Hasenene Bpcte y Bomama Cp6Ouje, a mpema IUCN kputepujymuiMa CBPCTaHe Cy Y
kareropujy yrpoxenux TakcoHa (EN). ¥ CpbOuju ce 3a caja Hajiaze Ha JIMCTH CTPOTO
samruheHux BpcTa npeMa Bakehem npaBuiHuky (Cirysx6enn rnmacauk PC 05/2010).

[Tocne HajHOBHUjeT JeAeHOT 100a HEKHW TPEACTaBHUIM BpcTa Plecoptera mmajy maie u
M30JI0BaHe IoIyJalumje, mTo je ciydaj ca Perlodes microcephala (Picte, 1833) (Fochetti and
Tierno de Figueroa, 2006). OBa BpcTa je KOHCTaToBaHa CIMBOBMMAa y JyxHe W 3amajgHe
Mopage, 3atum peke Cae, JIpune m Tumoka, Kao W y pekama Koje NPHIMAAajy CIUBY
Erejckor mopa. IlpunmukoMm mpoBepe HWCTHX CTaHUINTA y CIAUWBY 3amagHe MopaBe HHje
notBpheHo mpUCycTBO OoBe Bpcre. TpeHyTHa 3ays3era moBpiunHa Bpcre P. microcephala y
Cp6uju usnocu 158 km? (taberna 13, ussemraj 13).

Bpcra Amphinemura sulcicollis (Stephens, 1836) je mpBu mnyr 3a0enckeHa y
[Ipuspenckoj buctpumu (Dauti, 1983), 3aTuM TOKOM KacHUJUX HUCTPaKHUBAmka y CIUBY
Benuke, 3anagne u Jy:xue Mopase, kao u 'y ciuBy Konybape u Tumoxa (Konta, 1997; Simi¢,
2003; Paunovi¢, 2001; Stefanovi¢ et al., 2009). Ykynna 3ay3era NOBpIIMHA IPOLICHCHA j& HA
364 km?. Ha cBUM CTaHMIITHMa, n3y3eB OHMX Ha npocTtopy Kocoa m MeTtoxuje koja HUCY
MpoBEpaBaHa, 3a0eJIeKeHE Cy MAJIOOPOjHE MOMyIanuje (10 MaKCUMAaTHO 3 napBe/m2 pedHor
nua). Y Briacunckoj petn u ['oneMoj pein 3a0enexeH je maj OpojHOCTH JIapBU OBE BPCTE 3a
50% y nepuoay npoteknux 10 go 12 roguna (tadbena 13, usseruraj 14).

[Tpema xputepujymuma IUCN, oGe oBe BpCTe Cy CBpPCTaHE y KAaTETOPH]y pamHUBHUX
takcona (VU), a takohe cy ykJbydyeHe M y JIUCTY 3alITHNEHUX OWJBHUX M KUBOTHHCKHX
Bpcra Penyonmuke Cpouje (Conyx6enu rmacauk PC 05/2010).

YuraBa rpyna Plecoptera je u3noxxeHa BHCOKOM PU3UKY O] M3ymupama. Ha ocHOBY
ucTpakuBama oj ctpane Fochetti (1994) motepheno je ma ox 144 Bpcra Plecoptera, wak 22
BpcTe ¢y Beh m3ympiie M3 CBOjUX BOJACHMX cTaHumTa y Wramuju [amp. Bpcre Brachiptera
trifasciata (Pictet, 1832), Isoperla obscura (Zetterstedt, 1840) u Brachiptera braueri
(Klapalek, 1900)]. Cryaujama koje cy cmpoBeneHe Ha ¢aynu Plecoptera y Cpouju y
nepuony ox 1950. mo 1995. rogune 3abenexeHo je mpucycTBO 33 BpCTa, KOj€ HUCY

MOTBphEHE Y KACHUJUM HCTPAKUBAKHHMA.
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5.2.20. Trichoptera

Trichoptera cy Beoma xeTeporena rpyrma HHCEKara, Koja je mpema Impema CBETCKOj 4eK
muctu  (World Checklist, TWC - Morse, 2014) npeacraBseHa ca 13.574 Bpcra
muctpuOyupanux y 608 pomoBa u 47 damunumja. Ilpema mnonmamuma wu3  6aze

(www.freshwaterecology.info) 3abenexen je 6poj om 1.212 Bpcra, a Ha ocHOBy Faune

Europea (www.faunaeuropea.org) 3a6enesxeno je 1.049 Bpcra y 69 3emasba.

[Ipema nuTepaTypHUM TMOAAlIMMA BEIUKH JUBEP3UTET OBOT pela HHCEeKaTa je
3a0eneXeH y CycelHUM 3emibama, na je Ttako yak 300 BpcTta perucrpoBaHo y bocHu u
Xepuerosunu (Radovanovi¢, 1953, Marinkovié-Gospodneti¢, 1975, 1978, 1980), 240 y
Pymynuju (Arsov, 1991), 237 spcra y Cmoenmju (Urbani¢, 2004), oxo 230 Bpcra
peructpoBano y byrapckoj (Kumanski, 1985, 1988) u 211 Bpcra y Mahapckoj (Schmepa,
2001). Hemrro mamu Opoj je 3abenexen y Makenonuju, oko 140 Bpcra (Arsov, 1991) u y
XpBarckoj 120 Bpcrta (Matonickin, 1959; Pavleti¢ & Matonickin, 1972; Habdija, 1979).
[Toapyuje KocoBa u Meroxuje jonr yBeK HHje NI€TaJbHO MCTPAKEHO, TaKO Ja C€ TPEHYTHO
oenexu npucyctio o 37 Bpcta (Ibrahimi et al., 2012).

ITpaBa uctpaxusama Trichoptera y CpOuju 3abenexxena cy y pagosuma Radovanovic
(1931, 1935, 1953) u Marinkovi¢-Gospodneti¢ (1975, 1980), xoju OGenexke 150 Bpcra
peructpoBanux 10 1980. romune. Kachuje cy jom 22 Bpcre HOBe 3a (ayny CpOwuje
3abenexxeHe (y cTaaujyMmy japse) on crpane ayropa: Barackov (1973); Konta (1997); Simié
(1993); Markovié¢ (1998); Markovié et al. (1998, 1999); Strahini¢ (2000); Zivi¢ et al. (2000a);
Zivi¢ et al. (2001a).

XKusuh u capaguuim (Zivic’ et al. 2002a,b, Zivi¢ et al., 2006a,b) m3Hoce mpernen
Bpcra Trichoptera y Cpbuju u m3Hoce momatke o 186 Bpcra y okBupy 70 pomoBa u 19
damunuja (Zivié et al., 2006a).

ITpema momarmma u3 6aze (BAES, Simié¢ et al., 2006) y BoaeHHM €KOCHCTEMHMA
Cpbuje 3abenexeHo je 244 TtakcoHa u3 oBe Tpyne umHcekara. Om oBor Opoja 208 je
UACHTU(UKOBAHO 10 HUBOA BPCTE, JIOK je 36 10 HUBOa poja (Tabemna 9, mpuror 1).

BorarctBo Bpcra Trichoptera je ouyekuBano y ¢aynu CpOuje ympaBo 300T BEIHKE
Pa3HOBPCHOCTH CTaHUINTA, HAPOUYUTO y OPACKO-TUIAHMHCKUM permonmma. Ox ykymHo 208
BpcTa HajBehu Opoj je 3abenexeH y CIMBHOM Noapy4djy 3amanne Mopase (125 Bpcra), Jyxue

Mopage (112) u pexe Tumoxk (84 Bpcta) (mpuior 1).
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Ha cesepy CpbOumje mnoctoju Benuka IlaHoHCka HU3HMja, KOja C€ OJIJIHKYje
cnenuUYHUM BpcTaMa CTaHUWINTA (BEIMKE peke, Oape, KaHalW), Ma je oBjae 3alesekeHa
Mama pa3HOBpCHOCT Trichoptera y omgHoCcy Ha pa3HOBPCHOCT y OpACKO-TUIAHWHCKHM
peruoHnMa, Tako je y peuu Jlynas 3abenexeno 49 Bpcra, y Casu 31, a 'y Tucu camo 4.

VY Bomama Cpobuje, a Ha ocHoBy IUCN kputepujyma u3 rpyme Trichoptera 4 Bpcre cy
cBpcTaHe y kareropujy yrpoxenux takcona (EN) m to Bpcre: Beraeodes minutus, Drusus
discolor, Helicopsyche bacescui u Thremma anomalum. JlapBeHu o0muIM OBUX BpCTa
yIJIaBHOM cy TmpoHaleHu OpJCKO-TUTAHMHCKUM peKa W MOToUMMa U OJUIMKY]y ce
OTpaHUYCHUM apeaioM paclpoCTpamema Y BOJCHIM ekocuTeMuMa CpOuje U U3 TOT pasjora
UMajy CTaTyc yrpOKEHUX BPCTa.

Ha ocHoBy nmocanammux Hanmasza Bpere Beraeodes minutus (Linnaeus, 1761) ykymHa
TMOBPIIHHA KOjy 3ay3uMma Ha Teputopuji Cpbuje je csera 14 km” TokoM HCTpakHBamba
1993/94. romune y CpJseuinkoM THMOKY 3a0enekeHa je OpojHa Mmolynaiuja, aad Ipu
MOHOBHHMM, WCTPXHWBAamkMMa HWCTHX CTAaHUIITA HHUCY KOHCTaTOBaHE HHUTH JIapBE HUTH
amynTHu oOmunu oBe Bpcre (Simi¢, 1993). IlpBu Hama3 oBe BpcTe je 3a0elexeH y
PagoBanckoj peun (cnmuB Tumoxa) (Marinkovié-Gospodneti¢, 1975), amu kacHujoM
MpOBEpOM Haja3 Huje moTBpheH. Bpcra je xoHctaToBaHa jomr y I[{pHOBpmikoj penn (cnuB
Tumoka) m y pemm Paum (HII Tapa), roe cy 3abenexxeHe momynamdje MaaoOpojHe
(mojennHavyHM TpUMeEpLH JapBu). BpcTa je oceTspbuBa Ha 3araleme ma je Tako CTAaHUILTE Y
CepspumikoM TUMOKY 300T CMambemha KOJTUYMHE BOJAC Y JICTHEM MEpHOAy U eyTpodusaiuje
CBE Mame MOTOJAHO CTAHMINTE 3a KHUBOT JiapBH oBe BpcTe (Simié¢, 2003). Cybnonymnanuje y
pern Paun cy y okBupy HII «Tapa», a y LlpHOBpIIIKO] peny y mupoj 3alITUTHO] 30HU TTapKa
npupone «Crapa rutanuaay (npuior 2, u3semraj 17).

Cyonomnynaruje Bpcre Drusus discolor (Rambur, 1842), naljene y nororuma na Ilap
minaHuHu 1 Ha KomaoHuky Ha moBpmmHM 01 92 km?, cy 3a0ernexeHe, Kao MaJloOpojHE CBeETa,
2-4 JIapBe/m2 peuHor aHa. 3a caga HUCY npuMeheHu HeraTUBHM (PAaKTOpPH HA CTAHUIITHMA
IZIe je BpcTa KoHCTaroBaHa. Bpcra je u3pasuto xmagHoctreHotepma. Cyononynanuje Ha lap
wianuHd W KomaoHuKy cy y OKBUpY wucTOMMeHMX HanmonanHux mapkoBa (mpuior 2,
u3Berraj 18).

ITpeu Hanasu Bpcre Helicopsyche bacescui Orghidan & Botosaneanu, 1953 y pexama
y ciuBy Jy:xHe Mopagse 1eUHUILY jyKHY U JYTOUCTOYHY TPaHMIly AUCTPUOYIMje OBE BPCTE
y Cpbuju. 3anazHa, jyro3amnajaHa U ceBepHa rpaHuia Auctpudyiuje ose Bpcte y Cpobuju 1o

CKOpO HHCY Omite nedhrHUCaHE.
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[Ipema wuctpaxuBamuMma Zivic et al. (2009a) Bpcra je nponaljeHa Ha jeBeT
JOKanuTeTa YK 3anagHe rpanumne CpOuje, YuMe je ToMepeHa HeHa TpaHulla
pacripocTpamema. Bpera je Ha mer JokaquTeTa KOHCTaTOBaHa Ha IUIaHUHM 31maTulop Koja
npeacTasiba 1o JuHapckor cucrema (koju 3ay3uma Behu neo bocue u Xeprerosuse), Tako
7a ce Moke odyekuBaTH 1a he mcrmTHBama y bocHM M XepreroBHHM TOBECTH 10 IaJber
MpOoIIUpEea 3amajgHe TpaHulle JUCTpUOyIMje oOBe Bpcre. bpojHocT momymamnuja
(cyOmomynamuja) y HEKOJMKO CTAaHUINTA Ha MNoApydjy jyrouctoune CpOuje ce mpema
UCTpaXMBabUMa JlaraHo cMmamyje. [Ipocedna rycTuHa napBu cyOnomnyniannja y TopmbeM TOKY
Cepspumikor Tumoka je Tokom 1991. romune m3Hocwima 22 jezx./m2 pEYHOr JHa, a TOKOM
2004. cBera 5 jen./m? peunor axa (Simié et al., 2006). Cy6rnonynaumja y ropmeM TOKY peKe
Apnayte (cnuB TuMoka) mokasyje HeyjeHaueHy OpOjHOCT 300T HECTaHKa BOJIE U3 OBOT Jiejia
peKe TOKOM CYHIHMX roauHa. Ha ocHOBY Hamasa mpolemeHa je 3ay3era nopuirHa Ha 102
km? (npuutor 2, u3Bewtaj 19).

Ha ocHOBYy wucTtpakmBama BEpOBAaTHO c€ IPBOOWTHH apeas IOIMyJalHje BpCTE
Thremma anomalum Mclachlan, 1876 mpoctupao Ha moToke M HU3BOpPE OPACKO-IUTAHUCKOT
nena CpOwuje, jyxno ox Case u [lynasa (Radovanovi¢, 1931, Marinkovi¢-Gospodnetié¢, 1975,
Filipovi¢, 1965, Simi¢, 1993, Zivié et al., 2001b). OBa MeTanonyanyja je cajaa u3zesbeHa Ha
BHIIIC CyOmomyJsannja o KOjux je HajopojHuja 3abenexxena y Bpeny Cokobamcke Mopasuiie
(ipocedHa TYCTHHA JIApBH H3HOCHIA oKko 32 jex./m?) (Zivié, 2005; Simié et al., 2006). V
cyononynanujama y 3amagHoj Cpouju (moxpydje 3matubopa, Tape) mocie mpoBepe HUCY
Hal)eHM HHM JTapBEHW HU aayJITHU OOJIMIIM OBE BPCTE, IITO j€ y3POK BEPOBATHO KaIlTUPAHE
n3Bopa. Cybnonynanuja Ha Konaonuky, Takohe je Beoma npopehena u Hahena je y jennom
OTOKY y TOpHEeM TOKy JIMCHHCKe peke, anu cy rycrune mame u kpehy ce ox 1-2 jex./m?
peuror ngHa. Ha OCHOBY OBHMX Hajnasa MpOIEH-CHA je 3ay3eTa MOBpIIMHA o cBera 27 km’
(mpwuutor 2, u3Bemtaj 20).

HcrpakmBama Makpo3000eHTOCA BOJIeHUX ekocrucTteMa y CpOuju ykasyjy Aa Jiona3u
J0 TIOMepama 3amajHe rpaHuie apeana Bpcre Thremma anomalum. Hawme, moHOBHUM
nperpaxuBambeM cranumTa y 3amnagHoj Cpouju u y ceBepHoj Lpuoj ['opu Ha kojuma je
paHHMje HajaXeHa, BPCTa HHUje KoHcTatoBaHa (Zivié et al., 2013). Jlokamuretn y BocHu u
XepleroBuHN HUCY MPOBEPEHHU, ajdd Ha OCHOBY JIMTepaTypHHX momataka (TroZic-Borovac,
2004), ka0 ¥ 360T CIMYHOCTH EKOIOIIKHX (akTopa ca nokamuretnma y Liproj Topu, Zivié et
al. (2013) nomase 1o 3akJbydka Jia je BPCTa BEPOBAaTHO HECTANIA M Ca OBHX JIOKAJIHUTETA ILITO

TOBOPH O 3HAYajHOM [TOMEPAmY 3aIagHe TpaHuIle BEeHOT apeaa.

128



Ana Ilemposuh Joxmopcka oucepmayuja

C napyre cTpaHe, UCTM ayTOpU Cy OBY BPCTYy TNpoHANUIM Ha 17 jokamurera y
HMCTOYHO], JYroucTouHo] W jyxHo] CpOumju, y JnenoBuma apeaja TAe [0 cajaa HUje
pETrUCTpPOBaHa, a KOju Ne(UHUIITY HOBY CEBEPO3aNaaHy U 3araaHy IpaHuIly BEHOT apeana.

VY kareropujy pamuBux Takcona (VU) 3a caga je cBpcTaHa caMo jeHa BpPCTa U TO
Wormaldia subnigra Mclachlan, 1865. 3a6enexena je Ha moapy4jy Komaonuka, CBpJbHIIKOT
Tumoka, 3maTrbopa, Ha cTaHuIITHMA Yy HeHTpanHoj Cpouju (peka I'pomrauima) (Marinkovic-
Gospodneti¢, 1975; Barackov, 1973; Simi¢, 1993). CtBapHu apean oBe BpcTE HM3HOCHO je
22500 km® MehyTuM, TokoM HOBHX HcTpaxuBama (2005, 2006 u 2010. rogume) u
poBepoM cTaHumTa y neHrpainHoj Cpouju (I'pomnuia), ucrounoj (Cepspuiiku TuMoK) u
3anagHoj CpOuju J1apBe U aIyJITH OBE BPCTE HUCY KOHCTaToBaHe. C 003upoM fa je oMo 10
CMamema apeajla TPEHYTHA 3ay3eTa MOBpIIMHA MpOleHeHa je Ha 122 km?. 3aGenexene
nomnynaiuje cy mMaioOpojHe mocebHo y moTtoruma Ha nojapydjy Komaonuwka (oxg 3 mo 25
napB.I/I/m2 peunor nHa). Bpcra je ocetsbuBa Ha 3araljeme Boje u eyrpodusamujy (mpuior 2,
usBeriraj 23).

Zivié et al. (2006a) naBoxe Bpery Drusus serbicus Marinkovi¢ kao eHmeMcKy BpeTy
3a ¢dayny Cpbuje, nox cy Bpcre Crunoecia bosniaca Marinkovi¢-Gospodnetic 1970,
Rhyacophila bosnica Schmid 1970 u Rhyacophila vranitzensis Marinkovi¢ i Botosaneanu
1967 ennemcke Bpcte 3anagHor bankana.

[Mpema Jlumuodaynu Eppone (Botosaneanu & Malicky, 1978) Bpcra Drusus
botosaneanui Kumanski 1968 je ennemcka Bpcra Mcrounor bankana, anu mojaBa oBe BpCTe y
CpOuju (na rranwan Komaonwk y CaMOKOBCKOj pelld M Ha IUIaHWHH Tapa) mMcma OBY
TBPAKY, jep nopen byrapckor moapydja, apean pacipocTpamema OBE BPCTE MPOTEXKE Ce Ha
3amaj 70 CiMBHOT moapydja pexe Jpune (Zivi¢ et al., 2006a). Taxohe je 3abenexena Ha
cranuintuma Ha KocoBy (Ibrahimi et al., 2012), rae je Beoma MIUPOKO PaclpoOCTpaAmbCHba.

Henasho je Bpcra nponaljena u y Ainoanuju (Olah, 2010).

5.2.21. Coleoptera

I'moGanuu ausep3uter akBatuyHUX Coleoptera mpornemweH je nmpubmmxao Ha 180.00

Bpcra (Jach & Balke, 2008). Ha ocnoBy monmataka u3 6ase (www.freshwaterecology.info) y

EBpomnu je 3a6enexeno 2.228 Bpcra y okBupy 21 damunuje u 127 ponosa.
JIOK je y eBpOIICKMM 3eMJbaMa OBa Ipylia WHCEeKaTa MPHINYHO T00pO UCTpakeHa, Y
CpOuju cy ucTpakuBama JEIMMUYHA, YTJIABHOM Y OKBHPY KOMIUIEKCHUX XUAPOOUOIOUIKUX

MCTpaXKHBama IPYTHX rpyna MakposooGentoca (Baratkov, 1973; Simi¢, 1996; Zivié et al.,
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2001a,b; Paunovi¢, 2007). U3 pasnora ga je BeoMa TEMIKO NMPUKYIIUTH OBE OpPraHHU3ME
(Caldara & O'Brien, 1995), 3a caga mocToju Beoma Majo IojaTaka O Haja3MMa OBE IpyIie
MHCeKaTa y BojieHuM ekocuctemuma CpOuje. Ha ocHOBY fgocaiammux nojaTtaka 3a0enexeHo
je 85 TakcoHa o] Kojux 58 je ca CUTypHHM TaKCOHOMCKHUM CTaTycoM y okBupy 13 ¢amuiyja,
a octanux 27 je unenrudukoBano 1o HuBoa poaa. Hajeehu nusepsuer y CpOuju 3abenexeH
je y cnmuBHOM nozipy4jy JyxHe u 3amagne Mopage (ca o 41 Bpcrom). Hajopojanje dhamumnuje
cy Curculionidae u Elmidae ca mo 12 Bpcta u Dytiscidae (10 Bpcta) (Tabena 9, mpuror 1).

Hajnerasmuuje je mpoyudenHa ¢pammmumja Curculionidae on crpane ayropa Ilemmh
(Pesi¢, 2000, 2004, 2006, 2012). ¥V okBupy oBe (amunmje 3abenexeHo je 11 Bpcra u TO
BOJICHUM eKocucTteMuMa y okonuHu KparyjeBna (jezepo I'pyxa, ['pomnuna, lymapuie u
jesepo byOam).

C o03upomM Ha cna® CTeleH HUCTPaKCHOCTH OBE TIpyle HMHCeKara J0 caja HUje
NPUMEHCH HUjeaH B KOH3epBaIlyje, KaKo Ha TII00aJTHOM Tako M Ha JIOKAIIHOM HUBOY, IIITO

j€ MOTIYHO HEOMpaBAaHO 003UPOM Ha HHHUXOB €KOJIOIIKH 3HAYa].

5.2.22. Diptera

AxBatnuHe Diptera npexacrtaBibajy  Hajpa3HOBPCHHWjY TIpyIly HHCEKara Yy
CIIAaTKOBOJHHMM €KocucreMuma. Ha r1iiobasHOM HHBOY omucaHo je a0 caxa 33.000

cmatkoBoguux  Bpcra (Balian et al.,, 2008). Ilpema momamuma wu3  0ase

(www.freshwaterecology.info) ausepsuter Diptera y EBponu je npencraBibeH ca 2.342 Bpcre
y okBHpY 29 dammnuja u 334 ponoBa, He ykibydyjyhu damunujy Chironomidae. I'moGanau
muBep3uteT pamunuje Chironomidae je nmpencraBsben ca 4147 onucaHux Bpcta y OKBupY 339
ponosa (Ferrington, 2008).

Ha ocHOBYy pocajmamimux HWCTpaKMBama Yy BOJIEHHM ekocuctemuma CpOwuje,
3abenexxeHo je ykynmHOo 326 TakcoHa u3 19 ¢ammnumja. HajOopojuuja dammnumja je
Chironomidae ca 182 BpcTe ca BadWJAHUM TaKCOHOMCKMM cTaTycoM u 18 TakcoHa
uaeHTuduKoBaHUX 10 HMBoa poga. Ocrammx 126 Ttakcoma Diptera, om kojux je 74
UICHTH()UKOBAHO IO HUBOA BPCTE, a YaK 52 TaKCOHA IO HUBOA POJia, 3a0€NIeKEHUX Y OKBHPY
18 pamunmja (Tabena 9, mpuor 1).

OsBa rpyrmna je UuCTpaxMBaHa TOKOM KOMILICKCHUX XHIPOOHOJIOIIKAX HCTPAKHUBaba ca
OCTAJIUM TpymamMa aKBaTUYHUX MakKpoOecknuMemwaka. Hajpumie je mpoyueHa Qamunmja
Chironomidae. ¥ okBupy pena Diptera, ¢pammnmja Chironomidae npesicraBiba rpymy Koja ce

KapakTepHIle I[IUPOKUM paclpoCTpameheM W HajBehuM JTUBEp3UTETOM Y 3ajeHUIH
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makpoOecknumemaka (Marziali et al., 2010). Ox ykynro 11 onucanux nordamunuja u 4.147
Bpcta, y EBponm je mo caga 3abenexxeHo mpucyctBo 1.258 takcona pacriopehenux y 8
norpammwirja (Buchonomyiinae, Chironominae, Diamesinae, Orthocladiinae, Podonominae,
Prodiamesinae, Tanypodinae u Telmatogetoninae). Ca Tako BHUCOKUM JHBEP3UTETOM Y
EBponm oBa rpyma ojcTyma ol ycTaJbeHOT TpeHIa moBehama muBep3WTeTa O IMOJIOBA Ka
€KBaTOPy, KOjU je 3a0eeKeH KOJ| OCTAIMX MPEACTaBHUKA 3ajeHHUIIE MaKpOOCCKHUUMEHaKa.
Ha BayikaHCKOM MOJIyOCTpPBY je, IpeMa JIUTEPaTypHUM IMoaliMa, Kao ¥ Ha OCHOBY ToJjaTaKka

u3 Fauna Europaea (http://www.faunaeur.org), y Pymynuju 3abenexeno 403 Bpcre, y

Mahapckoj 350 Bpcta, y byrapckoj 179, y Makenonuju 96, y XpBarckoj 75 u y CinoBeHuju
25. V jotmukuM exocucremuma CpOuje 1m0 cama je peructpoBaHo 182 Takcona u3 6
notrdamunuja. Hajpehum Opojem TakcoHa ommukyje ce motdamunuja Orthocladiinae (87),
ciene Chironominae, ca 3abenexenux 76 u Tanypodinae ca 27 Ttakcona. Ca HajMmame
TakcoHa cy npucyTHe notdammiuje Diamesinae (7), Prodiamesinae (3) u Podonomidae (1).

[IpBa ucrpaxuBama payHe xupoHomuaa cy Tokom 7/0-ux u 80-ux roguHa aBageceTor
BEKa CIpoBeleHa Ha pekama Bemuka Mopasa, Jyxxna Mopasa, Ilex n batiaBa, kao u Ha
akymynanujama ['pomnnna u Mehyspuje (Jankovi¢, 1976, 1978, 1981, 1983, 1998). Kao
pe3ynTaT OBOT MCTPa)KMBama, MPBU MYT j€ MPEJICTaB/beH KBAJUTATUBHU CACTaB 3ajEqHUIIE
XUPOHOMHJIA TI0 CIIMBOBHMMA, T/i€ je HajBehu Opoj BpcTa OMO 3a0elekeH y CIMBYy JyxHE
Mopase (60 peructpoBanux Takcona). Ha cnuBy peke Ilex je ycraHOBIbeHO MPUCYCTBO 47, y
Benukoj Mopasu 35 u cnuBy peke batnaBa 24 takcona. HakoH mayse ox Tpu jaeueHwHje, y
cuBy Jyxxne MopaBe je y moHoBJbeHO] cryauju 2010. rogumHe, ca TymhoM Mpexom
nokanuteTa, uaeHTuGukoBano 115 takcona (MilosSevi¢ et al., 2012; Milosevi¢ et al., 2013;
Milosevi¢ et al., 2014).

[Topen Tora mITO je y OBOM CIMBY IOKPHUBEH HajBehu orcer HaAMOPCKHX BHUCHHA, a
caMUM THM W HajBehH JUBEP3UTET CTAHMINTA, 3a0€JIeKEHO OOraTCTBO BPCTA CE MOpaA y3€TH Y
003up ca oapehenom mozom ompesa. C o03upom Aa je OOraTcTBO BpCTa Y Pa3IuIUTHM
pErMOHMMA y BHCOKOM CTEMEHY TOBE3aHO Ca Pa3IMYUTOM KOJUYMHOM HAamopa YJIO0KEHOT y
ONMCHUBaY JIOKaNHE (ayHe MaKpoMHBEpTeOpaTa, BEpOJOCTOJHOCT OBOT IOjaTaka o
JTUBEP3UTETY j€ nucKyTraOmiaHa. Ha mcTH HauMH ce Moke O0jaCHUTH M HHM3aK JHBEP3UTET
3a0eeKeH Ha OHMM BOJIOTOKOBMMA TJie TO HHje ouekuBaHo (Tumok, Tuca, MnaBa u Ilex,
Nlpuna u Komybapa; tabema 9, mpumor 1). C apyre crtpaHe AMCTpUOYIIMOHH 0Opa3zail
XHUPOHOMHM/JIA Y HU3UJCKUM peKaMa je OUeKHBaH, Ca YMEPEHUM BPEIHOCTHMA OOTraTCTBa BpCTa

xupoHomua (tabena 9, mpusor 1).
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VY3umajyhu y o003up nuTeparypHe MojaTKe, Kao M HEMyOJWKOBaHW Marepujal,
TpeHyTHa jucta xupoHomuaa y Cpobuju ce cacroju ox 182 Takcona u3 6 mordamminja
(Tabena 9).

Y 0BOj CTYAMjH j€ PETUCTPOBAHO MPUCYCTBO 5 TaKCOHA HOBHX 3a (ayHy XHPOHOMHUIA
Cpouje: Brillia flavifrons (Johannsen 1905), Corynoneura cf. antennalis sensu Schmid
(1993), Endochironomus dispar (Meigen, 1830), Micropsectra bidentata Goetghebuer 1921,
Microtendipes pedellus agg. sensu Moller Pillot (1984).

dayHHCTHYKA UCTpaXHBamba Makpobecknumemaka y CpOHju cripoBoaMIa Cy c€ MOA
pa3IMYUTAM OKOJHOCTHMa (BEIMYMHA HWCTPaKMBaHE OOJIACTH, YYECTAJOCT Y30PKOBama,
nmapBe wiu er3yBuje mnyma). C oOG3upom ma je ¢amunmja Chironomidae TakCOHOMCKH
npoOiieMaTHYHa TpyIa, CTAIHEe MPOMEHE Y HOMEHKJIATYPH, ca jeJHE CTpPaHe, U BPEMEHCKHU
JTMCKOHTHHYHUTET Yy UCTpakuBamwy (ayHe xuponomuaa y Cpouju, ca 1pyre cTpaHe, J10BOJE Y
MATakE TAYHOCT MPHUKa3aHe KBAJTUTATUBHE CTPYKTYpPE 3ajeHUIle XUpoHOMHaa. To ymyhyje
Ha Jlajhba UCTPAXKHUBAMKA Y TOTJIENY CTyaUja CIIPOBEACHUX HAa HEUCTPAKEHUM BOJAOTOKOBHMA,

Ka0 U KOPEKIIMje 1 PeBHU3H]je CBUX MTyOJIMKOBAaHUX Y€K JIMCTa OBOT MOJpYYja.

5.2.23. Heteroptera

I'moGanmam nuBep3uTeT BojeHUX Heteroptera mporemyje ce Ha oko 4.656 y okBupy 20
damumuja u 326 pomoBa (Polhemus & Polhemus, 2008). Ha ocHoBy 0a3e

(www.freshwaterecology.info) y Espomnu cy 3abenexene 124 Bpcre u3 13 damunuja u 30

ponosa. dayna BonmeHux Heteroptera je nenoBosbHO mpoydeHa y CpOuju. Ilomamm cy
yrilaBHOM (parMEeHTHCAHU W jaBJbajy ce€ y (ayHHCTHYKUM paJOBUMa WM Y OKBUPY
CJIOKEHUX XUIPOOHOJIONIKUX CTYAHja O]l CTpaHe mojeauHux ayropa (Simic, 1993; Markovié
et al., 1998, 1999,; Zivi¢ et al., 2001a,b, 2002¢c, 2002d, 2002e, 2004; Zivi¢, 2005), amu
noceOHa Nakika HUje ocBeheHa 0Boj rpyy opraHu3ama.

[Ipema Ga3u TpeHYTHH IUBEP3UTET OBE TPYyNE Yy BOJACHUM ekocuctemuma CpoOuje
npeacTaBbeH je ca 30 TakcoHa O/ KOjux Cy 22 MAeHTU(HUKOBAHU 10 HMBOA BPCTE, a 8 110
HUBOa poa (tabemna 9, mpuior 1).

On crpane ayrtopa (Protic & Zivi¢, 2007; Proti¢ & Zivié, 2012) y oxBupy
XUAPOOMOJIOMIKUX UCTpaXkuBama Jyxae Mopase nnentudukoBano je 11 Bpcta xerepomnrepa
Koje cy knacudukoBaHe y 7 ¢amuinuja, 1ok je y peun CutHunm 3adenexeno 12 spcra. OBom
NPUWINKOM cy yTBpheHe HoBe Bpcte 3a payny Cpowuje: Velia caprai (Tamanini 1947) u Velia
affinis filippii (Tamanini 1947). Hana3 Bpcre Aquarius najas (De Geer, 1773) je y ciauBy

132


http://www.freshwaterecology.info/

Ana Ilemposuh Joxmopcka oucepmayuja

Jyxue MopaBe npyrum Hamaz 3a CpOwujy, jep je oBa BpCTa NMPBU MYT PEruCTpOBaHA Ha

bBepnany (bosseTuncka peka) (Protic, 1998).

5.2.24. Neuroptera u Megaloptera

Jlo cana je ommcano 6iu3y 370 Bpcra mapsu Megaloptera koje xwuBe y Boau u 73
BpcTa y OKBUPY 2 (amuimje Koje MpuIanajy akBaTHYHHM TpencraBHuIuMa Neuroptera

(Cover & Resh, 2008). Ha ocuoBy 0Oa3e (www.freshwaterecology.info) y Espomu je

KoHcTatoBaHo 9 Bpcta Neuroptera y oxBupy 3 damunuje u 6 Bpcra Megaloptera. ¥ Cpouju

cy 3abenexxeHe 1o 2 BpcTe u3 o0e oBe rpyne uHcekara (tabena 9, mpuror 1).

133


http://www.freshwaterecology.info/

Ana Ilemposuh Joxmopcka oucepmayuja

5.3. CTpareruja KoH3epBalHje aKBATUYHUX MAaKpPOOeCKMYMeEHaKa Ha

HAIIMOHAJTHOM HHUBOY

Hanmopu 3a pa3Bujame Moaena M CTpaTerdje  KOH3EpBalMja aKBAaTUYHUX
MaKpoOECKMUMEHaKa, ¢ 003MPOM Ha HHUXOBY EKOJIONMIKY (JJAHIIM HCXpaHe, MOHUTOPHHT,
rimobaiHo 3arpeBame Tierno de Figueroa et al., 2010), anu 1 eKOHOMCKY yJI0Ty (KOPHCTE ce y
UCXpaHU, METUIIMHHU, papMalHju U i), Cy HOTPEOHH U OIIpaBIaHHU.

Jenna ox rmaBHUX Temikoha KOH3epBalje OBE IpyIe OpraHu3aMa je lbUXoBa OpOjHOCT,
3aTHM BHUIIE WIM Mame creruduyaH XKMBOTHH LUKIYyC, Maje JUMEH3Hje Tela 3a BehumHy
takcoHa u ci. Ca gpyre crpaHe, jaBjba c€ M NPOOJIIEM EKOHOMCKE OIpPaBIaHOCTH
KOH3epBallyje, 300 BEIMKHUX TPOILIKOBA Ca jeJHE CTpaHE U CI1a0dor pasyMeBama JPYIITBEHUX
CTPYKTYpa, MOceOHO U3 eKOHOMCKE cepe, ca Ipyre CTpaHe.

OcuMm oBuX moremkoha, YMKEHWUIIA j€é W J1a Cy KPUTEPHJyMH 3a TIPOLCHY
YIPO’KEHOCTH OPTaHCKHX BPCTa MPBOOMTHO AM3AjHUPAHU 3a NPOLEHY PU3MKa M3yMHpamba
nornysnaiyje Ha riio0aTHOM HMBOY M Ha Taj HAYMH YECTO Cy ce J00Hjajie HeTayHe MpOIEHE
KaJa ce mpuMemyjy Ha pernonanse nonynaunuje (Gérdenfors, 1996). 3nauajan nonpuHoc y
3alITHTH BPCTa Ha HAI[MOHAIIHOM HHBOY AaTh Cy y pamoBuma Hilton-Taylor et al. (2000),
Keller et al. (2005), Gérdenfors (2001) u Gérdenfors et al. (2001) rae IUCN kputepujymuma
u3 1994. roguHe nomajy u HOBE KpUTEpUjyMe KOjU C€ BHIIE OJHOCE Ha Kiacupukauujy
yrpoxeHux BpcTa Ha peruHaiaHoM HuUBOY (IUCN 2001, Bep. 3.1). Mlako cy HOBU KpUTEpHjyMHU
Tpebamu na Oyay NpUMEHJPMBH 3a BehWHY ommcaHumX BpcTa, 3aCTYIJBEHOCT AKBATHYHHX
OecKkruMemaka Ha rj00aTHUM M PETHOHATHUM JINCTaMa je U 1aJhe BeOMa MaJia, y OJTHOCY Ha
Apyre Tpyle opraHu3ama, Ipe CBera KMUMemaKe M BacKyjapHe Omibke. J[ok cy ckopo cBe
BpCTE cUcapa, MTUlla U BoJ03eMalia npouemene Ha ocHoBy kputepujyma IUCN, camo 0.5 %
apTporioJa je MPOIECHEHO M TO, mpe cBera, jentupu (Lewis & Senior, 2011), BuawHM
komuu (Clausnitzer et al., 2009) u cnarkoBoanu pakosu (Cumberlidge et al., 2009).

OBakBO cTame yKasyje Ha MPUCTPACHOCT MpeMa KPYITHUJUM BpcTama, ca jeIHe CTpaHe
300r BHXOBE CIOCOOHOCTH Ja HMMAjy HIMPOK apeajl paclmpocTpamema, a ca Apyre 300r
JaKmer y3opkoBama M mnpahema BUXOBHX momynanuja. Jlakme, camamma LlpBena mmcra
M30CTaBJha CUTHU]E OPTaHU3ME y KOje Crajajy U akBaTHUYHH Oeckuumermaru. OBU OpraHu3Mu
4ecTo uMajy: crneuuuyaH KUBOTHH LUKIYC, CHEHU(PHUYHY AMHAMHUKY OpOjHOCTH
nomysnaigje, 4ecTo Maje W/Miu OrpaHHueHe apaie, rna je u npaheme BUXOBHUX IMOIyJaluja
OTEXaHO y nopehemy ca KpymHUjUM OpraHu3MHMa.
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[Topen OeckuuMemaka W MHOTH Jpyre Tpylne ce CyouaBajy ca CIMYHUM
morermkohamMa, Ha npuMmep Maje 3esbacte Omsbke (Lozano et al., 2007), Gpuodwure
(Hallingback et al., 1998; Hallingback, 2007), kao u rpbHBe W JHIIAjeBU KOjH Cy Takohe
3aHEeMapeHH.

ITpema, Cardoso et al. (2011) pa3nosu 3a temky npuMeny kputepujyma IUCN, kana cy
y nuTamky Oecknumemanu, cy cienehu: 1) BehwHa BpcTa je HeommcaHa, 2) AUCTpHUOYyIH]e
ONMCaHMX BpCTa Cy Hemo3HaTe, 3) OpOjHOCT BpCTa M HHXOBE NPOMEHE y MPOCTOpPY U
BpPEMEHY Cy HeIO3HaTe U 4) eKOJIOTHja U OCETJBUBOCT BPCTa HA MPOMEHE CTaHUINTA Cy TaKkohe
Hero3HaTe. OBa YETHPH HEAOCTAaTKa MPOM3MIA3e M3 YMEHCHUIIE J]a OCHOBHO HCTPAKUBAHHC
OecKHUMemakKa, a MoceOHO y Be3U ca ’bUXOBOM TaKCOHOMH]JOM U UCTOPU]OM, j€ NeUIIUTaApPHO
u HenoBosbHO (Cardoso et al., 2010). OBakBu HeIOCTAIM OTEKABAjJY MPUKYILIbAKE JTOBOJHHO
nH(popMaIja 1a ce BPCTE CBPCTAjy Yy jeqHY OJ KaTeropuja yrpoxkeHoctu. Mehytum, dak u
aKo ce MPUKYMH JOBOJHHO MH(POpPMAIHMja CaJallkhbi KPUTEPHjyMH HUCY TOTOJIHU 3a BehuHy
oecknumemaka. Ayropu Cardoso et al. (2011) cmarpajy aa je moTpeOHO aa ce peBUANPAjY U
Moaudukyjy mocrojehu xpurepujymu kako 6u ce nopehana muxoBa e(hUKACHOCT MPUITMKOM
MIPUMEHE Ha BpcTaMa OECKUIMEHhaKa.

Pa3Bujena crparermja KOH3EpBallMje AaKBAaTMUYHHUX MaKpOOECKHUMEHaKa Koja je
NPUMEKEHA Y OBOM PajJly Yy MHOTOME pelliaBa HaBeleHE TEeIKohe, Kako y HAy9HOM TaKo M 'y
€KOHOMCKOM CMHCITY.

LenokynHa cTpykTypa cTpareruje ykjiana ce y mupoko npumemeH cuctem [UCN
KaTeropusaluje yrpoKEHOCTH TaKCOHA, ald IMPEJCTaBJba U HOBE HEOIXOHE EIEMEHTE 3a
YCIIENIHY TIPUMEHY OBOT CHCTEMa y KOH3EpBallMjU aKBaTHUYHHX MaKpOOECKHYMEHaKa Ha
JIOKQJTHOM HUBOY.

[IpBu u HeomxomaH eNEMEHT CTpaTervje, KOju je MO0 Tpajalky HajIyXKH, je
Crielnyjaan3oBaHa 0a3za mojaraka Koja MPUKYIJba IMyOJIMKOBAHE WCTOPHJCKE M Caalllikhe
HUCTPaXMBAYKE TOJIATKE O IMPOCTOPHO] W BPEMEHCKO] TUCTPHOYIMjU TaKCOHA HA JEIHO]
reorpad)CK WJIM TOJIUTHYKK JeduHrcaHoj jokanHo] teputopuju (Bonada et al., 2006;
Statzner et al., 2007).

baza xao mpumapHa OCHOBa CTpaTerHje, Hajlpe Mpyska Mperiesl yKymHor Opoja TakcoHa
aKBaTMYHMX MaKpOOECKHYMEHaka Ha HEKOM JIOKaJTHOM TMOApydYjy. 3a Haiie MoaApydje
UCTpaXMBamka YKymaH Opoj 10 caja Bepu(UKOBAHMX BaJMIHUX TAaKCOHA AKBAaTUYHUX

MakpoOeckrmuMemaka n3nocu 995 (miro je manexo oj KOHauyHOT Opoja).
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[Ipumena cucrema IUCN kareropusaiyje Ha OBOJMKOM OpOjy TaKCOHA je TelIKa U
yecTo Hemoryha, He camo 300r Benumke OpojHOCTH Beh M 300T OTPOMHE XETEPOTCHOCTH
nojiaTaka. XeTeporeHocT MojaTaka je YCJIOBJbeHa ca je[He CTpaHe XeTeporeHomhy rpyna,
ayTOEKOJIOTHJOM TMOjeJUHAYHUX TaKCOHA, >KUBOTHUM IMKIYCOM, Ka0 W HCTPaKUBAUYKUM
HarlopuMa Ha HEKoM mojapyd4jy. Kao pesynrar cBera HaBeJeHOI MMamoO 3a IOCIEAUILY
HEONpaBJAaHO Mald Opoj BpcTa aKBaTUYHUX MaKpPOOECKHMUMEHaKa Ha TJIOOAIHWM, alld U
nokanHuM LlpBeHum nucrama. Y mpuiior OBOME Y OBOM HCTpaKMBamy, MpeMa noJaiuMa 13
6a3e, a Ha ocHOBY kpurepujyma IUCN, Ge3 mpumMmemeHe ctparervje mMoryha je mpoieHa 3a
camo 24 BpcTe MakpoOecKnuMemaka, mro je 2.4 % ox ykymHor 6poja BpcTa KOHaCTaTOBAHUX
y BojIecHUM ekocucteMuma Cpowuje.

Y muiby mnpeBasmiaxema OBOr mpoliema,  MpUMEHkEHa CcTpaTeruja mnpensuba
¢untpupame 0a3ze, OJHOCHO CHHCKAa 3a0eleKEHMX TaKCOHA Ha OCHOBY 0/a0paHHX
MOITYJIAIIHOHO-EKOJIOIKUX KPUTEPHjyMa y IIHJbY TpENO3HaBamka U W3/[Bajahba OHUX TaKCOHA
KOJH MMajy KOH3EpPBAaIlMOHM 3Ha4yaj] ¥ OHU CE O3HAYaBAj]y Kao JOKAIHO 3HA4djHe jeOunuye
konzepsayuje JI3JIK.

Kputepujymu He aBopu3syjy yecte TakcoHe, Beh oHe Koju nMajy ocobune: onaaajyhux
MoIyJIalfja ¥ apeaya paclpoCcTpamemha, Kao U CICHjaTn30BaHe U OCET/hUBE TakcoHe. Ha
OBaj HAYMH 3HATHO C€ PeayKyje Opoj TaKCOHa 3a KOje je MOTPEOHO Majbe UCTPAKUBABE Y
by IUCN kareropuszanuje, Beh ce uCTpakuBame yrposKeHOCTH HajIpe BPILIHU 32 OHE BPCTE
KOj€ Cy U3JIBOjeHe y mpolecy GpuiaTpupama 6ase.

Crpareruja nasse mpeaBuha jour Behy cenekiujy, Tako IITO MPEKO MOAU(PUKOBAHOT
mozena ESHIPPO oxapelyje HUBO oKkaHOT pr3nKa H3yMUpama U IPUOPUTETa KOH3EPBAIlHje
JI3JK Takcona koju cy Ha ocHoBy IUCN kpurepujyma oapeheHu Kao yrposkeHH, ajld U OHUX
Koju cy o3HaueHu kao DD. Ekonomko ompaBname 3a OBaj NMOCTYNAaK j€ YMI-CHHULA Ja
JIOKaJHEe TomyJalyje pa3BHjajy crneruduyHe aJanTHBHE OCOOMHE Yy OJHOCY Ha JIOKAJIHE
ycnose cranumnta (Schnell et al., 2013). Ca acrnekra pu3uka o U3yMHparma M MPHOPUTETA
KOH3€epBalllje, OBa YNHCHHIIA YKa3yje Aa TAKCOHU KOjU UMajy UCTY KaTErOpujy YTPOKEHOCTH
300r crieupUUHUX EKOJOMKUX (haKTOpa Ha JIOKAIHOM HUBOY MOTY MUMAaTH Pa3IUYUT PU3HMK
OJ1 U3yMHpama, a CaMiM TUM U TIPHOPHUTET KoH3epBaije (Simic et al., 2007, Klobucar et al.,
2013).

VY mpuiior oBoMe BUAM ce Aa BpcTa Protonemura meyeri, nako mpurmana KaTeropuju
EN, uma III mpuoputeT KOH3epBanuje Ha HAIlMOHAIHOM HUBOY, 32 Pa3jHKy O]l OCTAINX BPCTa
u3 rpyne Plecoptera koje mpunanajy kareropujama CR, EN, VU, na yak u oHe Koje Cy

cepctane y DD umajy Il nproputeT KoH3epBammje.
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Kon Ephemeroptera 19 Bpcra xoje cy o3nadueHe kao JI3JK cBpcrane cy y kareropujy
DD, anu je momohy ctpateruje Ouno moryhe onpeauTH HUBO pU3MKa O] U3yMHpama, Kao U
HUXOB IIPUOPHUTET KOH3EPBAIlje Ha JIOKATHOM HHUBOY.

OcuM 3a KOH3epBallHjy CIIELUjCKOT TUBEP3UTETa, IPUMEH-CHA CTpaTeruja uMa 3Havaja
U 3a OYyBame EKOCHCTEMCKOr amBep3uTera. Ha OCHOBY crparermje oapeleHa cy ciamBHa
mojpy4ja Koja Cy LIEHTPU JAUBEP3UTETA TIOJeIUHHUX TPyMa aKBaTUYHUX MaKPOOECKHMUMEHAKa,
Kao M BOJIeHa cTaHMIITa ciauBa Erejckor mopa kao “hotspot” moapydja oBHX KHBOTHHA 3a
CpOujy.

Ha oBaj HauMH y EKOJOUIKOM, aldi M Y €KOHOMCKOM CMHCIY, (UHAIHH pe3yJaTar
CTpaTervje je, mpe CBera, 3HaATHO CMamkemke Opoja TakcoHAa KOojuMa je KOH3epBallHja
HEOITXOHAa HAa HEKOM JIOKAJIIHOM IOJIPYYjy, & CAMUM TUM M BEJMKa YIITEIa CPEeIACTaBa KOjy

JIOKAJIHE 3ajeJHHIIC WIN Jp>KaBe Tpeba Ja u3B0oje 32 OBY HAMEHY.
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6. 3ak/byuak

138



Ana Ilemposuh Joxmopcka oucepmayuja

Ha ocHOBY 1enokynmHUX pe3yiTara KOju Cy M3HETH Y OBOM pajy, MOTY c€ JOHETU

cnenehu 3aKIbydIy:

baza moparaka mon HaswBoMm «buommBep3uTeT akBaTHYHUX ekocuTemMa CpOuje»
BAES Ex situ omoryhaBa nperyien crama OMoauBep3UTETa aKBATUYHUX EKOCHCTEMA

Cpouje. [leo 6ase moctyman je riiobanHoj Mpexku Ha aapecu http://baes.pmf.kg.ac.rs,

gyuMe je omoryheHo mpaheme Tmomaraka O JMBEP3UTETy BpPCTa, Mpe CBera
MaKpOOECKHUMEHhaKa, Kao W Makpoalrd W puba y aKBaTHYHHUM EKOCHCTEMHMa
Cpowuje.

baza momaraka BAES canpsxu mogatke nBojakor mopekia. Ca jeHe cTpaHe Hajla3e ce
O6ubnuorpadcku moxany o HajJazuMa MakpoOeCKMUMEHhaKa y BOJICHUM €KOCHCTEMUMa
Ha noapy4jy CpOuje, moyeBmu o1 mpBor Hanasa u3 1873. rogune, a ca qpyre cTpaHe
Cy moJaly O Halla3uMa MaKpoOeCKHYMEHmaKa MPUKYIJBCHH TOKOM 10-roqumrmux
KOMIUIEKCHUX XUIPOOUOIIONMIKUX UCTPAKHBAMA.

Ha ocHoBy momaraka u3 6a3e mpUIPEMJbEH j€ CIHCAK BPCTa MaKpPOOECKHMUMEHaKa
3a0enexeHnx y BOJEHMM ekocuctemuma CpbOuje y mnepuomy oOyxBaheHoMm
uctpaxuBameM (10 2012.). Cnucak TpenyTHO unHe 995 BpcTa, Koje ¢y cBpcrane y 23
KHUBOTHIHCKE IPYTIE.

Hajsehu nmBepsurer je 3abenexen y rpymama Diptera u Trichoptera, 3atum cnene
Plecoptera, Ephemeroptera Oligochaeta u Odonata. Ocrane rpyne cy 3a0enexeHe ca
MambHUM OpojeM TaKCOHa.

Ha ocHoBy pe3ynTara uctpakuBama ojapeheHu cy LEeHTpU AUBEp3UTETa 3a MOjeIuHe
rpyre Makpobecknumemaka. LleHTpu nmuBep3urtera 3a rpyne Insecta, U To mpe cBera
3a rpyne Diptera, Trichoptera, Plecoptera u Ephemeroptera, cy Opacko-muiaHuHCKa
noapyyja Cpbuje, Ha KojuMa ce HajBehuM JeloM Hajna3e CIMBOBU JykHe U 3amagHe
Mopage. Ca npyre ctpane, panudapcke peke [lynaB m CaBa mpencTaBibajy LIEHTpE
auBep3uTeTa cieachux rpyma  akBaTHYHHX —MakpoOeckmumerska: Gastropoda,
Bivalvia, Oligochaeta, Hirudinea, Amphipoda u Odonata.

Op ykynHor 6poja TakcoHa KOHCTaToBaHUX y Bojxama CpOuje 3a camo 4.3% TakcoHa
je 6e3 paspahene ctparermje Omna moryha mpumena kpurepujyma IUCN. Pasmor
OBaKBE CHUTYyalllje Cy yNpaBO KPUTEPHjyMHU KOjU Cy TEUIKO MPUMEHUBHU 3a BehHHY
Oecknumemaka. Hajpumme kopumihed je kputepujym b, koju ce omHocu Ha apean

pacnpocTpamemna U 3ay3eTy noBpumunHy. OBO HCTpakMBame MOTBphyje HENOCTaTKe y
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npumenu |IUCN kputepujymMa Ha akBaTHYHE OECKHMUMEHAKE, IITO j€ M MHOTHUM
CTyJlMjamMa paHuje TI0Ka3aHo.

e V O0BO] CTymIWju JaT je Tpemjor CcTpaTerrje KOH3EpBallje aKBAaTHYHHUX
MakpoOecknuMemaka, Koju ce HanoBesyje Ha kareropuje IUCN, anu omoryhasa u
CEJIEKTUBHOCT BPCTa KOj€ MMajy MIPHOPUTET Y 3aILTUTH.

e OcCHOBy cTpaTeruje UnHe eJIeMEHTH YHjH je 3Hauaj cieaehu:

- 0a3a mojartaka ykasyje Ha yKynaH IUBEP3UTET U MPOCTOPHY U BPEMEHCKY
TMHAMUKY,

- ¢unrpupame 0aze Ha OCHOBY KPUTEPHjyMa YYECTAJIOCTH U EKOJIOIIKUX
CHEM(PUIHOCTH TAKCOHA, MPU YEeMy C€ H3/Bajajy TaKCOHHU KOjU CY O]
JIOKAJIHOT ~ KOH3EPBAIIMOHOT 3Hauaja (IOKaIHO 3HayajHe jeOunuye
xonzepsayuje — JI3JK),

- TIpOIIEHA CTEINCHAa YIPOKEHOCTH Ha OCHOBY TJIOOATHUX W PETHOHATHHX
IUCN «kputepujyma 3a Takcone ca crarycom JI3JK u Tectupame
monudukoBanor moxaena ESHIPPO y umsby onpebhuBama pusmka of
M3yMHpamba U MPUOPUTETA KOH3EPBAIIHje Ha JIOKATHOM HHUBOY.

e Crpareruja je mpHMEHCHA Ha BpcTamMa U3 Tpyne wuHcekara Plecoptera u
Ephemeroptera, kao u Ha gekamoagHuM pakoBuMa u3 damuauje Astacidae.

e [Ipumenom mpukaszane crpareruje 3a 14 Bpcra u3 rpyme Plecoptera u 10 Bpcra u3
rpyne Ephemeroptera oxpehen je ymepen HuBO pusuka on uzymupama u |l crenen
NpUOpUTETa KOH3epBallije Ha HanuoHaiHOM HHBOY. Ilpema monemy ESHIPPO
MIPUOPUTET Y KOH3EPBAIHjH JIEKATIOJHUX pakoBa MMa Bpcra Astacus astacus y omHocy
Ha BpcTy Austropotamobius torrentium. Bemuku 6poj 6010Ba o MOJENTy yKasyje Ha
KPUTHYaH PU3MK OJ H3yMHpama U Ja BpCTa IUIEMEHHUTOI PEYHOI paka HMa
MIPUOPUTET y OUYBaY.

e PesynraTu crpareruje ykasyjy Aa BpPCTE€ Ca HMCTHM CTEIIEHOM YIPOXXKEHOCTH MOTY
UMaTH pa3INYUT HUBO pHU3UKa OJ H3yMHUpama, a CaMHM THM H TIPHOPHTET
KOH3epBallje Ha JIOKATHOM HHMBOY. Ha mpumep, Bpcra Protonemura meyeri, mnako
npunaga kareropuju EN mpema IUCN kputepujymuma, uma III mpuopurer
KOH3epBalyje Ha HarumoHaHOM HUBOY mpema ESHIPPO wmoneny. C npyre crpane,
ocraie Bpcte pema Plecoptera mmajy Il mpuopureT KOH3epBalje mpemMa MOICTy
ESHIPPO, a ouemene cy kao CR, EN, VU unu DD npema [IUCN kputepujymuma. Ha

npumep, koa Ephemeroptera 19 Bpcra koje cy o3HaueHe kao JI3JK cy cBprane y
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kareropujy DD, anu momohy crpareruje 6miio je moryhe oapenuTu HUBO PU3HUKA O]l
W3yMHpPamba, Kao U HHXOB IPHOPUTET KOH3EPBAIlMje Ha JJOKATHOM HHUBOY.

e Crpareruja omoryhaBa na ce moceOHOM aHaauM30M ejemMeHata moxaena ,,ES“ wu
»HIPPO* mory u3nBojutu (akropu Ha JOKaTHOM HHBOY KOjU HajBHUIIC YTHUYy Ha
YIPOKEHOCT JaTe BPCTE, Ma Ce Ha OCHOBY TOra MOTY TMpeIy3eTH EKOHOMCKHU
HajpalMoOHAIHH]e Mepe, YUME CE€ CMambYy]y TPOIIKOBU KoH3epBaluje. Ctpareruja 3aro,

MOpeJ] HAY4YHOT, UMa M €eKOHOMCKHU 3Ha4aj.
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Ipuior 1. Tabena 1. Cnucak akBaTHYHUX MakpoOECKNUMEHhaKa, YKbY4yjyhn u TakcoHe HAeHTH(HUKOBaHE 1O HUBOA POJia JTUCTPUOYHPaHH 110 pedHuM ciuBoBuMa CpOuje

TaxcoH / c1uB

JynaB
Casa
Tuca

Beauka

Mopasa
JyxkHa
Mopasa
3anagna
Mopasa
Jpuna
Koayo6apa
MuaaBa n
Ilex

Tumoxk
Beaun
JPUM

Erejckn
CJIuB

PORIFERA

Ephydatia fluviatilis (Linnaeus, 1758) +
Spongilla lacustris (Linnaeus, 1758) + +

TURBELLARIA
Dendrocoelum lacteum (Mdiller, 1774) +
Dugesia (Planaria) gonocephala (Duges, 1830) + + + + +
Dugesia (Planaria) lugubris (Schmidt, 1861) + + + + + + +
Dugesia (Planaria) polychroa (Schmidt, 1861) +
Crenobia alpina montenigrina (Mrazek, 1904) + + + +
Polycelis nigra Miller, 1774 +
Polycelis felina Johnston, 1822 + +
Polycelis tenuis ljima 1884 +
Planaria sp. + + + + + +

NEMATOMORPHA

Gordius aquaticus (Linnaeus, 1758) + +

GASTROPODA
Acroloxus lacustris (Linnaeus, 1758)
Amphimelania holandri (C. Pfeiffer, 1828)
Fagotia acicularis (Ferussac, 1823)
Fagotia esperi (Ferussac, 1823)
Ancylus fluviatilis Mdaller, 1774
Anisus leucostoma Millet, 1813
Anisus septemgyratus Rossméssler, 1835
Anisus spirorbis (Linnaeus, 1758)
Anisus vortex (Linnaeus, 1758)
Anisus vorticulus (Linnaeus, 1758)
Gyraulus acronicus (Ferussac, 1807)
Gyraulus albus (Miller, 1774)

+ 4+ + +

+ + + +
+
+
+
+
+

+ + + + + + + o+ o+
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Tabemna 1. HacTaBak

: « 5 2% s 88 =z §F < =z fa
TakcoH / ciuB = 8 g =3 E& F& = S g g s 5§ 2E
g S & 3& 2§ (5 &£ E FF E 4% %S
Q= =~ &= < = = =

Gyraulus laevis (Alder, 1836) +

Hippeutis complanatus (Linnaeus, 1758) +

Planorbarius corneus (Linnaeus, 1758) + + + + + +

Planorbis carinatus (Miller, 1774) +

Planorbis planorbis (Linnaeus, 1758) + + +

Planorbis sp. + +

Planorbis vortex (Linnaeus, 1758) + +

Bythinella austriaca Frauenfeld, 1857 + +

Bythinella viridis (Poiret, 1801) +

Hydrobiidae sp. +

Lithoglyphus apertus Kister, 1852 + +

Lithoglyphus fuscus (C. Pfeiffer, 1828) + +

Lithoglyphus naticoides (C. Pfeiffer, 1828) + + + +

Lithoglyphus sp. +

Bithynia leachii (Sheppard, 1823) +

Bithynia tentaculata (Linnaeus, 1758) + + + + + +

Galba truncatula (O.F. Miller, 1774) + + + +

Radix peregra (O.F. Muller, 1774) + + + + + + + + +

Radix ovata (O.F. Miller, 1774) + + +

Lymnaea sp. +

Lymnaea stagnalis (Linnaeus, 1758) + +

Radix auricularia (Linnaeus, 1758) + + + + + +

Stagnicola palustris (O.F. Muller, 1774) +

Physa fontinalis (Linnaeus, 1758) + + + + +

Physella acuta (Draparnaud, 1805) + + + + + + +

Physa sp. +

Theodoxus danubialis C. Pfeiffer, 1829 + + + + +

Theodoxus fluviatilis Linnaeus, 1758 + + + + + +
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Tabemna 1. HacTaBak

s . . 2% g% g2 gz & = £ . 2
TakcoH / cJiuB E s 2 =3 E3 S& E_ 2, §E s 5 E_ %E
g% 9 = &2 53 §2 <& 5§ 5 & “AF 59
Theodoxus sp. +
Theodoxus transversalis C. Pfeiffer, 1829 + + + +
Borysthenia naticina (Manke, 1845) + + + +
Valvata cristata O.F. Miller, 1774 + +
Valvata piscinalis O.F. Muller, 1774 + + + +
Valvata pulchela Studer, 1820 + +
Viviparus acerosus (Bourguignat, 1862) + +
Viviparus contectus (Millet, 1813) + +
Viviparus viviparus (Linnaeus, 1758) + + + +
Viviparus sp. + +
Lartetia sp. +
BIVALVIA
Corbicula fluminalis (O.F.Mdller, 1774) + +
Corbicula fluminea (O.F.Mdiller, 1774) + + +
Corbicula sp. + +
Dreissena polymorpha (Pallas, 1771) + + +
Anodonta anatina (Linnaeus, 1758) + + + +
Anodonta anserirostris Kiister, 1842 + + +
Anodonta complanata Rossmassler, 1835 + +
Anodonta cygnea (Linnaeus, 1758) + + + + +
Anodonta maesica + + +
Anodonta opalina Kister, 1842 +
Anodonta rostrata Drouet, 1852 +
Anodonta savensis Drouet, 1852 + + +
Anodonta sp. +
Unio crassus batavus (Maton & Rackett, 1807) + + +
Unio crassusPfeiffer, 1821 + + + + + +
Unio pictorum pictorum Linnaeus, 1758 + + + +
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Tabemna 1. HacTaBak

@ o < < S S < p g_ = 9 =
TakcoH / ciuB E g 2 E E_ 2 E_ % E_ E_ ‘§ EE 2 E E %E
% O = g5 %5 Fz & § iF & 4&F F3

2

Unio tumidus timidus Philipsson, 1788 + + + + + + +

Unio sp. + + +

Unio amnicus + +

Unio bosnensis + + +

Unio carneus +

Unio consentaneus +

Unio crassus cytherea Kiister, 1833 + + +

Unio desectus +

Unio dokici +

Unio gangroenosus +

Unio pancici + + +

Unio pict.plathyrhyncus Linnaeus, 1758 + +

Unio pictorum balatonicus Servain, 1881 + +

Unio pictorum longirostris +

Unio piscinalis + +

Unio reniformis + +

Unio rivalis +

Unio savensis + + +

Unio serbicus + +

Unio stevenianus +

Unio striatulus +

Unio truncatulus +

Sinanodonta woodiana Lea, 1834 + + + +

Pisidium amnicum (O.F. Mller, 1774) + + +

Pisidium sp. + + + + + + +

Sphaerium corneum Linnaeus, 1758 + + + + +

Sphaerium rivicola Lamarck, 1818 + + +

Sphaerium sp. + + +
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s s 5 E§ g% E% z & £ =3 Za
TakcoH / cuB = 8 S E2 ; 52 & & e & é S ZE  2E
= ¢ 5 &3 52 §3 <X g F& = =% g¢
OLIGOCHAETA
Aelosoma sp. +
Cognetia sp. + + + +
Cognetia sphagnetorum Vejdovsky, 1879 +
Enchytraeus albidus Henle, 1837 + + +
Enchytraeus sp. + + +
Fridericia perrieri (Vejdovsky, 1878) +
Fridericia sp. + +
Mesenchytraeus sp. + +
Criodrilus lacuum Hoffmeister, 1845 +
Eiseniella paradoxa (Cognetti de Martiis 1904) +
Eiseniella sp. +
Eiseniella tetraedra (Savigny, 1826) + + + + + + + + +
Lumbricus rubellus Hoffmeister, 1843 + +
Lumbricus sp. +
Bythonomus lemani Grube, 1880 +
Bythonomus sp. +
Lumbriculus sp. + + + + +
Lumbriculus variegatus (Muller, 1774) + + + + + + + + +
Rhynchelmis limosella Hoffmeister, 1843 + + +
Rhynchelmis sp. +
Stylodrilus heringianus Claparede, 1862 + + + + + + +
Stylodrilus lemani Grube, 1879 +
Stylodrilus sp. + + +
Trichodrilus strandi Hrabe, 1936 + + +
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Tabemna 1. HacTaBak

Takcon / cuB = s £ EZ z 8 2 £ S, & E 2 58 2=
= o = é = ,:‘E 3= = 5 § = 14-I=3 5 S
Amphichaeta leydigii Tauber, 1879 +
Amphichaeta rostifera Akinschina, 1984 +
Amphichaeta sannio Kallstenius, 1892 +
Aulophorus furcatus (Miller, 1776) + + +
Chaetogaster cristalinus Vejdovsky, 1883 + +
Chaetogaster diaphanus (Gruithuisen, 1828) +
Chaetogaster diastrophus (Gruithuisen, 1828) +
Chaetogaster sp. + +
Dero digitata Oken, 1815 + + + +
Dero dorsalis Ferroniére, 1889 + + +
Dero nivea Aiyer, 1930 +
Dero obtusa D'Udekem, 1855 + + + + + +
Dero sp. + + +
Haemonais waldvogeli Bretscher, 1900 +
Homochaeta naidina Bretscher, 1900 +
Nais alpina Sperber, 1948 +
Nais barbata Miller, 1773 + + + +
Nais behningi Michaelsen, 1923 + + + +
Nais bretscheri Michaelsen, 1899 + + +
Nais christinae Kasparzak, 1973 +
Nais communis Piguet, 1906 + + + + + + +
Nais elinguis Muller, 1773 + + + + + + +
Nais pardalis Piguet, 1906 + +
Nais pseudobtusa Piguet, 1906 + + + + +
Nais simplex Piguet, 1906 + + + + + +
Nais sp. + + + + + + +
Nais stolci Hrabe, 1979 +
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Tabemna 1. HacTaBak

2 < « g g s 2 g g & §‘ : % Z
Taxcon / ciiuB E S g =3 Z& 3§32 & é g% ¢ EE ZE&
e o = sS =23 E& & g = E = RE &3
= = = < = = =
Nais variabilis Piguet, 1906 + + +
Ophidonais serpentina Muller, 1773 + + + + + + +
Ophidonais sp. +
Paranais frici Hrabe, 1941 + + +
Paranais litoralis Miiller, 1784 +
Paranais sp. +
Pristina bilobata (Bretscher, 1903) + + + +
Pristina foreli (Piguet, 1906) + + +
Pristina longiseta Ehrenberg, 1828 +
Pristina menoni (Aiyer, 1906) +
Pristina rosea (Piguet, 1906) + + + +
Pristina sp. +
Pseudonais sp. +
Slavina appendiculata (D'Udekem, 1855) + +
Specaria josinae (Vejdovsky, 1883) +
Stylaria fossularis Leidy, 1852 +
Stylaria lacustris (Linnaeus, 1767) + + +
Uncinais uncinata (Orsted, 1842) + + + + +

Vejdovskiella comata (Vejdovsky, 1883) + +

Propappus volki Michaelsen, 1916 + +

Aulodrilus limnobius Bretscher, 1899 + +
Aulodrilus pigueti Kowalewski, 1914 +

Aulodrilus pluriseta (Piguet, 1906) + + + + +
Aulodrilus sp. + +

Branchiura sowerbyi Beddard, 1892 + + + + +

+

Ilyodrilus perrieri Eisen, 1879
Isochaetides michaelseni (Lastockin, 1937) + + + +
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s s« g 2% 2% £%8 z & 3. & =z £a
TakcoH / ciiuB £ 5 - 3 i 8 3 £ I é : Ef 5 E

=~ n s s 85 =~ § s = = =

Limnodrilus claparedianus Ratzel, 1868 + + + + + +

Limnodrilus helveticus Piguet, 1913 + + + + + +

Limnodrilus hoffm.f. parva Claparede, 1862 + +

Limnodrilus hoffmeisteri Claparede, 1862 + + + + + + + +

Limnodrilus profundicola (Verrill, 1871) + + + +

Limnodrilus sp. + + + + + + +

Limnodrilus udekemianus Claparede, 1862 + + + + + +

Peloscolex albicola (Michaelsen, 1901) +

Peloscolex barbatus (Grube, 1891) +

Peloscolex ferox (Eisen, 1879) + +

Peloscolex sp. + + + + + +

Peloscolex speciosus (Hrabe, 1931) +

Peloscolex superiorensis Nrinkhurst & Cook, 1966 +

Peloscolex velutina (Grube, 1879) + +

Potamothrix bavaricus (Oschman, 1913) + + +

Potamothrix hammoniensis (Michaelsen, 1901) + + + + + + +

Potamothrix isochaetus (Hrabe, 1931) +

Potamothrix moldaviensis Vejdovsky & Mrazek, 1902 + +

Potamothrix sp. + +

Potamothrix vejdovskyi (Hrabe, 1941) +

Psammoryctides albicola (Michaelsen, 1901) + + + + +

Psammoryctides barbatus (Grube,1891) + + + +

Psammoryctides deserticola (Grimm, 1877) +

Psammoryctides moravicus (Hrabe, 1934) +

Psammoryctides sp. +

Rhyacodrilus coccineus (Vejdovsky, 1875) + + + + +

Rhyacodrilus sp. + +
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s & 5 B3 23 23 : % 3. £ =z G§e
TakcoH / ciuB = g £ §§- ig- §§- g =4 §§ z s 2 SE

X ° & &2 %% g X g 27 w ®X 57

Tubifex albicola (Michaelsen, 1901) +

Tubifex costatus (Claparede, 1863) +

Tubifex filum (Michaelsen, 1901) +

Tubifex ignotus (Stolc, 1886) +

Tubifex montanus Kowalewski, 1919 + + +

Tubifex nerthus Michaelsen, 1908 + +

Tubifex sp. + + + + + +

Tubifex templetoni Southern, 1909 +

Tubifex tubifex Maller, 1773 + + + + + + + +

Haplotaxis gordioides (Hartmann, 1821) + + + + +

Microscolex sp. +

POLYCHAETA
Hypania invalida (Grube, 1860) + + +
Manayunkia caspica (Annenkova, 1929) +
HIRUDINEA

Alboglossiphonia heteroclita (Linnaeus, 1758) +

Batracobdella algira (Moquin-Tandon, 1846) +

Glossiphonia complanata (Linnaeus, 1758) + + + + +

Glossiphonia heteroclita (Linnaeus, 1761) + + + +

Batracobdella paludosa (Carena, 1824) + +

Glossiphonia sp. +

Helobdella stagnalis(Linnaeus, 1758) + + + + + +

Hemiclepsis marginata (O.F. Muller, 1774) + + + +

Placobdella costata (O.F. Muller, 1774) + + +

Theromyzon tessulatum (O.F. Miller, 1774) +

Dina absoloni Johansson, 1913 +

Dina apathyi Gedroyc, 1916 +
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s o o 2% $3 83 : § 3. & ==z Za
TakcoH / ciuB = g £ §§- §§- §§- g =4 §E z s & SE
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Dina lineata (O.F. Muller, 1774) + + + +

Dina lineata montana (O.F. Miller, 1774) + +

Dina sp. + +

Erpobdella monostriata (Lindenfeld & Pietruszynski,

1890)

Erpobdella octoculata (Linnaeus, 1758) + + + + + + + + +

Erpobdella sp. + + +

Erpobdella testacea (Savigny, 1822) + + + + + + +

Trocheta bykowskii Gedroyc, 1913 + +

Haemopis sanquisuga (Linnaeus, 1758) + + + + + + +

Haemopis sp. +

Hirudo medicinalis Linnaeus, 1758 + + +

Hirudo sp. +

Cystobranchus fasciatus Kollar, 1842 +

Piscicola fadejewi Epshtein, 1961 +

Piscicola geometra (Linnaeus, 1761) + + +

ARANEAE
Argyroneta aquatica (Clerck, 1757) +
CRUSTACEA
Isopoda

Asellus aquaticus (Linnaeus, 1758) + + + + + + + +

Asellus sp. +

Jaera sarsi Valkanov, 1936 +

Jaera istri Veuille, 1979 +

Jaera sp. +

Mysidae
Paramysis lacustris Czerniavsky, 1882 +
Lymnomisis benedeni Czerniavsky, 1882 +
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TakcoH / cJIuB

Jynas

CaBa

Tuca

Beaunka
Mopasa

Jy:kHa
Mopasa

3anagna
Mopaga

Jpuna

Koay6apa

MaaBa u

Ilex

Tumox

Besn npum

Erejckn

CJIMB

Amphipoda
Chaetogammarus tenellus Sars 1914
Corophium curvispinum Sars,1914
Corophium maeoticum Sowinsky, 1989
Corophium robustum Sars,1914
Dikerogammarus bispinosus Martynov, 1925
Dikerogammarus haemobaphes (Eichwald, 1841)
Dikerogammarus sp
Dikerogammarus villosus (Sowinsky, 1894)
Gammarus balcanicus Schéferna, 1922
Gammarus fossarum Koch in Panzer, 1836
Gammarus pulex (Linnaeus, 1758)
Gammarus sp.
Pontogammarus crassus (Sars, 1894)
Obesogammarus obessus (Sars, 1894)
Echinogamarus ischnus (Martynov, 1919)
Pontogammarus robustoides (Sars, 1894)
Pontogammarus sarsi (Sars, 1894)

Decapoda

Argulus sp.
Astacus astacus (Linnaeus, 1758)
Astacus leptodactylus (Eschscholz, 1823)
Austropotamobius torrentium Schrank, 1803
Eriocheir sinensis Milne-Edwards, 1854
Orconectes limosus (Rafinesque, 1817)

+ 4+ + + + + + + +

+ 4+ + + + + +

+ 4+ + + +

+ + + +

+

+ 4+ + +

+ + + +
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COLLEMBOLA
Isotomurus sp. + +
Podura aquatica Linnaeus, 1758 + + +
INSECTA
EPHEMEROPTERA
Ameletus inopinatus Eaton, 1887 + +
Acenterella sinaica Bogoescu, 1931 +
Alainites muticus (Linnaeus, 1758) + + + + + +
Baetis alpinus (Pictet 1843) + + + + + + +
Baetis fuscatus (Linnaeus, 1758) + + + + + + + +
Baetis buceratus Eaton, 1870 + + + + + +
Baetis kozufensis Ikonomov, 1962 + +
Baetis liebenauae Keffermiller, 1974 +
Baetis lutheri Muller-Liebenau, 1967 + + + + +
Baetis melanonyx (Pictet, 1843) + + +
Baetis meridionalis Ikonomov ,1954 + + +
Nigrobaetis niger (Linnaeus, 1761) + +
Baetis pavidus Grandi, 1949 + + +
Baetis rhodani (Pictet, 1843) + + + + + + + + + + +
Baetis scambus Eaton, 1887 + +
Baetis sp. + + + + + +
Baetis tracheatus Keffermiller and Machel, 1967 + + +
Labiobaetis tricolor Tsherova, 1928 + + + +
Baetis vardarensis Ikonomov, 1962 + + + + +
Baetis vernus Curtis, 1834 + + + + +
Centroptilum luteolum (Miller, 1776) + + + + +
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Centroptilum sp. +
Cloeon dipterum (Linnaeus, 1761)
Cloeon simile Eaton, 1870 + +

Cloeon sp. + +

Procloeon bifidum (Bengtsson, 1912) +

Procloeon pennulatum (Eaton, 1870) +
Procloen macronyx (Kluge and Novikova, 1992)
Procloeon sp. +
Pseudocentroptiloides sp. +
Brachycercus harrisella Curtis, 1834 +

Caenis horaria (Linnaeus, 1758) + + + + +
Caenis lactea (Burmeister, 1839)

Caenis macrura Stephens, 1835 + + +
Caenis luctuosa (Burmeister, 1839) +

Caenis pseudorivulorum Keffermiller, 1960

Caenis pusilla Navas, 1913 +

Caenis rivulorum Eaton, 1884 +

Caenis robusta Eaton, 1884 +

Caenis sp. +
Ecdyonurus austriacus Kimmins, 1958 + +
Ecdyonurus dispar (Curtis, 1834) + +

Ecdyonurus aurantiacus (Burmeister, 1839)

Ecdyonurus epeorides Demoulin, 1955 +

Ecdyonurus forcipula (Pictet, 1843) +

Ecdyonurus helveticus (Eaton, 1885)

Ecdyonurus insignis (Eaton, 1870) + +
Ecdyonurus quadrilineatus Landa, 1970 +

+
+
+
+

+

+
+ + + + +
+
+

+ + + + + + + + + 4+ +
+ 4+ + + + + + +
+ +
+
+
+ 4+ + + + + +
+
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Ecdyonurus sp. + + + + + +
Ecdyonurus subalpinus Klapalek, 1907 +
Ecdyonurus submontanus Landa, 1969 +
Ecdyonurus torrentis Kimmins, 1942 + + + +
Ecdyonurus venosus (Fabricius, 1775) + + + + + + + + +
Ecdyonurus zelleri (Eaton, 1885) +
Electrogena affinis (Eaton, 1883) + +
Electrogena lateralis (Curtis, 1834) + + +
Electrogena macedonica (Ikonomov, 1954) + +
Epeorus yougoslavicus (Samal, 1935) + +
Epeorus assimilis Eaton, 1885 + + + + + + +
Epeorus sp. + +
Dacnogenia coreulans Rostock, 1878 +
Heptagenia flava Rostock, 1878 +
Heptagenia longicauda (Stephens, 1835) +
Heptagenia sp. + + +
Heptagenia sulphurea (Miller, 1776) + + + + + +
Kageronia fuscogrisea (Retzius, 1783) + +
Rhithrogena beskidensis AlbaTerced. & Sowa, 1987 + + + + +
Rhithrogena germanica Eaton, 1885 +
Rhithrogena fiorii Grandi, 1953 + + +
Rhithrogena semicolorata (Curtis, 1834) + + + + + + +
Rhithrogena sp. + +
Ephemera danica Miiller, 1764 + + + + + + + +
Ephemera glaucops Pictet, 1843 +
Ephemera hellenica Demoulin, 1955 + + + +
Ephemera lineata Eaton, 1870 + +
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Ephemera sp. + +
Ephemera vulgata Linnaeus, 1843 + + + + +
Ephemerella mukronata Bengtsson, 1909 + +
Ephemerella notata Eaton, 1887 + + + + + +
Ephemerella sp. + + + +
Ephemerella ikonomovi Puthz, 1971 + + + + +
Seratella ignita (Poda, 1761) + + + + + + + + + +
Torleya major (Klapalek, 1905) + + + + +
Choroterpes picteti (Eaton, 1871) +
Habroleptoides modesta (Hagen, 1864) + + + + + + +
Habroleptoides confusa Sartori and Jacob, 1986 + +
Habrophlebia fusca (Curtis, 1834) + + + + + +
Habrophlebia lauta Eaton, 1884 + + + + +
Habrophlebia sp. +
Paraleptophlebia cincta (Retzius, 1783) + + +
Paraleptophlebia lacustris Ikonomov, 1962 +
Paraleptophlebia sp +
Paraleptophlebia submarginata (Stephens, 1835) + + + + + + + +
Oligoneuriella pallida (Hagen, 1855) + +
Oligoneuriella rhenana (Imhoff, 1852) + + + + + +
Palingenia longicauda Olivier, 1791 +
Ephoron virgo (Olivier, 1791) +
Potamanthus luteus (Linnaeus, 1767) + + + + + + +
Siphlonurus aestivalis Eaton, 1903 + +
Siphlonurus sp. +
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ODONATA
Aeshna affinis Van Der Linden, 1820
Aeshna cyanea (Miiller, 1764) +
Aeshna isosceles (Muller, 1767)
Aeshna juncea (Linnaeus, 1758) +
Aeshna mixta Latreille, 1805
Anax imperator Leach, 1815
Brachytron pratense (Miiller, 1764)
Anax ephippiger (Burmeister, 1839)
Anax parthenope Sélys, 1893
Calopteryx splendens (Harris, 1782)
Calopteryx virgo (Linnaeus, 1758)
Agrion sp. +
Caenagrion hastulatum (Charpentier, 1825) +
Coenagrion mercuriale (Charpentier, 1840) +
Coenagrion ornatum (Selys, 1850)
Coenagrion puella (Linnaeus, 1758)
Coenagrion pulchellum (Van der Linden, 1825)
Enallagma cyanthigerum (Charpentier, 1840)
Erythromma viridulum (Charpentier, 1840)
Erythromma najas (Hansemann, 1823)
Erythromma lindenii (Selys, 1840)
Ischnura elegans (Van der linden, 1820)
Ischnura pumilio (Charpentier, 1825)
Pyrrhosoma nymphula (Sulzer, 1776)
Cordulegaster bidentata Selys, 1843 +
Cordulegaster boltonii (Donovan, 1807) + + + +

+
+
+
+

+
+
+
+
+
+

+ 4+ + + + + o+
+

+
+

+ 4+ + F + + + + + +
+
+
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Cordulegaster heros Theischinger, 1979 + +

Cordulegaster sp. + +

Cordulia aenea (Linnaeus, 1758) + + + +

Epitheca bimaculata (Charpentier, 1825) +

Somatochlora flavomaculata (Van der Linden, + +

1825)

Somatochlora metallica (VVan der Linden, 1825) +

Gomphus flavipes (Charpentier, 1825) + + + + +

Gomphus simillimus Selys, 1840 +

Gomphus sp. + +

Gomphus vulgatissimus (Linnaeus, 1758) + + + + + + + +

Onychogomphus forcipatus (Linnaeus, 1758) + + + + + + + +

Onychogomphus uncatus (Charpentier, 1840) +

Ophiogomphus cecilia (Fourcroy, 1785) + + + +

Lestes viridis Kennedy, 1920 + + + +

Lestes virens (Charpentier, 1825) + +

Lestes barbarus (Fabricius, 1798) + +

Lestes dryas Kirby, 1890 + + +

Lestes macrostigma (Eversmann, 1836) +

Lestes parvidens Artblevskii, 1929 +

Lestes sp. +

Lestes sponsa (Hansemann, 1823) + + + +

Sympecma fusca (Van der Linden, 1820) + + + + +

Leucorrhinia rubicunda (Linnaeus, 1758) +

Libellula depressa Linnaeus, 1758 + + + + +

Libellula fulva Miller, 1764 +

Libellula quadrimaculata Linnaeus, 1758 + + +

Orthetrum albistylum (Selys, 1848) + + +
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Orthetrum brunneum (Fonscolombe, 1837) + + + -
Orthetrum cancellatum (Linnaeus, 1758) + + +
Orthetrum coerulescens (Fabricius, 1798) + +
Sympetrum flaveolum (Linnaeus, 1758) + + +
Sympetrum fonscolombei (Selys, 1840) +
Sympetrum meridionale (Selys, 1841) + + + +
Sympetrum striolatum (Charpentier, 1840) + +
Sympetrum depressiusculum (Selys, 1841) + +
Sympetrum vulgatum (Linnaeus, 1758) +
Crocothemis erythraea (Brulle, 1832) + +
Platycnemis pennipes (Pallas, 1771) + + + + +
PLECOPTERA
Capnia bifrons (Newman, 1839) + + + + + + + +
Capnia spp. + + + +
Capnia vidua Klapalek, 1904 + + + +
Chloroperla sp. + +
Siphonoperla torrentium (Pictet 1841) + + + +
Chloroperla tripunctata (Scopoli, 1763) + +
Siphonoperla neglecta (Rostock 1888) + + + + + +
Siphonoperla transsylvanica (Kis, 1963) +
Leuctra albida Kempny, 1899 +
Leuctra aurita Navas, 1919 + +
Leuctra autumnalis Aubert, 1948 +
Leuctra braueri Kempny 1898 + + + + +
Leuctra bronislawi Sowa, 1970 + + + + + +
Leuctra cingulata Kempny, 1899 + + + +
Leuctra digitata Kempny, 1899 + + + + + +
Leuctra fusca (Linnaeus, 1758) + + + + + + +
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Leuctra hippopoides Kacanski & Zwick, 1970
Leuctra hippopus Kempny, 1899

Leuctra hirsuta Bogescu & Tabacaru, 1960 +
Leuctra inermis Kempny, 1899

Leuctra major Brinck, 1949

Leuctra moselyi Morton, 1929

Leuctra nigra (Olivier, 1811)

Leuctra prima Kempny, 1899 +
Leuctra pseudohippopus Rauser 1965

Leuctra pseudosignifera Aubert, 1954 + +
Leuctra quadrimaculata Kis, 1963

Leuctra spp. +
Amphinemura sp.

Amphinemura standfussi (Ris, 1902)

Amphinemura sulcicollis (Stephens, 1836) +
Amphinemura triangularis (Ris, 1902) +
Nemoura avicularis Morton, 1894

Nemoura cambrica Stephens, 1836 +

Nemoura carpathica Illies, 1963

Nemoura cinerea (Retzius, 1783) + +
Nemoura flexuosa Aubert, 1949

Nemoura fusca Kis 1963

Nemoura longicauda Kis, 1964

Nemoura marginata Pictet, 1835 + + + + +
Nemoura minima Aubert, 1946 +

Nemoura monticola Rauser, 1965 +

Nemoura spp. + + + + +

JApuna
+ + | Koaybapa

+
+ + 4+ + +
+ 4+ 4+ + +
+ + 4+ + +
+ 4+ + +
+
+ 4+ 4+ + +

+ 4+ + + + + + + +
+ + 4+ + + + + + +

+ + +

+
+ 4+ + + + + +

+ 4+ + + + + + +

+
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Nemoura subtilis Klapalek, 1896 + +
Nemoura uncinata Despax, 1934 +
Nemoura zwicki Sivec, 1980 + + +
Nemurella pictetii (Klapalek, 1900) + + + + +
Protonemura aestiva Kis, 1965 + +
Protonemura auberti Illies, 1954 + + +
Protonemura autumnalis Rauser, 1956 + + + + +
Protonemura beaumonti (Aubert, 1956) + +
Protonemura brevistyla (Ris, 1902) + +
Protonemura hrabei RauSer, 1956 + + + + + +
Protonemura illiesi Kis, 1963 + +
Protonemura intricata (Ris, 1902) + + + + + + +
Protonemura lateralis (Pictet, 1836) + +
Protonemura meyeri (Pictet, 1841) + + + +
Protonemura montana Kimmins, 1941 + + + +
Protonemura nitida (Pictet, 1836) + + + +
Protonemura praecox (Morton, 1894) + + +
Protonemoura sp. + + + + +
Dinocras megacephala (Klapalek, 1907) + + + +
Dinocras sp. +
Marthamea vitripennis (Burmeister, 1839) + + +
Perla abdominalis Guérin-Méneville, 1838 + + + + +
Perla bipunctata Pictet, 1833 + + + + + + +
Perla burmeisteriana Claassen, 1936 + + + + + +
Perla illiesi Braasch & Joost, 1971 + +
Perla marginata (Panzer, 1799) + + + + +
Perla grandis Rambur 1842 + + +
Perla pallida Guérin-Méneville, 1838 + + + + +
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Perla sp. + + + +
Arcynopteryx dichroa (McLachlan 1872) +
Isogenus nubecula Newman, 1833 + + + + +
Isoperla belai lllies, 1963 + + + +
Isoperla bosnica Aubert, 1964 +
Isoperla buresi RauSer, 1962 + +
Isoperla difformis (Klapalek, 1909) + +
Isoperla goertzi lllies, 1952 + +
Isoperla gramatica (Poda, 1761) + + + + + + +
Isoperla graeca Aubert, 1956 +
Isoperla obcura (Zetterstedt, 1840) +
Isoperla oxylepis (Despax, 1936) +
Isoperla pawlowski Woijtas, 1961 +
Isoperla rivulorum (Pictet, 1841) + +
Isoperla sp. + + +
Isoperla sudetica (Kolenati, 1859) +
Isoperla tripartita Illies 1954 + + + + +
Perlodes dispar (Rambur, 1842) + + +
Perlodes intricatus (Pictet 1841) + + +
Perlodes microcephalus (Pictet, 1833) + + + + +
Perlodes sp. + + +
Brachyptera braueri (Klapalek, 1900) +
Brachyptera risi (Morton, 1896) + + + + + + +
Brachyptera helenica Aubert, 1956 +
Brachyptera graeca Berthélemy, 1971 +
Brachyptera seticornis (Klapalek, 1902) + + + + +
Brachyptera sp. + + +
Brachyptera trifasciata (Pictet, 1832) +
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Taeniopteryx hubaulti Aubert, 1946 +

Taeniopteryx nebulosa (Linnaeus, 1758) + + +

Taeniopteryx schoenemundi (Mertens, 1923) +

Taeniopteryx sp. +

TRICHOPTERA

Apatania sp. + + +

Beraea maurus(Curtis, 1834) + +

Beraea pullata (Curtis, 1834) +

Beraeamyia schmidi Botosaneanu, 1960 +

Beraeodes minutus (Linnaeus, 1761) + +

Ernodes articularis Pictet, 1834 + + +

Brachycentrus maculatus (Fourcroy , 1785) + + +

Brachycentrus montanus Klapalek, 1892 + + + +

Brachycentrus sp. +

Brachycentrus subnubilus Curtis, 1834 + + + +

Micrasema longulum McLachlan, 1876 + +

Micrasema minimum McLachlan, 1876 + + +

Micrasema sericeum Klapalek, 1902 + +

Micrasema sp. +

Oligoplectrum sp. +

Ecnomus tenellus (Rambur, 1842) + +

Agapetus ochripes Curtis, 1834 + + + + + +

Agapetus fuscipes Curtis, 1834 + +

Agapetus laniger (Pictet, 1843) + +

Agapetus slavorum Botosaneanu, 1960 + +

Agapetus sp. + + +

Glossosoma bifidum McLachlan, 1879 +
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Glossosoma boltoni Curtis, 1834 + + + + + +
Glossosoma conformis Neboiss, 1963 +
Glossosoma discophorum Klapalek, 1902 +
Glossosoma intermedium Klapalek, 1892 +
Glossosoma sp. + + +
Synagapetus iridipennis McLachlan, 1879 + +
Synagapetus krawanyi Ulmer, 1938 +
Goera pilosa (Fabricius, 1775) + + + + +
Lithax niger (Hagen, 1859) + +
Lithax obscurus (Hagen, 1859) + + + + + +
Silo nigricornis (Pictet, 1834) + + + + + +
Silo pallipes (Fabricius, 1781) + + + + + +
Silo piceus (Brauer, 1857) + + + + +
Silo sp. +
Helicopsyche bacescui Orghidan & Botosaneanu, 1953 + + +
Helicopsyche sperata (Benoit, 1857)
Helicopsyche sp. + +
Cheumatopsyche lepida (Pictet, 1834) + + + + + + + +
Diplectrona atra McLachlan, 1878 +
Diplectrona felix McLachlan, 1878 + +
Hydropsyche angustipennis (Curtis, 1834) + + + + + + + + + +
Hydropsyche botosaneanui Marinkovic, 1966 +
Hydropsyche bulbifera McLachlan, 1878 + +
Hydropsyche contubernalis McLachlan, 1865 + + + + + + + +
Hydropsyche fulvipes (Curtis, 1834) + + + +
Hydropsyche instabilis (Curtis, 1834) + + + + + + +
Hydropsyche mahrkusha Schmid, 1959 +
Hydropsyche modesta Navas, 1925 + +
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Hydropsyche ornatula McLachlan, 1878 +
Hydropsyche pellucidula (Curtis, 1834) + + + + + + +
Hydropsyche peristerica Botosaneanu & Marinkovic, 1968 + + +
Hydropsyche saxonica McLachlan, 1884 + + + + +
Hydropsyche siltalai Dohler, 1963 +
Hydropsyche silfvenii Ulmer, 1906 +
Hydropsyche sp. + + + + + + + +
Hydropsyche tabacarui Botosaneanu, 1960 +
Hydropsyche tjederi Botosaneanu & Marinkovic, 1966 +
Agraylea multipunctata Curtis, 1834 +
Agraylea sexmaculata Curtis, 1834 + +
Hydroptila sp. + +
Hydroptila sparsa Curtis, 1834 + + +
Hydroptila tineoides Dalman, 1819 + + +
Hydroptila vectis Curtis, 1834 +
Ithytrichia lamellaris Eaton 1873 +
Orthotrichia sp. +
Stactobia sp. +
Crunoecia sp. +
Lasiocephala basalis (Kolenati, 1848) + + + +
Lepidostoma hirtum (Fabricius, 1775) +
Crunoecia bosniaca Marinkovi¢-Gospodneti¢, 1970 +
Crunoecia kempnyi Morton, 1901 +
Adicella balcanica Botosaneanu & Novak, 1965 +
Adicella filicornis (Pictet, 1834) + + + +
+

Adicella sp.
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Adicella syriaca Ulmer, 1907 +
Athripsodes aterrimus (Stephens, 1836)

Athripsodes albifrons (Linnaeus, 1758)

Athripsodes bilineatus (Linnaeus, 1758) +
Athripsodes commutatus (Rostock, 1874)

Ceraclea annulicornis (Stephens, 1836) +

Leptocerus interruptus (Fabricius, 1775) +

Leptocerus sp. + + + +

Mystacides azurea (Linnaeus, 1761) + +
Mystacides longicornis (Linnaeus, 1758)

Mystacides nigra (Linnaeus, 1758) + + +

Oecetis testacea Curtis, 1834

Paroecetis sp. +

Paroecetis struckii (Klapalek, 1903) +

Setodes hungaricus Ulmer, 1907 +

Triaenodes kawraiskii (Martynov, 1909) +
Triaenodes sp. +

Ylodes simulans (Tjeder, 1929) +

Allogamus auricollis (Pictet, 1834) + + +
Allogamus sp. + + + +
Allogamus uncatus (Brauer, 1857) + +
Anabolia furcata Brauer, 1857 +

Anabolia laevis (Zetterstedt, 1840) +

Anabolia nervosa (Curtis, 1834) + + + + + +

Annitella obscurata (McLachlan, 1876) + + + +
Annitella triloba Marinkovic- Gospodnetic, 1957

Chaetopteryx cissylvanica Botosaneanu, 1959 + +

+ 4+ + +

+ 4+ + + + + + +
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Chaetopteryx regulosa schmidi Botosaneanu, 1957
Chaetopteryx sp. + +
Chaetopteryx stankovic¢i Marinkovic- Gospodnetic, 1966

Chaetopteryx villosa (Fabricius, 1789) + +

Chaetopteroides maximus Kumanski, 1968 +

Drusus annulatus (Stephens, 1837) + + +

Drusus biguttatus (Pictet, 1834) +
Drusus botasaneanu Botosaneanu, 1965

Drusus discolor (Rambur, 1842) + +
Drusus discophorus Radovanovic, 1943

Drusus monticola McLachlan, 1876 +

Drusus serbicus Marinkovic- Gospodnetic, 1971 +

Drusus sp. + + +
Drusus trifudus McLachlan, 1876 + +

Ecclisopteryx madida McLachlan, 1867 +

Ecclisopterix guttulata (Pictet, 1834) +

Glyphotaelius gripekoveni (Keifer, 1913) +

Glyphotaelius pellucidus (Retzius, 1783) + + + +

Glyphotaelius polytomus Harting, 1893 +

Grammotaulius atomarius (Fabricius, 1793) +

Grammotaulius nigropunctatus (Retzius, 1783) +
Grammotaulius nitidus (Mdaller, 1764) +

Grammotaulius sp. +

Halesus digitatus (Schrank, 1781) + +
Halesus interpunctatus (Zetterstedt, 1840) +
Halesus sp.

Halesus tesselatus (Rambur, 1842) +

+

+ 4+ + + +
+
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Hydatophylax infumatus (McLachlan, 1865) +

Limnephiluis fuscicornis (Rambur, 1842) +

Limnephilus affinis Curtis, 1834 +

Limnephilus auricula Curtis, 1834 + +

Limnephilus bipunctatus Curtis, 1834 + + + + +

Limnephilus caenosus Curtis, 1834 + +

Limnephilus centralis Curtis, 1834 +

Limnephilus decipiens (Kolenati, 1848) + +

Limnephilus elegans Curtis, 1834 +

Limnephilus extricatus McLachlan, 1865 + + +

Limnephilus flavicornis (Fabricius, 1787) + + +

Limnephilus lunatus Curtis, 1834 + + + +

Limnephilus marmoratus Curtis, 1834 +

Limnephilus rhombicus (Linnaeus, 1758) + + +

Limnephilus sp. + + + + + +

Limnephilus sparsus Curtis, 1834 +

Limnephilus vittatus (Fabricius, 1798) + +

Melampophylax mucoreus Hagen, 1861 +

Mesophylax impunctatus McLachlan, 1884 + + +

Metanoea flavipennis (Pictet, 1834) + +

Micropterna lateralis Stephens, 1874 +

Micropterna nycterobia (McLachlan, 1875) +

Micropterna seguax (McLachlan, 1875) +

Micropterna sp. +

Micropterna testacea (Gmelin, 1790) + + + + +

Nemotaulius punctatolineatus (Retzius, 1783) + +
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Parachiona picicornis (Pictet, 1834) +
Potamophylax cingulatus (Stephens, 1837) +
Potamophylax latipennis (Curtis, 1834) + + +
Potamophylax luctuosus (Piller & Mitterpacher, 1783) +

Potamophylax nigricornis (Pictet, 1834) + +
Potamophylax pallidus (Klapalek, 1899) +
Potamophylax rotundipennis (Brauer, 1857) +

Potamophylax sp. + + +

Psilopteryx montana Kumanski, 1968 +

Stenophylax mitis McLachlan, 1875 +

Stenophylax mucronatus McLachlan, 1880 +

Stenophylax permistus McLachlan, 1895 +
Stenophylax sp. + +
Stenophylax meridiorientalis McLachlan, 1875

Stenophylax vibex (Curtis, 1834)

Odontocerum albicorne (Scopoli, 1763) +
Odontocerum hellenicum Malicky, 1972 +
Chimarra marginata (Linnaeus, 1767)

Philopotamus montanus (Donovan, 1813) + +
Philopotamus sp.

Philopotamus variegatus (Scopoli, 1763) + +
Wormaldia occipitalis(Pictet, 1834)
Wormaldia pulla (McLachlan, 1878) +
Wormaldia sp.

Wormaldia subnigra McLachlan, 1865 + + + +
Phryganea grandis Linnaeus, 1758 + +

Phryganea sp. +

+
+

+ + + +
+ +

+ + + + o+
+

+ + + +

+
+
+ + + + o+
+
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Cyrnus crenaticornis (Kolenati, 1859) +

Cyrnus flavidus McLachlan, 1864 +

Cyrnus sp. +

Cyrnus trimaculatus (Curtis, 1834) + + + +
Holocentropus sp. +

Holocentropus stagnalis (Albarda, 1874) +
Neureclipsis bimaculata (Linnaeus, 1758) +
Plectrocnemia conspresa (Curtis, 1834) + + + +
Plectrocnemia geniculata McLachlan, 1871 + + +
Plectrocnemia minima Klapalek, 1899 + +
Plectrocnemia sp. + + +

Polycentropus irroratus Curtis, 1835 +

Polycentropus excisus Klapalek, 1894
Polycentropus flavomaculatus (Pictet, 1834) + + + + + + +
Polycentropus sp. +
Lype phaeopa (Stephens, 1836) +

Lype reducta (Hagen, 1868) +

Psychomyia fragilis (Pictet, 1834)

Psychomyia klapaleki Malicky, 1995 +

Psychomyia pusilla (Fabricius, 1781) + + + + + +
Tinodes pallidulus Mclachlan, 1878 +
Tinodes rostocki Mclachlan, 1878 + +
Tinodes sp. + +

Tinodes unicolor (Pictet, 1834) +

Tinodes waeneri (Linnaeus, 1758) + +

Rhyacophila aquitanica McLachlan, 1879 +

Rhyacophila balcanica Radovanovic, 1953 + +

+

+

+
+

+
+ 4+ + +
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Rhyacophila bosniaca Schmid, 1970 +

Rhyacophila dorsalis (Curtis, 1834) + + +
Rhyacophila evoluta McLachlan, 1879
Rhyacophila fasciata Hagen, 1859 + + + + + + +

Rhyacophila fischeri Botosaneanu, 1957 +
Rhyacophila furcifera Klapalek, 1904 +

Rhyacophila glareosa McLachlan, 1867 +

Rhyacophila intermedia McLachlan., 1868 +

Rhyacophila hirticornis McLachlan, 1879 +

Rhyacophila laevis Pictet, 1834 + +

Rhyacophila loxias Schmid, 1970 +
Rhyacophila mocsaryi Klapalek, 1894

Rhyacophila nubila (Zetterstedt, 1840) + +
Rhyacophila obliterata McLachlan, 1863 +
Rhyacophila obtusa Klapalek, 1894

Rhyacophila pascoei McLachlan, 1879 +

Rhyacophila philopotamoides McLachlan, 1879 +
Rhyacophila polonica McLachlan, 1879 +

Rhyacophila praemorsa McLachlan, 1879

Rhyacophila pubescens Pictet, 1834

Rhyacophila sp. + +
Rhyacophila stankovi¢i Radovanovic, 1932 +

Rhyacophila torrentium Pictet, 1834 +

Rhyacophila trescavicensis Botosaneanu, 1960 +
Rhyacophila tristis Pictet, 1834 + + + + + + +

+
+
+
+
+

+ + 4+ + + + o+
+ + + + +

+

+
+

+
+ + + +
+
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Rhyacophila vranitzensis Gospodnetic & Botosaneanu, 1967 + +
Rhyacophila vulgaris Pictet, 1834 + + +
Notidobia ciliaris (Linnaeus, 1761) + +
Oecismus monedula (Hagen, 1859) + +
Sericostoma flavicorne Schneider, 1845 +
Sericostoma personatum Kirby & Spencer, 1826 + + + + + + + +
Sericostoma sp. + +
Sericostoma timidum Hagen, 1864 +
Thremma anomalum McLachlan, 1876 + + + +
DIPTERA
Atherix ibis (Fabricius, 1798) + + + + +
Atherix sp. + + +
Atrichops crassipes (Meigen, 1820) +
Ibisia marginata (Fabricius, 1781) + + + + + + +
Blepharicera fasciata fasciat (Westwood, 1842) + + +
Blepharicera sp. +
Liponeura brevirostris Loew, 1877 +
Liponeura cordata Vimmer, 1916 +
Liponeura decipiens Bezzi, 1913 +
Liponeura cinarasceus minor Bischoff, 1922 +
Liponeura sp. + + + + + + +
Bezzia sp. + + +
Ceratopogon sp. + +
Culicoides circumscriptus Kieffer, 1918 + +
Culicoides nubeculosus Meigen, 1830 +
Culicoides sp. + +
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Dasyhella sp. +

Dasyhella versicolor (Winnertz, 1852) +

Palpomyia lineata (Meigen, 1804) +

Probezzia seminigra Panzer, 1796) +

Stilobezzia sp. +

Chaoborus crystalinus (De Geer, 1776) + + +

Chironomidae

Beckidia zabolotzkyi (Goetghebuer, 1938) + + +

Chernovskiia orbicus (Townes, 1945) + +

Chironomus plumosus (Linnaeus,1758) + + + + +

Chironomus riparius Meigen 1804 + + + + + +

Chironomus bernensis Kloetzli 1973 + +

Chironomus acutiventris Wuelker, Ryser & Scholl 1983 + +

Chironomus (Chironomus) annularius Meigen 1818 + +

Chironomus obtusidens Goetghebuer 1921 +

Chironomus luridus group +

Cladotanytarsus mancus (Walker, 1856) + + + +

Cladotanytarsus sp. + +

Cladopelma viridulum (Linnaeus 1767) +

Cryptochironomus defectus (Kieffer, 1913) + + + + + +

Cryptochironomus sp. + + + + +

Demicryptochironomus vulneratus (Zetterstedt, 1838) + + + + +

Dicrotendipes nervosus (Staeger, 1839) + + + +

Dicrotendipes notatus (Meigen, 1818) +

Endochironomus albipennis (Meigen, 1830) +
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Endochironomus dispar (Meigen, 1830) + +
Endochironomus tendens (Fabricius, 1775) +
Glyptotendipes cauliginellus (Kieffer, 1913) + +
Glyptotendipes pallens (Meigen 1804) +
Harnischia fuscimanus (Kieffer, 1921) + + + +
Harnischia sp. + + +
Microchironomus tener (Kieffer, 1918) + + +
Micropstra bidentata Goetghebuer, 1921 +
Micropstra curvicornis (Chernovskij, 1949) + + + +
Micropsectra junci (Meigen, 1818) + + +
Micropstra sp. +
Microtendipes chloris(Meigen, 1818) +
Microtendipes pedellus agg. sensu Moller Pillot (1984) +
Microtendipes tarsalis agg. sensu Moller Pillot (1984) +
Omisus caledonicus (Edwards, 1932) +
Parachrionomus arcuatus (Goetghebuer, 1921). + +
Parachironomus frequens (Johannsen, 1905) +
Parachironomus varus (Goetghebuer 1921) +
Paracladopelma camptolabis (Kieffer, 1913) +
Paracladopelma doris (Townes, 1945) +
Paracladopelma laminatum (Kieffer, 1921) +
Paracladopelma nigritulum (Goetghebuer, 1942) +
Paralauterborniella nigrohalteralis (Malloch,1915) + +
Paratanytarsus austriacus (Kieffer,1924) + +
Paratanytarsus dissimilis (Johannsen, 1905) + +
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Paratanytarsus lauterborni (Kieffer, 1909)
Paratendipes albimanus (Meigen, 1818)
Paratendipes connectens (Meigen, 1830) +
Paratendipes nubilus (Meigen, 1830) + + +
Phaenopsectra sp.

Phaenopsectra flavipes (Meigen, 1818)

Polypedilum albicorne (Meigen, 1838) +

Polypedilum convictum (Walker, 1856) + + +
Polypedilum cultellatum Goetghebuer, 1931

Polypedilum laetum (Meigen, 1818)

Polypedilum nubeculosum (Meigen, 1804) + +
Polypedilum pedestre (Meigen, 1830) +
Polypedilum scalaenum (Schrank, 1803) +
Polypedilum uncinatum Goetghebuer, 1921

Pseudochironomus prasinatus (Staeger, 1839) +
Rheotanytarsus rivulorum (Kieffer & Thienemann, 1908) + + +
Rheotanytarsus sp. + +
Robackia demeijerei (Kruseman, 1933) + +

Saetheria reissi Jackson, 1977 +
Saetheria sp. +
Stempellinella brevis (Edwards, 1929) +
Stempellina cornuta Kieffer 1922 +
Stempellinella edwardsi Spies & Saether 2004 +
Stictochironomus maculipennis (Meigen, 1818) +
Stictochironomus pictulus (Meigen, 1830) +

+
+

+ + + +
+

+ + + +
+ 4+ + + + + + + + + o+
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+

Stictochironomus sticticus (Fabricius, 1781)
Tanytarsus gregarius (Kieffer, 1909)
Tanytarsus sp.

Xenochironomus xenolabis (Kieffer 1916)
Diamesa sp.

Potthastia gaedii (Meigen, 1838)
Potthastia longimanus Kieffer, 1922
Acricotopus lucens (Zetterstedt, 1850) +
Brillia flavifrons (Johannsen, 1905) +

Brillia longifurca Kieffer 1921 +

Brillia bifida (Kieffer, 1909) + + + +

Bryophaenocladius subvernalis (Edwards, 1929)
Cardiocladius fuscus Kieffer, 1924

Chaetocladius perennis (Meigen, 1830) +
Chaetocladius vitellinus (Kieffer, 1908) +
Corynoneura cf. antennalis sensu Schmid (1993)

Corynoneura coronata Edwards 1924

Corynoneura celeripes Winnertz, 1852

Corynoneura lobata Edwards, 1924

Corynoneura scutellata Winnertz, 1846

Cricotopus annulator (Goetghebuer, 1927) + +
Cricotopus algarum (Kieffer, 1911) + +
Cricotopus albiforceps (Kieffer, 1916) +
Cricotopus fuscus (Kieffer, 1909)

Cricotopus triannulatus (Macquart 1826) + +
Cricotopus bicinctus (Meigen,1818) + +

+ 4+ + + +
+ + +
+
+ +
+
+
+

+ +

+ 4+ + + + +

+

+ + + + + + +
+

+ + + +
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Cricotopus gr. sylvestris sensu Hirvenoja, 1973
Cricotopus tremulus (Linnaeus, 1758)
Cricotopus trifascia Edwards, 1929
Epoicocladius ephemerae (Kieffer, 1924)
Eukiefferiella brevicalcar (Kieffer, 1911)
Eukiefferiella clypeata (Kieffer, 1923)
Eukiefferiella claripennis (Lundbeck, 1898) +
Eukiefferiella coerulescens (Kieffer 1926) +

Eukiefferiella cyanea Thienemann 1936

Eukiefferiella fittkaui Lehmann 1972

Eukiefferiella lobifera (Goetghebuer, 1934) +

Eukiefferiella gracei (Edwards, 1929)

Eukiefferiella longipes (Chernovskij,1949) +

Eukiefferiella ilkleyensis (Edwards, 1929) +

Eukiefferiella minor (Edwards, 1929)

Heleniella ornaticollis (Edwards, 1929) + +
Hydrobaenus sp.

Limnophyes asquamatus (Soeg. Andersen, 1937)
Limnophyes minimus (Meigen 1818)
Limnophyes sp.

Microtendipes chloris (Meigen, 1818) +
Metriocnemus eurynotus (Holmgren 1883) +
Nanocladius dichromus (Kieffer, 1906) + + +
Nanocladius rectinervis (Kieffer, 1911)

Orthocladius thienemanni (Kieffer, 1906) + +
Orthocladius (Euorthocladius) sp.

+ + 4+ +

+ + 4+ + + o+ +
+ +
+

+ + + +
+
+

+ + 4+ + + o+ o+

+
+ +
+

+ + + +
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Orthocladius frigidus (Zetterstedt, 1838) + +
Orthocladius lignicola Kieffer 1914
Orthocladius luteipes Goetghebuer 1938 +
Orthocladius olivaceus (Kieffer, 1911) + +
Orthocladius rivulorum Kieffer, 1909 + + + +
Orthocladius rubicundus (Meigen, 1818) + + + + +
Orthocladius saxosus (Tokunaga 1939) +
Paracladius conversus (Walker,1856) +
Paracricotopus niger (Kieffer, 1913) +
Parakiefferiella bathophila (Kieffer, 1912) + +
Parakiefferiella gracillima (Kieffer, 1922) + +
Parametriocnemus stylatus (Spaerck, 1923) + +
Paraphaenocladius impensus (Walker, 1856) +
Paratrichocladius rufiventris (Meigen, 1830) +
Paratrissocladius excerptus (Walker, 1856) +
Psectrocladius barbimanus (Edwards, 1929) + +
Psectrocladius calcaratus (Edwards, 1929) +
Psectrocladius psilopterus (Kieffer, 1906) + + + +
Pseudosmittia danconai (Marcuzzi, 1947) +
Pseudosmittia simplex (Strenzke & Thienemann, 1942) +
Rheocricotopus chalybeatus (Edwards,1929) +
Rheocricotopus effusus (Walker, 1856) + + +
Rheocricotopus fuscipes (Kieffer, 1909) +
Rheosmittia spinicornis (Brundin, 1956) +
Smittia sp. + +
Synorthocladius semivirens (Kieffer, 1909) + + +
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Thienemanniella clavicornis (Kieffer, 1911)
Thienemanniella flaviforceps (Kieffer, 1925)
Thienemanniella majuscula (Edwards, 1924)
Tvetenia bavarica (Goetghebuer, 1934)
Tvetenia calvescens (Edwards, 1929)
Tvetenia tshernovskii (Pankratova,1968)

Tvetenia discoloripes (Goetghebuer & Thienemann, 1936)

Odontomesa fulva (Kieffer, 1919).
Prodiamesa olivacea (Meigen, 1818).
Prodiamesa rufovittata (Goetghebuer, 1932).
Ablabesmyia longistyla Fittkau 1962
Ablabesmyia monilis (Linnaeus, 1758)
Ablabesmyia phatta (Egger, 1864)
Anatopynia plumipes (Fries, 1823)

Apsectrotanypus trifascipennis (Zetterstedt 1838)

Arctopelopia barbitarsis (Zetterstedt, 1850)
Conchapelopia melanops (Meigen, 1818)

Guttipelopia guttipennis (van der Wulp, 1861)

Krenopelopia sp.

Larsia curticalcar (Kieffer, 1918)
Macropelopia adaucta Kieffer,1916
Macropelopia nebulosa (Meigen, 1804)
Monopelopia tenuicalcar (Kieffer, 1918)
Natarsia punctata (Fabricius, 1805)
Nilotanypus dubius (Meigen, 1804)

+ 4+ + + + + + + + + + + + 4+ + +

+ 4+ + +

+ +
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Procladius sp. +
Rheopelopia sp.

Tanypus kraatzi (Kieffer 1912)
Tanypus punctipennis Meigen, 1818 + +
Tanypus sp.

Thienemannimyia lentiginosa (Fries, 1823) +
Zavrelimyia melanura (Meigen, 1804) +
Thienemannimyia sp. +
Trissopelopia flavida (Kieffer, 1923) +
Zavrelimyia sp. +

Syndiamesa hygropetrica (Kieffer 1909) +
Diamesa latitarsis (Goetghebuer 1921) +

Diamesa insignipes Kieffer 1908 +

Pseudodiamesa nivosa (Goetghebuer 1928) +

Acricotopus lucens (Zetterstedt 1850) + +
Bryophaenocladius subvernalis (Edwards 1929)

Diplocladius cultriger Kieffer 1908

Heterotrissocladius marcidus (Walker 1856)

Synorthocladius semivirens (Kieffer 1909) +
Orthocladius rivicola Kieffer 1911 +

Psectrocladius obvius (Walker 1856)

Trissocladius brevipalpis Kieffer 1908 +
Trissopelopia flavida Kieffer 1923

Tanypus (Tanypus) vilipennis (Kieffer 1918) +
Psectrotanypus varius (Fabricius 1787)

Chernovskiia orbicus (Townes 1945)

+ +

+ 4+ + +
+ + + +
+

+

+ + + + +
+

+ + + +
+
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Cladopelma gr. laccophila +

Cryptotendipes sp. +

Lipiniella araenicola Shilova 1961 +

Cullex sp. + +

Dixa dilatata Strobl, 1900 +

Dixa maculata Meigen, 1818 +

Dixa sp. +

Clinocera nigra (Meigen, 1804) + + +

Clinocera sp. +

Wiedemannia ouedorum Vaillant, 1952 + +

Wiedemannia sp. +

Chelifera precatoria (Fallen, 1815) +

Hemerodromia sp. + + +

Hemerodromia unilineata Zetterstedt, 1842 + + + +

Ephydra sp. +

Scatella stagnalis (Fallen, 1813) +

Pelina sp. +

Molophilus sp. + +

Ormosia lineata (Meigen, 1804) +

Ormosia sp. + +

Scleroprocta sp. +

Orimarga attenuata (Walker, 1848) +

Orimarga sp. +

Dactylolabis sp. +

Hexatoma bicolor (Meigen, 1818) + +

Hexatoma sp. + + +
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Paradelphomyia sp. + +

Limnophila maculata (Meigen, 1804) + +

Limnophila mundata (Loew, 1871) +

Limnophila sp. + +

Limnophila submarmorata (Verrall, 1887) + + + +

Antocha sp. + + + +

Antocha vitripennis (Meigen, 1830) + + + +

Limonia maculipennis (Meigen, 1818) +

Limonia modesta (Meigen, 1818) +

Limonia sp. +

Limnophora riparia (Fallén, 1824) + + + +

Limnophora sp. + + + +

Dicronata bimaculata (Schummel, 1829) + + + + + + + +

Dicronata sp. + + + +

Pedicia straminea (Meigen, 1838) + +

Pedicia immaculata (Meigen, 1804) +

Pedicia sp. + + + +

Bazarella sp. +

Pericoma sp. + + + +

Psychoda alternata Say, 1824 + +

Psychoda gemina (Eaton, 1904) +

Psychoda severini Tonnoir, 1922 +

Psychoda pusilla Tonnoir, 1922 + + + + + +

Psychoda sp. + + + + +

Satcheilliella canescens (Meigen, 1818) +

Ulomia (Satchelliella) cognata (Eaton, 1893) + +

Satcheliella mutua (Eaton, 1893) +
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Tabemna 1. HacTaBak

TakcoH / cJIuB

Jynas
Caga
Tuca

Beauka
Mopasa
Jy:kHa
Mopasa
3anagna
Mopasa
Jdpuna
Koay6apa
MuaaBa n
Ilex

Tumoxk
Bean
JpUM

Erejckn
CJIUB

Satcheliella sp. +
Satchelliella stammeri (Jung, 1954)
Ptychoptera sp. + + + +

Scathophagidae 1 sp. Nederm. +

Prosimulium hirtipes (Fries, 1824) +

Prosimulium sp. + + + +
Prosimulium tomosvaryi (Enderlein, 1921) +
Simulium argyreatum Meigen, 1838 +

Simulium reptans (Linnaeus, 1758) + + +
Simulium angustatum (Rubzov, 1956) +

Simulium (Eusimulim) aureum Fries, 1824 + +

Simulium costatum Friederichs, 1920

Simulium cryophylum (Rubzov, 1959)

Simulim (Wilhelmia) balcanica (Enderlein, 1924)

Simulim (Wilhelmia) lineatum (Meigen, 1804)

Simulium spp. + + +
Twinnia sp.

Odagmia maxima Knoz, 1961 +
Odagmia sp. +
Oxycera meigenii Staeger, 1844 +

Oxycera paradalina Meigen, 1822 +

Oxycera pygmaea (Fallen, 1817) +

Stratiomis longicornis (Scopoli, 1763) +

Odontomyia ornata (Meigen, 1822) +

Odontomyia sp. +

Eristalis sp. + + +

Eristalis tenax (Linnaeus, 1758) + +

+
+

+ + 4+ + + +
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Tabemna 1. HacTaBak

TaxcoH / c1uB

Jynas
Casa
Tuca

Beauka
Mopasa
Jy:kHa
Mopasa
3anagna
Mopasa
JApuna
Koay6apa
MaaBa n
Ilex

Tumoxk
Bean
JpUM

Erejckn
CJIuB

Chrysops caecutiens (Linnaeus, 1758) +
Chrysops sp. +
Hybomitra sp.

Tabanus maculicornis (Zetterstedt, 1842)

Tabanus miki Brauer, 1880

Tabanus sp. + + +
Haematopota sp. +

Heptatoma pellucens (Fabricius, 1776) +

Heptatoma sp. +

Tipula luna Westhoff, 1879

Tipula benesignata Mannheims, 1954

Tipula cheethami Edwards, 1924 +
Tipula rufina rufina Meigen, 1818

Tipula autumnalis Loew, 1864 +
Tipula fulvipennis De Geer, 1776 +

Tipula grisescens Zetterstedt, 1851 +

Tipula lateralis Meigen, 1804 + +

Tipula maxima Poda, 1761 + +

Tipula pruinosa pruinosa Wiedemann, 1817 +

Tipula saginata Bergroth, 1891 +
Tipula sp. + + + +
Eriocera sp. +
Helobia sp.

Dolichopeza sp. +
Trichocera sp.

Chrysophilus sp. + + +

+ 4+ + + + + +
+
+
+

+ + + +

+ + 4+ +

+
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Tabemna 1. HacTaBak

TakcoH / cJIuB

Jynas
Capa
Tuca

Beauka
Mopasa
Jy:kHa
Mopasa
3anagna
Mopasa
JApuna
Koay6apa
MuaaBa n
Ilex

Tumoxk
Bean
JpUM

Erejckn
CJIUB

Sylvicola sp. +
HETEROPTERA
Aphelocherius aestivalis (Fabricius, 1794) + + +
Corixa sp. +
Corixa punctata (llliger 1807) +
Glaenocorisa propingua (Fieber, 1860) +
Glaenocorisa sp.
Sigara nigrolineata (Fieber 1848)
Sigara limitata (Fieber 1848)
Sigara striata (Linnaeus 1758)
Sigara iactans Jansson 1983
Sigara lateralis (Leach 1817)
Sigara falleni (Fieber 1848) +
Sigara sp. + +
Aquarius najas (De Geer 1773)
Aquarius paludum (Fabricius 1794)
Gerris gibbifer Schummel 1832
Gerris thoracicus Schummel 1832
Gerris sp.
Rheumatobates sp.
Hydrometra stagnorum (Linnaeus 1758)
Hydrometra sp.
Ilyocoris cimicoides cimicoides (Linnaeus, 1758) + +
Nepa cinerea Linnaeus, 1758 +
Ranatra linearis (Linnaeus, 1758) +
Notonecta glauca Linnaeus, 1758 +

+ + + + + +

+ + + + + + + + + + o+ +
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Tabemna 1. HacTaBak

TakcoH / cIUB

Jdynas
Capa
Tuca

Beauka
Mopasa
Jy:kHa
Mopasa
3anagna
Mopasa
Jdpuna
Konyobapa
MaaBa u
Ilex

Tumoxk
Bean
ApUM

Erejcku
CJIUB

Notonecta viridis Delcourt 1909 +
Notonecta sp. + +
Mesovelia furcata Mulsant & Rey 1852 +
Velia caprai Tamanini 1947 + +
Velia affinis filippii (Tamanini 1947) +
Velia sp. +

COLEOPTERA
Donacia crassipes Fabricius, 1775 +
Donacia sp. + +
Bagous bagdatensis Pic 1904
Bagous collignensis (Herbst 1797)
Bagous lutulentus Gyllenhal 1813
Pelenomus canaliculatus (Fahaeus 1843)
Pelenomus commari (Panzer 1794)
Pelenomus waltoni (Boheman 1843)
Phytobius velaris (Gyllenhal, 1827)
Phytobius leucogaster (Marsham, 1802)
Rhinoncus castor (Fabricius 1792)
Rhinoncus inconspectus (Herbst 1795)
Rhinoncus pericarpius (Linnaeus 1758)
Rhinoncus perpendicularis (Reich 1797) +
Listronotus sp. +
Helichus substriatus (Muller, 1806)
Dryops sp.
Helichus sp.
Agabus biguttatus (Olivier, 1795)
Agabus sp.

+ 4+ + + + + + +
+ 4+ + + +

+ 4+ + + +
+
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Tabemna 1. HacTaBak

TakcoH / cJIuB

Jynas
Caga
Tuca

Beauka
Mopasa
Jy:kHa
Mopasa
3anagna
Mopasa
Jdpuna
Koay6apa
MuaaBa n
Ilex

Tumoxk
Bean
JpUM

Erejckn
CJIUB

Agabus uliginosus (Linnaeus, 1761) +
Deronectes sp. +

Dytiscus marginalis Linnaeus, 1759 +

Graphodytes sp. +

Hydroporus erythrocephalus (Linnaeus, 1758) +

Hydroporus sp. +

Hygrotus decoratus (Gyllenhal, 1810) +
Hygrotus inaequalis (Fabricius, 1777) +

Ilybius guttiger (Gyllenhal, 1808)

Ilybius sp.

Laccophilus hyalinus (De Geer, 1774)

Platambus maculatus (Linnaeus, 1758) + +
Platambus sp.

Scarodytes halensis (Fabricius, 1787) + +
Elmis aenea (Miller, 1806) +
Elmis maugeti Latreille, 1798 + + + + + + +
Elmis rietscheli Steffan, 1958 +

Elmis rioloides Kuwert, 1890 +

Elmis spp. +
Esolus angustatus (Miller, 1821) + + + + +

Esolus parallelepipedus (Mdller, 1806) +
Esolus sp. + +

Limnius perrisi (Dufour, 1843)

Limnius sp. +
Limnius volckmari (Panzer, 1793) +
Normandia nitens (Mdller, 1817)

Oulimnius sp.

+ + + + + o+
+
+
+

+
+
+

+ + 4+ + +
+
+
+
+
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Tabemna 1. HacTaBak

s s 5 % g3 BE§ =z & 3. £ =z fe
TakcoH / cJIuB = S £ B §- 2 §- § §- = 2, g é z 32 SE

= © 5 &2 %3 33 =X ¢ 3 = BX 5°

Potamophilus acuminatus (Fabricius, 1792) +

Potamophilus sp. +

Riolus sp. + +

Riolus subviolaceus (Mdiller, 1817) + + +

Stenelmis canaliculata (Gyllenhal, 1808) +

Stenelmis sp. + + + + + +

Tanysphyrus lemnae (Fabricius 1792) +

Notaris scirpi (Fabricius 1793) +

Gyrinus sp. + + + + +

Gyrinus substriatus Stephens, 1828 +

Orectochilus villosus (Mdiller, 1776) +

Brychius elevatus (Panzer, 1794) +

Haliplus fulvus (Fabricius, 1801) + + + +

Haliplus lineatocollis (Marsham, 1802) +

Haliplus lineolatus Mannerheim, 1844 +

Haliplus ruficolis (De Geer, 1774) +

Haliplus sp. + +

Hydraena gracilis Germar, 1824 + + + + + + + +

Hydraena spp. + + + + +

Limnebius sp. +

Ochthebius foveolatus Germar, 1824 +

Enochrus melanocephalus (Olivier, 1792) +

Hydrophilus sp. + +

Laccobius minutus (Linnaeus, 1758) + +

Laccobius sp. + +

Hydrous piceus (Linnaeus, 1758) + +

224



Ana Ilemposuh Jloxmopcka oucepmayuja

Tabemna 1. HacTaBak

s s 5 E% g% B sz §F I, £ =z G§e
TakcoH / cuB = 5 LI 2 ; 8 & £ E- é : 2i FE
= 282 <2 2 ® g 3 a = a4
Helophorus guttulus Motschulsky, 1860 + +
Helophorus sp. + +
Noterus sp. +
Hydrocyphon deflexicollis (P.W. J. Muller, 1821) +
Hydrocyphon sp. +
Spercheus emarginatus (Schaller, 1783) +
Ochthera mantis (De Geer, 1776) +
Ochrosis ventralis (Illiger, 1807) +
Elodes hausmani (Gredler, 1857) +
Elodes marginata (Fabricius, 1798) + + +
Elodes minuta (Linnaeus, 1767) + +
Elodes sp. + + +
NEUROPTERA
Osmylus chrysops (Linnaeus, 1758) +
Osmylus fulvicephalus (Scopoli, 1763) + +
MEGALOPTERA
Sialis fuliginosa Pictet, 1836 + + +
Sialis lutaria (Linnaeus, 1758) + + + +
Ykynan 0poj TakcoHa 414 279 87 292 685 571 128 139 90 292 27 168
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IIpuaor 2.

Kpajwe yrpoxene Bpcre (CR) MakpoOeckuuMemaka y BOJAEHHM €KOCHCTEeMHMA

Cponje

Gastropoda Theodoxus transversalis (C.Pfeiffer, 1828) - usBemraj 16

Crartyc y mehynapoanoj samrutu (IUCN): EN
IUCN kareropuja yrpo:xenocru 'y Cpouju: EN B2b(i,ii)
IpuopuTeT 3aITATE HA HAKOHATIHOM HuBOY (Moxen ES HIPPO-PP): 11

IMomamwm o pacnpocTpameny y Cpouju:

3ay3era

Exocucrem bpoj HOCT) (mpcxe, MOBPLIKHA Loz,
UHJ-1I0B, % yuenthe) (kmz,*mz) HaJlaXXCHha
Beorpan-Hoeu Can He mocroju nogarax 0 1986 Arambasic, M. 1994. The Danube in Yug.
Bepnan I He nocroju monmarak 0 1986 Arambasic, M. 1994. The Danube in Yug.
Jynas xox beorpana He nocroju monmarak 52 2001 Karaman, B. 2001. Ekolo3ka istina 304
Jynas-/lomu Munanosarg He nocroju monmarak 48 1994/95 Simi¢, S. 1997. Ekologija 79
JNynas-Knanoso He mocroju mogarak 44 1994/95 Simi¢, S. 1997. Ekologija 79
Nynas-Knamgoso He mocroju mogarak 44 2001 Karaman, B. 2001. Ekolo$ka istina 304
Hynas-Kycjak He mocroju mogarak 12 2001 Karaman, B. 2001. Ekolo$ka istina 304
Iynas-Hosu Can He moctoju mogarak 0 1985/86 Pujin, V. 1990. Wat. Sci. Tech. 13-30
Jlynas-Ycje He nocroju monmarak 20 2001 Karaman, B. 2001. Ekolo3ka istina 304
Nynas-Benuko I'paauiire He mocroju mogarak 40 2001 Karaman, B. 2001. Ekolo$ka istina 304
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Jenenauxu norok (Casa) He mocroju mogarak 10 2000 Zivié, 1. 2000. Ekologija 35/2, 108-109
Jyxna MopaBa xox AnekcHuHIa Tojepunaro (1, 1- 28 2005 Zivi¢, 1. . 2005. Dokt. dis
10, <3%) > ' .
) Iojenunauno (1, 1- . N .
Hwumaga- [Tpocek 10, <3%) 28 2005 Simi¢, V. 2005. Neobjavljeni podaci
Benuka Mopasa -usHaz Cpenma (3, 51-150, . T .
Rynpric 11-20%) 12 2007 Simi¢, V. 2007. Neobjavljeni podaci
. Paunovi¢ M. 2010. The Danube in Serbia
Benuxa Mopasa He nocroju nogarax 2007 (DSII), 183-205

Apean u 3aysera noBpmmuna y Cp6uju: noteHumjanan apean - 40.000 km?® creapau apean - 19.500 km?,
YKyIIHa 3ay3eTa moBpuiiaa - 294 km?,

BpojHoct momyJjianuje M TeHAeHIMja WeHe MpoMeHe. npema nocieamum uctpaxuBawuma ICPDR, 2002.
roauHe OpojHOCT oBe BpcTe y JlyHaBy je cMameHa M MMa TEeHJICHIU]Y JaJber olajama. Y HalleM Jeiy
Jynaa Bpcra Huje koHcTtaToBana o1 2001. roxune. [onynamumje ca Behom OpojHoihy 3abenexene cy
y Hummau, nouetnom neny Benuke Mopage u y Jyxnoj Mopasu y nozapydjy Anekcunua. [Iponemyje
ce a OpojHOCT monynanuje y cuBy Mopase uznocu oko 7.200 jenuuku.

JesioBatbe HeraTHBHUX (paKTOPA: BPCTA je OceTIbUBA Ha 3araljeme BoJie TOKCHYHUM MaTepujama.

IIpenysere mepe 3amrure: nonynamnuje y CuheBy cy y okBupy napka npupoje «CuheBauka KiIucypa».

HeonxoaHe Mepe 3alITUTe. MOHHTOPHHI IOINYJAIMja, W y 3aBHCHOCTH OJl CTama, MOXKE Ce INPeay3eTH
CTPO’KHja 3aIUTHTa MaKPOCTAHHIITA U/WIN ex cumy TPETMaH OBE BPCTE KOjU CE YCIICLIHO CIIPOBOIH Y
nabopatopuju AxBapujyma y Kparyjesmy.

CtBapHe WM NOTEHIHjaTHe BPETHOCTH TAKCOHA: HUCY HCTPaKHBaHE.

Cnenuduyne KapaKTepHCTHKE TAKCOHA. HUCY UCTPaXKUBAHE.
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Trichoptera Beraeodes minutus (Linnaeus, 1761) - u3Bemraj 17

IpuopuTeT 3aITUTE HA HAMOHATHOM HuBOY (Monea ES HIPPO-PP): 111

Iomamm o pactpocTpameny y Cponju:

BpojHoct (MHmeke, uHa- 3ay3era IMOBpIIHHA Ton.
Exocucrem Po) iy s Y P L

noB, % yuenthe) (km? *m?) HaJIaXKErmba

LpHoBpiuka pexa (cnuB Mojenunauno (1, 1-10, 2 2006 Paunovi¢, M. 2006.

Tumoka) <3%) Neobjavljeni podaci

) [ojequnauno (1, 1-10, Veljkovi¢, A. 2004.

Paua-pexa <3%) 4 2004 Neobjavljeni podaci
PanoBancka pexa (ciuB Mojenunauno (1, 1-10, 0 1971 Marinkovi¢-Gospodneti¢, M.

Tumoka) <3%) 1975. Knjiga 1V, SANU
Capssnmku Tumoxk:ox cena | Bpojra (4, 151-500, 21- 8 1990/91 Simi¢, V. 1993. Magistarska
Oxpyrauue g0 Kmaxesna 40%) teza 98-106

Apeas u 3ay3era mospmmHa y Cpouju: norenumjanan apean - 20.000 km?, crBaprn apean - 10.000 km?,
YKyIIHA 3ay3eTa HOBpIIHHA - 14 km?,

BpojHoct momynanmuje m TeHAEHIHja H-eHe INMPOMeHe. 3allakeHa je M3pa3ura (QuiyKTyanuja OpojHOCTH.
IMepuoay 1993/94. romune 3abernexeHa je HajOpojHHja cybmomyianmja y CBpibumikoM THUMOKY, a
TokoM 2005/06. roauHe HHUCY 3a0elie)keHe HUTHU JapBe HUTH aiyiTHH oOnmuu oBe Bpcte. Takohe, y
PanoBaHCKO] peny HUCY MOTBpheHN paHMjM Haja3w. Y APyruM 3a0ejeXeHUM CTaHUIITHMa OpojHOCT
TIOITyJIaIHja je BeoMa Maja (I0jeAMHAYHH IIPIMEPIIH JTapBH).

JenoBame HeraTuBHUX axTopa: CBpipHIIKH THMOK je 300r Majie KOJMYUHE BOJE Y JIETEHEM HEepHony U
eyTpodu3anyje cBe Mambe IOr0HO CTAaHUIITE 33 )KUBOT JIAPBH OBE BPCTE.

Ipenysere Mepe 3amTuTe: cyoOmomynamuje y per Pagn cy y oxsupy HII «Tapay», a y LipHOBpIIKOj peru y
IIMPOj 3aIITUTHOj 30HH Hapka npupojae «Crapa IraHuHay.

HeonxoaHe Mepe 3alITHTe. MOHUTOPHHI MOIYyJandja, M Yy 3aBHCHOCTH O]l CTama, MOXE Ce IPemy3eTH
CTpOXHMja 3aIUTHTAa MaKpOCTAaHHMIITA. EX cumy TpeTMaH oBe BpcTe je Moryh, anmu 3axTeBa moceOHe
ycCJIOBe.

CtBapHe WM MOTeHIMjaTHe BPETHOCTH TAKCOHA: HICY OCEOHO UCTPaKUBAHE.

Cnennduyne KapaKkTepUCTHKe TAKCOHA: HUCY OJIMDKE UCTPayKMBAHE.
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Trichoptera Drusus discolor (Rambur, 1842) - u3Bemraj 18

IpuopuTeT 3aMITATE HA HAKOHATHOM HuBOY (Moxen ES HIPPO-PP): 111

[omamm o pactpocTpameny y Cpouju:

3aysera

EXOCHCTEM Epo‘]Hocz (MHZIEKC, MH]I-TIOB, HoBpmHHA Ton.
% ydemhe) (kmz *mz) HaJIaXKeHha
bp3ehika peka (Konaonuk) | IMojexunauno (1, 1-10, <3%) 20 2005 Simi¢, V. 2005. Neobjavljeni podaci
I'papamiHuyka peka Iojeaunauno (1, 1-10, <3%) 16 1999/00 Paunovi¢, M. 2001. Diplomski rad
WzBopurure bponcke peke, . ) 0 Marinkovié¢-Gospodneti¢, M. 1975.
[HTap-nianusa Mojemunauno (1, 1-10, <3%) 0 1954 Knjiga IV, SANU
KpuBa Pexa: 0 WSBOPUITA | 7 oo (1, 1-10, <3%) 12 2005 | Simi¢, V. 2005. Neobjavljeni podaci
1o cena Kpspesa
CaMOKOBCKa peka IMojenunauno (1, 1-10, <3%) 32 2005 Simi¢, V. 2005. Neobjavljeni podaci
[Tap nannna peka Mypsuna | Cpeama (3, 51-150, 11-20%) 12 1995 Simi¢, V. 1996. Dokt. dis. 162

Apean u 3ay3era nopmuHa y Cpéuju: norenumjanuu apean - 30.000 km®, ctBapuu apean - 12.500 km?,
YKyIIHa 3ay3eTa mopmmHa - 92 km?,

BpojHoct momy/anuje u TeHIeHIHMja BeHe MpoMeHe. cyOmonyrnanuje y motoruma Ha lllap mmanwmHM HUCY
mpoBepeBaHe TOKOM HcTpaxuBama (2003-06.), amu cy y nperxoguum (1954, 1995.) o3HadeHe Kao
Manobpojue. Bpojroct cybnomymaruje va Komaonuky u3Hocu mpocedno ox 2 10 4 mapse/m? peunor
JHA.

JesoBame HeraTHBHUX (PaKTOPA: HEMa JJOBOJHHO IOJIaTaKa.

IIpeny3ere mepe 3amrure. cyonomynanuje Ha Illap miuanuan n Ha KomaoHHMKY Cy O OKBHPY HCTOMMEHHX
Hanunonanxux napkosa.

Heonxoane mepe 3amTuTe. MOHUTOPUHI MOIYJallMje, W y 3aBHCHOCTH OJl CTama, MOXE C€ INpery3eTH
CTPO’KHja 3allTHTAa MAKPOCTAHUINTA W/WIH ex cumy TPETMaH OBe BpcTe (KOjU 3axTeBa MmoceOHE U
cnenuduIHe ycaoBe).

CtBapHe WM MOTeHIMjaTHe BPETHOCTH TAKCOHA: HICY OCEOHO HCTPaKUBAHE.

CnennduyHe KapaKTepHCTHKE TAKCOHA. BpPCTa HaceshbaBa mNozpydje bankaHCcKor moiryoctpBa W JIeJOBe
Typcke. M3pa3urto X1aJHOCTEHOTEPMHA BPCTA.
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Trichoptera Helicopsyche bacescui Orghidan & Botosaneanu, 1953 - uzBemraj 19

Crartyc y mehynapoanoj 3amruru (IUCN): NE
IUCN kareropuja yrpo:xkenocru y Cpouju: EN B2b(ii,iii,iv)
IIpuopuTeT 3aITUTE HA HAMOHATHOM HuBOY (Monea ES HIPPO-PP): 11

IMomarwm o pactpoctpameny y Cpouju:

BpojHoct (MHAEKC, MHA-  3ay3eTa MOBpIIHHA I'ox.
1oB, % yuemnihe) (km?,*m?) HaJIaXKemha

Exocucrem

Iojenunauno (1, 1-10, Marinkovi¢ - Gospodneti¢, M.
T’pmriica pexa <3%) 0 1971 1975. Knjiga IV, SANU
Pexa Apuayra (Bossesar) | Masa (2, 11-50, 3-10%) 2 2004/05 | Simic, V. Zogi/gféi'\'e"bja"”e”'
Capsbuniku TuMoK:0x Mana (2, 11-50, 3-10%) 16 1990/91 Simi¢, V. 1993. Magistarska teza
u3Bopa 110 Oxpyriuue 98-106
Capspunixa TUMOK: 01 Mojenunauno (1, 1-10, Simi¢, V. 2004. Neobjavljeni
16 2004 :
usBopa 10 Okpyriuie <3%) podaci
. Zivié, I. 2002. Arch. Biol. Sci.,
Tommua He nocroju nmonarax 68 2000/01 Belgrade 19-27
Tommua - nputoka He nocroju nogarak 2000/01 |Zivié, I..et al. 2006. Biologia 61/2
Komy6Gape

Apeas u 3ay3era nmospmmHa y Cpouju: norenmumjanmun apean - 10.000 km?, crBapuu apean - 5.000 km?,
yKyIHa 3ay3eTa mospuriaa - 102 km?,

BpojHoct momysanuje u TeHAeHUMja HeHe MpoMeHe. OpPOjHOCT moIynanyja (CyOrmomynanyija) y HeKOIUKO
CTaHWIITA Ha MOJAPYyYjy jyroucroune CpOuje ce mpema HCTpaXHBambHUMa JIaraHo cMmamyje. [Ipocedna
T'YCTHHA JIAPBH CyOIomynamnyja y ropmeM Toky CBpspumikor Tumoxka je Tokom 1991. rognHe m3HOCHIA
22 jen/ m? peuHor jaHa, a Tokom 2004. cBera 5 jen/ m? peusor ana. CyOnomnynanuja y TOpBbeM TOKY peKe
ApHayTe rokaszyje 3Ha4yajHE CKOKOBE y OpOjHOCTH 300I HECTaHKa BOJE W3 OBOT Jeja peKa TOKOM
CYIIHUX TOJIMHA.

JesnoBame HeraTMBHHMX ¢akTopa: HHje noceOHO youeHo, MehyTum Moxe ce HaBectu: 3araleme,
eytpoduzanmja, mpuTHcak puOJBUX MPEaaTopa, MPEeCyINBAkEe TOPHIX TOKOBA PeKa.

IIpeny3sere mepe 3amTUTE: HEMa NPEIY3ETHX Mepa 3alITUTE.

Heonxoane Mepe 3alITHTe. MOHUTOPHMHI NOIYyJalyje, ¥ Yy 3aBUCHOCTH OJf CTama, MOXE Ce IPemy3eTH
CTpO’KMja 3alITHTa MaKpPOCTAHWINTA W/WIA eX cumy TPETMaH OBe BpcTe (KOjU 3axTeBa IMOceOHE U
cnenu(UIHE yCIOBE).

CTBapHe WM NOTEeHIHjaTHe BPEAHOCTH TAKCOHA  HUCY TOCEOHO NCTpaKUBaHE.

CnenunduyHe KapaKTepHCTHKe TAKCOHA: BPCTa HaceJbaBa Boje 3eMasba JyromcrouHor bankana (byrapcka,
I'puka, Pymynuja, MakenoHuja), ¥ yriIaBHOM je peTKa.
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Trichoptera Thremma anomalum Mclachlan, 1876 - u3Bemraj 20

Crartyc y mehynapoanoj 3amruru (IUCN): NE
IUCN kareropuja yrpo:xenocru 'y Cpouju: EN B1,2b(i,ii,iii)
IpuopuTeT 3aITATE HA HAKOHATIHOM HuBOY (Moxen ES HIPPO-PP): 111

IMomarm o pacnpocTpameny y Cpouju

Exocucrem

Bpojuoct (uHzAEKC,
HHJ-TIOB, % y4emhe)

3ay3era
MOBpPLIMHA
(km?,*m?)

lon.
HaJlaXKCHha

‘Bernna xox Yxuna He mocroju mogarax 0 1930 Radovanovi¢, M. 1930/31. Glasnik
161-180
JparadeBo- norouu He nocroju mozmarak 0 1930 Radovanovié, M. 1930/31. Glasnik
161-180
3nomnHuna npuroka Yeua | Ilojeaunaqno (1, 1- 0 1970 Marinkovié¢ - Gospodneti¢, M. 1975.
(cnuB Jlpune) 10, <3%) Knjiga IV, SANU
Tonema peka - Tprosutuku | Tlojeaunauso (1, 1- 7 1990/91 Simi¢, V. 1993. Magistarska teza
Tumox 10, <3%) 98-106
I'octrsecko Bpeno Maa (2, 11-50, 3- 0 1969 Marinkovi¢ - Gospodneti¢, M. 1975.
Katymmnne 10%) Knjiga IV, SANU
KonaouuicJlucuncn | Mara (2, 11-50, 3- 0 1961/63 | Filipovi¢, D. 1965. Dokt. dis. 27-28
TIOTOK 10%)
Konaonuk-JIucuncku Tojexunauno (1, 1- L, L .
HOTOK 10, <3%) 15 2004 Simi¢, V. 2004. Neobjavljeni podaci
Ilehnne Cpobuje u Lipae . Radovanovié¢, M. 1930/31. Glasnik
Tope He nocroju nonarax 0 1930 161-180
Tlehuna Merape y He nocToji nojatax 0 1930 Radovanovi¢, M. 1930/31. Glasnik
Cronapuma (cnuB P3aBa) 161
Pynuuk (13Bopn) He nocroju monmarak 0 1930 Radovanovié, IVZ{.G%I.%OB I Glasnik
Tapa- pexa He mocroju nogarax 0 1947 Radovanovic, M.3;952. Glasnik 20-
Tonnononcka peka: ox
W3BOPHUIITA JI0 YA Y He mocroju nogarax 12 2001 1li¢, J. 2001. Zastita voda 260-261
Temmtuny
Bpeno Mopasuue He mocroju nogarax 0.002 2004? Zivi¢, 1. 2004. Dokt. Dis.
Bpesio Mopasiite Cpeﬂ‘f‘li_(;do/so)l'mo’ 0.002 2005 |Simié, V. 2005. Neobjavljeni podaci
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Apean u 3ayzera nmospmmua y Cpouju: norenmmjanmun apean - 30.000 km?, crBapuu apean - 7.500 km?,
YKyIHa 3ay3eTa moBpuriaa - 27 km?,

BpojHocT momyaanuje M TeHIeHIHja H>eHe MPOMeHe. Ha OCHOBY HCTPaXXMBama BEPOBATHO CE€ MPBOOHTHHU
apeaJl MeTanomynalyje oBe BpPCTe NMPOCTUPAO Ha MOTOKE M U3BOpe Opicko-ruiaHuckor aeia Cpouje,
jyxHo ox Case u JlynaBa. OHa je cajia OUMIJIEIHO U3/IeJbeHa Ha BUILE CyOIomyalmja oJ] KOjux cy oHe
y Uctounoj Cpbuju, nocebHo y Bpeny Cokobamcke Mopasuiie HajOpojHHje (TpocedHa I'yCTHHA JIapBU
u3HOCH OKO 32 je/m?). 3abpumapajy crammmrTa cyGmomymammja y 3amagHoj CpGuju (moapydje
3narubopa, Tape) rae mocne nposepe HUCY Ha)eHM HM JIapBEHHW HU aIyJITHH OOJHMIM OBE BpCTE.
Cy6nonynanuja Ha Konaonuky, takohe je Beoma npopeleHa u HaheHa je y jeTHOM HOTOKY y TOPHEM
Toxy JIMCHHCKe peke, anu cy ryctune mMaie n kpehy ce o 1-2 jeq/m? pedsor mma).

JesoBame HeraTMBHUX (akTopa: nomnynamyje Ha KomaoHWKy 3HATHHM J€JIOM Cy YHHUIITEHE KallTHPAmbeM
W3BOPUILTA y TOPHEM U CpellbeM TOKY JIncnHcke peke kao ¥ 3arajemeM OBe peKe OTNaJHMM Bojama
13 pyIHUYKHX KomoBa Ha KomaoHuky. 3a HecTaHak Momynandja Ha moApydjy 3matubopa u Tape
BEpOBATHO je y3pok Kamtupame. Ha moapydjy [omeme pexe Ha CTapoj MIaHWHH IOpEI caMe peKe y
W3TPAIBbH je CKU CTa3a M MPEeTH OIMAacHOCT o (GM3MYKOT YHHUINTaBama cTaHumTa. CyOnomynamnmja oko
Bpesna Cokobamcke MopaBuiie Moxe OUTH YTposkeHa MaCOBHUM TYPHU3MOM.

IIpeny3sere Mepe 3amTuTe: CyOnonynanyja y 1 oko Bpeia Mopasulie je y OKBHpY Npejielia M3y3eTHUX OJUTHKA:
«Jlentepuja-Cokorpan», JOK cyOnomynanuja y IMOTOKY ropmer Toka JIMCMHCKe peke je y OKBHpPY
Harmmonansor napka «KonaoHuk».

Heonxoxane mepe 3amTuTe. MOHUTOPHMHI IIOIyJaldje, W y 3aBUCHOCTH O]l CTama IOMyJAlMje MOXE ce
Npeay3eTH CTPOXKMja 3alITUTa MaKpOCTAHWIITA W/WIM ex cumy TPEeTMaH OBe BpCTe (KOju 3axTeBa
moceOHe U crierpIHE YCIOBE).

CTBapHe WM MOTEeHIUjaIHe BPETHOCTH TAKCOHA: HUCY MTOCEOHO UCTPaKUBAHE.

CrnenuduyHe KapakTepucTHKe TAKCOHA: BpPCTa HacesbaBa IoApydje bankaHckor momyocTpBa M JelioBe
Typcke. M3pa3uTto X1aJHOCTEHOTEPMHA BPCTA.
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Pamuse Bpcre (VU) MakpoGeckuuMemaka y BojgeHuM ekocucremuma Cpouje

Turbellaria Crenobia alpina montenigrina (Mrazek, 1904) - usBemraj 21

Cratyc y mehynapoanoj 3amruru (IUCN): NE
IUCN kareropuja yrpo:xenocrn 'y Cpouju: VU B2b(iii)
IMpuopurer 3amTNTe HA HAUOHATHOM HUBOY (Moxea ES HIPPO-PP): 11

Exocucrem

IMomarwm o pacnpoctpameny y Cpouju:

BpojHoct (MHAEKC, HHA-TIOB,

% yuenthe)

3ayzera
MOBpPIIMHA
(km?*m?)

lon.
HaJTaXemha

bena peka y:xudke IulaHHHE He nocroju mozmarak 0 1923 Stankovi¢, S. 1924. Glas SKA 61
BpesoBucku noTok (M3BOpH) He nocroju monmarak 0 1923 Stankovi¢, S. 1924. Glas SKA 51
) Tojexunauno (1, 1-10, Simi¢, V. 2005. Neobjavljeni
Hpuu Tumok- ropmbu TOK <3%) 80 2005 podaci
Deruna ko Yxuna He nocroju monmarak 0 1923 Stankovi¢, S. 1924. Glas SKA 61
Karymnuna-TI'octusse He nocroju mozmarak 0 1923 Stankovi¢, S. 1924. Glas SKA 61
Karyummia-Toctume bpojua (440102%'500' 21- 0 1950 Filipovi¢, D. 1954. SANU, 5-8
Kpusa Pexka: on n3BopuiTa 10 Tojexunauno (1, 1-10, Simi¢, V. 2005. Neobjavljeni
12 2005 -
cena KpibeBa <3%) podaci
Tojeauunauno (1, 1-10, Simi¢, V. 2005. Neobjavljeni
Tasmemrtraxn norox (Komaonuk) <3%) 0 2005 podaci
Peka JlecnioroBuiia He nocroju momarak 0 1923 Stankovi¢, S. 1924. Glas SKA 66
Pexka Jacenuna He nocroju momarak 0 1923 Stankovi¢, S. 1924. Glas SKA 66
Peka JbyOuinuna He nocroju momarak 0 1923 Stankovi¢, S. 1924. Glas SKA 61
Penymiku norok (mpuroka ropwer | ITojemunayno (1, 1-10, Simi¢, V. 2004. Neobjavljeni
0,1 2004 -
ToKa JIMCHHCKE peKe) <3%) podaci
Map nmannHa pexa Myp3una Cpenwa (236021)_150' - 0,2 1993 Simi¢, V. 1996. Dokt. dis. 159
CnuB peke BorosuHa (n3sopmn) He nocroju momarak 0 1923 Stankovi¢, S. 1924. Glas SKA 51
CnuB pexe Lpuute (13Bopn) He nocroju momarak 0 1923 Stankovi¢, S. 1924. Glas SKA 51
CnuB pexe Kienmyc (13Bopu) He nocroju momarak 0 1923 Stankovi¢, S. 1924. Glas SKA 51
CnuB 3notcke peke (u3BopH) He nocroju momarak 0 1923 Stankovi¢, S. 1924. Glas SKA 51
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Cpebpna peka Cpenma (23602 1)'150' - 0,2 1994 Simi¢, V. 1996. Dokt. dis.. 167

Crapa IInanuna ['ocryika pexa He nocroju momarak 0 1923 Stankovi¢, S. 1924. Glas SKA 66

VBai:ox u3Bopa 10 peke Bama He nocroju momarak 0 1923 Stankovi¢, S. 1924. Glas SKA 61

3arpaljcka peka He nocroju momarak 0 1923 Stankovi¢, S. 1924. Glas SKA 66

3an. Cpbuja Bamescke nianmne He noctoju nogarax 0 1923/24 | Stankovié, S. 1924. Glas SKA 59
Jabnanuna

3an. CpOuja BALCBCKS WIAMKS | p1, 1oy nopatax 0 1923/24 | Stankovié, S. 1924. Glas SKA 59
Jbybosuha

3an. CpOuja BALCBOKS WAHMKE | p1, 1oy nopatax 0 1923/24 | Stankovié, S. 1924. Glas SKA 59
Tpemmuna

3amagnaa Cpouja bopamcka peka He mocroju nogarax 0 1922 Stankovi¢, S. 1924. Glas SKA 57

3amagna Cpouja Panas He mocroju nogarax 0 1922 Stankovi¢, S. 1924. Glas SKA 57

3amagna CpbOuja Benmka peka He mocroju nogarax 0 1922 Stankovi¢, S. 1924. Glas SKA 57

Apean u 3ay3era nopmuHa y Cpéuju: notenumjanuu apean - 42,000 km®, cteapuu apean - 10.000 km?,
YKyIIHA 3ay3eTa noBpimHa - 92,5 km?,

BpojHoct monmynanuje M TeHIeHIHja HeHe NMPOMeHe. TOKOM HCTpa)kMBamba IMpoBepeHo je 95% BoleHuX
cranumTa Ha monapydjy CpOuje, npu demy HHje MOTBpH)EHO NPHCYCTBO OBE BpCTE, JOK Ipema
Crankosuhy (Stankovié, 1924) HaBoge ce Hamasu oBe Bpcre. Y pekama Ha KomaoHHKy 3abenexene cy
Haj6GpojHAje oMy aIje 0Be BPCTe OJ] POCEdHo 3 jea/m?,

JesioBame HeraTHBHUX (pakTOpa: HEMa JTOBOJHHO MPELHM3HMX IT0/1aTaKa, ajld BPCTa je OCeTJbUBA Ha 3aral)eme
U IPOMEHY TEMIIEpaType BOJE.

IIpenysere mepe 3amrute: cyononymanuje Ha Illap mnanman u Ha KomaoHWKy cy O OKBHpPY MCTOMMEHHX
Hammonanuux mapkosa

Heonxoane Mepe 3amTuTe. MOHUTOPUHI IOINYJallMje, W y 3aBUCHOCTH OJl CTama, MOXE C€ Ipery3eTH
CTpOXHMja 3alITUTa MAKPOCTaHMINTA W/WIM ex cumy TPEeTMaH OBE BpCTE, KOjU 3axTeBa IOCEOHE U

cneunq)ane YyCI0BE.

CTBapHe WU MOTEeHIHjaTHE BPETHOCTH TAKCOHA: HUCY MOCCOHO UCTPAKUBAHE.
Crnenuduyne KapaKTePUCTHKE TAKCOHA: BPCTA HACEshaBa JICJIOBE jY)KHOT M jJyrOMCTOYHOT jaeia bamkaHckor
MOJyoCTpBa, ANICHUCKO mosyocTpBo, Cuitnnujy u Kopsuky. M3pa3uto xjiaJHOCTEHOTEpMHA BpCTa.
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Hirudinea Hirudo medicinalis Linnaeus, 1758 - u3Bemraj 22

Crartyc y mehynapoanoj 3amruru (IUCN): NE
IUCN kareropuja yrpo:xenocrn 'y Cpouju: VU B2Db(ii,iii,iv)
Mpuopurer 3amTNTe HA HAUOHATHOM HUBOY (Moxea ES HIPPO-PP): 11

IMomarwm o pactpocTpameny y Cpouju:

3ay3era

. — 0
EKOCHCTEM bpojHocT (MHAEKC, HHA-TIOB, %0 MOBpHTHHA I'ox.
yueurhe) (km2*m?) HaJlaXkKerha
Bauxa Tomona He nocroju monarax 0 1959 Mikuska, J. 1983. Zbornik
Jenenauku motok (Caa) He nocroju monarax 20 2000 Zivié, .. 2000. Ekologija,. 35/2,
108-109
Jlynmamxo jesepo IMojenunauno (1, 1-10, <3%) 0 1966 Mikuska, J. 1983. Zbornik
Jlynmamxo jesepo IMojenunauno (1, 1-10, <3%) 0 1967 Mikuska, J. 1983. Zbornik
Mpcan Mojemunauno (1, 1-10, <3%) 0 1967 Mikuska, J. 1983. Zbornik
IMapahun IMojenunauno (1, 1-10, <3%) 0 1967 Mikuska, J. 1983. Zbornik
Iycra pexa He nocroju monarax 4800* 1998/99 Zivi¢, 1. 2001. ﬁrgh. Biol. Scien.
CeMeTelko je3epo . ) o " Simi¢, V. 2004. Neobjavljeni
(KomaoHnx) IMojenunauno (1, 1-10, <3%) 1600 2004 podaci
Tononuika pexa (mpe cena He nocToj nojarax 20 1999 Zivi¢, 1. 2001. Zastita voda 178-
Tomonwuia) 179

Apeas u 3ayzera mospmmua y Cpouju: notenmumjanaun apean - 25.000 km?, crBapuu apean - 6.000 km?,
yKyIHa 3ay3era mospurmaa - 40.0064 km?,

BpojHoct momyJjianuje U TeHIeHIHMja HeHe MPOMEHe: Y CBUM CTaHUIITHMA Ha mpoctopy CpOuje momymanyje
OBEe BpCTE Cy peNaTHMBHO ManoOpojHEe, ajli Cce Ha OCHOBY JIOCAJAllbUX HCTPAXKHBAkha HE MOXKE
HpeLy3Huje
MPOIICHUTH KHUXOB TpeHI. BelinHa koHcTaTOBaHMX momysanyja Ha mpoctopy Cpbuje cy meljycooHO
H30JI0BaHE.

JesoBame HeraTHBHUX (paKTOpa: HEMa TOBOJFHO MPEIM3HUX TOJAaTaka, ajli BPCTa je OCeT/bHBa Ha 3arajjeme
(mpe cBera TOKCHYHO) MPEKOMEPHY eyTpOo(H3aLHjy U HCYIIUBALE BIAKHAX CTAHHUIITA.

Ipeny3ere mepe 3amrure. cybnomynamuje y Jlymamkom jesepy cy 3amruhene y okeupy CrenujanHor
pesepBara npupoe «JIynamixo jezepor.

HeonxoaHe Mepe 3amiTuTe. MOHUTOPUHI MOMYJallKja, W y 3aBHCHOCTH OJl CTamba, MOXE CE MPery3eTH
CTPOXHja 3AINTUTA MAKPOCTAHHUIITA W/WIM eX Cumy TPETMaH OBE BPCTE KOjH CE€ MOCEOHO YCIEIIHO
crpoBoau Ha papmama y CAJI.

CrBapHe WM MOTEeHIUjaTHe BPETHOCTH TAKCOHA: 3HAYajHA Y XyMaHO] U BETEPUHAPCKO] MEAULIMHHU.
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Cneuuduyne KapakTepHCTHKe TaKCOHA: cByna y EBpomm momynanuje cy mpopehene. Y ®unCcko] je y
kareropuju EN, a y JIutBanuju y xkareropuju VU.

Trichoptera Wormaldia subnigra Mclachlan, 1865 - usemraj 23

Cratyc y mehynapoanoj 3amruru (IUCN): NE
IUCN kareropuja yrpo:xkenocrn y Cpouju: VU B2ab(ii,iii,iv)
IpuopuTeT 3aITUTE HA HANMOHATHOM HuBOY (Monea ES HIPPO-PP): 111

[omamm o pactpocTpameny y Cpouju:

3ayzera

Bpojaoct (MHIEKC, MH/I-TIOB,
PO) ( MOBPIIUHA

% yuenthe)

Ton.
HaJTaKeHmha

Exocucrem

(km?*m?)

Iojexunauno (1, 1-10,

Bapcka peka (KomaoHuk) <3%) 20 2005 Simi¢, V. 2005. Neobjavljeni podaci
DUIUIOB NOTOK Tojexunauno (1, 1-10, L, T .
(Konaomm) <3%) 10 2004 Simi¢, V. 2004. Neobjavljeni podaci
Tobesmcxa peia Mana (2, 11-50, 3-10%) 12 2005 Simi¢, V. 2005. Neobjavljeni podaci
(Komnaonuk)
Tonema pexa - Tprosumnau | - Hojemunano (1, 1-10, 16 2004 Simi¢, V. 2004. Neobjavljeni podaci
Tumox <3%) o '
T'powmuuKa pexa Masa (2, 11-50, 3-10%) 0 1970/71 | Barackov, Z. 19577%%" agistarska teza
: Tojenunauno (1, 1-10, Marinkovié-Gospodneti¢, M. 1975.
Karymnuna-I'octusse <3%) 0 1969 Knijiga IV, SANU
TIputoka M6pa Ha myTy Tojenunauno (1, 1-10, 0 1971 Marinkovié-Gospodneti¢, M. 1975.
Kpasbeo-Packa <3%) Knjiga IV, SANU
Capspuniku Tumok:ox cena Mara (2, 11-50, 3-10%) 64 1990/91 Simi¢, V. 1993. Magistarska teza 98-
Oxpyriuue 10 Kisaxesua 106
3natubop, HOTOK HA MyTy Tojenunauno (1, 1-10, 0 1969 Marinkovié-Gospodneti¢, M. 1975.

3a PubHumy

<3%)

Knjiga IV, SANU

Apean u 3ay3era nopmmuHa y Cpéuju: norenumjanuu apean - 40.000 km®, ctBapuu apean - 22.500 km?,
YKyIIHA 3ay3eTa HOBpIIHHA - 122 km?,
Bpojnoct nonmynanuje u TeHAeHIMja eHe MPOMeEHe. IOITyJalyje cy ManoOpojHe y MOoTOLMMa Ha TOAPYYjy
Komaonnka (ox 3 mo 25 mapeu/m® pedsor aHa). Y CTAaHHIITHMA LEHTPAIHE Cpbuje (I'pormauta),
nctoune (Cepspumkn Tumok) u 3ananue CpOuje mapBe U aIylITH OBE BPCTE HUCY KOHCTaTOBaHE TOKOM
HOBHUX HcTpaxkuBamba (2005/06. rox.).

236



Ana Ilemposuh Joxmopcka oucepmayuja

JesioBame HeraTHBHUX (pakTopa: HUCY OIIDKEe IPOyJYaBaHH, Al j€ JIapBa OBE BPCTA OCETJbHBA HA 3araleme
BOJie M eyTpoduzanyjy.

IIpenysere mepe 3amruTe: nomynanyje Ha Komaonuky cy 3amruhene y okupy HIT «Komaoumk».

Heonxoane mepe 3amTHTe: MOHUTOPHHI IONYyJallMja, M Yy 3aBHCHOCTH OJl CTama, MOXE CE IPELy3eTH
CTpOXHMja 3allITUTa MakpoCTaHWIUTAa. EXx cumy TpeTMaH oBe BpcTe je Moryh anm 3axteBa HoceOHe
ycIOBe.

CtBapHe WM MOTeHIMjaTHe BPETHOCTH TAKCOHA: HUCY OJIMDKE CTPayKMBAHE.

Cnennduyne KapaKTepUCTHKe TAKCOHA: HUCY OJIMDKE NCTPayKMBaHE.
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BUBJ/IMOTEYKA JOKYMEHTAILIMJA

YHHUBEP3HTET Y KPAI'YJEBL]Y
IIPHPOJHO-MATEMATHYKH ®PAKYJITET

HHCTUTYT 3A BHOJIOTH]Y U EKOJIOTH]Y
Padoja /lomanosuha 12, 34000 Kpazyjesay, Cpbuja

K/bYYHA JOKYMEHTAIIUJA

Pennu 0poj
Tun 3anuca TexcTyaJIJHU INTAMIIAHM MaTepHjaJl
Bpcra pana JlokTopcka nucepranmja
AyTop Amna IlerpoBuh
MenTop IIpod. Ip Baaguuna Cumuh
HacJsioB pana MoryhHocTtu kopuithema 6aze
MoJIaTaKa y cTpaTeruju KOH3epBamnuje
OMoAMBEpP3UTETA MAKPOOeCKHIMEHAKa
KOIHEHUX BOJA HA HAMOHAJTHOM HUBOY
Je3uk myOaukanmje Cpnckn (hupuiuna)
Jesuk u3Boaa Cpncku
3em/ba my0JIHKOBamba Cpouja
I'oguna nyéankanuje 2014.
N3naBau AYTOPCKH pepUHT
Mecto 1 anpeca Panoja lomanoBuha 12
34000 KparyjeBau, Cpouja
Hayuna o0uact Bunosaornja
Hayyna qucuunjinHa Xuapoomnosoruja
IIpeaMeTHa onpeAHULA/KIbYYHE ba3se noxaraka, akBaTUHYHU
peun MaKpoOeCKHYMeH-Alli, CTPpaTeruja
KOH3epBaluje, 0uoAnBep3uTeT
Yyga ce Y oubamnorenu [pupoano-

MartemMaTudkor gpaxkyiarera y Kparyjesuy,
P. lomanoBuha 12, 34000 KparyjeBam,
Cponja
Baskna HamomeHa
H3Boa

3a e(uKacHO ynpaBbamkbe PA3TMIUTHM 00JIaCTHMA, I1a M aKTUBHOCTHMA BE3aHHM 3 3aLITUTY
OMOITOIIKE Pa3HOBPCHOCTH, BEOMA j€ BakaH KBAJUTET, KBAHTUTET M OpraHu3anyja mojgartaka. M3 tor
pasnora cy ¢hopmupane 6pojHe 6a3e mogaraka Koje oMoryhasajy CKIaAMIITEHE, IPOBEPY H aHATIHU3Y
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nojgaraka. Jlocamamma HCTpaKMBama yKa3yjy Aa cy 0as3e mojaTaka BakHE 3a KOH3EpBaLH]jy
OMOIMBEP3UTETA.

[{nspeBM OBOT HICTpakuBama OmH cy: dhopMupame 0a3e momaTaka Ha OCHOBY KOje C€ CTHYC
YBUI O OMOIOMBEP3UTETy akBaTHYHHX ekocuctema CpOwje, ca MOceOHMM OCBPTOM Ha aKBaTUYHE
MaKpoOEeCKNUMEHaKe; U3pPajia CIICKA CBUX BPCTa MAKPOOECKMUMEHhaKka KOHCTATOBAHUX y KOITHEHUM
Bogama CpOuje; oapehjuBame 1ieHTapa JUBEP3UTETa MAaKPOOECKHMUMEHaKa 110 PEYHHUM CIHBOBHMA H,
KOHayHO, Jara je KOHLEMNIHMja CTpaTeruje ¢ MNPUOPUTET KOH3EpBalWje  aKBaTHUYHUX
MaKpoOecKnUMemhaKa Ha Hal[HOHATHOM HHBOY.

Kako ©Om ce mpumenmia paspaljeHa  crparerwja  KOH3epBalMje  aKBaTUYHUX
MakpoOeCKHUMEaka Ha HallMOHAJIHOM HHUBOY, GopMupaHa je 0asza ImojaTaka II0J] HA3UBOM
Buoausep3urer AxBatmunux Exocucrema Cpomje, ex situ 3amrura, BAES ex situ. baza
nonataka BAES caapxu mojaTke 0 Hala3uMma MakpoOECKMUMEHaka y BOACHHM €KOCHCTEMHMa Ha
noapy4jy CpOuje, mouesiy o npBor oudimorpadcekor Hanaza u3 1873. ronuHe 10 nanac. Ha ocHoBy
nojaraka u3 0ase GopMupaH je U KOHIMIIUPAH CIHCAK BPCTa MaKpOOECKHMUMEHaka 3a0€TIeKEHUX Y
BozeHMM ekocucteMuma CpOuje y mepuony oOyxBaheHom wuctpaxuBameMm (mo 2012. roaumne).
Crcak TpeHyTHO ynHE 995 BpcTa, Koje cy cBpcraHe y 23 )KUBOTHIbCKe Tpyne. Hajpehu nuBep3urer
je 3abenexxen y rpynama Diptera u Trichoptera, 3atum ciiene Plecoptera, Ephemeroptera Oligochaeta
u Odonata.

Annu3oMm 0Oaze moparaka ojpeljeHH Cy I[EHTPH JIUBEpP3UTETa 3a IOjEeJMHE TpyIe
MakpoOecKnIMemaka. bpjcko-mianunacka nojapydja CpOuje, Ha KojuMa ce HajsehuM JIeJioM Hajase
cimBoBH JyxHe u 3anaane Mopase cy IIeHTpH AUBEp3uTeTa 3a rpyre Insecta, U To Ipe cBera 3a rpyre
Diptera, Trichoptera, Plecoptera u Ephemeroptera, nok cy paBuuuapcke peke Jlynas u CaBa 1ieHTpU
nusep3utera: Gastropoda, Bivalvia, Oligochaeta, Hirudinea, Amphipoda u Odonata.

[Ipennor crpareruje ce ornena y namosesuBamy Ha I[UCN kareropuje, anmu dunrpupamem
nojartaka u3 0ase BPIIM Ce CEJEKIMja M M3/Bajajy ce BPCTE KOje Cy O3HAa4YEHE Ka0 JIOKAIHO 3HAUYAjHe
jeounuye rouzepeayuje (JI3JK). Ha ocHoBy rnobamaux u peruonannux |IUCN kpurepujyma
M3BpIIICHA j€ MPOIIeHA CTEeTIeHa YyTPOXKEHOCTH 3a TakcoHe ca ctatycoM JI3JK. Kao pesynrar nobuja ce
nokanHa LlpBeHa nucra yrposkeHHX BpcTa akBaTHYHUX MakpoOeckmuMmemaka. Kako Ou ce oxpenmo
PU3UK O]l M3yMHpama M NPHOPHUTET KOH3EpBallMjeé Ha JIOKATHOM HHBOY M3BPIICHO j¢& TECTHpAme
monupukoBanor monena ESHIPPO. Mopen ESHIPPO je mnpumewmen Ha cienehuM rpynama
opranusama: Plecoptera, Ephemeroptera u nexamoaau pakosu u3 dam. Astacidae.

[Mpumenom ctpateruje mokasano ce Aa 14 Bpcra u3 rpyne Plecoptera u 10 Bpcra u3 rpymne
Ephemeroptera nmajy ymMmepeH HUBO pH3HKa of U3ymHpama u |l crenen npuopureTa KoH3epBalyje Ha
HaIMOHAJTHOM HHBOY. Ilpmopurer y KOH3epBamuju M | cTemeH 3amTHTE MMa BPCTa IUIEMEHHUTOT
peunor paka Astacus astacus y omHocy Ha BpcTy Austropotamobius torrentium. Crpateruja je
MoKa3zajla J1a BPCTE Ca HCTHM CTENEHOM YIPOKEHOCTH MOTY WMAaTH Pa3luuuT HHUBO PHU3UKA Of
WU3yMHUpPamka, a CAaMUM THM M IPUOPHUTET KOH3EPBAalKje Ha JIOKaTHOM HHBOY.

Kpajsu pesynrar Hamier UCTpaxkuBama Cy (DMHATHM W3BEITaju 0a3e 3a yrpoKeHe BpPCTE
aKBaTMYHHX MaKpOOECKHMUMEHaKa y KOjHMa Ce MpeIUIaKy Mepe KOH3epIlaBHje KOje ce MPOIMHCY]y Ha
ocaoBy IUCN kputepujyma, ka0 1 Ha OCHOBY IPOIICHE CTEIICHA JIOKAJTHOT PU3UKA O] H3yMHUPamba.

Crpateruja He camMo Ja UMa Hay4yHH, Beh U €KOHOMCKHM 3Hauaj, jep ce MOCEOHOM aHAIN30M
enemenara monena ,,ES* u ,,HIPPO“ wusnBajajy ¢dakTopu koju HajBHIIEe yTUUy HA YTPOXKECHOCT JaTe
BpCTE M Ha Taj HAYWH CE MPeay3uMajy HajpallOHATHI]¢ Mepe KOH3epBaIlje Ha HAITHOHAITHOM HUBOY.

JdaTym npuxBaTama TeMe 0]
crpane HHB
Jarym ondpane

IIpo¢. 1p Braguua Cumuh
YnanoBu KoMHcHje IIpod. np Anexcangap Ocrtojuh
Buum HayyHu capaaHuk aAp Momup
ITaynoBuh
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Note
Abstract

For effective management of diverse areas and activities related to biodiversity conservation,
the quality as well as quantity and organization of data are very important. For this reason a number of
databases that allow storing, testing and analysis were formed. Previous researches suggest that
databases are important for biodiversity conservation.

The objectives of this study were: the establishment of a database based on which an insight
into the biodiversity of aquatic ecosystems of Serbia is acquired, with special emphasis on aquatic
macroinvertebrates; the creation of a list of all identified species of macroinvertebrates in the inland
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waters of Serbia; the determination of the centers of diversity of macroinvertebrates on river basins,
and finally, presenting a strategy concept and a conservation priority in regard to aquatic
macroinvertebrates at the national level.

In order to implement the developed conservation strategy for aquatic macroinvertebrates at
the national level, a database was created under the title Biodiversity of Aquatic Ecosystems of
Serbia, ex situ conservation, BAES ex situ. The BAES database contains information on the findings
of macroinvertebrates in aquatic ecosystems in Serbia, starting from the first bibliographic findings in
1873 until today. Based on the data from the database a list of macroinvertebrates was designed and
constructed, with all the species recorded in the aquatic ecosystems of Serbia during the survey period
(up to 2012). The list currently consists of 995 species, which are divided into 23 groups of animals.
The highest diversity was recorded in groups of Diptera and Trichoptera, followed by Plecoptera,
Ephemeroptera, Oligochaeta and Odonata.

By analysing the database specific centers of diversity for each group of macroinvertebrates
were determined. The mountainous areas of Serbia, where the basins of South and West Morava are
mostly situated, are centers of diversity for the group of Insects, primarily for groups of Diptera,
Trichoptera, Plecoptera and Ephemeroptera, whereas the plains of the Danube and Sava are centers of
diversity: Gastropoda, Bivalvia, Oligochaeta, Hirudinea, Amphipoda and Odonata.

The proposed strategy can be seen in reference to the IUCN categories, but by filtering the
data from the database, the selection is made and the species, which are designated as significant to
local units of conservation (lokalno znacajne jedinice konzervacije - LZJK), are allocated. Based on
the global and regional IUCN criteria levels of threat to the taxa with LZJK status were assessed. The
result is a local Red List of endangered species of aquatic macroinvertebrates. In order to determine
the risk of extinction and the priority of conservation on a local level the testing of a modified
ESHIPPO model was carried out. The ESHIPPO model was applied to the following groups of
organisms: Plecoptera, Ephemeroptera, and decapod crustaceans from the family of Astacidae.

By applying the strategy it became clear that 14 species of the Plecoptera group and 10
species of the Ephemeroptera group have a moderate level of extinction risk and a degree Il
conservation priority at the national level. A species of the noble crayfish Astacus astacus has the
conservation priority and protection level I in regard to the type Austropotamobius torrentium. The
strategy has shown that species with the same degree of vulnerability may have a different level of
extinction risk, and therefore a conservation priority at the local level.

The end result of our research are the final reports of the base for endangered species of
aquatic macroinvertebrates in which conservation measures are proposed that are prescribed based on
the IUCN criteria, and based on the assessment of the degree of risk of local extinction.

The strategy is not only of scientific, but also of economic importance. By seperately
analysing elements of the models "ES" and "HIPPQ", the factors were identified that most influence
the vulnerability of the given species and thus take the most rational conservation measures at the
national level.
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Abstract: This work is a contribution to the knowledge of the Ephemeroptera (Insecta) fauna of the central Balkan Peninsula. A
total of 85 mayfly species (31 genera and 12 families) were reported. The largest number of mayfly species was recorded within the
Juzna and Zapadna Morava river basins, while the lowest taxa richness was observed within the Sava basin. The highest diversity was
observed in hilly mountainous regions due to the general environmental requirements of the majority of mayfly taxa, as well as the
distribution of anthropogenic stress. Lowland areas have been more exposed to different stress factors that could reduce mayfly taxa
richness in comparison to the hilly mountainous region located south of the Danube and Sava rivers. Compared with species richness
in neighbouring countries, the expected mayfly diversity for Serbia is certainly higher; it has been estimated that over 100 taxa should

occur in different types of aquatic ecosystems.

Key words: Ephemeroptera, mayfly larvae, distribution, Serbia

1. Introduction

Due to the increase in anthropogenic impact on surface
water resources, the main challenge for decision-makers
in river management is to restore and maintain the health
of river ecosystems (Norris and Thoms, 1999). This is
especially true for priority watercourses with rare species
and high species richness, where additional effort for
their protection is needed (Lock and Goethals, 2011). It
is generally recognised that Ephemeroptera larvae are
commonly used as water-quality indicators in determining
such priority water ecosystems. Mayflies are one of the most
diverse groups of macrozoobenthos, occupying a wide
variety of niches (Merritt and Cummunis, 1996). Their
high sensitivity to environmental changes makes them a
prime candidate for water quality assessment (Lenat, 1988;
Metcalfe, 1989; Kerans and Karr, 1994). Knowledge of
mayfly diversity and distribution patterns is the first step
for their inclusion in bioassessment programs.

Global species diversity of Ephemeroptera is
represented by over 3000 described species distributed
in 42 families and 400 genera (Barber-James et al., 2008).
Studies presenting the diversity and distribution pattern
of lotic systems mainly provide data about mayflies in

* Correspondence: anapetrovic@kg.ac.rs

Western and Central Europe (Grandi, 1960; Belfiore,
1983, 1994; Belfiore and D’Antonio, 1990, 1991; Belfiore
et al., 1992; Zabric and Sartori, 1997; Bauernfeind, 2003;
Buffagni et al., 2003; Derka, 2003; Haybach and Malzacher,
2003; Ruginis, 2006; Zahradkova et al., 2009). However,
the Balkan Peninsula has been a relatively unexplored
area, where previous research on the mayfly fauna has
been conducted only on particular rivers (Klapalek, 1898,
1906; Zivojinovi¢, 1950; Filipovi¢, 1954, 1968, 1969,
1975, 1976, 1979; Ikonomov, 1960, 1962; Markovi¢ and
Jankovié, 1989; Markovié, 1995; Markovi¢ and Mitrovié-
Tutundzi¢, 1997; Paunovi¢ et al., 1997; Markovi¢, 1998;
Paunovic et al., 1999; Simi¢ and Simi¢, 1999; Markovi¢ and
Zivi¢, 2002; Simi¢ and Simi¢, 2003; Paunovi¢ et al., 2006a;
Savic et al., 2011).

It seems that the diversity of macroinvertebrates for
the central Balkan Peninsula is extremely high because
the lotic systems in this area belong to the drainage basins
of 3 seas (Black Sea, Adriatic Sea, and Aegean Sea). Due
to its central position in the Balkan Peninsula, Serbia is
characterised by high diversity concerning overall abiotic
factors (diverse climate, petrographic and pedological
variety, orographic characteristics) (Radovi¢ et al., 1995).
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It has a great heterogeneity of watercourses in terms
of elevation stream orders and habitat diversity, which
consequently affects the diversity of aquatic insects in
the central Balkan Peninsula. For the purpose of better
knowledge of the Ephemeroptera community, their
diversity and distribution patterns were investigated for
10 drainage basins that encompass the diversity of the
central Balkan Peninsula. In addition, we present here
the first checklist of Ephemeroptera for the central Balkan
Peninsula, with notes on ecology and IUCN Red List
categories at a regional level.

2. Materials and methods

2.1. Study area

The Ephemeroptera review presented in this work
covers the territory of the Republic of Serbia. Serbia is
a landlocked country located in south-eastern Europe,
covering the central part of the Balkan Peninsula and
partially covering Central Europe (the southern part of
the Pannonian Plain). All surface waters in Serbia belong
to the drainage basins of 3 seas: the Black Sea, Adriatic Sea,
or Aegean Sea.

Practically the entire territory of Serbia (92%) belongs
to the Danube (Black Sea) drainage basin (81,700 km?)
(Gavrilovi¢ and Dukié, 2002). The entire basin is drained
by only one river, the Danube, which flows into the Black
Sea. All major rivers in Serbia belong to it, including
the Sava, Velika, Zapadna and Juzna Morava, Kolubara,
Timok, and Drina.

The Adriatic Sea drainage basin covers an area of 4732
km?, or 5.36% of the territory of Serbia (Gavrilovi¢ and
Duki¢, 2002). It comprises the western half of Kosovo and
Metohija, and it is mostly drained by one river, the White
Drin, which in Albania meets the Black Drin to create the
Drin River, which flows into the Adriatic Sea. However,
these rivers have not been investigated recently due to the
current political situation in Serbia.

The Aegean Sea basin is the smallest in the area (1926
km?, which is approximately 3% of the territory of Serbia),
and covers the southern parts of Serbia to the Macedonian
and Bulgarian borders. It is drained by 3 rivers: the
Lepenac, the P¢inja, and the Dragovistica.

Aquatic ecosystems where the Ephemeroptera species
have been found were classified into 1 of 3 drainage
areas existing in the territory of Serbia. In addition, the
aquatic ecosystems were divided into the following,
according to the size of the catchment area (near or above
4000 km?): Dunav, Sava, Kolubara, Velika, Zapadna and
Juzna Morava, Timok, Drina, and rivers belonging to the
Aegean Sea basin (P¢inja, Lepenac, and Dragovistica). We
followed this classification in presenting the checklist of
Ephemeroptera. Furthermore, in this paper, we classified
sampling points in accordance with elevation gradient,

expressed as 4 a priori defined categories: 1. lowland
(up to 200 m a.s.l.); 2. submontane (200-500 m a.s.l.); 3.
mountain (500-800 m a.s.l.); and 4. highland (over 800 m
a.s.l.) (SCG ICPDR National Report, 2004; Paunovi¢ et al.,
2005a, 2005b).

2.2. Sampling and data analysis

To construct the checklist and to investigate the distribution
and ecology pattern of mayflies, the results of the long-
term investigation of Ephemeroptera diversity in Serbia
from the informative database BAES ex situ, at http://baes.
pmfkg.ac.rs (Simi¢ et al., 2006), were used. BAES ex situ
was developed as a result of biodiversity investigation into
surface waters in Serbia, within the scope of the project
“Ex situ biodiversity protection of aquatic ecosystems of
Serbia”

This database presents a new, innovative relational
model that, using the appropriate tools, enables monitoring
of aquatic species data (macroalgae, macroinvertebrates,
and fish) found in surface waters in Serbia from 1860
until now. BAES ex situ consists of 2 types of data: 1)
literature data since 1950, and 2) data resulting from our
field research during the period 2003-2011. The data for
each species are presented as follows: taxonomy of species,
ecosystem where this species has been found, year of the
particular record, frequency of each record, abundance,
and other literature data.

In this study, we have presented the distribution and
diversity of the Ephemeroptera community according to
data for the period 1950-2011. We used only presence/
absence data here, since BAES ex situ has been created
from studies with unknown or different sampling methods.

Our field research was conducted during the period
2003-2011. Benthic samples were taken with a 0.0625
m? Surber sampler of 250-um mesh or Eckman dredge,
depending on the aquatic ecosystem type. Ephemeroptera
larvae were separated from the remainder and identified
up to the genus or species level with established keys
(Ikonomov, 1959; Belfiore, 1983; Elliott et al., 1988).

According to Schmedtje and Colling (1996) and
AQEM classification (AQEM, 2002), database feeding
type, current preference, and temperature range preference
were defined for each Ephemeroptera species.

In addition, to determine the level of threat, we used
the IUCN 2012 IUCN Red List Categories and Criteria,
version 2012.2. Finally, conservation status was estimated
for those taxa for which precise and accurate data were
available, and whose population status had been revised.

3. Results

Based on the analysed data, a total of 85 species distributed
into 31 genera and 12 families were recorded in Serbia. The
most represented family is Heptageniidae (27), followed
by Betidae (24) species. The following families have only 1
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species present: Ameletidae, Palingeniidae, Potamanthidae,
Siphlonuridae, and Polymitarcyidae. Baetis and Ecdyonurus
are the most diverse mayfly genera at the species level with 14
and 12 recorded species, respectively. The rest of the genera
are represented by fewer species (fewer than 10). During
this investigation of lotic systems in Serbia, 2 species were
recorded for the first time: Epeorus yougoslavicus (Samal,
1935) (Petrovi¢ et al., 2006) and Choroterpes picteti (Eaton,
1871) (Simic¢ et al., 2005).

The distribution pattern is presented in Table 1. When
species richness was estimated by river basins, the Juzna
Morava (57 taxa) and Zapadna Morava (53) had the
highest values. A significantly high number of species
was also recorded in the Kolubara (46) and Timok (42)
catchments. Species richness decreased in the Danube’s
small direct tributaries (28 taxa), the Aegean Sea basin
(27), Drina basin (23), Velika Morava (20), Danube’s main
course and flooded zone (8), Sava (8), and Tisa (4).

Table 1. Ephemeroptera larvae of the Republic of Serbia: distribution of species within the main river and the elevation class.

River basin
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Ameletidae
Ameletus inopinatus Eaton, 1887 4 4
Baetidae
Acentrella sinaica Bogoescu, 1931 4
Alainites muticus (Linnaeus, 1758) 2 2 42,1 432 432 2
Baetis alpinus (Pictet, 1843) 2 2 4,2 432 432 2 2
Baetis fuscatus (Linnaeus, 1761) 2,1 1 2 2,1 421 4321 4,32 2 4,2
Baetis buceratus Eaton, 1870 1 1 1 2 1 2
Baetis kozufensis Ikonomov, 1962 2 2
Baetis liebenauae Keffermiiller, 1974 3
Baetis lutheri Miiller-Liebenau, 1967 2 4 32 432
Baetis melanonyx (Pictet, 1843) 4,3 4 4
Baetis meridionalis Ikonomov,1954 2 4,2 2
Nigrobaetis niger (Linnaeus, 1761) 4,2 4
Baetis pavidus Grandi, 1949 2 2 4,2
Baetis rhodani (Pictet, 1843) 2,1 1 1 2,1 2,1 4,2 4,32 4,32,1 4,2 3,2
Baetis scambus Eaton, 1870 4 4
Baetis tracheatus Keffermiiller and Machel, 1967 2 2 4
Labiobaetis tricolor Tshernova, 1928 2 3 3 32
Baetis vardarensis Ikonomov, 1962 3 2 2 32 2
Baetis vernus Curtis, 1834 2 2,1 4,2 4,2 42,1
Centroptilum luteolum (Miiller, 1776) 1 2,1 4,2 4 2
Cloeon dipterum (Linnaeus, 1761) 2 1 1 2,1 4,2
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River basin
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Cloeon simile Eaton, 1870 2 4

Procloeon bifidum (Bengtsson, 1912) 4

Procloeon macronyx (Kluge and Novikova, 1992) 1 1

Procloeon pennulatum (Eaton, 1870) 4

Caenidae

Brachycercus harrisella Curtis, 1834 1

Caenis horaria (Linnaeus, 1758) 2,1 1 1 2 1 2 4,2 4,2

Caenis lactea (Burmeister, 1839) 2

Caenis macrura Stephens, 1835 2 2 2 4.2 2 2

Caenis luctuosa (Burmeister, 1839) 1 2 3,2 2

Caenis pseudorivulorum Keffermiiller, 1960 2

Caenis pusilla Navés, 1913 1 2

Caenis rivulorum Eaton, 1884 2 2

Caenis robusta Eaton, 1884 1 1

Heptageniidae

Ecdyonurus austriacus Kimmins, 1958 1 3,2 3

Ecdyonurus dispar (Curtis, 1834) 1 1 2 4,2 432 32 3

Ecdyonurus aurantiacus (Burmeister, 1839) 1 4 4,2 2 3,2

Ecdyonurus epeorides Demoulin, 1955 1 432 4 4 4,2

Ecdyonurus forcipula (Pictet, 1843) 1 2,1 1 2 3,2,1

Ecdyonurus helveticus (Eaton, 1885) 2 4,3 3,2

Ecdyonurus insignis (Eaton, 1870) 1,2 2 2,1 3,2,1 3,2 32,1 3 2

Electrogena quadrilineata Landa, 1970 1

Ecdyonurus subalpinus Klapélek, 1907 2

Ecdyonurus submontanus Landa, 1969 3

Ecdyonurus torrentis Kimmins, 1942 43 4 3 3

Ecdyonurus venosus (Fabricius, 1775) 2,1 1 2 2,1 4,2 4,3 4,2 3,2

Ecdyonurus zelleri (Eaton, 1885) 4

Electrogena affinis (Eaton, 1883) 2 4

Electrogena lateralis (Curtis, 1834) 1 1 2

Electrogena macedonica (Ikonomov, 1954) 1 2
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River basin
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Epeorus yougoslavicus (Samal, 1935) 4 4
Epeorus assimilis Eaton, 1885 2 3 4,1 42,1 43 3,2 2
Dacnogenia coerulans Rostock, 1878 2
Heptagenia flava Rostock, 1878 1
Heptagenia longicauda (Stephens, 1835) 4
Heptagenia sulphurea (Miiller, 1776) 1 2,1 1 3,2,1 2
Kageronia fuscogrisea (Retzius, 1783) 2 2
Rhithrogena beskidensis Alba-Tercedor and Sowa,
3,2 4 3,2,1 3 2
1987
Rhithrogena germanica Eaton, 1885 2
Rhithrogena fiorii Grandi, 1953 3 4 4
Rhithrogena semicolorata (Curtis, 1834) 3,2 3 4,2 432 43 4 4
Ephemeridae
Ephemera danica Miiller, 1764 1 3,2 2 4,2 4,2 432 4
Ephemera glaucops Pictet, 1843 4
Ephemera hellenica Demoulin, 1955 4,2 4 3 3,2
Ephemera lineata Eaton, 1870 2 2
Ephemera vulgata Linnaeus, 1843 2 2 3 3 4,3
Ephemerellidae
Ephemerella mukronata Bengtsson, 1909 2 4
Ephemerella notata Eaton, 1887 2,1 42,1 42 3,2 4 2
Ephemerella ikonomovi Puthz, 1971 4,2 4 2 4 2
Serratella ignita (Poda, 1761) 1 1 1 2 2,1 4,2 4,2 4,2 4,2 32
Torleya major (Klapélek, 1905) 2 2 3,2 1 2
Choroterpes picteti (Eaton, 1871) 3
Leptophlebiidae
Habroleptoides modesta (Hagen, 1864) 1 2 2 4,2 42,1 4 1
Habroleptoides confusa Sartori and Jacob, 1986 4 4 3
Habrophlebia fusca (Curtis, 1834) 1 2 2 2 4,2 4,2
Habrophlebia lauta McLachlan, 1884 1 2 2 42 32
Paraleptophlebia cincta (Retzius, 1783) 2 4,2 4




PETROVIC et al. / Turk ] Zool

Table 1. (continued).

River basin
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Paraleptophlebia lacustris Ikonomov, 1962 1

Paraleptophlebia submarginata (Stephens, 1835) 1 2 2 4,2 4,2 3 4,3 2

Oligoneuriidae

Oligoneuriella pallida (Hagen, 1855) 2 2

Oligoneuriella rhenana (Imhoff, 1852) 2 2 4,2 4,2 4,32 32

Palingeniidae

Palingenia longicauda Olivier, 1791 1

Potamanthidae

Potamanthus luteus (Linnaeus, 1767) 1 1 1 2 3,2 2 32,1

Siphlonuridae

Siphlonurus aestivalis Eaton, 1903 1 2

Polymitarcyidae

Ephoron virgo (Olivier, 1791) 1 1

Total number species 28 8 8 4 46 20 57 53 42 23 27

1. Lowland (up to 200 m a.s.l.); 2. submontane (200-500 m a.s.1.); 3. mountain (500-800 m a.s.L.); 4. highland (over 800 m a.s.L.).

Mayfly fauna were recorded in all 4 types of elevation
classes (Table 1). Species richness as a function of elevation
gradient had the following pattern: 38 for the first class, 62
for the second class, 37 for the third class, and 52 for the
fourth class.

The number of species per family per river basin and
elevation class is presented in Tables 2a and b. The most
diverse families, Heptageniidae and Baetide, were present
with the highest number of species in the Zapadna Morava
(19) and Juzna Morava (18), respectively. Considering the
elevation gradient, Baetidae and Heptageniidae were the
most diverse in submontane regions (200-500 m a.s.l; see
Table 2b).

Out of 86 species recorded in this study, 13
species were found at a single site: Baetis liebenauae
Keftermuller, 1974; Brachycercus harrisella Curtis, 1834;
Caenis pseudorivulorum Keffermiiller, 1960; Electrogena
quadrilineata Landa, 1970; Ecdyonurus submontanus
Landa, 1969; Ecdyonurus zelleri (Eaton, 1885); Ephemera
glaucops Pictet, 1843; Heptagenia flava Rostock, 1878;

Heptagenia longicauda (Stephens, 1835); Choroterpes
picteti (Eaton, 1871); Rhithrogena germanica Eaton, 1885;
Paraleptophlebia lacustris lkonomov, 1962; Palingenia
longicauda Olivier, 1791.

Information on ecological guilds is presented in Table 3.
According to our data, the most common feeding guilds were
grazers—scrapers (typically for the genus Rhithrogena, and the
species Epeorus assimilis Eaton, 1885 and Acentrella sinaica
Bogoescu, 1931) and gatherers—collectors (e.g., Caenidae and
Leptophlebidae). Representative species for other feeding
types included some species of family Siphlonuridae and
Ephemerellidae (shredders), and Ephemera glaucops Pictet,
1843 and Ephemera vulgata Linnaeus, 1843 as active and
Oligoneuriella rhenana (Imhoff, 1852) as passive filter feeders.

As for current velocity preferences (Table 3), we
considered the following categories: RB (rheobiont, e.g.,
Baetidae and Heptageniidae); RP (rheophil); RL (rheo- to
litophil, e.g., Ameletus, Baetis, Centroptilum); LR (limno-
to rheophil, e.g., Cloeon dipterum [Linnaeus, 1761];
Cloeon simile Eaton, 1870; Caenis robusta Eaton, 1884);
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Table 2a. Number of species per family per river basin.

River basin

- L
3 a
5 g o s
Families E g S g g
ami g g 5 § .
29 g g ~ S i 3
g 2§ : = s £ e
5 5 5 < - < i) =5 3 S = g
§2 §73T § g c 5 58 & E = 2
AE A& & = 2 = 2= N = A <
Ameletidae - - - - - - 1 1 - - -
Baetidae 7 3 3 1 12 7 18 14 13 6 10
Caenidae 3 2 1 2 5 1 6 3 3 0 1
Heptageniidae 9 - 3 1 12 7 14 19 13 6 10
Ephemeridae 1 - - - 3 1 5 3 3 2 1
Ephemerellidae 1 1 1 - 3 2 4 6 4 3 4
Leptophlebiidae 5 - - - 5 2 5 5 4 4 2
Oligoneuriidae - - - - 2 1 1 1 1 - 2
Palingeniidae - - - 1 - - - - - - -
Potamanthidae 1 1 1 - - 1 1 1 1 - -
Siphlonuridae - - - - - - 1 - 1 - -
Polymitarcyidae 1 1 - - - - - - - - -
Table 2b. Number of species per family per elevation class.
Families
Q 3 Q Q g
. 3 s = ¥ 5 3 £ & E
< = = ° S g = =t ‘g =
Elevation classes i g 5 2 b ) = 2 = = 3 s
5 5n < = o o s = =
L) "U < ] E E o o o0 E S E
g 38 & & =2 &£ & » £ g = =
< & £ ¢ & & 3 © & & & &
Lowland (up to 200 m a.s.l.) - 8 14 5 1 3 5 - 1 1 1 1
Submontane (200-500 m a.s.l.) - 18 20 7 4 5 5 1 - 1 1 -
Mountain (500-800 m a.s.l.) - 9 14 - 3 4 3 1 - 1 - -
Highland (over 800 m a.s.l.) 1 15 15 3 4 4 6 1 - - - -
LP (limnophil, e.g., Caenis horaria [Linnaeus, 1758], austriacus  Kimmins, 1958; Ecdyonurus subalpinus

Caenis lactea [Burmeister, 1839]). Considering current
preferences, the most dominant were rheophilic (41),
rheo- to litophilic (13), and rheobiontic (11).

Finally, in terms of temperature, out of 86 species, 6
were cold stenothermal (Ameletus inopinatus Eaton, 1887;
Baetis alpinus [Pictet, 1843]; Caenis robusta; Ecdyonurus

Klapalek, 1907; Ecdyonurus zelleri [Eaton, 1885]), 10
hot stenothermal (some Baetidae, Caenidae, Cloeon
simile Eaton, 1870, Ecdyonurus insignis [Eaton, 1870],
Oligoneuriella rhenana), and 45 eurytherm, while for the
rest of the recorded species (26) temperature preference
was unknown (Table 3).
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Table 3. Ecological features of Ephemeroptera fauna in Serbia: feeding type and current preference (Schmedtje and Colling, 1996),
temperature range preference (AQEM 2002), and conservation status (IUCN 2012).

Temperature range

Feeding type preference?
-

] g % g % % g = ﬁ§

g4 & &3 23 £&8 £ 3di 8 = 2 &
Ameletus inopinatus 7 0 3 0 0 0 RL 1
Acentrella sinaica 9 0 1 0 0 0 RP 1
Alainites muticus 5 0 5 0 0 0 RP 1
Baetis alpinus 5 0 5 0 0 0 RB 1
Baetis fuscatus 5 0 5 0 0 0 RP 1
Baetis buceratus 5 0 5 0 0 0 RP 1
Baetis kozufensis’
Baetis liebenauae 4 0 6 0 0 0 RL 1
Baetis lutheri 5 0 5 0 0 0 RB 1
Baetis melanonyx 5 0 5 0 0 0 RB 1 EN
Baetis meridionalis 5 0 5 0 0 0 1
Nigrobaetis niger 4 0 6 0 0 0 RP 1 EN
Baetis pavidus 5 0 5 0 0 0 RP
Baetis rhodani 5 0 5 0 0 0 RP 1
Baetis scambus 5 0 5 0 0 0 RP 1
Baetis tracheatus 4 0 6 0 0 0 RL
Labiobaetis tricolor 5 0 5 0 0 0 1
Baetis vardarensis 5 0 5 0 0 0 RB VU
Baetis vernus 4 0 6 0 0 0 RL 1
Centroptilum luteolum 6 0 4 0 0 0 RL 1
Cloeon dipterum 2 0 8 0 0 0 LR 1
Cloeon simile 2 0 8 0 0 0 LR 1
Procloeon bifidum 6 0 4 0 0 0 RP
Procloeon macronyx’
Procloeon pennulatum 6 0 4 0 0 0 RP
Brachycercus harrisella + 0 10 0 0 0 RP 1
Caenis horaria + 0 10 0 0 0 LP 1
Caenis lactea + 0 10 0 0 0 LP
Caenis macrura 2 0 8 0 0 0 RP 1
Caenis luctuosa 2 0 8 0 0 0 RP 1
Caenis pseudorivulorum 3 0 7 0 0 0 RP 1
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Temperature range

Feeding type preference?
| 2 bo B % » B

§2 & 88 2% 22 £ 3L 8 E 2 =2
Caenis pusilla 2 0 8 0 0 0 RL 1
Caenis rivulorum 3 0 7 0 0 0 RP 1
Caenis robusta + 0 10 0 0 0 LR 1
Ecdyonurus austriacus 7 0 3 0 0 0 RP 1
Ecdyonurus dispar 5 0 5 0 0 0 RP 1
Ecdyonurus aurantiacus 5 0 5 0 0 0 RP
Ecdyonurus epeorides’
Ecdyonurus forcipula’ RP 1
Ecdyonurus helveticus 5 0 5 0 0 0 RP 1
Ecdyonurus insignis 6 0 4 0 0 0 RP 1
Electrogena quadrilineata’
Ecdyonurus subalpinus 5 0 5 0 0 0 1
Ecdyonurus submontanus 6 0 4 0 0 0 RP 1
Ecdyonurus torrentis 6 0 4 0 0 0 RP 1
Ecdyonurus venosus 7 0 3 0 0 0 RP 1
Ecdyonurus zelleri 1
Electrogena affinis 5 0 5 0 0 0 RL
Electrogena lateralis 7 0 3 0 0 0 RP 1
Electrogena macedonica’ 1
Epeorus yougoslavicus RB 1 CR
Epeorus assimilis 10 0 + 0 0 0 RB 1
Dacnogenia coerulans 6 0 4 0 0 0 RP
Heptagenia flava 6 0 4 0 0 0 RP 1
Heptagenia longicauda 6 0 4 0 0 0 RP
Heptagenia sulphurea 6 0 4 0 0 0 RP 1
Kageronia fuscogrisea 5 0 5 0 0 0 LP 1
Rhithrogena beskidensis 10 0 + 0 0 0 RB
Rhithrogena germanica 10 0 + 0 0 0 RB 1
Rhithrogena fiorii"
Rhithrogena semicolorata 10 0 + 0 0 0 RB 1
Ephemera danica + 0 + 8 2 + RP 1
Ephemera glaucops + 0 + 10 0 + RL 1
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Table 3. (continued).

Temperature range

Feeding type preference?
- [ o) 8 “
L w» = 25 = = & 5]

Species § % g é E E é é é % § g ” - g 5

&3 & &8 28 £&8 & 38 8 E 2
Ephemera hellenica’
Ephemera lineata + + 8 2 + RP
Ephemera vulgata + 0 + 10 0 + RL
Ephemerella mukronata 6 + 4 0 0 0 RB
Ephemerella notata 6 + 4 0 0 0 RP 1
Ephemerella ikonomovi 5 0 5 0 0 0
Serratella ignita 5 0 5 0 0 0 1
Torleya major 5 + 5 0 0 0 RP 1
Choroterpes picteti 4 0 6 0 0 0 RP 1
Habroleptoides modesta RP 1
Habroleptoides confusa 0 0 10 0 0 0 RL 1
Habrophlebia fusca + 0 10 0 0 0 RL 1
Habrophlebia lauta + 0 10 0 0 0 RL 1
Paraleptophlebia cincta + 0 10 0 0 0 RP 1
Paraleptophlebia lacustris
Paraleptophlebia submarginata + 0 10 0 0 0 RP 1
Oligoneuriella pallida RP 1
Oligoneuriella rhenana 0 0 0 0 10 0 RB 1
Palingenia longicauda 0 0 + 8 2 0 RP
Potamanthus luteus 0 0 9 1 0 0 RP 1
Siphlonurus aestivalis 1 + 9 0 0 + RL 1
Ephoron virgo 0 0 0 10 0 0 RL 1

Current preference: RB (rheobiont), RP (rheophile), RL (rheo- to limnophile), LR (limno- to rheophile), LP (limnophile).
“Temperature range preference: COS - coldstenotherm, WAS- warmstenotherm, EUT- eurytherm.

"Species for which there are no data for the given characteristics.

According to IUCN criteria (Table 3), 4 species were
assessed and classified into 1 of 3 categories. Epeorus
yougoslavicus (Samal, 1935) has been categorised as
critically endangered, since this species has a very small
distribution with a restricted area of occupancy (5.5 km?).
A similar pattern of distribution has been recorded for the
threatened species Baetis melanonyx (Pictet, 1843) and
Baetis pavidus Grandi, 1949. With an area of occupancy
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less than 150 km? these species have been categorised
as endangered. Finally, the vulnerable species Baetis
vardarensis Tkonomov, 1962, distributed in south-eastern
Serbia, covers an area of occupancy of 160 km?.

4. Discussion
In comparison with neighbouring countries in the Balkan
Peninsula, the recorded diversity of Ephemeroptera in
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Serbia could be characterised as intermediate to high.
The highest number of species was 102, listed in Bulgaria
(Vidinova, 2003), followed by Slovenia (75) (Zabric and
Sartori, 1997), Romania (72) (Curtean-Banaduc, 2010),
Greece (70) (Bauernfeind, 2003), Macedonia (63) (Smith
and Smith, 2003), and Bosnia and Hercegovina (51)
(Bauernfeind and Soldan, 2012). In Central European
countries, the number of species is generally higher with
the following pattern: Slovakia with 140 (Derka, 2003),
Czech Republic with 107 (Zahradkova et al., 2009), and
Hungary with 91 species (Kovacs and Bauernfein, 2003).
Finally, with regard to Western Europe, Germany showed
the highest diversity with 113 species (Haybach and
Malzacher, 2003), and Italy had 110 species (Buffagni et
al., 2003).

Concerning the Ephemeroptera fauna of the Danube
drainage system, some species from the surrounding
countries (Slovenia 20, Czech Republic 18, and Hungary 21
species) have not been found in the lotic system of Serbia.
In comparison to other drainage systems in Serbia, the
Danube basin has been not completely explored in terms
of Ephemeroptera diversity. Therefore, there is a possibility
that the species recorded in surrounding countries may be
found in Serbia in the future.

The presented pattern of Ephemeroptera taxa richness
distribution according to the European countries is not
only a consequence of the real number of the species that
could be expected within a particular unit (administrative,
geographical, or hydrological), but also the result of
unequal levels of knowledge about this insect order in
different countries. Keeping in mind the Ephemeroptera
checklists presented for neighbouring countries, as well
as the discussion on the general characteristics of insect
distribution in Serbia (Radovi¢ et al., 1995), the checklist
of Ephemeroptera for Serbia is still not complete.

According to long-term research, diversity hotspots
of Ephemeroptera in Serbia are situated in submontane
regions that encompass the Juzna and Zapadna Morava
river basins. In line with expectations, the lowest diversity
was recorded in potamal rivers, such as the Danube, Sava,
and Velika Morava rivers. The contrast in ecological and
hydrological features between lowland lotic systems on
the one hand and submontane rivers on the other hand is
the main reason behind the observed distribution pattern
of mayflies. In addition, the Drina River basin presented
an unexpectedly low number of species in our study
(23), which was presumably caused by the lower density
of the network of study sites. Thus, the investigation on
mayfly fauna has to be intensified in order to provide
better knowledge on this insect order within the country,
primarily to be able to provide information on the level of
vulnerability of the taxa, as well as conservation priorities
and effective protection measures.

Elevation, as a factor which significantly affects
macroinvertebrate  fauna, forms an  important
environmental gradient: longitudinal zonation (Vannote
et al., 1980; Helson et al., 2006). To what extent elevation
gradient affects the macroinvertebrate community has
been well documented by many authors (Allan, 1995;
Simié, 1995; Simi¢ and Simié, 1999; Lorenz et al., 2004;
Paunovi¢ et al., 2003, 2006b). Brittain et al. (2003) pointed
out that species richness decreased with increasing
elevation gradient. In contrast to the conclusions of Brittain
et al. (2003), a different diversity pattern emerged in our
study. To be precise, the highest diversity was recorded in
submontane regions (200-500 m a.s.l.), with 62 species.
In a study of Ephemeroptera fauna in the Czech Republic
(Zahradkova et al., 2009), it was claimed that when
considering species richness viewed against elevation
gradient, submontane areas were the most significant.

Rivers in submontane regions generally provide
optimal environmental conditions for the survival of
many mayfly species. Midsections of running waters
are characterised by the greatest species richness and
abundance of mayflies, which has been confirmed not
only globally many times (Stankovi¢, 1962; Hynes, 1970;
Allan, 1995), but also for the waters in the region of
Central Europe (Zahradkova et al., 2009) and Serbian
waters (Filipovi¢, 1975, 1979; Simi¢, 1995; Paunovi¢ et al,,
2006a, 2006b; Paunovié, 2007). A combination of different
bottom types typically represented in the streams of hilly
and lower mountain areas creates a variety of micro-
and mesohabitats, thus contributing to taxa richness. In
addition, the natural physical and chemical characteristics
of water within hilly mountainous streams are in general
favourable for the survival and development of mayfly
larvae (Bauernfeind and Soldan, 2012). Moreover, the
streams of the submontane region of Serbia are under
less anthropogenic influence compared to watercourses
at lower elevations due to demographic distribution.
Namely, the hilly-mountainous region is characterised
with lower population density and consequently lower
industrialisation (http://www.sepa.gov.rs, Report on the
State of the Environment in the Republic of Serbia for
Year 2011), and thus the aquatic ecosystems are not under
the influence of various stress factors arising from human
activity. This greatly contributes to the recorded diversity
pattern.

Similar results in this country were presented by
Simi¢ (1993, 1995), Markovi¢ (1995, 1998), Markovi¢ and
Mitrovi¢-Tutundzi¢ (1997), Markovi¢ et al. (1998), and
Paunovi¢ et al. (2006a), with the highest diversity observed
in submontane regions as well, but with the lowest number
of species in highland areas, which was not in accordance
with our results. High diversity in watercourses of over
800 m could be explained by the fact that all study sites
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are near-pristine to reference, which mainly refers to the
Timok and Juzna and Zapadna Morava river basins. It is
also necessary to emphasise that these river basins have
been systematically explored in the past (Simi¢, 1995),
which could be a causative factor for such a high number
of recorded species.

Besides the natural characteristics of potamon-type
rivers in lowland areas (substrate type, flow velocity,
microhabitat diversity, physicochemical features of water
and sediment, etc.), the presented distribution is certainly
a consequence of the presence of stress factors. Namely, in
comparison to hilly and mountainous areas, the lowland
part of the country is under higher anthropogenic pressure
(ICPDR WED Roof Report 2004; SCG ICPDR National
Report, 2004). Human population density, agricultural
activities, and industry are mainly located in lowland
areas of the country (CORINE Land Cover, 2006). The
organic and nutrient pollution and hydromorphological
degradation, as the most prominent factors influencing
the aquatic ecosystems in Serbia, were consequently found
to be the most intensive in northern, lowland parts of the
country (ICPDR WFD Roof Report 2004; SCG ICPDR
National Report, 2004).

In comparison with the study of Ephemeroptera
fauna in the Czech Republic (Zahradkova et al., 2009),
the presence of ecological guilds was similar. Concerning
the feeding types, in both studies the majority of species
belonged to grazers—scrapers and gatherers—collectors.
The coincidence in the results also refers to current
velocity preferences with the dominance of rheophilic and
rheobiontic species.

Four species classified as critically endangered,
endangered, or vulnerable are referred to as threatened
(Table 3). Besides these, there is one more species with
a small distribution area, Palingenia longicauda Olivier,
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Regarding the aquatic ecosystems of Serbia, an
intermediate to high diversity of Ephemeroptera
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Abstract

PETROVIC,A.,M.RAJKOVIC,S.SIMIC,I. MAGUIRE and V. SIMIC, 2013. Importance of genetic characteristics
in the conservation and management of crayfish in Serbia and Montenegro. Bulg. J. Agric. Sci., 19: 1093-1104

Research of the population of crayfish of the family Astacidae on the territory of Montenegro and Serbia by using COI gene
mDNA as a genetic marker, have shown that all populations of the species Austropotamobius torrentium are homogenous and
belonging to the haplogroup “Southern Balkan”. Population of Austropotamobius italicus, recorded only in Montenegro in riv-
er Zeta’s upper flow, belongs to the (haplogroup), subspecies meridionalis. The findings of Austropotamobius italicus meridi-
onalis are new and an expansion of the southern range border of this subspecies in the Balkan peninsula. For the populations
of Astacus astacus, two haplogroups have been detected; the one from Serbia belongs to a new haplotype and is considered to
be evolutionally older than the ones from Montenegro and Croatia. Using COI gene analysis, the highest value of nucleotide
diversity () was noted for the species Austropotamobius torrentium, © = 4.6% (0.046+£0.0006); the lowest one was for the spe-
cies Astacus astacus, © = 3.2% (0.032+0.006). The achieved results implicate urgent measures for conservation of populations
Astacus astacus on the territory of Serbia and Austropotamobius italicus meridionalis on the territory of Montenegro, accom-

panied by the use of stricter measures in the management of populations of Astacus astacus in Montenegro.

Key words: Astacidae, phylogeny, COI gene, Balkan peninsula, conservation, management

Introduction

The first more detailed research of distribution, taxonomy
and phylogeny of decapod crayfish in the territory of Balkan
peninsula based on morphological and meristic characters
has been conducted during the 1960’s, by Karaman (Kara-
man, 1961, 1963). The research was mostly focused on the
populations from Macedonia and Croatia (Dalmatia), while
the areas of Serbia and Montenegro were considerably less
covered by it. In these works according to the high presence
of crayfish in the waters of the Balkan Peninsula and that,
there was a possibility of their hunting and exploitation.

Simic et al. (2008) gave the first more detailed review of
the distribution, ecology and the degree of threat of Astacidae
on the territory of Serbia and Montenegro. The main result of
this review was information on severe endangerment of the
species A. astacus and a somewhat better status of populations
of A. torrentium, compared to the areas of Middle and Eastern

E-mail: anapetrovic@kg.ac.rs

Europe. The researches on genetic diversity of the populations
of Astacidae on the territory of Serbia and Montenegro, which
include taxonomy, phylogeny and phylogeography, have not
yet been conducted in this area. The aim of this work was to
provide a more thorough view of taxonomy, phylogeny and
phylogeography of the crabs from the family Astacidae on the
territory of Serbia and Montenegro, by using COI gene from
mDNA as a genetic marker. This way, the results are added
to the research conducted by (Trontelj et al., 2005), which use
the COI gene as a genetic marker to give insight into the phy-
logeny and phylogeography of the genus Austropotamobius
on the territory of the Alps, Slovenia, Istria and Dalmatia, as
well as to research from the territory of Croatia (Maguire and
Gottstein-Matocec, 2004; Marn, 2009).

Other than providing an insight into the phylogeny and
phylogeography of Astacidae in the central Balkan, the pur-
pose of this work is to point out genetic characteristics of
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populations which can be of importance for the conservation
and management of crayfish in this area and further.

Material and Methods

The crayfish from the family Astacidae have been re-
searched on the territory of Serbia, Montenegro and Croatia
from March 2003 to June 2010. LiNi traps, by hand using
LPG lamps and hand nets, as well as a machine for electric
fishing, captured the crayfish. The crayfishhunt was executed
by the most suitable combination of the mentioned methods,
on the river profile length of 50m, and test areas of 50 m?on
lakes. The hunt was exectude by the principle of maximum
possible total catch. The captured specimens were determined
by the keys to determine Astacidae (Bott, 1950, 1972; Kara-
man, 1961, 1963; Froglia, 1978; Holdich, 1992, 2002; Fiireder
and Machino, 2002). In total, 134 localities were researched
and 1156 crayfish specimens were analyzed.

The captured crayfish were measured for total body
length (TL) and weight (W). The sex structure was shown
as percentual share of males and females, and the age struc-
ture by sorting the units into seven age classes: 0-40, 41-60,
61-80, 81-100,101-120 and 121-140 mm. Total biomass was
estimated based on the average weight of units and total num-
ber of populations. The annual rate of exploitation was esti-
mated based on official annual reports of concessionaires for
A. astacus in Montenegro, as well as the report of national in-
spection on illegal hunt for crayfish by modified traps (weirs)
for A. astacus in Serbia and A. pallipes in Montenegro.

Genetic analyses

Genetic analyses used parapodia (i.e. one extremity at a
time), which were kept in 96% ethanol at 20°C until DNA
isolation. After weighing and taking one parapodium (which
was to regenerate as time went by), crayfish were taken back
to the water.

DNA extraction, amplification and sequencing

Genomic DNA was used as isolated from 0.5 g of ma-
ture specimens of the species Austropotamobius torrentium,
Austropotamobius pallipes and Astacus astacus. DNA was
isolated by using the reagents from "DNeasy Tissue Kit".
The resulting final elution of the isolated DNA was done
my means of 100 pL and 200 pL elution buffer, generat-
ing thereby two different DNA concentrations used during
the experiment, for the preparation of DNA electrophoresis
standard. After the settling of genomic DNA of the insect
Tenebrio molitor, it was approached to the cutting of DNA
into smaller fragments using DNA restriction endonuclease
enzyme EcoRI.

High Pure PCR Product Purification Kit or QIAquick®
PCR Purification Kit purified DNA molecule fragments. The
purified DNA fragments from the column were eluted finally
by adding 25 pL elution buffer.

After the polymerase chain reaction, the purified DNA
molecule fragments were sent to Macrogen Inc. Company
based in South Korea, for the purposes of identifying the pri-
mary structure of a DNA molecule.

The nucleotide sequences of the DNA molecule frag-
ments were loaded from the Website of Macrogen Inc. as the
FASTA, PDF and SCF format chromatogram files. For load-
ing SCF files, the Chromas LITE 2.0 computer software was
downloaded from the Web Page at www.technelysium.com.
au/chromas.html - was used.

Phylogenetic analysis

The research of phylogenetic relations in freshwater cray-
fish of the phylum Decapoda, Fam. Astacidae in three species
of Austropotamobius pallipes, Austropotamobius torrentium
and Astacus astacus was conducted based on mDNA by 167
sequences of COI gene. From the afore mentioned number of
sequences, 39 sequences of COI gene were taken from the
sampled specimens (18 sequences from Serbia and Montene-
gro and 21 from Croatia), and the remaining 128 sequences
of COI gene were taken from the internet GenBank data base
by NCBI (National Center for Biotechnology Information)
(Tables 1 and 2).

The results of a molecular phylogenetic analysis are de-
pendant directly on the quality of multiple sequences align-
ment. The results of the determination of the primary layout
of sequences of the COI gene from different populations of
the species 4. pallipes, A. torrentium and A. astacus, as well
as the species Orconectes limosus which was used as the out-
er group, were alignment multiple times with the use of pro-
gram CLUSTALX 1.83 (Thompson et al., 1997), after which,
they were organized in the program BIOEDIT 7.0.5.2 (Hall,
1999) and re-alignment by CLUSTALX 1.83 (Thompson et
al., 1997). Organizing them was done by ,,manually cutting*
the begginings and the ends of the sequences which were
considerably longer than the rest of the sequences. After the
alignment, they had relatively big areas insertions and dele-
tions at the ends of sequences. That way, only the places that
were phylogenetically informative were analyzed. Multiple
alignment of sequences for COI gene was started with a total
number of 39 sequences for the COI gene with the length of
397 pb. Nucleotid staructure was calculated with the program
MEGA 4.0.1. (Kumar et al., 2007).

Phylogenetic analysis was done by Bayesian method (BA
method). This is a relatively new method in phylogenetic
analysis, which is used in most of the latest phylogentic re-
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search (Mallatt et al., 2004; Utevsky and Trontelj, 2004; Wa-
ters and Roy, 2004; Wahlberg et al., 2005; Verovnik et al.,
2005). Bayesian analysis (Rannala and Yang, 1996; Mau and

Newton, 1997; Mau et al., 1999) is based on the knowledge of
probabilities which were evaluated by a certain model, the so
called posterior probabilities.

Table 1
Simples of the population crayfish used for the analysis of COI gene (Serbia, Croatia, Montenegro)
No. Haplotype Locality'
1 Aa413Buserl Lake Buser, SRB
2 Aad4l4Buser2 Lake Buser, SRB
3 Aa4l2Liverovicil Liverovici, MNE
4 Aa4l9Liverovici2 Liverovici, MNE
5 Aad22Liverovici3JarugaMrez Liverovici, MNE
6 Aa427Liverovici4 Liverovici, MNE
7 Aad22Liverovici3JarugaMrez River Mreznica, Dobrenici, CRO
8 Aad443Krapina River Krapina, CRO
9 AtToplodol River Toplodolska, SRB
10 AtZlatibor Zlatibor, SRB
11 AtZlatibor Zlatibor, SRB
12 AtCrnojevica River Crnojevica, MNE
13 AtCrnojevica River Crnojevica, MNE
14 AtCrnojevica River Crnojevica, MNE
15 AtCrnojevica River Crnojevica, MNE
16 AtZlatibor Zlatibor, SRB
17 AtZlatibor Zlatibor, SRB
18 AtGrosnicka River Grosnicka, SRB
19 AtCrnojevica River Crnojevica, MNE
20 AtDunlvanKralj Ivanecka Zeljeznica, Ivanec, CRO
21 AtDunlvanKralj River Lonja, CRO
22 AtDunlvanKralj Stream Kraljevec, Zagreb, CRO
23 AtDunPoz1 Stream Vrhovci, Pozega, CRO
24 AtDunDolje Stream Dolje, Zagreb, CRO
25 AtDunDolje Stream Dolje, Zagreb, CRO
26 AtDunLogGailRak Stream Dubravica, Zagreb, CRO
27 AtDunGrac Stream Gracani, Zagreb, CRO
28 AtDunPozl Stream Vrhovci, Pozega CRO
29 AtBreisgau Breisgau, A
30 AtDunPoz2 Stream Bukovica, Pozega, CRO
31 AtDunPozl Stream Vucjak, Pozega, CRO
32 AtDunPozl Stream Vucjak, Pozega, CRO
33 AtPlitvice Stream Plitvice CRO
34 Ap 317 Ap42 Mirna River Mirna, CRO
35 Ap Rasa River Rasa, CRO
36 Ap DalmatiaZeta Prolosko Blato, Prolozac, CRO
37 Ap DalmatiaZeta River Zeta, CRO
38 Ap333 ApCG7 Zetal River Zeta MNE
39 Ap DalmatiaZeta River Zeta CRO

ISRB- Serbia, CRO — Croatia, MNE — Montenegro




1096 A. Petrovic, M. Rajkovic, S. Simic, I. Maguire and V. Simic

Table 2
Gene sequences for the COI gene taken from GenBank’s

No. Haplotype GenBank Accession Samples'
1 Aad22Liverovici3JarugaMrez GU727619 Stream Jaruga, Stajnicko polje, CRO

2 Aa_ AY667146 Trontelj AY667146 Weillensee, Greifenburg, A
3 Aa_ NorwayPoland AF517104 Norway

4 Aa_ NorwayPoland AF517103 Poland
5 AtBatania AY667138 Batania, Kovpa, Polikastro, GR
6 AtKefalari AY667132 Ano Kefalari, Drama, GR
7 AtKoursovitStruma AY667134 Koursovit, Karidohoéri, Sidirokastro, GR
8 AtMaras AY667133 Maras, Pige, Drama, GR
9 AtMilliRamna AY667135 Milli, Angikastro, Sidirokastro, GR

10 AtMilliRamna AY667137 Milli, Angikastro, Sidirokastro, GR

11 AtMilliRamna AY667136 Ramna, Akritohori, Sidirdkastro, GR
12 AtRCrnojevica AY667139 River Crnojevica, Cetinje, MNE

13 AtKoursovitStruma AM180948 Struma tributary, Sandanska Bistrica, BG
14 AtBohinj AY667124 Bohinj SLO

15 AtBreisgauRouder AM180942 Rhine & Danube systems, DE and CH
16 AtBreisgauRouder AM180943 Algéu, Haldensee, A

17 AtBreisgauRouder AY667141 Schlierbach, Bliesbruck, Sarreguemines, F
18 AtBreisgauRouder AY667141 Gailbach, Obergailb., Sarreguemines, F
19 AtBreisgauRouder AY667141 Freiburg im Breisgau, DE

20 AtDunLogGailRak AY667127 Rakitna, Ljubljana, SLO

21 AtDunLogGailRak AY667127 River Iska, Ljubljana, SLO

22 AtDunLogGailRak AY667127 Hotenjka Creek, Logatec, SLO

23 AtDunLogGailRak AY667127 Stream Jazbinski, Zerjav, SLO

24 AtDunLogGailRak AY667127 Piano di Fusine, Tarvisio, |

25 AtCerkno AY667122 River Cerknica, Cerkno, SLO

26 AtDovje AY667142 Dovje, Jesenice, SLO

27 AtDunLogGailRak AY667130 Tributary of the Slizza, Tarvisio, |

28 AtDunLogGailRak AY667130 Schinzengraben, Pressegger See, A

29 AtDunLogGailRak AY667130 Zainer Bach, Arnoldstein, A

30 AtGLazi AY667144 Gorenji Lazi, Ribnica, SLO

31 AtGlinscica AY667128 Glinscica Creek, Ljubljana, SLO

32 AtGrapca AY667121 Baskagrapa, Tolmin, SLO

33 AtDunLogGailRak AY667126 Rakitna, Ljubljana, SLO

34 AtBreisgauRouder AM180945 Algéu, Auerberg, Bavaria, DE

35 AtBreisgauRouder AM180944 Algéu, Dachssee, Bavaria, DE

36 AtBreisgauRouder AY667143 Rouderbaach, Grevenmacher, LU

37 AtVelika AY667131 Velika, Demirkdy, Kirklareli, TR

38 AtWienerwald AMI180946 Wienerwald, eastern A

39 AtZala AY667123 Zala Creek, Godovic, Idrija, SLO

40 AtZaplana AY667129 Zaplana, Logatec, SLO

41 AtGrivackiP AY667145 Stream Grivacki, Grivac, Kocevje, SLO
42 AtGKKupa AY667140 Kolpa River Dolenja Zaga, Kocevje, SLO
43 AtOsilnica AY667125 Belica Creek, Kocevje, SLO

44 Ap France AF526891 Castelbianco, Imperia, |
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Table 2 (continued)

No. ‘ Haplotype ‘ GenBank Accession‘ Samples'

45 Ap France AF526891 Le Vigan, Lodeve, F

46 Ap_ France AF526891 Miagliano, Biella, 1

47 Ap_ France AF526891 Norfolk District, GB

48 Ap REC4 RjecinaKozinalstria AY121110 Rijecina, Rijeka, CRO

49 Ap CST14 Caserta2 AY 121111 Las Illas, Perpignan, F

50 Ap_ CST14 Caserta2 AY 121111 Grognardo, Acqui Terme, 1

51 Ap_CST14_Caserta2 AY121111 Valle Castellana, Norcia, |

52 Ap CST14 Caserta2 AY121111 Torricella in Sabina, Rieti, I

53 Ap BAT2 Potenza AY121112 Castelluccio, Potenza, I

54 Ap GUB4 Perrugia AY121113 Gubbio, Perugia, I

55 Ap CUG2 ITCH AY121114 Claro, Bellinzona, CH

56 Ap CUG2 _ITCH AY121114 Cugnasco, Lugano, CH

57 Ap CUG2 ITCH AY121114 Meride, Lugano, CH

58 Ap CUG2 ITCH AY121114 Montecrestese, Domodossola, |

59 Ap CUG2 ITCH AY121114 Casalzuigno, Varese, |

60 Ap CUG2 ITCH AY121114 Sagliano, Voghera, 1

61 Ap CUG2 ITCH AY121114 Ottone, Piacenza, I

62 Ap_Iberic AY121115 Redipollos, Riano, Leon, EST

63 Ap_Iberic AY 121115 Orozco, Tolosa, EST

64 Ap_Iberic AY121115 Roncesvalles, Pamplona, EST

65 Ap_Iberic AY121115 Beceite, Valderrobres, EST

66 Ap_Iberic AY121115 Arroyo, Granada, EST

67 Ap_Iberic AY121115 Nirano, Sassuolo, |

68 Ap_Iberic AY121115 Papiano, Sita, Arezzo, |

69 Ap BRAS5 Verbania AY121116 Bracchio, Verbania, |

70 Ap_AlpsCres AY121117 Gitschtal, Carinthia, A

71 Ap Soca AY121118 Idrija Creek, Kobarid, SLO

72 Ap_ Soca AY121118 Breginj, Kobarid, SLO

73 Ap_Soca AY121118 Césizza, Clodig, Cividade del Friuli, I
74 Ap MIR9 Buzet AY121119 Buzet, CRO

75 Ap_DalmatiaZeta AY121120 Vrba Creek, Donje Postinje, Drnis, CRO
76 Ap_REC4 RjecinaKozinalstria AY121121 Botazzo, San Dorligo della Valle, Trieste, I
77 Ap REC4 RjecinaKozinalstria AY121121 Odolina, Kozina, SLO

78 Ap REC4 RjecinaKozinalstria AY121121 Rjecina, Rijeka, CRO

79 Ap VIM2 Bergamo AY121122 Santuario, Imagna, Bergamo, I

80 Ap VEDIS5 Tarcento AY121123 Vedronza, Tarcento, I

81 Ap VEDIS5 Tarcento AY121123 Stella, Sterpo, Codroipo, I

82 Ap GIT3 AY121124 Leale Avasinis, Gemona del Friuli, I
83 Ap STE4 Codroipo AY121125 Stella, Sterpo, Codroipo, I

84 Ap VIP7 Stanjel AY121126 Stanjel, Vipava, SLO

85 Ap BEL2 AY121127 n/a

86 Ap_ DalmatiaZeta AY667106 Lake Modro Oko, Ploce, CRO

87 Ap_DalmatiaZeta AY667106 Konavoski Dvori, Dubrovnik, CRO
88 Ap_ Dragonja AY667107 Dragonja River, Piran, SLO

89 Ap_Soca AY667108 Mlake, Vipava, SLO
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Table 2 (continued)

No. ‘ Haplotype ‘GenBank Accession‘ Samples!

90 Ap_ Bracana AY667109 Stream Bracana, Buzet, CRO

91 Ap_ REC4 RjecinaKozinalstria AY667110 Glinscica Creek, Kozina, SLO

92 Ap_AlpsCres AY667111 Lake Vransko, Island Cres, CRO

93 Ap_AlpsCres AY667112 Borenitze Bach, Weillbriach, Hermagor, A
94 Ap_AlpsCres AY667112 Podovia Bach, SanLorenzen, Hermagor, A
95 Ap_AlpsCres AY667112 Waldbach, Jaders.-Griinburg, Hermagor, A
96 Ap_AlpsCres AY667112 Krebsbach, Sanke Daniel, Hermagor, A
97 Ap_AlpsCres AY667112 Reisach, Hermagor, A

98 Ap_AlpsCres AY667112 Kriebenbachl, TreBdorf, Hermagor, A

99 Ap_AlpsCres AY667112 Staudlerbachl, Greifenburg, A

100 Ap_ Moosbachl AY667113 Moosbachl, Sankt Georgen, Bruneck, I
101 Ap_Iberic AY667114 Tortulhas, Miranda do Douro, PT

102 Ap_Iberic AY667114 Sant-Genis, Espolla, Figueres, EST

103 Ap_Iberic AY667114 Arroyo, Guadix, Granada, EST

104 Ap_ France AY667115 Longeau River, Fresnes-en-Woévres, F
105 Ap_ France AY667115 Opfingen, Freiburg im Breisgau, DE

106 Ap_France AY667115 Moulin des Adrets Creek, Brignoud, F
107 Ap DalmatiaZeta AY667116 Lake Modro Oko, Plo¢e, CRO

108 Ap Vipava AY667117 Mlake, Vipava, SLO

109 Ap_AlpsCres AY667118 Wiesenbach. Jadersdorf-Griinburg, He., A
110 Ap_Sopotnica AY667119 Sopotnica Creek, Tolmin, SLO

111 Ap_ Osapska AY667120 Osapska reka, Koper, SLO

112 Ap Casertal AB443447 Regio di Caserta, |

113 Ap CST14 Caserta2 AB443450 Regio di Caserta, |

114 Ap CST14 Caserta2 AB443449 Regio di Caserta, |

115 Ap CST14 Caserta2 AB443446 Regio di Caserta, |

116 Ap CST14 Caserta2 AB443451 Regio di Caserta, |

117 Ap CST14 Caserta2 AB443445 Regio di Caserta, |

118 Ap CST14 Caserta2 AB443448 Regio di Caserta, |

119 Ap_Iberic EF485041 Navarra, ESP

120 Ap_Iberic FJ897840 Ebro, Villacantid, ESP

121 Ap_Iberic FJ897841 Turia, Valencia, ESP

122 Ap_Iberic FJ897842 Asturias, ESP

123 Ap_Iberic FJ897843 Burgos, ESP

124 Ap_Iberic FJ897844 Llobregat, Barcelona, ESP

125 Ap_Iberic FJ897845 Castellon, ESP

126 Pleptodactylus AF525228

127 Cshufeldtii EU921149

128 Cdauricus AY667147 Levaya Creek, Korsakovo, Khabarovsk, RU

'I- Italy, SLO- Slovenia, A- Austria, F- France, CRO- Croatia, GR- Grecee, EST- Estonia, ESP- Spain, PT- Portugal, RU- Russia

Bayesian analysis was performed by a program MR.
BAYES 3.1.1 (Ronquist and Huelsenbeck, 2003), using the
method ,,Metropolis-coupled Markov Chain Monte Carlo®,
which is based on a series of independent research for a group

of best trunks with ocassional changes of information be-
tween researches (Mau et al., 1999).

Bayesian analysis was pefrormed on 5 000 000 genera-
tions, trunks were collected on each 1000 generation, which
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means that, in total, 5000 trunks were collected. 500 trunks
were disposed as the burnin, because there was no conver-
gence in the analysis. In the end, out of the analyzed trunk se-
quences a concencus trunk of the 4500 best trunks was con-
structed. Model used for analysis was HKY+G+ I obtained
with the use of program Modeltest, with the appointed crite-
rion Corected Akaike Information Criterion (AICc). For the
non-coding sequence of COI gene command sets were used
according to (Franjevi¢, 2006).

Genetic distance (p) and the average nucleotide diver-
sity (m) in this research was calculated by using the pro-
gram MEGA 3.1. (Kumar et al., 2007) but, since that pro-
gram doesn’t have HKY model with gamma distribution,
the Tamura-Nei model with gamma distribution was used
for calculation, being most similar to model HKY (Nei and
Kumar, 2000).

Results

Phylogenetic analysis

The result of Bayesian analisys is the rooted phylograms
of sequence relations for COI genes (Figure 1) with the values
of posteriror probabilities in branching nodes, which present
and alternative to self-reading values.

Table 3

By a detailed analysis of the obtained phylograms, it has
been determined that the haplotypes of the analyzed gene
sequences can be grouped at the COI gene marker into 10
smaller or three larger phylogeographic groups, the so-called
haplogroups. Within each haplogroup, there are several hap-
lotypes (Table 3). Each haplotype has a characteristic and
unique nucleotide arrangement. Between the sequences with-
in the same haplotype there is no pairwise distance.

In the case of COI gene, BA phylogram has shown the
separation of haplotypes for the species 4. astacus into two
haplogroups, called «Buser» and «Evropa», for the species
A. torrentium four haplogroups, called «Dunavy, «juzni Bal-
kany, «Kupa» and «Plitvice». For the complex A. pallipes /
italicus five haplogroups, or subspecies: A. i. meridionalis, A
.I. carinthiacus + italicus, A. i. carsicus, A. i. Osapska and 4.
pallipes — France (Figure 1).

Analysis of genetic distance (d) mostly indicates corela-
tion with the geographical remoteness of the separated haplo-
groups, and it is the biggest between haplogroups that belong
to different species (Table 4).

By analysis of nucleotide diversity () within the separat-
ed haplogroups by COI gene, the highest value of nucleotide
diversity was shown by haplogroup A. forrentium — Juzni
Balkan 4.4% (0.044+0.007), while the lowest was shown by

Haplogroups and haplotypes of the processed sequences of the COI gene (Astacus astacus, Austropotamobius

torrentium and A. pallipes)

Gen. marc. ‘ Haplogroup Haplotype
Europa Liverovicil, Liverovici2, Liverovici 3, JarugaMrez,
Astacus astacus P Liverovici 4, Krapina, Norway Poland, Trontelj, Krapina
Lake Buser Buserl, Buser2
Batania, MilliRamna, KoursovitStruma, Grosnicka,
Southern Balkan Zlatibor, R. Crnojevica, Crnojevica, Kefaleri,
Maras,Toplodolska
Austropotamobius PlitViCe PlitViCG
torrentium Kupa Kupa, Osilnica, GrivackiP
DunlvanKralj, DunPozl, DunDolje, DunLogGailRak,
COl Danube DunGrec, Glinscica, GLazi, Cerkno, Zaplana, Bohinf',
Dovje, Grepca, Zala, BreisgauRouder, Wienerwald, Velika

Casertal, Potenza, Perrugia, Caserta2, Mirna, Buzet,

A. italicus Bracana, Sopotnica, Soca, Vipara, GIT3, Codroipo,
meridionalis AlpsCres, Tarcento, Rasa, Moosbachl, DalmacijaZeta,

Zetal, Stanjel
Austropotamobius A.i.casicus Dragonja, RjecinaKozinalstra, BEL2, Bergamo
pallipes A.iitalicus +
Aicarinthiacus CUG2, ITCH, Verbania, Iberic
Osapska Osapska
A. pallipes France
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haplogroup ,,Buser* of the species A. astacus and A. i. — Car-
sicus- italicus 0.3 % (0.003+0.002) (Table 5).

Analysis of the basic elements of population structure is
presented in population 4. astacus and A. pallipes, which are

Aa AYB67146 Trontelj
Aad12Liverovici1
100 A3427Liverovicd

Dunav

—
A.torrenitum

juzni Balkan

Plitvice

Kupa —

A.I. meridionalis

__A. pallipes

complex

A.i.carsicus

Osapska
A.italicus + A.i.carinthiacus
A. pallipes

—

Europa
= A. astacus

Busur

Fig. 1. Haplogroups and the belonging haplotypes of phylograms of COI gene bulit by Bayesian method
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legally and / or illegally exploited in Serbia and Montenegro
in Table 6.

Discussion

Management crayfish in Serbia and Montenegro, except
through the analysis of basic indicators of population struc-
tures that are shown in Table 6 considered from the aspect of
the genetic structure of populations. Based on the relation-
ships of exploited biomass and total biomass crayfish popu-
lations of 4. astacus and A. pallipes, which are legally and /
or illegally exploited in this area shows a tendency to over-
exploitation A.astacus in Montenegro. The excessive exploi-
tation of A. astacus in Montenegro can be observed under
exploited biomaase, which is approximately 64% of the total
biomass. In populations 4. astacus from Serbia percentage of
exploitation, if we observe the biomass is approximately 47%
versus the total biomass (Table 6).

The degree of belonging exploitation in the lower streams
of river Zeta cannot be determined with certainty from our

research, but it is evident that locals are sometimes using the
crayfish as a food (Table 6).

However, the genetic structure of populations exploited
obtained new data, which are important for both management
and conservation of crayfish in this area. The first significant
result of genetic analysis is the clarification of taxonomy of
crayfish especially in comes to 4. pallipes.

In the past, several authors have tried to solve the tax-
onomy of crayfish from the family Astaciade based on the
differences in the morphological characteristics. Within the
species A. pallipes (Bott, 1950) differentiates three subspe-
cies based on morphological criteria. Subspecies 4. pallipes
pallipes (Lereboullet, 1858) is, according to him, most repre-
sented in the area that borders the Pyrenees on one, the Alps
on the the other and England and Ireland on the third side.
The subspecies A. pallipes lusitanicus is limited to Iberian
Peninsula, while the subspecies 4. pallipes italicus inhabits
areas in Italy, Slovenia, Austria and Switzerland.

Opposed to this, Karaman (1961) differentiates two spe-
cies, A. pallipes and A. italicus. Furthermore, he divides the

Table 4
Genetic distance (d) between isolated haplogroup (subspecies) crayfish
Haplogroup THICAE IR A R S
S N T T S o R R = I A (e B )
~ ~ ~ ~ S
A.torrentium Danube 0.018 0.007 0.016 0.028 0.027 0.024 0.022 0.023 0.021 0.022
A.torrentium Kupa 0.092 0.017 0.016 0.029 0.028 0.027 0.023 0.022 0.024 0.024
dtorrentiym, 0.042  0.103 0018 0025 0025 0024 002 0022 0018 0022
A.torrentium Plitvice  0.076  0.072  0.099 0.03  0.027 0.025 0.023 0.022 0.022 0.021
A.astacus Buser 0171  0.183 0.165 0.181 0.012  0.03 0.024 0.028 0.025 0.029
A.astacus Europa 0172 0173  0.167 0.166  0.056 0.03  0.023 0.027 0.024 0.027
A.italicus meridionalis  0.151  0.158  0.161  0.146  0.198  0.191 0.013 0.013 0.012 0.018
A. italicus carsicus 0.137 0.137 0139 0135 0.153 0.145 0.064 0.011  0.008 0.018
A.italicus carital 0.137 0.131 0141 0122 0183 0.166 0.059 0.045 0.012  0.017
A.italicus Osapska 0124 014 0117 0.123 0152 0143 0057 0.026 0.044 0.016
A. pallipes 0.134 0.142 0139 0.2 0.8 0171 0.099 0.093 0.081 0.078
Table 5
Nucleotide diversity (m) COI gene isolated haplogroups (subspecies) crayfish
S S E 5 %) E [l el
Haplogroup e | 5| s | B2 32| S5 | €| 5S¢ | §S§ | s§ %
=R IS T - N R = I 6~ B B /=
= = A = ~ ~ <9 ~© ~ ~ ~
S ~ < ~ S
Nucleotide diversity () 0.008  0.007  0.044 n/c 0.003 0.017 0.022 0.016 0.003 n/c n/c
Standard error (SE) 0.002 0.03 0.007 n/c 0.002 0.005 0.005 0.005 0.002 n/c n/c
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species A. italicus into three subspecies: 4. i. italicus, A. i. lus-
itanicus and A. i. carsicus whose range is in the karst area of
the former Yugoslavia. Lately, following the progress of mo-
lecular phylogenetic methods (Grandjean et al., 2000), based
on genetic distance (d) of the gene for rRNA of 4.6% (0.046
+ 0.009) between two big haplogroups, suggest a division of
the complex of the species 4. pallipes into two separate spe-
cies: A. pallipes and A. italicus. Furthermost, within the same
work, the authors define three subspecies, based on molecular
phylogenetic evidence - A. i. italicus, A. i. carinthiacus and A.
i. carsicus. Taking into account genetic distance of the same
gene of 4.18% (0.042 £ 0.006) (Fratini et al., 2005), also dif-
ferentiate two species: A. pallipes and A. italicus and, similar
to (Grandjean et al., 2000) further divide the species 4. itali-
cus into the same three subspecies (4. i. italicus, A. i. carin-
thiacus, A. i. carsicus), but also add another subspecies A. i.
meridionalis, whose range is in the complete southern part of
the Apenine peninsula, where it is joined by a haplotype from
Slovenia (Zaccara et al., 2005), based on the genetic distance
between haplogroups of 6.51% =+ 0.42% confirm the results of
other research, but by using COI marker. Their result indicate
the existence of two subspecies within the species 4. italicus
on the relatively unexplored area around the river Po in Italy.
Trontelj et al. (2005) uses COI gene as a genetic marker and
distinguishes four haplotypes within 4. torrentium - (Southern

Balkans, SE Alps + Slovenia, Uper Rhine basin, Uper Kolpa
Basin) and six haplotypes within 4. pallipes: (NW Italy, W
Europe, Istra I, Istra II, Apennine, SE Alps+W Balkans).

Marker analysis of COI gene from the population of Ast-
acidae in Serbia and Montenegro has shown distinctly difer-
entiated haplogroups (Table 3), of which four haplogroups
create taxon A. italicus, while separate ones are taxons A.
pallipes, A. torrentium and A. astacus.

Results obtained in this work unequivocally speak in fa-
vour of the hypothesis that there are two separate species
within the complex of the species 4. pallipes. This is acer-
tained through comparinf the resluts of genetic distance of
the marker of COI gene between 4. pallipes haplogroup and
A. italicus haplogroup with the afore mentioned research,
which amounts to 9.9% (0.099+0.017).

In this work, based on COI gene, it has been discovered and
proven that a population of 4. italicus, belonging to the sub-
species meridionalis lives i the lower flow of the river Zeta in
Montenegro. This is a new finding of this species and it repre-
sents, so far, the southern border of it’s range of distribuiton.

Throught the analysis of the research done by (Fratini et
al., 2005), it is clear that the range of species called by the
authors 4. i. meridionalis matches the range of several haplo-
types within the haplogroup ,,Balkan®. The range of distribu-
tion of the haplogroup ,,Balkan is limited to the area of the

Table 6

Characteristics of the population and the rate of exploitation in Serbia and Montenegro
Parameters/species A. astacus Serbia A. astacus Montenegro | A. pallipes Montenegro
N/km 102.9 11580 69.85
N total 6174 173 700 3465

sex structure (mm) %
Male % 56.78 52.95 50.2
Female % 43.22 47.03 48.7
age structure (mm) %

0-40 % 1.52 2.8 -
41-60 7.42 7.9 10
61-80 39.67 15.5 322
81-100 25.78 28.3 45
101-120 13.65 207 14.1
121-140 9.78 18.2 -
141-160 2.23 6.6 -
L mean 5734 77.78 61.27
W mean (g) 19.67 37.88 23.65
Biomas/total in kg 121 400. 00 6 543 279.00 81 947.25
The total annual biomass increment in kg approximately 700 3 192.606 ?
Year old exploitation rate in kg and % ap proxgg(’% ely 350 app rox1ma6te£};2 066.820 ?
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Dinarides on one side and the area of central and southern
Italy on the other. A. i. meridionalis has a mutual haplotyoe
with the dalmatian populations and the populations in central
and southern Italy. This genetic similarity can be explained
by land connection that existed between the Balkan and Ap-
ennine peninsula during the receding of the Adriatic sea level
during the Mesinna crisis. An interesting finding of a haplo-
type in Slovenia which (Fratini et al., 2005) classify under the
subspecies A. i. meridionalis speaks in favour of that theory.
It remains unclear if the haplotypes found in the Apennine
peninsula were incorrectly classified into the subspecies 4. i.
meridionalis , and if it would still be more natural if they were
classified under the subspecies 4. i. carsicus which was de-
scribed by (Karaman, 1961) and confirmed by (Grandjean et
al., 2000; Fratini et al., 2005), or all the haplotypes of the Bal-
kan part of the group ,,Balkan“ were incorrectly determined
in the earlier researches as 4. i. carsicus and should be called
A. i. meridionalis, accordind to their genetoc characteristics. It
is a fact that the Apennine and Balkan part of the haplogroup
,,Balkan* have shown a high level of phylogenetic similarity,
so it is expected for them to be one subspecies. This fact is
further confirmed in the work of (Trontelj et al., 2005).

Haplogroup «Zapad» presents a group of haplotypes which
can be classified into a unique species Austropotamobius pal-
lipes. Results in this part of the research almost entirely match
the results obtained in other similar researches (Grandjean et
al., 2000; Fratini et al., 2005; Zaccara et al., 2005; Trontelj
et al., 2005). The limit of the range of the species A. pallipes
and A. italicus in this research’s case was somewhat more
to the west then quoted by (Zaccara et al., 2005), which is
most probably the consenquence of the fact that there was no
specimen in that research which, in this case, moved the limit
minimally westward. The clarification of the taxonomy, phy-
logeny and phylogeography complex A. pallipes contribute to
genetic research and new findings of this species in Bosnia
and Herzegovina (Trozic-Borovac, 2011).

The species Austropotamobius torrentium has four hap-
logroups. Populations from Montenegro belong to the haplo-
group «juzni Balkany. This is in accordance with the research
(Trontelj et al., 2005) which classsifies the populations of A4.
torrentium from the southern Adriatic and northern Aegean
(territories of Montenegro, Macedonia, Greece, Bulgaria and
Turkey) into a haplogroup which they called Southern Bal-
kans and from which forrentiums in the entire Danube ba-
sin (most of Europe) originated. Populations of 4. torrentium
from Serbia are, based on this research, also classified into
the group Southern Balkans, while the populations from Cro-
atia belong to separate haplogroups. Most of them belong to
the haplogroup ,,Dunav*, and other populations in the areas
of Plitvice and the river Kupa. Trontelj et al., (2005) consider

the area of the river Kupa and Gorski kotar the center of bio-
logical diversity of this species. These researches are further
confirmed by the researches by (Marn, 2009) which, based
on the analysis of 16S and COI gene, ascertain the presence
of four haplogroups in the small, protected area of Zumberek
— Samoborsko gorje.

Analysis of COI marker (Table 3) indicates that the species
Astacus astacus has two haplogroups. Haplogroup «Evropa»
includes the populations from Montenegro and shares haplo-
types with the populations of Astacus from the Danube basin
(there is no diversity and disstance), whereas A. astacus from
Serbia («Buser» lake) has a unique haplotype, so the units
are probably older than the other ones. This result is a new
fact in the research of phylogeny and phylogeography of the
species A. astacus. From the aspect of crayfish conservation,
the results obtained in this work are of utmost importance,
primarily the ones related to defining the special haplogoup
of A. astacus in the area of Serbia. Except this, from the con-
servation aspect, the fact of genetic isolation of population of
A. torrentium from river Crnojevica and the population of 4.
i. meridionalis from the lower flow of the river Zeta in Mon-
tenegro, are also important.

The population of 4. i. meridionalis in Montenegro is the
marginal and southernmost population of this subspecies in
it’s area of diffusion and the entire complex of 4. pallipes.

Conclusion

The global status of the level of endangerment of the re-
searched crayfish, according to IUCN, 4. pallipes EN (En-
dangered), 4. astacus VU (Vulnerable) (Edsman et al., 2010;
Fiireder et al., 2010) is in contrast with the current trend of
exploitation (both legal and illegal) of the crayfish of the spe-
cies A. astacus and A. italicus on the territory of Montenegro
and Serbia. The obtained results indicate that the management
of the crayfish species in question based exclusively on moni-
toring the basic structural characteristics is not complete and
has to be completed with genetic characteristics of the popu-
lations, too. This fact is confirmed in these researches, espe-
cially when it comes to 4. astacus as a commercially most
important species. Therefore, the populations of 4. astacus in
Serbia, from the aspect of genetic characteristics, such as be-
longing to a special haplotype and a low genetic diversity, in-
dicate a necessary protection from any form of further exploi-
tation, regardless of the fact it is the most numerous population
of this species in the area (Simic et al., 2008). Likewise, the
results indicate the prevention of any kind of exploitation of 4.
i. meridionalis on the territory of Montenegro, for it is an iso-
lated and marginal population of this subspecies from the spe-
cies complex of 4. pallipes. The management of populations
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of A. astacus in the territory of Montenegro should be revised
in the future, by decreasing the annual quote of exploitation or
a complete ban of exploitiation in a certain period of time.
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Abstract Due to the problem of identification,
Chironomidae larvae, although very abundant, are
often avoided or not properly used in bioassessment
programs. The aim of this work was to test how
different aggregation processes—taxonomic resolu-
tion and the random aggregation approach (best
practicable aggregation of species—BestAgg) affect
the analysis of chironomid communities regarding any
information loss. The self-organizing map method,
together with classification strength analysis and
Spearman’s rank correlation, revealed that the genus-
level and BestAgg-abundance matrix most accurately
approximated the species-level community pattern.
The subfamily-level dataset was ineffective at pre-
senting the chironomid community structure, with a
substantially lower concordance with the species-level

Handling editor: Peeter Noges

Electronic supplementary material The online version of
this article (doi:10.1007/s10750-013-1781-5) contains supple-
mentary material, which is available to authorized users.

D. Milosevi¢ (IX)) - M. Stojkovié

Department of Biology and Ecology, Faculty of Sciences
and Mathematics, University of Nis, Visegradska 33,
18000 Nis, Serbia

e-mail: djuradj@pmf.ni.ac.rs

D. Cerba

Department of Biology, University of J. J. Strossmayer
in Osijek, Cara Hadrijana 8A, 31000 Osijek,

Croatia

Published online: 15 December 2013

dataset. The biologic environmental gradients analyses
presented the same set of important environmental
variables for the species-level, genus-level, and Be-
stAgg-abundance matrix. The indicator values analysis
showed that indicator genera provide information very
close to that gained from species indicators. According
to our results, the numeric relationship between species
and higher taxa influences taxonomic scaling, limiting
Chironomidae family aggregation, with acceptable
information loss only up to genus level. In addition, the
BestAgg approach, with the maximum level of aggre-
gation, properly assesses the community structure and
consequently describes environmental conditions.

Keywords Aggregation - Taxonomic scaling -
Chironomidae larvae - Bioassessment -
Self-organizing map (SOM) method

Introduction

Most bioassessment methods in freshwater manage-
ment rely on either taxa specific pollution tolerances,
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with richness and abundance information, the richness
and composition of certain taxonomic or functional
groups (multimetric indices), or multivariate informa-
tion about community pattern (multivariate indices)
(Carter et al., 2006). In most cases, the macroinver-
tebrate community is used in bioassessment (Rosen-
berg & Resh, 1993). The identification of
macroinvertebrate taxa based on morphologic features
can be problematic, as the number of misidentified
taxa increases with taxonomic resolution (Jiang et al.,
2013). Also, it is often very difficult or sometimes not
at all possible to perform a precise species-level
identification using larval-stage individuals. This is
especially true for the Chironomidae (Insecta: Dip-
tera) family, which is one of the most abundant and
diverse freshwater invertebrate taxonomic groups, but
they are also one of the most difficult taxa to identify to
species level (Armitage et al., 1995; Raunio et al.,
2011). Although it is well known that species-level
identification is a time-consuming process which is
not cost-effective and requires taxonomic expertise
(Barton et al., 1995), there is a common stand that
species-level data provide the most information for
discriminating between samples collected at different
locations or times (Lenat & Resh, 2001; Landis, 2003;
Verdonschot, 2006). Nevertheless, some authors sug-
gested that taxonomic sufficiency should be based on
the need for information, depending on scientific,
financial, and logistic conditions (Jones, 2008) to keep
down the cost of the research, but to provide enough
data on community structure and its relations. Taxo-
nomic sufficiency is defined as the identification to
taxonomic levels higher than species, with enough
information to detect the changes in a community
when subject to different environmental conditions
(Ellis, 1985). Therefore, the objective of any study
should set up the threshold of acceptable information
loss.

In reference to the facts mentioned above, some
studies have discussed taxonomic resolution’s influ-
ence on the metrics most commonly used in bioas-
sessment programs (Jones, 2008). In the first place,
richness and diversity indices, as measures of ecolog-
ical conditions, have been frequently tested regarding
their taxonomic scale impact (Williams & Gaston,
1994; Heino & Soininen, 2007; Jiang et al., 2013). The
results have shown very high correlation of the
richness and diversity indices between the fine- and
coarse-taxonomy data, where the amount of
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information about community composition at these
taxonomic levels was almost the same. On the other
hand, the main argument against using coarse-taxon-
omy diversity indices is taxonomic details (number of
taxa per group). Lenat & Resh (2001) stressed that the
ratio of the number of taxa per group influences the
correlation between the richness values calculated at
different taxonomic scales, where different taxonomic
groups have different numbers of members occupying
their lower taxonomic ranks. Wu (1982) also empha-
sized that the deviation from species-level diversity
scores increases with an increase in the number of very
abundant higher-rank taxonomic groups.

When community pattern, used in multivariate
assessment methods, is considered, many authors have
suggested applying taxonomic resolution in the data
which is “as high as possible” (Hawkins et al., 2000;
King & Richardson, 2002; Verdonschot, 2006). They
agreed that the consequences of using coarse-taxo-
nomic levels could conceal spatio-temporal commu-
nity gradients, which could lead to a decrease in
discriminatory power in ordination processes (Jones,
2008). On the other hand, Bowman & Bailey (1997)
and Waite et al. (2004) had similar results which speak
in favor of using coarse-taxonomy, where in both
cases coarse-taxonomic ordination results were con-
sistent with those of the species-level.

Furthermore, the taxonomic scale’s influence on the
community—environmental relationship description is
also useful information for the community analysis
(Heino, 2008). Taxonomically higher groups usually
consist of taxa with different ecological preferences,
the variability of which increases with a decrease in
the taxonomic resolution (Jiang et al., 2013). Despite
that fact, the impact of taxonomic resolution was
thought to be irrelevant in the community—environ-
ment relationship (Waite et al., 2004; Metzeling et al.,
2006; Heino, 2008).

Finally, all biotic indices use taxa tolerance as an
indicator of the water quality (Hilsenhoff, 1977; Resh
& Jackson, 1993; Chessman, 2003). Although within
the group (e.g., genus, subfamily) different taxa with
different tolerance to environmental gradients can be
present (Marshall et al., 2006), some biotic indices use
coarse-taxonomic level in their input data matrices
(genus, Hilsenhoff, 1977; even family, Armitage et al.,
1983; Chessman, 2003). Many authors have discussed
the errors that have been made using a coarser level of
identification (Raunio et al., 2007; Bailey et al., 2011;
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de-la-Ossa-Carretero et al., 2012). The only way to
reveal the lowest-practicable level at which taxa still
keep their indicators strength is to simultaneously
present the distribution pattern of indicator taxa at
different levels of identification (species, genus, and
subfamily).

All the studies mentioned above analyzed only the
consequences of taxonomic scaling, searching for the
most effective surrogate in terms of harmless infor-
mation loss. On the other hand, Bevilacqua et al.
(2012), Siqueira et al. (2012), and Bevilacqua et al.
(2013) explored mechanisms of information loss and
explained why effectiveness varies along the taxo-
nomic scale. The authors exceeded the taxonomic
relatedness framework, relying more on the ecological
aspect. Their results showed that the alternative way of
random aggregation of species into surrogates is more
effective than species grouping that follows taxo-
nomic relatedness. Also, they revealed the importance
of the numeric relationship (¢ = G/S) between the
number of higher taxa (G) and the number of species
(S), which strongly influences the level of congruence
between the surrogates and species matrices. Based on
all these findings, Bevilacqua et al. (2013) proposed a
new species surrogacy approach, the Best Practicable
Aggregation of Species (BestAgg). The goal of this
method is to define the aggregation matrix which will
retain ecological information from the species-level
matrix and reduce the effort required for identifying
the target group, providing cost-effective assessments
of the community response. The authors suggested
further investigation in terms of simultaneously test-
ing the effectiveness of taxonomic surrogates using
different methods (Bevilacqua et al., 2012).

According to King & Richardson (2002), the
Chironomidae family seems to be crucial in the
macroinvertebrate group regarding the taxonomic
scale effect. When introducing a mixed taxonomic
level data matrix into the study, with all the inverte-
brate taxa identified up to family level, except the
Chironomidae family, the authors concluded that
concordance of datasets at different taxonomic levels
depends only on the taxonomic resolution of the
chironomid group. Having all this in mind, the
Chironomidae family has not been included enough
in the scientific debate regarding taxonomic resolu-
tion. Few authors have discussed the relationship
between the chironomid community and taxonomic
resolution by testing different ecological features

(Raunio et al., 2007; Greffard et al., 2011; Raunio
et al., 2011). Greffard et al. (2011) compared fine-
versus coarse-taxonomic resolution to explore the
differences in modeling the variance in a large
database of the chironomid larvae community in
lentic systems in Canada. Also, they wanted to test
whether taxonomic resolution can change the compo-
sition of underlying environmental predictors of
chironomid community composition. By contrast,
Raunio et al. (2007, 2011) tested concordance between
generic- and species-level taxa richness and ordina-
tions, but in lotic system using pupal exuviae. In both
cases, searching for surrogates was successful where
strong concordance between species- and genus-level
data appeared. However, to our knowledge there is no
research concerning taxonomic sufficiency of chiron-
omid larvae in temperate lotic systems.

We wanted to test here how aggregation of species
into the surrogates affects the analysis of the chiron-
omid community in the Southern Morava river basin
regarding any information loss. Therefore, the main
goal addressed in this paper was to analyze the
concordance between chironomid community patterns
based on two different aggregation processes—taxo-
nomic resolution and the random aggregation
approach (best practicable aggregation of species—
BestAgg). Also, we wanted to present how the
application of different surrogates influences the
detection and presentation accuracy of the commu-
nity—environmental relationship. Finally, we wanted
to compare indicators of water quality at different
taxonomic levels and to evaluate how an indicator’s
strength changes along the taxonomic scale.

Materials and methods
Study area and sampling

The Southern Morava river basin, situated in south-
eastern Serbia, is a river network spanning over a wide
range of altitudes between 130 and 2,170 m. Flowing
toward the north, the Southern Morava River receives
numerous tributaries among which the largest are the
Jablanica, Veternica, Toplica, and Pusta Reka rivers as
its left-hand, and the Vlasina, Nisava (the longest), and
Sokobanjska Moravica rivers as its right-hand tribu-
taries. Finally, covering 15,469 km?, after 344 km of
flowing together with the Western Morava River it
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Fig. 1 Sampling sites over
the Southern Morava River
system
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becomes the Great Morava River, the largest river in
Serbia (Gavrilovic & Dukic, 2002).The whole catch-
ment area is situated in ecoregion 5 (Paunovic et al.,
2012).

Sampling was conducted at 28 sites along the
Southern Morava River covering an altitudinal gradi-
ent of 975 m (Fig. 1). Consequently, diverse habitat
conditions (rivers, side-arms, streams, and a variety of
habitats) have been included in this study. The data
were collected in the period between May 2010 and
March 2011, taking two samples per season, except in
spring (seven samples were taken at each sampling
site). Due to the high water level during the spring
season, it was not possible to collect samples twice.
Furthermore, because of the high level of pollution,
Chironomidae larvae were absent from site 15 during
two seasons. Therefore, we excluded this site from the
analysis. A detailed description of sampling method-
ology is presented in Milosevi¢ et al. (2013). The
collected specimens were identified to the finest-
possible level of taxonomic resolution using the
following keys: Pillot (1984a, b, 2009), Schmid
(1993), Vallenduuk & Pillot (2007), and Wiederholm
(1983). The taxonomy used here is that of Spies &
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Sether (2004) with adjustments advised by H. M. Pil-
lot (personal communication).

At each sampling site, a WTW multi 340i probe
was used to measure water temperature, conductivity
(EC), pH, and oxygen content [dissolved oxygen (DO)
and oxygen saturation (DO%)]. The biochemical
oxygen demand (BODS) and total hardness (H) were
measured using the standard methodology recom-
mended by APHA (1995). Also, we measured ammo-
nia nitrogen (NH4—N), nitrate nitrogen (NO3—N), and
orthophosphates (PO4—P) using the Spectrophotome-
ter Shimatzu UV-Vis. Water transparency and veloc-
ity were measured with a Lovibond PC Checkit and an
Aquatech GMH 3330, respectively. For all statistical
analyses, the mean values for each season (except for
spring) were presented in the environmental data
matrix.

Data analyses

The Pearson correlation test was used to explore the
congruence in the total number of taxa (S) and other
diversity indices (Shannon—Wiener diversity index-H’
and Simpson index-1-D; Dash 2001) between different
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taxonomic levels. The test was conducted using SPSS
version 15.0.

To test the effectiveness of the surrogates, we
prepared four datasets consisting of chironomid larvae
abundances in samples at different levels of identifi-
cation. The first data matrix was formed of sampling
sites (rows) and taxa (columns), identified mainly up
(near) to species-level, which in this study was labeled
as a species-abundance data matrix. In the next two
data matrices, the chironomid community is repre-
sented with taxa indentified up to genus and subfamily
level, and the matrices are named genus- and subfam-
ily-abundance data matrices, respectively.

The fourth matrix was formed according to the new
approach to species surrogacy, the Best Practicable
Aggregation of Species (BestAgg) and named the
BestAgg-abundance matrix (Bevilacqua et al., 2013).
To determine the BestAgg-abundance matrix, the R
code provided in Bevilacqua et al. (2013) was applied.
The model consists of two main steps. The first step is
the detection of the lowest-practicable aggregation
level (defined as ¢oy = Gmin/S where Gy, is a
minimum number of surrogate groups and S is a
number of species) sufficient to cover the observed
variability of the chironomid community at species
level. To determine ¢)o, the chironomid species were
randomly aggregated in a decreasing number of
groups (G) forming a decreasing gradient of ¢ values
with a decrement set to 10 % of total number of
species (Bevilacqua et al., 2012). For each ¢ value,
1000 random aggregated matrices were obtained, and
the correlation value p (Spearman’s rank correlation)
between the original species and randomly aggregated
matrices was calculated. Next, a distance-based per-
mutational multivariate analysis of variance (PER-
MANOVA) was performed for each randomly
aggregated matrix to test the significant effects of
the investigated factors (which in our study present
spatial and temporal gradients) on the chironomid
community structure. The design for the PERMANO-
VA analyses involved 2 crossed factors: elevation
(4 levels; see Paunovi¢ et al.,, 2011) and time
(4 levels—i.e., spring, summer, autumn, and winter).
Spearman’s rank correlation and PERMANOVA were
based on Bray—Curtis dissimilarities on untransformed
data, using 2,000 permutations. Two procedures were
conducted to find ¢),, the first being to fit a semi log
model of p values against corresponding ¢ values, and
the second to check whether for the ¢y, value, 95 %

of PERMANOVA tests on randomly aggregated
matrices show P values equal or lower than the
significance level of analysis at species level. Sec-
ondly, after setting ¢j,w, Species selection for the
construction of the final BestAgg matrix was done
following three macrocriteria: relevance (ecological
importance of the taxa), easiness (easy identification
of taxa), and resemblance (concerning mutual char-
acteristic among organisms for meaningful grouping).
Relevance of species was determined using similarity
percentage analysis (SIMPER; Clarke & Warwick,
2001). Finally, the BestAgg matrix was validated by
testing whether ppegiage (the correlation between the
original species-level matrix and the BestAgg matrix)
falls within or above 95 % CI of the correlation values
of randomly aggregated matrices in Gpegage (the
number of selected surrogates for BestAgg) groups.
Also, the percentage of PERMANOVA tests on
random matrices for Ggesiages Which are consistent
with those at species level, was calculated. A more
detailed methodology of the BestAgg approach is
described in Bevilacqua et al. (2013). The BestAgg
method was applied using R (R Development Core
Team, 2010).

These four datasets were used as an input matrix for
the Kohonen unsupervised artificial neural network
(i.e., self-organizing map—SOM; Kohonen, 1982).
Since a SOM can process large and nonlinear datasets,
this method is appropriate for this study. SOM analysis
was applied to the community data to visualize the
spatio-temporal pattern of the chironomid community
in different taxonomic resolutions, as mentioned
above. The relative abundance data were log trans-
formed [log (X + 1)] and then normalized. The
outcome of the ordination process based on biologic
data is a two-dimensional grid that consists of output
units in a hexagonal lattice (neurons). Each neuron is
characterized with a certain model of community data.
Finally, in an a priori structured two-dimensional grid
(SOM map), sampling sites are assigned to neurons
according to their similarity in terms of their commu-
nity structure (model of community) (Stojkovic et al.,
2013). The similarity of neurons (the models are
carried by neurons) is in their mutual distance
(dissimilarity increases with an increase in distance).
The number of neurons in a 2d-grid was determined a
priori using the two most recommended methods
(Vesanto et al., 2000; Park et al., 2003). To avoid a
large number of empty neurons (Penczak et al., 2012)
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in the SOM map, and to follow the rules recommended
by Park et al. (2003) and Vesanto et al. (2000), 7 x 6
and 8 x 7 map resolutions were considered most
appropriate for this study. The classification process
on the SOM map was done using the k-means method
(Jain & Dubes, 1988). A more detailed methodology
of this method is available in MiloSevi¢ et al. (2013).

We compared the classification strengths (CS) of
the species-level, genus-level, subfamily-level, and
BestAgg-abundance matrix classifications derived by
the k-means method in the SOM analysis. The CS
method can estimate how models (classification
schemes) made by genus-level, subfamily-level, and
BestAgg-abundance matrices can catch and describe
(or cover) variation in the community composition
with the finest taxonomy resolution. Classification
strengths were calculated for all four divisions made
by the SOM. Following Van Sickle & Hughes (2000),
we calculated the CS using the mean similarity
approach, where CS = W — B. In this equation,
variables W and B present the mean of all within-
group similarities and the mean between-group sim-
ilarity, respectively. Mean similarity dendrograms
were based on Sorensen’s similarity coefficient which
can range from O (no similarity) to 1 (complete
similarity). It means that if CS = 0 then W = B and
there is no similarity between classes. Whereas, if
CS = 1 there is no difference between classes, and in
that case W = 1 and B = 0. Analysis was performed
using the MRPP analysis in PC-ORD 4.0 Windows
software (McCune & Mefford, 1999) and MRPP
extension (MRPPCONV .exe), which is part of the
MEANSIM 6 software package (Van Sickle &
Hughes, 2000).

As in the BestAgg approach, quantification of
concordance among species-level, genus-level, sub-
family-level, and the BestAgg-abundance matrix was
done using a comparative test on resemblance matri-
ces based on Spearman’s rank correlations. Initially,
the relationship between any two samples was
presented in Bray—Curtis resemblance matrices for
all four abundance matrices. Next, the correlation
between pairs of resemblance matrices was measured
using Spearman’s correlations (p).

In addition, to compare the influence of aggregation
on the community—environmental relationship, the
biologic environmental gradients (BIO-ENV) analysis
(Clarke & Warwick, 2001) was simultaneously per-
formed for all four abundance matrices. Besides using
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Bray—Curtis resemblance matrices for biotic data, this
analysis was performed using a Euclidean distance
matrix for the 15 environmental variables (elevation,
width, depth, velocity, temperature, EC, turbidity, pH,
DO, DO%, BODS, NOs-N, PO,~P, NH,—N, and H).
BIO-ENV compares ordinations from biotic and
environmental configurations, searching for correla-
tion between Bray—Curtis resemblance matrices and
the Euclidean distance matrix. In this way, the analysis
selects the subset of environmental variables that
provides the strongest correlation between biota
resemblance and environmental distance matrices.
The relation between matrices was obtained using the
non-parametric Spearman’s rank correlation test. To
obtain a better interpretation of the BIO-ENV analysis,
the distribution of environmental factors, which were
selected as significant by BIO-ENV, was visualized
using SOM analysis. Environmental variables were
imported in the SOM prior to the biotic data matrices,
but without influencing their ordination and clustering
processes. Environmental variables were passively
included in analyses calculating the mean value of
each environmental variable in each output neuron of
the SOM map, previously made with the community
data (Park et al., 2003). The outcome of this analysis is
a component plane where the distribution of each
environmental parameter is presented on the SOM
map (Milosevic et al., 2013).

In order to test the community structure in relation
to different water quality profiles, the analysis of the
potential indicator taxa was conducted on the same
dataset as for the previous analyses (community—
environmental variables, two levels of taxonomic
resolution—species and genus). Initially, we made the
ordination and classification process in a SOM based
on 11 environmental data, describing the water quality
(temperature, EC, turbidity, pH, DO, DO%, BODS,
NOs;-N, PO,—P, NH4-N, and H). Significant differ-
ences in environmental factors were analyzed using
the Kruskal-Wallis test, while individual groups were
tested using the Mann—Whitney test. After that, the
indicator value (IndVal—a method applied to interpret
the displayed patterns from the ecological data using
indicator species; Dufréne & Legendre, 1997) was
simultaneously employed on species- and genus-
abundance matrices to find which taxa followed the
division based on environmental variables (especially
those which indicate organic enrichment). The thresh-
old of IndVal values is 25 % where taxa having more
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Table 1 Distributional pattern of chironomid taxa (at species,
species group, and subgenus level) per genera (G) recorded
during the sampling period

G Gy G3 Gy Gs Gg Gy

Number of genera 44 14 2 2 1 1 1

Subscript numbers (1-10) indicate the number of taxa present
per genera

Table 2 Correlation between diversity indices at different
taxonomic level

Species-S Species-H' Species-1-D
Genus-S 0.962%*
Genus-H' 0.950%%*
Genus-1-D 0.928%*%*
Subfamily-§ 0.349%%*
Subfamily-H' 0.149
Subfamily-1-D 0.173

NS not significant, ** P < 0.01

than 25 % are present in the group of sites with
frequency and abundance of more than 50 %. If taxa
have IndVal values less than 25 % but with statistical
significance (P > 0.05), it is important for the group
with low values of relative frequency.

Results
Community structure

During the investigation period, 114 taxa were iden-
tified within 65 genera and 5 subfamilies (Table 1).
Taxa richness was significantly correlated (in all cases
P <0.01) between different taxonomic levels
(Table 2). However, the coefficient of correlation
decreased at coarser taxonomic levels. For other
diversity indices, the recorded correlation was also
significantly high between species- and genus-abun-
dance matrices. In contrast to this, no significant
correlation was recorded between species- and sub-
family levels.

According to the BestAgg procedure, the signifi-
cant (P < 0.001) regression model of p against In(¢)
(Fig. S1 of Appendix 1 in Supplementary material)
and % of efficient PERMANOVAs (Table S1 of
Appendix 2 in Supplementary material) revealed that

the information retained in the aggregated matrices
strongly depended on the level of aggregation which
determined that the lowest-practicable aggregation
level for the chironomid community was ¢,;, = 0.13
with G,,;, = 15. The process of surrogate selection for
BestAgg presented a set of 17 surrogates, based on
taxonomy. The BestAgg-abundance matrix consists of
12 taxa (at species, species group, and subgenus level),
4 genera, and one group which contains the rest of the
chironomid taxa from the species-level matrix (Tables
S2, S3 of Appendix 2 in Supplementary material).
Validation tests for the BestAgg matrix revealed that
the probability of Ggegagg to fail in describing the
species-level community pattern was P = 0.003. In
addition, the correlation between the original species-
level matrix and the BestAgg matrix (ppesiage) falls
significantly (P < 0.05) above random expectations
(95 % CI 0.8203-0.8233).

The SOM analyses presented three groups of sites
in all four cases (species-level, genus-level, subfam-
ily-level, and BestAgg-abundance matrices; see
Fig. 2a—d). The community patterns in species- and
genus-level SOM maps were similar, with each group
composed of slightly different sampling sites. More
precisely, in the genus-level map, 72.1 % of the sites
present in group A were also sorted into species-level
classification as members of group A. The matching
patterns for groups B and C were 71.5 and 74 %,
respectively (Fig. 2a, b). The BestAgg map had a
higher matching percentage with the species-level
classification for all three groups (A-83.8 %,
B-87.9 %, and C-74.3 %) than the genera-level map
(Fig. 2a, d). Species-level classification was approx-
imated by subfamily-level one to a significantly lower
extent. In the subfamily-map, groups A and C
consisted of only 53.1 and 53.5 % of the sites that
belonged to the same group in the species map,
respectively. Matching in group B between the species
and subfamily maps was surprisingly high (76.6 %)
(Fig. 2a, ¢).

This result was confirmed by the classification
strength analyses, where the subfamily-level classifi-
cation strength (CS: 0.034) was substantially weaker
than those based on the genus-level data (CS: 0.088)
and BestAgg data (CS: 0.083) in comparison to the
classification strength of species-datasets (CS: 0.093).

When resemblance matrices were correlated, clear
ecological differences between the datasets based on
species and subfamily levels appeared. The results
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12-Win

24-Aut_21-Sum
10-Sum

Fig. 2 The SOM map presenting the Chironomidae community
pattern from different sites and seasons in the Southern Morava
basin, using an a species-level, b genus-level, ¢ subfamily-level,
and d BestAgg-abundance matrix. A neuron classification was
made using the k-means method. Capital letters (A, B, and

revealed strong concordance between species-level
and genus-level resemblance matrices (P = 0.001;
p = 0.917) and between species-level and BestAgg-
resemblance matrices (P = 0.001; pgesage = 0.835).
Again, correlation derived between subfamily- and
species-level resemblance matrices was much weaker
(P = 0.001; p = 0.259).
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9-Win 2-Aut
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28-Win
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12-Sum 28-
12-Win
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28-Aut
11-Aut
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C) stand for different groups. The labels (codes) assigned to
each neuron on the map present different sites sampled in
different seasons. The number of the code defines a site, while
three letters stand for a particular season (Spr spring, Sum
summer, Aut autumn, Win winter)

Community—environmental relationship

The BIO-ENV procedure indicated that, out of 15
analyzed environmental parameters, three of them
(velocity, NH4-N, and elevation; Rho = 0.499;
P =0.01) represent the main drivers of spatio-
temporal variability in species-level chironomid
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Table 3 Results of BIO-ENV analysis: the first three best
variable combinations for the species-level, genus-level, and
BestAgg-abundance matrix with values of Spearman’s rank
correlations (Rho) and P

P Rho Best variable combination

Rank (species-level)

1 0.01 0499 Velocity; NH4,—N; elevation
2 0.01 0470 Velocity; NH4—N; elevation; width
3 0.01 0.469 Velocity; conductivity; elevation; width

Rank (genus-level)
1 001 0471
2 001 0444

Velocity; NH4—N; elevation
Velocity; conductivity; elevation; width

3 0.01 0436 Velocity; NH4,—N; elevation
Rank (BestAgg)
1 0.01 0416 Velocity; NH4;—N; elevation

2 001 0.402
3 001 039

Velocity; NH,—N
Velocity; NO;—N; NH4—N; elevation

community structure. The same results appeared when
a genus- and BestAgg-resemblance matrix were
applied, with the same environmental parameters but
with a slightly lower value of Spearman’s rank
correlation coefficient (Rho = 0.471; P = 0.01
and Rho = 0.416; P = 0.01, respectively). Besides,
BIO-ENV derived the second and third “best combi-
nations of environmental factors” for all three matri-
ces, adding to the model additional factors significant
for community (Table 3). However, a different “best
combination of environmental parameters” (velocity,
conductivity, and transparency) controlled the com-
munity pattern at a subfamily level, with weak
correlation that was not significant (Rho = 0.16;
P =0.15). All important environmental variables
were visualized by SOM, which derived component
planes with their distribution on the SOM map
(Fig. 3a—c). The presence of gradients is noticeable
in all component planes, except velocity, indicating
that these parameters highly contributed to the com-
munity structure.

Indicator taxa

SOM analysis based on environmental variables
derived three groups of sites with different water
quality profiles (see Fig. 4; Table 4). Group A
consisted of sites that are unpolluted, with low values
of conductivity, BODS, PO,—P, and NH,—N and with
a low mineral content (low values of EC, H, and

NO;-N). Sampling sites in group B had slightly higher
values of parameters indicating organic pollution and
significantly higher values of EC, H, and NO;—N. Sites
belonging to group C were characterized as heavily
polluted with the highest values of conductivity
BODS5, PO,—P, and NH,—N. At both levels on the
taxonomic scale, IndVal analysis identified represen-
tatives for all of these three groups (Table 5).
Concerning species-level, the highest number of
indicator taxa was recorded for group C (13) while it
leveled off for group A (10) and group B (9). These
three groups were also characterized by taxa having
IndVal values lower than 25 % (see Table 5). A
different pattern emerged for the genus-level taxa,
with 8 indicator taxa for group C, 7 for group B, and 4
for group A (Table 5).

Discussion

Previous studies have tried to successfully model
community variability using higher taxa surrogates
(Jones, 2008). The results were various where for
different study areas and datasets different acceptable
ranges in the taxonomic scale were proposed (Furse
et al.,, 1984; Marchant, 1990; Bowman & Bailey,
1997; Hawkins et al., 2000; King & Richardson, 2002;
Waite et al., 2004; Raunio et al., 2007; Greffard et al.,
2011). Jones (2008) presumed that some of the main
factors which significantly influence taxonomy suffi-
ciency are: taxa richness which is supported by the
study area, taxonomic details, among-group variabil-
ity of ecological preferences, the study area size, the
sampling method used, and the accuracy of the signal
to be detected. All these factors arise from the
construction of a taxonomic tree and could be
simplified as a numerical relationship between species
and higher taxa (Bevilacqua et al.,, 2012). The
BestAgg approach considers these same factors, but
out of the taxonomic framework, focusing on the
aggregation of variables in multivariate data matrices.
The purpose is to explore congruencies between the
information contained in the original versus the
corresponding aggregated matrix, regardless of the
nature of the variables (Bevilacqua et al., 2013). It
appears that this factor was directly responsible for the
results obtained by our study.

Two sets of surrogates enabling the approximation
of community structure were obtained by two different
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velocity elevation

o

Fig. 3 Visualization of environmental parameters selected by
the BIO-ENV procedure, using an a species-level, b genus-level,
and ¢ BestAgg-abundance matrix on the previously trained SOM
map in gray scale (NH,—~N—ammonia nitrogen and NO3;—N—
nitrate nitrogen). Bars for each map represent the measured

approaches. In both cases, the aggregation process
diminished the number of variables with acceptable
information loss. It was especially true for the
BestAgg approach, which through the selection and
aggregation process defined a matrix with only 17
surrogates at different taxonomic levels. Such a
reduction of a multivariate matrix through the selec-
tion and aggregation process, with harmless informa-
tion loss, is cost-effective and will drastically save
time needed for identification. This benefit is partic-
ularly important for the family of Chironomidae
whose identification process is complicated and
requires taxonomic expertise (MiloSevi¢ et al., 2013).

A very high positive correlation of diversity indices
between species- and genus-level data could also be
explained with the taxonomic details of the chirono-
mid community (Jones, 2008). More precisely, the
evenness of the distribution of taxa across the hierar-
chical taxonomic tree is the main factor that could
have strongly altered the extent of species-to-subfam-
ily correlation, which was also recorded for the other
groups of macroinvertebrates (Bevilacqua et al.,
2012). Since in our datasets most of the genera are
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conductivity

values of the parameters. The shade of black for each parameter
is highly correlated with its maximum value in the study. A
lighter shade of gray indicates a decline of these parameters. The
presence of a gray gradient on the map indicates that the
parameter highly contributed to the community pattern

single-species groups (Table 1), and only 7 genera
have more than two taxa, it is understandable why the
information loss in the estimation of indices at genus
level is minor. On the other hand, the magnitude of
correlation dramatically diminishes between species-
and subfamily level, which can also be explained by
the differences in taxonomic details. Unequal distri-
bution of taxa per subfamily strongly affects the
concordance of indices, especially Shannon—Wiener
and Simpson’s indices, for which the correlation
models were not significant in this study (see Wu
Effect; Wu, 1982).

The taxonomic scale effect showed a similar pattern
in the ordination and classification processes. As we
expected, the species-level community pattern dis-
criminated sampling sites on spatial and temporal
scales (Milosevi¢ et al., 2013). Similar to that, the
genus-level community also successfully approxi-
mated such an ordination with a low level of deviation,
which was also confirmed in other studies (Ruse,
2002; Raunio et al., 2007). Classification strength
values were similar for species- and genus-level data,
indicating that classification based on genus-data
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~—

Fig. 4 The SOM map presenting neuron clusters based on
environmental parameters. Neuron classification was made
using the k-means method. Capital letters (A, B, and C) stand for
different groups. The labels (codes) assigned to each neuron on
the map present different sites sampled in different seasons. The
number of the code defines a site, while three letters stand for
particular season (Spr spring, Sum summer, Aut autumn, Win
winter)

ranks community variance in almost the same way.
However, this was not the case with the subfamily-
level dataset, presenting an altogether different

outcome of the ordination process. This deviation, as
well as a low CS value for the subfamily-level
classification, indicates the insufficiency of this tax-
onomic resolution to properly display the variability of
the chironomid community. Contrary to our results,
Bailey et al. (2011) suggested much wider taxonomic
scaling (from genus to order) in multivariate descrip-
tions of the macroinvertebrate community structure.
Bevilacqua et al. (2012) showed that a numeric
relationship between species and higher taxa is
strongly correlated with information loss and set up
a threshold of ¢ < 0.4 when taxonomic scaling was
successfully used. In that regard, a numeric relation-
ship between chironomid subfamilies and species is
very low (¢ = 0.04), and such a low number of higher
taxa (5 subfamilies) could explain the failure of the
subfamily to be an efficient surrogate. On the other
hand, outside of taxonomic scaling, the BestAgg
approach presented how randomly aggregated surro-
gates could be effective at much lower ¢. In our case,
the BestAgg matrix has 17 surrogates with ¢ = 0.15.
Similar results were presented by Bevilacqua et al.
(2013) where the numerical relationships for the two
BestAgg datasets of macroinvertebrate community
were ¢ = 0.11 and ¢ = 0.29.

Furthermore, despite the fact that a general spatial
and seasonal pattern of the subfamily level exists
(Helson et al., 2006), it wasn’t evident in the SOM
map (see Fig. 2¢). However, group B in the subfamily

Table 4 Mean values +1 standard deviation for environmental parameters per group derived by the k-means method in the SOM

analysis
Parameter Group
A B C
Water temperature (°C) 11.45 4+ 4.88" 9.79 + 4.57* 14.23 + 4.86

Conductivity (pS/cm?)
Transparency (NTU)
pH

Dissolved oxygen (mg/l)
DO saturation (%)
BODS5 (mgOy/1)

NO;-N (mg/l)

PO,—P (mg/)

NH,-N (mg/l)

Hardness (N°)

169.48 £+ 60.48
9.142 + 4.638"
6.89 £ 0.54*
11.16 £ 0.93*
109.43 £ 11.35*
391 + 0.82°
1.188 £ 0.498
0.078 £ 0.049*
0.928 £+ 0.512*
87.60 £ 33.50

384.30 + 80.19
9.052 + 5.836°
6.96 £+ 0.59*
10.57 £ 1.51%
97.90 + 11,80
4.19 £ 1.12%
2.378 + 1.008
0.104 + 0.095°
0.846 + 0.528°
188.250 + 49.476

494.16 + 106.73
12.670 + 6.136
6.93 + 0.45°
10.35 + 1.53°
104.48 + 14.77°
451 + 1.20°
6.51 + 3.936
0.365 + 0.247
1.727 + 0.841
22223 + 47.19

Values within the same row not sharing a common superscript letter are significantly different

ab p <0.017
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Table 5 Indicator taxa for SOM groups based on water quality parameters at different taxonomic levels (species and genus)

Taxa Gr. InV Taxa Gr. InV Taxa Gr. InV
Epoicocladius flavens A 46.7%** Parametriocnemusstylatus B 63.6*** Cricotopus triannulatus C  57.7%%*
agg
Thienemanniella A 39.2%*  Orthocladius B 44.4*%*  Cricotopus bicinctus C  47.8%%*
clavicornis (Orthocladius)
Tvetenia bavarica A 39.0%** Paracladopelma B 37.4%*  Cryptochironomus sp. C  46.3%**
laminatum
Corynoneura lobata A 31.1%**  Paratrissocladius B 36.6*** Polypedilum scalaenum C  44.5%
excerptus
Thienemannimyia sp. A 24.5%%  Polypedilum laetum B 29.1% Rheocricotopus C  39.0%*
chalybeatus
Orthocladius frigidus A 243%%  Rheocricotopus fuscipes B 28.9%*  Paratrichocladius C 39.0%
rufiventris
Stictochironomus A 22.8%%*  Diamesa sp. B 22.8%*%* Paratanytarsus C  28.1%%*
maculipennis dissimilis
Brillia bifida A 220% Odontomesa fulva B  21.0*% Chironomus bernensis C  35.0%*
Stictochironomus pictulus A 20.5%*%  Nanocladius bicolor B 12.7* Dicrotendipes nervosus C  29.8%*
Orthocladius rivulorum A 183 Tvetenia clavescens C 294*%
Chonchapelopia C 28.1%
melanops
Harnichia sp. C 17.0%*
Chironomus obtusidens  C 11.4*
Epoicocladius A 46.7%** Parametriocnemus B 63.6%** Cricotopus C  61.0%**
Stictochironomus A 43.0%**  Orthocladius B 42.0% Chironomus C  53.7%%
Corynoneura A 38.2%%*  Paratrissocladius B  36.6%** Cryptochironomus C  46.3%%*
Thienemannimyia A 24.5*%%  Paracladopelma B 34.9% Paratrichocladius C  39.0%
Brillia B 259% Paratanytarsus C  30.0%*
Diamesa B 22.8%** Dicrotendipes C  20.8%*
Odontomesa B  21.0% Chonchapelopia Cc 28.1%
Harnichia C 17.0%*

Taxa with IndVal values (InV) of more than 25 % are representative taxa for the group and underlined and bolded in the table. The
rest of the listed taxa are significant for the group (see “Materials and methods” section)

Asterisks stand for the significance level: * <0.05, ** <0.01, *** <0.001

map was composed of 75 % of the sampling sites that
correspond to group B in the species map. The majority
of sites belonging to group B were sampled during the
spring season when a high water table was recorded.
Consequently, the species richness was substantially
lower at all sites characterized by community structures
with a higher subfamily/species ratio (¢). Only under
these conditions was the approximation of community
structure at subfamily level pragmatic. In general, the
reason for the poor estimation of the community
structure using subfamily-level resolution is presum-
ably caused by the huge diversity of the Chironomidae
family at lower, and at the same time a low diversity at
higher taxonomic level (Ferrington, 2008). Hawkins
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and Norris (2000) claimed that families with a high
number of taxa, during adaptive radiation, shape a wide
scale of different ecological profiles within a group
(family). Therefore, when datasets with short taxo-
nomic representation are used, course taxonomy such as
subfamily-level taxonomy is insufficient, leading to a
substantial loss of information.

The key environmental factors that explain the
chironomid community structure in this study have
already been well documented (Punti et al., 2009;
Milosevic¢ et al., 2012; MiloSevi¢ et al., 2013). The
same model appeared in the genus-level dataset,
meaning that most genera consist of species that
respond to environmental factors in the same way.
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This was confirmed during the surrogate selection
process in the BestAgg approach where grouping
some species at genus level has not significantly
affected the community—environmental relationship.
Heino (2008) showed that community—environmental
relationships were immune to the taxonomic scale
effect and that concordance was very high even at the
family level. Whereas, in our results, at the subfamily
level, the community—environmental relationship was
absent without any significant model. Heino (2008)
explained such strong species- and family-level con-
cordance with regional differences in macroinverte-
brate fauna, when he discussed that the boreal region is
characterized by poor diversity, which probably
disables the development of high autecological vari-
ability within a group. In our study, concordance
appeared only at the genus level, which could be a
direct reflection of the highest diversity for Chiro-
nomidae recorded in temperate regions (Ferrington,
2008), resulting in increased ecological variability but
at the same time substantially diminishing values of ¢.
On the other hand, it is necessary to point out that
Heino (2008) included the whole macroinvertebrate
group in his study, with a much higher diversity of
higher taxonomic groups, which increases the ¢ value.
In that regard, including chironomids, one of the most
diverse groups among the aquatic macroinvertebrates,
in bioassessment programs where this group is either
not used, or family or sub-family levels are applied
(Milosevic et al., 2013), would significantly decrease
the higher taxa/species ratio.

Finally, IndVal analysis enabled us to determine
which particular taxa generated ecological variability
within a group and diminished the concordance of
species-to-genus datasets. This analysis listed indicator
species and genus for three groups of sites with different
water quality (Tables 4, 5). At the course-taxonomic
level, the majority of indicator genera presented in a
species indicator list increased their indicator values.
This could be explained by the fact that at genus level, as
multidimensionality decreased, the frequency of taxa
increased, where the absence of some species due to
temporal variation is unlikely. At the same time, lower
taxonomic resolution includes species with different
ecological preferences, which enlarges the amount of
variability. The genus Tvetenia can consist of three
species with opposite ecological preferences (Milosevié
et al., 2013). Consequently, some genera appeared as
species indicators in one group with different indicator

values, or simultaneously in more than one group (e.g.
Chironomus, Cricotopus Orthocladius, Polypedilum,
Rheocricotopus, Tvetenia). In coarse-level taxonomic
resolution, these genera either disappeared from the list
of indicators or were present in one of the groups,
depending on which of the ecological profiles domi-
nated among the genera. In this case, the genera
Rheocricotopus, Polypedilum, and Tvetenia lost their
indicator properties while the genera Chironomus and
Cricotopus became the indicators for severely polluted
sites and Orthocladius for less polluted water rich in
salts. All these differences were caused by the taxo-
nomic resolution, pointing out that the indicator strength
can change depending only on the taxonomic details.
According to the results presented, it is necessary to
conduct further studies which will test the among-group
variability of all potential indicator taxa at genus-level
resolution and define reliable taxa which are not
(significantly) affected by the taxonomic scale.

Since IndVal analysis listed 8 out of 17 surrogates
selected by BestAgg analysis as indicator species, it is
one more confirmation that the BestAgg approach
presents surrogates of clear ecological meaning. Thus,
the BestAgg approach could be used as a powerful tool
for indicator defining. However, some of the surro-
gates in the study (Rheocricotopus, Tvetenia) have
indicator characteristic only at species level (Table 5).
This could be a consequence of the study design in
which the environmental factors engaged in PERMA-
NOVA reflect spatial and temporal gradients, but not
water quality gradient. Therefore, surrogate selection
was focused on taxa sensitive to space and time,
mainly reflecting the natural variability of the chiron-
omid community. According to the results, it is
necessary to conduct further studies which will test
the variability among the group of all potential
indicator taxa, and, using BestAgg with an appropriate
study design, to define reliable indicators regardless of
taxonomy relatedness.

For the chironomid community, the numerical rela-
tionship among species and higher taxa and the pattern
of how the species are distributed at genus level are the
factors which influence the surrogate efficiency the
most. According to the data from this study, all tested
metrics, which are usually used in bioassessment
programs (Jones, 2008), are affected by the taxonomic
scale. Analyses showed that scaling from species- to
genus level did not generate significant information loss.
The BestAgg approach obtained an aggregated matrix
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with only 17 entities at different taxonomic levels
presenting the chironomid community structure with
acceptable information loss. Therefore, it seems that the
defined sets of surrogates could be sufficiently precise
for bioassessment programs, which could mitigate
taxonomy difficulties, known to be one of the important
problems in utilizing macroinvertebrates, such as Chi-
ronomidae larvae, in bioassessment (Raunio et al.,
2011). However, when considering these results, it
should be taken into account that both aggregation
approaches can be also affected by other factors. For
example, study area size can also have a great influence
on the taxonomic scale effect (Jones, 2008). The same
factor can affect the surrogates obtained by the BestAgg
approach, since it is tuned for the particular environ-
mental context. Since in this study only one river basin
was covered by sampling, expanding the study area
would include higher taxa diversity and consequently,
increase within-group variability of ecological prefer-
ences. Therefore, before application of any monitoring
program, it is necessary to conduct a priori analysis in
order to estimate the taxonomic structure of the target
community and its sufficient taxonomic level, as well as
to determine an effective set of BestAgg surrogates.
Finally, our results demonstrate that, when one group of
macrozoobenthos is analyzed, taxonomic sufficiency,
i.e., higher taxonomic levels than genus level, provides
too much room for error in assessing community
structure. At the same time, the BestAgg approach
shows the ability to construct a set of surrogates with
maximum aggregation level, while preserving a signif-
icant amount of ecological information.
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ABSTRACT

In Serbia and Montenegro, four species of crayfish have been identified: three native, i.e., Astacus
astacus (river crayfish), Astacus leptodactylus (Danube crayfish) and Austropotamobius torrentium
(spring crayfish), as well as one non-indigenous species, Orconectes limosus (American crayfish).
According to results presented, which comprise analyses of the data from a 60-year period, A. astacus
is the most endangered species of crayfish in Serbia, as well as in Montenegro. The factors that
influence the reduction of populations of this species are: pollution, habitat fragmentation, diseases,
competition with A. leptodactylus, as well as isolation of the populations. According to IUCN
criteria (Version 3.1), the degree of the endangerment of A. astacus in Serbia is evaluated as
“Endangered” (“EN”), which is a higher degree than the international level determined for this
species, i.e., “Vulnerable” (“VU”). Populations the river crayfish in the area of Montenegro are in
better condition, especially in the area of the upper course of the Zeta River. However, the populations
of river crayfish in Montenegro are endangered by overfishing. Among native crayfishes, the least
negative changes were determined in populations of A. forrentium. In both countries, the status of this
species, according to IUCN criteria, was designated as “Lower Risk/Near Threatened” (“LR/nt”),
which is lower than the international level of this species: “Vulnerable”. During the past 30 years,
A. leptodactylus has extented its area of distribution from the Danube River to other waters in Serbia
(reservoirs and the Morava River). The last five years, the Danube crayfish has been endangered by
the penetration of the invasive American crayfish. The abundance ratio of these two species in the
Djerdap stretch of the Danube River was estimated as O. limosus : A. leptodactylus = 5:2.

RESUME

En Serbie et au Montenegro, quatre especes d’écrevisses ont été identifiées: trois especes
indigenes, Astacus astacus (écrevisse a pieds rouges), Astacus leptodactylus (écrevisse a pattes
gréles), et Austropotamobius torrentium (écrevisse des torrents), ainsi qu’une espéce non-indigéne,
Orconectes limosus (écrevisse américaine). Selon les résultats présentés, qui comprennent les
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analyses de données sur une période de 60 ans, A. astacus est ’espéce d’écrevisse la plus menacée
en Serbie, ainsi qu’au Montenegro. Les facteurs qui influencent la réduction des populations de
cette espéce sont: la pollution, la fragmentation de I’habitat, les maladies, la compétition avec
A. leptodactylus, ainsi que I’isolement des populations. Selon les criteres de I'IUCN (Version 3.1),

N

le degré de menace d’extinction de A. astacus en Serbie est évalué a “En Danger” (“EN”), ce
qui est un degré plus élevé que le niveau international déterminé pour cette espece, c’est a dire
“Vulnérable” (“VU”). Les populations de 1’écrevisse a pattes rouges dans la région du Montenegro
sont en meilleures conditions, en particulier dans la zone du cours supérieur de la riviere Zeta.
Cependant, les populations d’écrevisse a pattes rouges du Montenegro sont menacées par la
surpéche. Parmi les écrevisses indigenes, les changements les moins négatifs ont été déterminés chez
les populations d’A. forrentium. Dans les deux pays, le statut de cette espece, selon les criteres de
I’'IUCN, a été désigné comme “Préoccupation Mineure/Quasi Menacé” (“LR/nt”), ce qui est moins
élevé que le niveau international de cette espece: “Vulnérable”. Au cours des 30 dernieres années,
A. leptodactylus a étendu son aire de répartition du Danube aux autres eaux de Serbie (réservoirs
et Morava). Au cours des cinq dernieres années 1’écrevisse a pattes gréles a été mise en danger par
la pénétration de 1’écrevisse américaine, espece invasive. Le taux d’abondance de ces deux especes
dans la région de Djerdap sur le cours du Danube a été estimé a: O. limosus : A. leptodactylus = 5:2.

INTRODUCTION

Investigations on the crayfish of Serbia, as well as on those of Montenegro,
have not been done systematically since the 1960s. According to the work of
S. Karaman (1929) and M. S. Karaman (1961, 1962, 1963), the Decapoda fauna of
the inland waters of Serbia and Montenegro was evaluated as less endangered than
in the countries of central and western Europe. However, the hydro-morphological
degradation of habitats, pollution, illegal catching, the crayfish plague, as well
as the introduction of non-native, invasive species, have strongly influenced the
regional crayfish fauna since that time. The aim of this paper is to analyse the
current distribution and abundance of crayfishes in Serbia and Montenegro, and to
evaluate the level of endangerment for each native species, as well as to estimate
the influence of the non-indigenous American crayfish to the native crayfish
community. The results presented here represent the basis for further monitoring
of the distribution and population status of the native crayfish, in order to define
adequate preservation measures.

MATERIAL AND METHODS

This study includes information on crayfishes in Serbia and Montenegro from
the data base: “BAES ex situ” (Simi¢ et al., 2006), as well as recent investigations
(2003-2006). Data from 62 sites in this region are available (table I).

During the 2003-2006 survey, crayfish were caught by traps with meat baits
(stale pig liver and fish meat). Five LiNi traps (Westman et al., 1978) were used at
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Presence of crayfish in the aquatic ecosystems of Serbia and Montenegro: Astacus astacus (Linnaeus,
1758), Astacus leptodactylus Eschscholtz, 1823, Austropotamobius torrentium (Schrank, 1803), and

Orconectes limosus (Rafinesque, 1817)

Localities GIS data Species Code

Stream Magli¢ (Kraljevo) N 43°36.799’ A. torrentium PMAG
(basin of Zapadna Morava) E 20°33.636

River Drenska N 43°08.831’ A. torrentium RD
(basin of Zapadna Morava) E 20°46.433'

River Jelenska N 43°12.430/ A. torrentium RJ
(basin of Zapadna Morava) E 20°51.379

River Stanjanska-bigar N 43°21.190/ A. torrentium RSTA
(basin of Timok) E 22°26.754

River Lipovacka N 43°38.134/ A. torrentium RLIP
(basin of Juzna Morava) E 21°34.367

River Vlasina N 42°54.480/ A. torrentium RVLAS
(basin of Juzna Morava) E 22°21.074

Spring Dubasnice N 44°15.567' A. torrentium 1ZDUB
(basin of Zapadna Morava) E 21°52.163’

Spring Pocibrave ? A. torrentium 1ZPOC
(basin of Zapadna Morava)

River st. Jasenica N 44°17.024/ A. torrentium RJAS
(basin of Velika Morava) E 20°56.080

River Sitnica N 42°47.988' A. torrentium RSIT
(basin of Zapadna Morava) E 20°58.751

River Lab N 42°49.259 A. torrentium RLAB
(basin of Zapadna Morava) E 21°10.850

River Crnovr§ka—Golema N 43°24.534/ A. torrentium RCRN
(basin of Timok) E 22°36.226

River Istocka N 42°41.442 A. torrentium RIST
(basin of Juzna Morava) E 20°30.442

River Gros$nica N 43°54.850/ A. torrentium RGROS
(basin of Velika Morava) E 20°54.466

River Lisinska—Bozica N 42°37.045 A. torrentium RLIS
(basin of Juzna Morava) E 22°24.450

River Resava N 44°06.053' A. torrentium RRES
(basin of Velika Morava) E 22°24.450/

River Krajkovacka (Jastrebac) N 43°21.952’ A. torrentium KRAJR
(basin of Zapadna Morava) E 21°37.564

River Svrljiski Timok N 43°20.956 A. torrentium RST
(basin of Timok) E 22°21.941’

River Trgoviski Timok N 43°30.076 A. torrentium RTT
(basin of Timok) E 22°19.460/

River Vapa N 43°19.060 A. torrentium RVAP
(basin of Drina) E 20°00.680/

Vrelo reke Gradac N 44°07.766 A. torrentium GRADAC

(basin of Zapadna Morava)

E 19°58.552/
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TABLE I
(continued)

Localities GIS data Species Code

River Baturski Rzav N 43°54.817 A. torrentium RBATRZ
(basin of Drina) E 19°26.065

River Raca N 43°54.407' A. torrentium RRACA
(basin of Drina) E 19°31.147

River Crni Rzav N 43°43.142 A. torrentium RCRRZ
(basin of Drina) E 19°40.309’

River Moravica SB N 43°38.173’ A. torrentium RMSB
(basin of Juzna Morava) E 21°58.440/

River Drina from Tre$njice N 44°07.185’ A. torrentium RDRUT
(basin of Drina) E 19°29.687

River Tresnjica N 44°06.967' A. torrentium RTRES
(basin of Drina) E 19°29.793’

River Studenica, middle part N 43°29.191 A. torrentium RSTUD
(basin of Zapadna Morava) E 20°27.267

River Studenica, upper part N 43°30.973’ A. torrentium RSTUDGT
(basin of Zapadna Morava) E 20°27.267

River Djetinja from Uzice N 43°51.840 A. torrenitum RDJUZ
(basin of Zapadna Morava) E 19°38.788’

River Radovanska N 43°56.029’ A. torrentium RRAD
(basin of Timok) E 22°02.282

River P¢inja N 42°22.810 A. torrentium RPCINJ
(basin of Vardar) E 21°58.947

River Masuricka N 42°36.907’ A. torrentium RMAS
(basin of Juzna Morava) E 22°13.422

River Lim, upper part N 43°11.371 A. torrentium RLIMGT
(basin of Drina) E 19°46.122

River Moraca N 42°30.122/ A. torrentium RMORCGT
(Adriatic Sea) E 19°20.156

River Moravica IV N 43°31.439 A. torrentium RMIVA
(basin of Zapadna Morava) E 22°17.604' A. astacus?

River Zasavica N 44°57.664 A. leptodactylus RZAS
(basin of Sava) E 19°32.854

River Velika Morava (Cepurski vir) N 44°03.141' A. leptodactylus RVM1
(basin of Velika Morava) E 21°15.877

River Velika Morava (Osanice) N 44°04.916' A. leptodactylus RVM2
(basin of Velika Morava) E 21°11.667

River Zapadna Morava (Mrzenica) N 43°39.511’ A.leptodactylus RZM1
(basin of Zapadna Morava) E 21°23.147

Reservoir “Bagrdanska bog” N 44°05.480 A. leptodactylus ABB
(basin of Velika Morava) E 21°10.842

Reservoir “Grliste” N 43°49.038’ A. leptodactylus AGRL
(basin of Timok) E 22°13.095

River Dunav—Backa Palanka N 45°14.046 A. leptodactylus RDBP

(basin of Dunav)

E 19°19.842
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TABLE I
(continued)

Localities GIS data Species Code

River Zasavica-batar N 44°57.694/ A. leptodactylus RBAT
(basin of Sava) E 19°33.085'

Reservoir “Gruza” N 43°56.364 A. leptodactylus AGRUZ
(basin of Zapadna Morava) E 20°41.364’

River Sava N 44°58.791 A. leptodactylus RSAVA
(basin of Sava) E 19°31.724

Reservoir “Bovansko lake” N 43°38.755’ A. leptodactylus ABJ
(basin of Juzna Morava) E 21°42.714

Reservoir “Celije” N 43°24.430/ A. leptodactylus ACELIJE
(basin of Zapadna Morava) E 21°10.260

River Tisa N 45°29.462/ A. leptodactylus RTISA
(basin of Dunav) E 20°09.149’

River Dunav—Derdap N 44°41.140/ A. leptodactylus RDUN
(basin of Dunav) E 22°30.359’ O. limosus

River Dunav—Veliko Gradiste N 44°46.122/ A. leptodactylus RDVGR
(basin of Dunav) E 21°30.716 0. limosus

River Dunav-D. Milanovac N 44°28.555' A. leptodactylus RBDM
(basin of Dunav) E 22°07.271' 0. limosus

River Dunav—Smederevo N 44°39.837' A. leptodactylus RDUNS
(basin of Dunav) E 20°53.192 O. limosus

River Zapadna Morava (Stalac) N 43°39.805 A. astacus RZM2
(basin of Zapadna Morava) E 21°25.127

River Pusta N 43°00.465' A. astacus PUSTR
(basin of Juzna Morava) E 21°45.642'

River Lepenica N 44°00.046' A. astacus RLEP
(basin of Velika Morava) E 20°54.241’

River Petrovacka N 44°05.042/ A. astacus RPETR
(basin of Velika Morava) E 20°49.055’

River Toplica N 42°12.325’ A. astacus RTOPL
(basin of Juzna Morava) E 21°50.103’

Reservoir “Gazivode” N 42°57.820’ A. astacus JEZGAZ
(basin of Zapadna Morava) E 20°34.400/

River Zeta N 42°44.684 A. astacus RZETA
(Adriatic Sea) E 19°32.854

Reservoir “Busur” N 44°13.792/ A. astacus SSB
(basin of Velika Morava) E 21°24.905

River Juzna Morava Vranje-Bujanovac N 42°27.423/ A. astacus JMVB

(basin of Juzna Morava)

E 21°48.220/

each site for 24 hours, along a transect of within the 200 m. This procedure was

repeated two times during July and August each year.

Total length, weight, and sex were determined for each individual. In addition,

the health of the specimen was estimated by visual examination.
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Growth and age of the crayfish were not systematically followed for the area
of Serbia and Montenegro, so reliable correlations between the age and the
length/weight of the body are not available. The crayfish were, therefore, separated
into seven length groups: 0-40, 41-60, 61-80, 81-100, 101-120, 121-140, and
141-160 mm, taking into account the rule regularly used in applied ichthyological
investigations: each class should comprise more than 20% of the individuals from
each habitat type. According to the seven length groups established and by using
the scale given by Jarvekulg (1958), it was assumed that the average length of a
crayfish in its first year of life ranges from O to 40 mm, in the second year from
45 to 65 mm, in the third year from 70 to 95 mm, and in the fourth year up from
100 mm.

Abundance was expressed as the number of individuals per hectare (ind/ha) for
the large lowland rivers (the Danube, the Sava, the Tisa, the Morava, and the Drina)
and for stagnant waters, while for medium-size rivers the abundance was expressed
as number of individuals per stretched kilometer (ind/km).

The following data are available for each sampling site: mean width and depth
of the watercourse, bottom type, average surface speed of the water, transparency,
water temperature, electric conductivity, pH, dissolved oxygen concentration and
saturation, concentration of phosphates, nitrates, and five-day Biological Oxygen
Demand (BODs). The bottom type was evaluated according to the AQEM protocol
(AQEM, 2002).

The habitat classification according to abiotic parameters was done based on
cluster analysis (UPGMA Unweighted Pair-Group Average, Legendre & Legen-
dre, 1983) by using Statistica for Windows 6.0. Assessment of the degree of en-
dangerment of the crayfish in the area of Serbia and Montenegro was made based
on the criteria of the IUCN, Version 3.1 (IUCN, 2001), and the priority estimate
for preservation at the national level according to the model ESHIPPO-PP (Simi¢
et al., 2007).

In addition, the status of the habitat was evaluated using the Balkan Biotic
Index (Simié¢ & Simi¢, 1999). The structures of the fish communities and of other
possible predators were analysed as well.

RESULTS

Based on the data review (“BAES ex situ” database, Simié et al., 2006) and
recent investigations (2003-2006), three native crayfish species were identified in
the inland waters of Serbia and Montenegro: the spring crayfish, Austropotamobius
torrentium (Schrank, 1803), the river crayfish, Astacus astacus (Linnaeus, 1758),
and the Danube crayfish, Astacus leptodactylus Eschscholtz, 1823. In addition,
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Fig. 1. Distribution of crayfish species in the area of Serbia and Montenegro (period 2003-2006):
Astacus astacus (Linnaeus, 1758), Astacus leptodactylus Eschscholtz, 1823, Austropotamobius
torrentium (Schrank, 1803), and Orconectes limosus (Rafinesque, 1817).

one non-native, invasive species was observed: the American crayfish, Orconectes
limosus (Rafinesque, 1817), which was first found in the part of the Danube
through Serbia in the year 2004 (Pavlovic et al., 2006).

The distribution of the various species is presented in fig. 1. Austropotamobius
torrentium was found to be the most frequent (F = 53.73%). The frequency of
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Fig. 2. Dendrogram 1. Classification of the habitats of Austropotamobius torrentium (Schrank, 1803).

occurrence of Astacus leptodactylus was F = 25.37%, that of Astacus astacus F =
14.92%, and that of Orconectes limosus F = 5.98% (table I).

The classification of the habitats of Austropotamobius torrentium according to
abiotic characteristics is shown in fig. 2. The habitats could be divided into two
large groups. Group 1 includes high altitude habitats (up to 1400 m) with a strong
water current (characterized as “upper rhitron”, table I, code RCRN). In these
habitats, the populations of A. torrentium are characterized by the smallest total
length in relation to that reached in other habitats (mean total length 69.5 mm),
and by dominance of individuals younger than 3 years (61%). The sex ratio was
found to be 57% J'3" and 43% Q9. Group 2 includes three subgroups, “2a”, “2b”,
and “2c”. Subgroup 2a comprises habitats in the altitude range of 900-1200 m, with
current velocities up to 0.7 m s~!. Those watercourses are located on mountainous
plateaus. Subgroup 2b includes habitats with an altitude range of 600-800 m. The
common characteristic of the habitats in subgroups 2a and 2b, is the good quality
of the water (oligo-xenosaprobic). A characteristic of some rivers from these
groups (table I, code RSTA) is the formation of sedre and sedric barriers (CaCos
barriers). The bottom is often covered with moss of the genus Fontinalis. The
populations of A. torrentium in biotopes 2a and 2b are less dense relative to those
in other habitats (on average 450 ind/km river, fig. 3). The populations inhabiting
biotopes 2b are characterized by the highest mean total length (93.5 mm) and
a more equal participation of individuals younger than 3 years (54%) and older
than 3 years (46%) in relation to what is found in other habitats. The group of
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Fig. 3. Mean population abundance of Austropotamobius torrentium (Schrank, 1803) in various
rivers and reservoirs (ind/200 m river bank).

A. torrentium habitats in subgroup 2c consists of rivers at lower altitude than the
previous (550 m), with an average water velocity of 0.8 m s~!, higher amounts of
detritus, and higher tropic levels (table I, codes RGROS, RTT; table II). In these
watercourses, the densest populations of A. torrentium were found (on average
100 ind/km river; Simi¢, 1996, fig. 3). The age structure of the populations in
this group is characterized by a slight dominance of reproductive individuals: 34%
of the individuals are younger than 3 years, 41% are individuals estimated to be
3-4 years old, and 25% are older individuals. The average length of the adult
individuals in the population was 88.2 mm.

Our research indicates that Astacus leptodactylus behaves in an expansive
way and substitutes Astacus astacus in some habitats. On the other hand, the
allochthonous species Orconectes limosus (first recorded in the Serbian stretch
of the Danube in 2004, Pavlovi¢ et al., 2006), quickly represses the Danube
populations of Astacus leptodactylus.

A classification of the habitats of A. leptodactylus according to abiotic character-
istics is shown in fig. 4. According to the resulting clusters, the habitats of Danube
crayfish could be classified into two groups, with two subgroups, respectively. The
first group compises native habitats, such as the Danube above the influence of the
Djerdap reservoir and the Tisa River (“1a”), and the lower and middle sectors of
the Velika Morava, the Zapadna Morava, and the Juzna Morava rivers (“1b”). Habi-
tats of subgroup 1b have been colonized by Danube crayfish after 1960. The other
group of habitats includes the reservoirs (artificial waters, “new habitats”: Bovan,
Celije, Gruza, Barje), where this species was introduced mainly as a consequence
of fish stocking (2a habitats). The Djerdap reservoir belongs to group 2 also, but as
a separate habitat (2b) (table I, code RDUN). Due to the reduction of flow in this
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TABLE II
Mean values of abiotic parameters of habitats of Austropotamobius torrentium (Schrank, 1803):
results of dendrogram 1

Parameters Groups of biotopes

1 2a 2b 2c
Altitude (m) 1230 1050 750 555
Width (m) 55 3.62 5 7.2
Depth (m) 0.8 0.53 0.47 0.56
Rock blocks and stones (%) 30 26.6 23.7 29
First size rock (%) 40 31.6 45 38
Gravel (%) 10 225 12.5 6.4
Sand (%) 10 7.5 7.5 9.4
Mud (%) 5 4.3 2.87 7.4
Detritus (%) 5 4.83 4.63 7.8
Macrophytes (%) 80 4.83 6.25 6
Velocity (m s~ 1) 1.6 0.76 0.75 0.68
Temperature of water (°C) 10.2 13.1 12.6 14.9
Dissolved oxygen (mg 11 9.76 9.44 9.94 8.34
Dissolved oxygen saturation (%) 99.5 95.5 102 103.7
BODs (mg 1~ 1) 0.59 1.52 1.1 2.78
pH 7.3 7.32 7.53 8.16
Conductivity (uSm crnfl) 90 368.3 122.5 426
Phosphate (P) (mg 1~1) 0.17 0.38 0.29 0.85
Nitrate (N) (mg 1~1) 2.85 2.35 2.96 3.74
Ammonium (N) (mg 171) 0.01 0.078 0.09 0.41
BNBI (saprobity) I-Ia (0-x) Ia (0) Ia (o) la: I-1I; IT

(0,0-:p)
Fish predator interactions Salmo trutta  Salmo trutta  Salmo trutta  Squalius cephalus,
Barbus balcanicus

Ind/km river stretch 84 234 246 70-280

sector of the Danube River, the habitat features are similar to those observed in the
reservoirs in the inner parts of Serbia (table III).

The highest population density (on average 1210 ind/ha) was recorded in
the Danube (2b habitats), especially in the area upstream of the influence of
the Djerdap reservoirs (fig. 5, table I, code RDBP, Backa Palanka). Abundant
populations, with an average of 234 ind/ha were found in 2a habitats (reservoirs
in the inner part of Serbia), as well. According to the ecological conditions in
those habitats, it can be stated that the increase of trophic levels and water quality
within the range of beta-mesosaprobic waters are favourable for A. leptodactylus
(table III). Taking into account all habitats of the Danube crayfish, individuals
estimated to be older than 3 years dominate (68% of the total population). The
sex ratio was found to be 63% &3 : 37% @9. According to the data available, the
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Fig. 4. Dendrogram 2. Classification of the biotopes of Astacus leptodactylus Eschscholtz, 1823.

average length of individuals of A. leptodactylus older than 3 years ranged from
138 mm (the Danube, table I, code RBDP), to 112 mm (the Gruza reservoir, table I,
code AGRUZ).

Based on their abiotic parameters, the current habitats of Astacus astacus
are grouped into three assemblages (fig. 6). The first and second group consist
of reservoirs with an elevation up to 500 m, with high water quality (oligo-
betamesosaprobic), and, in general, colder water in comparison with other habitats
(table I, codes SSB, JEZGAZ). The third group consists of three subgroups with
minor differences. This comprises middle-sized rivers, with an elevation range
of 95-380 m. These watercourses are characterized by good water quality (beta-
mesosaprobic), dominance of hard-bottom substrate, and, sometimes, the presence
of detritus and aquatic macro-vegetation. In addition, habitats from this group are
characterized by moderately increased alkalinity and a high content of CaCOs; (hard
water on limestone). A. astacus is the most endangered among the crayfishes in
the area investigated, which is a consequence of habitat degradation, pollution,
diseases, and the penetration of the invasive American species in habitats in large
lowland rivers (the Morava and the Sava).

In the area of Serbia, low-density populations of A. astacus were recorded. It
is estimated that, in the period 1960-2006, the area inhabited by A. astacus on the
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TABLE III
Mean values of abiotic parameters of habitats of Astacus leptodactylus Eschscholtz, 1823: classifi-
cation of dendrogram 2

Parameters Groups of biotopes
la 1b 2a 2b
Altitude (m) 163.3 80 171.6 102.2
Width (m) 56.6 71.5 656.6 360
Depth (m) 141 2.8 8.13 9.33
Rock blocks and stones (%) 4 3 6 3
First size rock (%) 46.6 15 6.66 10
Gravel (%) 20 20 5 10
Sand (%) 10 7.5 5 10
Mud (%) 8.33 40 60 60
Detritus (%) 6.66 15 16.6 7
Macrophytes (%) 16.6 21 25 26.6
Velocity (ms~1) 0.96 0.35 0 0.33
Temperature of water (°C) 18.6 24.65 26 20.5
Dissolved oxygen (mg 1~1) 8.78 10.5 6.5 7.04
Dissolved oxygen saturation (%) 93.06 133.4 85.3 79.3
BODs (mg 1~ 1) 3 46 2.41 29
pH 7.86 7.8 7.88 7.82
Conductivity (£Sm cmfl) 3533 702.5 217.6 390
Phosphate (P) (mg 1_1) 0.25 0.35 0.84 0.1
Nitrate (N) (mg 1~ 1) 35 3.26 2.5 2.08
Ammonium (N) (mg 171) 0.193 0.305 1.32 0.48
BNBI (saprobity) I (B) I (B) I (B) I (B)
Fish predator interactions Cyprinidae Cyprinidae Cyprinidae Cyprinidae
Ind/km of river stretch 430 300-640 600-730 450-560
16
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Fig. 5. Mean population abundance of Astacus leptodactylus Eschscholtz, 1823, in aquatic biotopes
(ind/200 m river bank or ind/200 m lake shore).
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Fig. 6. Dendrogram 3. Classification of the biotopes of Astacus astacus (Linnaeus, 1758).

territory of Serbia was reduced by more than 65%, and that the area occupied at
the moment is about 3670 km?.

The healthiest population in the area of Serbia was recorded in the Busur accu-
mulation (table I, code SSB), formed at the Busur River. The average population
density was found to be 289 ind/ha. The population is spatially isolated. The sex
ratio was found to be imbalanced (66.7% o : 33.3% ¢9). Individuals older than
3 years dominated, comprising 61% of the community. The ratio of the sexes ap-
pears to shift towards males in the older classes.

Numerous and healthy populations of A. astacus were recorded in the area
of Montenegro, in the basin of the Zeta River (fig. 7). The evaluated population
density of A. astacus in the Zeta River was 1730 ind/ha. The habitats are
characterized by clear water (oligo- to oligo-beta-metasaprobic), a limestone
geological substrate, and a moderate coverage of aquatic vegetation (about 20%)
(table IV). Individuals younger than 3 years were found to be the most abundant
in the community (68%). Within the class that comprises individuals smaller than
80 mm, females dominated. Inside the age class ranging from 81 to 100 mm, the
observed sex ratio was approximately 1: 1, with a female maturity of 19.2%. The
largest percent of mature females (75%) was recorded in the next age class (101
to 120 mm). In the age classes older than the previous one, the number of females
decreases and the males dominate.
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Astacus astacus

Fig. 7. Mean population abundance of Astacus astacus (Linnaeus, 1758) in aquatic biotopes
(ind/200 m river bank or ind/200 m lake shore).

TABLE IV
Mean values of abiotic parameters of habitats of Astacus astacus (Linnaeus, 1758)

Parameters Groups of biotopes

1 2 3a 3b 3c
Altitude (m) 200 370 366.6 95 375
Width (m) 150 380 6.86 4 11.4
Depth (m) 7 15 0.6 0.45 0.87
Rock blocks and stones (%) 0 15 26.6 0 21.3
First size rock (%) 5 15 40 3.5 37.5
Gravel (%) 20 15 15 25 17.5
Sand (%) 20 10 8.33 25 7.5
Mud (%) 30 35 541 25 5
Detritus (%) 25 10 4.58 20 5
Macrophytes (%) 25 10 19.2 42.5 22.5
Velocity (m sfl) 0 0 0.85 0.6 0.72
Temperature of water (°C) 13 16.1 159 17.5 154
Dissolved oxygen (mg 1-h 7.41 8.4 9.41 8.15 10.4
Dissolved oxygen saturation (%) 90.5 93 92.7 87.5 107.9
BOD5 (mg 1= 4.52 2.6 1.98 2.95 1.5
pH 7 8.3 8.08 7.75 8.1
Conductivity (uSm cmfl) 840 230 293.3 185 345
Phosphate (P) (mg 1_1) 0.01 0.02 0.64 0.49 0.23
Nitrate (N) (mg I 16.9 0.9 1.82 3.07 2.72
Ammonium (N) (mg 1 143 0.001 0.31 0.8 0.24
BNBI (saprobity) -l (o-B) I-M(o-B) IIl(o-B) W-I(B-0) II-I(B-0)
Fish predator interactions Cyprinidae Cyprinidae Cyprinidae Cyprinidae Cyprinidae

Ind/km of river stretch 78 380 0-280 40-120 86-230
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According to the results presented, the Zeta River seems to be an optimal habitat
for A. astacus. On the other hand, according to the morphometrics of the streams,
and physical, chemical, and biotic parameters, a large number of river habitats in
Serbia have similar characteristics as the Zeta River (the rivers Pek, Mlava, Timok,
and Moravica), but populations of river crayfish in those habitats are rare or have
completely disappeared.

The level of endangerment of the crayfish fauna in Serbia and Montenegro (na-
tional level) is different from the degree of endangerment evaluated at the inter-
national level. According to the IUCN classification, A. astacus and A. torrentium
are marked as vulnerable (“VU”) (IUCN, 2006) and are listed as to be protected
(Appendix III of the Bern Convention, Taylor, 2002). Our research on the crayfish
populations in the area of Serbia and Montenegro implies certain difficulties in the
evaluation of the degree of endangerment, above all because of a lack of reliable
data from the previous period. According to the results obtained, criterion “B” for
the evaluation of endangerment level (IUCN, 2001) was found to be the most ap-
propriate. According to criterion “B”, it is estimated that, in the period 1960 to
2006, the area inhabited by Astacus astacus on the territory of Serbia got reduced
by more than 65%, and the area occupied at the moment is less than 5000 km2,
according to our preliminary estimate approx. 3670 km?. Apart from this, the area
is still being reduced, above all because of changes in the habitats, water pollution,
and the competitive pressure of A. leptodactylus. Very important, also, is the frag-
mentation of the habitats and their significant isolation, both in the area of Serbia,
and relative to habitats in neighbouring areas. So far, it is hard to determine data
about the number of mature individuals precisely, but based on our research it is
estimated that their number in the area of Serbia does not exceed 1200. Based on
all this, the status of endangerment of A. astacus in the area of Serbia is evaluated
as Endangered (EN).

The populations of Astacus astacus in the area of Montenegro seem to be in
better condition, so their status is estimated as Vulnerable (VU) according to
the international classification (IUCN, 2006). On the other hand, the condition
of the populations of Austropotamobius torrentium in the area of Serbia and
Montenegro is still good (the area occupied is larger than 20,000 km?, with a
relatively stable number of populations, as well as adequate sex and age structures),
so a lower category is suggested relative to the international status (Vulnerable,
VU) (IUCN, 2006), which is the category Lower Risk/Near Threatened (LR/nt).
According to the model “ESHIPPO-PP” the species A. astacus has priority for
protection in the area of Serbia (Simi¢ et al., 2007).

The results of an investigation on the possible influence of Orconectes limosus
(OL) on the reduction of the Danube crayfish, Astacus leptodactylus (AL) in the
part of the Danube through Serbia, are shown in table V. The present results show
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TABLE V
Data of crayfish catch in the fishing nets of commercial fishermen on the Danube River

Localities Year of Average number of individuals caught
catch Orconectes limosus Astacus leptodactylus
(Rafinesque, 1817) Eschscholtz, 1823
River Dunav—Smederevo 2005 53 9
River Dunav—Donji Milanovac 2005 42 14
(Djerdap I)
River Dunav—Veliko Gradiste 2006 125 11

the relation of caught individuals of these two species (OL : AL) in fishing nets of
commercial fishermen in this part of the world, in the period from April 2005 to
November 2006.

DISCUSSION

The results of our studies show that the Decapoda fauna of Serbia and Montene-
gro, in the period from 1960 until now, has changed. The number of species has
increased since, apart from the presence of the autochthonous species, Austropota-
mobius torrentium, Astacus astacus, and Astacus leptodactylus, the allochthonous
species, Orconectes limosus is now also present (Pavlovié et al., 2006).

The presence of the American species, O. limosus in European inland waters
was reported by the end of the 19" century (cf. Souty-Grosset et al., 2006).
During the 20" century, a reduction of the populations of autochthonous crayfishes
was recorded in Europe, caused mostly by the crayfish plague (Ackefors, 1998;
Holdich, 2002) which is a consequence of the presence of O. limosus, as well as
of other non-native species: Pacifastacus leniusculus (Dana, 1852), Procambarus
clarkii (Giard, 1852) (both originally from America) and the species of the genus
Cherax from Australia. O. limosus was previously recorded in Austria (Fiireder &
Machino, 1999; Pockl, 1999; Fiireder et al., 2002; Holdich, 2002), and Hungary
(Holdich, 2002). In Croatia, the species was recorded at one site, in the protected
zone “Kopacki rit” (Maguire & Gottstein-Matocec, 2004). According to Zaikov &
Hubenova (2007), O. limosus has not been recorded in Bulgaria, yet. In respect to
previous investigations (Jankovic et al., 1987, 1991, 1996), which did not report
O. limosus, it is considered that the species was introduced in the Serbian part of
the Danube River during the preceding 5-8 years. The presence of different age
classes indicates that O. limosus has well adapted to the new habitats, and that it
reproduces there as well.

There are numerous data about the negative consequences of the spreading of
the American crayfishes of the family Cambaridae (Orconectes spp., Pacifastacus
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leniusculus) on the autochthonous species of crayfish in the inland waters of
Europe (Capelli & Munjal, 1982; Gherardi, 1999; Lodge, 2000; Holdich, 2003):
aggressive behaviour, competition for living area and food, as well as the crayfish
plague. Except for investigations in natural habitats, some experimental research
has been done, in which the negative consequences of the introduced species on
the autochthonous crayfish were shown (Capelli & Munjal, 1982; Butler & Stein,
1985), and the aggression of the American spcies is especially evident from the
work of Vorburger & Ribi (1999). Under experimental conditions, the influence
of P. leniusculus on A. torrentium was studied, especially aggression, competition
for shelter, and as a vector of the crayfish plague. In the experiment, the statistical
significance of all three influences researched has been proven. Similar results
of the influence of P. leniusculus on A. leptodactylus under both natural and
experimental conditions are given in Harlioglu (1999).

Having in mind that O. limosus was observed in the Serbian part of the
Danube only recently, accurate analyses of the influence of this population on the
populations of A. leptodactylus are not available as yet. What was found during our
studies based on inspection of the catches of commercial fishermen on the Danube,
was that in the period from 1996 until now, fishermen’s nets caught more and more
O. limosus (OL), and A. leptodactyus (AL) became increasingly rare especially
in the area of the Djerdap reservoirs. The median value of this ratio during 2005,
according to the available data, ranges from 6:1 — OL: AL in the Danube near
Smederevo, to 3: 1 — OL: AL in the Djerdap reservoir near D. Milanovac. The
latest research done during November 2006 on the Danube near Veliko Gradiste
(1187-1125 km) are alarming, since the ratio of OL: AL was 12: 1. On the basis
of these results, what preliminarily could be noted is, that A. leptodactylus and
O. limosus inhabit different micro-habitats in the bed of the Danube: O. limosus
was more frequently found in shallow, silent, muddy places with a lot of macro-
vegetation, and even in the polluted parts of harbours and piers. Apart from this,
this species becomes more numerous in the reservoir part of the Danube, beyond
the influence of the Djerdap reservoirs (Djerdap I and II).

The results stated, as well as the fact that the expansive species, O. limosus
is a carrier and vector of the crayfish plague, imply the realistic danger that the
populations of the Danube crayfish in the part of the flow of the Danube through
Serbia, in particular in the Djerdap reservoirs, may be very much endangered in
the near future, so serious further research and monitoring of the population of
this invasive species are necessary (Taugbgl & Skurdal, 1999). Apart from this,
spreading of this species can be expected also along the tributaries of the Danube,
such as the Tisa, the Sava, and the Morava.

The autochthonous crayfish recorded from the area of Serbia and Montenegro
are widely spread European species. A. torrentium is characteristic for mountain
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watercourses and can be found up to 1500 m above the sea level. A. astacus can be
met with in hills and mountainous rivers, up to 800 m above the sea (S. Karaman,
1929; M. S. Karaman, 1961, 1963). According to S. Karaman (1929), A. astacus
was found in the Danube and Sava rivers. According to our results, as well as the
results of Maguire & Gottstein-Matocec (2004) in Croatia, only A. leptodactylus
is present in the large lowland rivers mentioned.

According to Maguire & Gottstein-Matocec (2004), the native crayfishes in
Croatia are not endangered at the level that has been observed in other regions of
Europe, which is primarily a consequence of the high habitat diversity, a specific
complex of historical factors that influenced the distribution of the fauna, as well
as climate characteristics.

In the area of Serbia and Montenegro, despite similarity with the area of Croatia
in natural conditions, a higer level of endangerment was evaluated, particularly for
A. astacus (cf. Simi¢ et al., 2007).

The results of our research indicate the following factors that lead to the
endangerment of Astacus astacus in the area investigated:

1. Habitat fragmentation and isolation of the populations. — Due to disturbance
of the water regime as a consequence of deforestation, canalizing of springs, mak-
ing dams, and causing pollution. The over-usage of woods and the captivating of
springs are phenomena that become particularly negatively manifest in limestone,
i.e., in southeastern parts of Serbia, Vojvodina, and Central Serbia. On this ter-
ritory, small rivers (the basin of the Timok) completely dry up and the crayfish
disappear from about 60% of the watercourses, compared with the total river net
of Serbia. Isolation is a consequence of damming and building smaller reservoirs.
Through pollution in the lower parts of the rivers, the populations stay isolated in
the upper flows, or in those parts of the rivers that are less polluted. An example of
this are smaller rivers in Central Serbia, whose middle and lower parts are stronger
polluted and unfavourable for the life of crayfish, and the remaining parts of the
populations live in the upper flow, in which conditions are not optimal for the life
of crayfish (the river of Petrovac, the Lepenica). The populations of crayfish in
these parts of the rivers get gradually reduced, the age structure changes in favour
of older individuals, and the number of sexually mature females becomes reduced.
The changes in sex structure of isolated populations of A. astacus were described
much earlier: Abrahamson (1966), when studying isolated populations of the river
crayfish in the southern part of Sweden, stated that, due to competition, there is an
unfavourable ratio of the sexes: 65% o'd" to 35% Q9.

2. Diseases and parasites in the preceding period and now. — There are no
accurate data on the consequences of the epidemic of crayfish plague and/or the
epidemics of other diseases, nor on the species of crayfish thath are vectors of
diseases in the area of Serbia, at least not like the data available for the countries
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in Western Europe (Matthews & Reynolds, 1992; Alderman, 1993; Dieguez-
Uribeondo & Soderhill, 1993). The presence of Branchiobdella astaci Odier,
1823 (Annelida, Oligochaeta, Branchiobdellida) was noted in crayfish from the
Busur reservoir (Serbia), in large numbers, which can have a negative effect on the
condition of this population. The expansive spreading of O. limosus in the Danube
increases the risk of an epidemic of the crayfish plague (Holdich, 2002).

3. General reduction of the water capacity of the rivers (especially small rivers
and springs). — This leads to quicker euthrophication and overgrow of the habitats
(mass development of macro-vegetation and macro-algae in a river bed), which
affects the river crayfish negatively. This phenomenon is especially pronounced in
the plain areas of Serbia (Vojvodina and Central Serbia). The work of Lodge &
Hill (1994), Nystrom et al. (1996), and Nystréom & Strand (1996), also indicates
a negative effect of the euthrophication of aquatic habitats on the crayfish, in
particular through an overdevelopment of the macro-vegetation. According to the
results of our research, it can be seen that a presence of macro-vegetation in
small water flows up to 20% positively influences the development of populations
of crayfish, whereas more than 20% has a mainly negative effect. Apart from
the macro-vegetation, it has been shown that a particularly negative influence
on the populations of crayfish in the rivers could be established through a mass
appearance of thread-algae of the class Cladophora (cf. Simi¢ et al., 2004).

4. Water pollution (saprobity, toxicity, acidification). — The river crayfish
can stand moderate water pollution (Gulyas, 1998), whereas it is very sensitive
to toxic substances (ECOTOX Database). According to our research, it can be
seen that the most numerous populations of this crayfish develop in habitats that
are, according to the level of saprobity, oligo-beta-mesosaprobic (the river Zeta)
to beta-mesosaprobic (the Busur reservoir, parts of the flows of the Juzna and
Zapadna Morava). Fiireder et al. (2002) consider that pollution of the water, next to
the influence of pesticides, over-fertilization, habitat destruction, eel introduction,
and the introduction of American crayfish species, is an important factor in the
disappearance of the river crayfish from approx. 50 rivers in the area of South
Tirol. The negative influence of pollution affects, according to those authors
(Fiireder et al., 2002), particularly Astacus astacus and Austropotamobius pallipes
(Lereboullet, 1858).

5. Invasive species and competition. — As a direct competitor to the river
crayfish (A. astacus) we find A. leptodactylus. This phenomenon is, for the waters
of Serbia, described in the work of M. S. Karaman (1963), who stated that
A. leptodactylus as a species with a wide ecological tolerance can hold back the
river crayfish when that species reaches its habitats. This proved to be true because,
since that time, A. leptodactylus had spread along the flow of the river Morava.
Hence, nowadays, A. leptodactylus is dominant in the better part of the flow of this
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central and longest river of Serbia, instead of the previously present population
of A. astacus. Mixed populations were only found in the lower flow of the Juzna
Morava. However, also in those parts where both species were found, only old,
grown up specimens are dominant in the populations of the river crayfish, which
implies that this population renews only slowly, and the vitality of the population
is thus reduced. Apart from the natural spreading of A. leptodactylus, this species
was introduced in large numbers of reservoirs in the area of Serbia, by stocking the
rivers with fish. Studies of Thomas & Romer (2001) of interspecific competition
of mixed populations of Astacus astacus, A. leptodactylus, and Austropotamobius
torrentium in Lake Ageri (Switzerland), showed a stronger competition between
A. astacus and A. leptodactylus according to the type of bottom substrate, food,
and reproduction relative to A. forrentium, whose habitats are mainly in the rocky
areas of the lake. Stronger aggression and relatively better adaptive features of
A. leptodactylus relative to the other species studied probably are the main causes
for this phenomenon.

Except for A. leptodactylus, fish can also be competitors for the river crayfish.
So, during the present study it was found that, in the upper flow of the river Zeta, in
the reservoir of Liverovici, after stocking with chubs, Squalius cephalus (Linnaeus,
1758) (which species had not inhabited this reservoir before) a sudden reduction of
the population of the river crayfish happened, while, at the same time, the remains
of crayfish were found in the intestinal tracts of the chubs (Rajkovi¢, 2004). Recent
studies on the mutual influence of populations of crayfish and fish (Degerman et al.,
2007) reveal complex mutual relationships in the sense of predation, competition,
and habitat modification. In the studies of Fiireder et al. (2002) it is particularly
indicated that the eel, Anquilla anquilla (Linnaeus, 1758) is an important predator
on the crayfish.

6. Overexploitation. — The crayfish, especially Astacus astacus and A. lep-
todactylus, are gastronomic specialities in the countries of Western Europe, and
for that reason they are an object for catching and/or of growing in astacicultures
(Keller & Max, 1998). In the water ecosystems of Serbia, the river crayfish is pro-
tected as a natural rarity (SluZbeni Glasnik RS, br. 50/93 and 93/93), so there is no
legal catching or exploitation. The level of illegal catching is not known, but con-
sidering the fact that populations are rare, we think that this influence is not very
important for the time being. In Montenegro, the river crayfish is not protected by
law. The exploitation of A. astacus in the basin of the River Zeta is done by firms
from Sweden. According to Rajkovi¢ (2004) and Rajkovi¢ et al. (2006), the ex-
ploitation of A. astacus causes serious pressure on the populations, and adequate
protection is actually needed.

According to our results, Austopotamobius torrentium is under rather low
fishing pressure in Serbia as well as in Montenegro, and the species is present in its
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historic habitats. This mainly is not the case in the rest of the European countries
(Holdich, 2002). In the area of Croatia, according to Maguire & Gottstein-Matocec
(2004), A. torrentium has been found in significantly less localities compared
with the waters of Serbia and Montenegro. According to the results of Fiireder &
Machino (1999), Vorburger & Ribi (1999), and Fiireder et al. (2002), A. forrentium
is the most sensible to pollution, compared with the other crayfish, so this would
be the basic factor of endangerment for this species. However, based on the study
of Simi¢ & Simi¢ (1999), the hilly-mountainous rivers of Serbia are mainly within
the limits of the I or I-II class quality of the water, so this factor, for the time
being, is not a limiting one for the survival of A. torrentium. This is a significant
fact, because it renders the habitats of this population in the area of Serbia and
Montenegro favourable for the existence of vital and stable populations, and thus
important for the viability of the species on a global level. Certainly, a danger
to the populations of A. forrentium could be a disturbance of the structure of the
fish community in the upper and middle stretches of the hilly-mountainous rivers.
In those stretches of rivers where the spring trout, Salmo trutta Linnaeus, 1758
is reduced or completely disappears, it is replaced by the spring barbel, Barbus
balcanicus Kotlik, Tsigenopoulos, Rdb & Berrebi, 2002, or the chub, Squalius
cephalus. In this case, the chub behaves as a predator, especially on the young
crayfish, and on older crayfish in periods of environmental change. Apart from
fish, native people from the hilly-mountainous areas of Serbia and Montenegro,
also mention the increase in numbers of the otter, Lutra lutra Linnaeus, 1758 as an
important predator on the populations of Austopotamobius torrentium.
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ABSTRACT

C. picteti is widely distributed species in the Europe, but, due to the stenovalent character
of the species, as well as destruction of relevant aquatic habitats, it has been characteri-
zed as rare and endangered species. This finding indicates, once again, that Serbian may-
fly (Ephemeroptera) fauna is still not completely known and detailed surveys are needed.
Serbian streams are renowned for their diverse fauna, although specific knowledge about
the taxa inhabiting them is scarce, that include mayfly fauna too. Insect fauna of small
streams of mountainous region of Serbia (north from the Danube) are especially diverse
and reports of new species for fauna of Serbia are expected. The first record of Choroter-

pes picteti (Eaton, 1871) for Serbia is reported in this research.

Introduction

Serbia represents the less researched area
of the Europe in respect of the biodiversity
(2), that include inland waters too. Further,
a small amount of published information
about mayflies (Ephemeroptera) in Serbia
is available. Filipovic (2) discussed investi-
gations on mayflies in Serbia up to the
eighties, and emphasized that it is insuffi-
ciently studied group. Recently, data on
Ephemeroptera in Serbia have been pub-
lished within the frame of studies on the
whole macrozoobenthos or within the
works concerning environmental quality.
Very few authors have examined mayflies
as a separate component of aquatic eco-
system as for example Markovic and Tu-
tundzic (3). Thus, serious investigation on
mayflies, as well as other aquatic and semi-
aquatic invertebrates, should be the priority
for the development of theoretical and
practical hydrobiological work in our
country.

The aim of this paper is to present the

first record of Choroterpes (Choroterpes)
picteti (Eaton, 1871) [Ephemeroptera:
Leptophlebiidae] for Serbia and contribute
to the knowledge on the distribution of this
species and mayflies in Europe.

Materials and Methods

The specimen is collected from the River
Tvrdanska, left tributary of the Ibar River
(South-West, mountainous Part of Serbia).

Sampling site is located at 43°07°29°°N
and 20°48°45’E, at altitude of about 600
m.a.s.l.

The material is collected by Sirber net
(size 0,1 m2, mesh size 250 pum) in May
2005. A stretch of 50 m is observed. The
stream is 2-2.5 m wide and mean depth of
the cross sections is 0.2-0.7 m. The mean
current velocity in the period of investiga-
tion was 0.9 ms'1, while the pH was 6.6.
The substrate of sampling site mainly con-
tained gravel (2-16 mm) and pebbles (16-
34 mm), but deposition of fine (grains per-
ceptible by eye; 0.125-0.5 mm) and coarse
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sand (0.5-2 mm) has been observed within
limited sections of the site (about 25% of
investigated sector).

Results and Discussion

One full-grown nymph is observed and
stored in the biological material collection
of the Institute of Biology and Ecology,
Faculty of Science, University of Kraguje-
vac, Serbia and Montenegro (identifier
2004-MB-IBTR). Observed specimen fully
corresponds to the description of Grandi
(4) and Belfiore (5). The body length of the
nymph is 7. mm.

C. picteti is stenoecious species (6) that
lives in the streams with moderate current
velocity (5). This mayfly is widely distri-
buted in Europe (5). According to Puthz
(7) the species is present in Mediterranean
area, east and south-east part of Balkan
Peninsula, Western and Central Highlands
of Europe, the Carpathians, the lowland
parts of Europe (lowland along middle Da-
nube, Western, Central and Eastern Plains,
Baltic Province) and North Africa. It is also
presence in Caucasus area and Caspic de-
pression, as well as within the region of the
Small Asia.

C. picteti was recorded more frequently
in the areas that were historically only
slightly impaired by waste waters from in-
dustry or domestic sewage (6). In regard to
adjacent areas, it should be mentioned that
this mayfly has been reported from Hun-
gary (8), but its occurrence is limited to the
Tisza River only (9). C. picteti is not fre-
quent and abundant species (5, 6, 8).

The finding of C. picteti is meaningful,
not only as new species for fauna of Serbia,
but as record of rare (6, 8) and endangered
species for Europe (10). This finding indi-
cates, once again, that it is necessary to
update the knowledge of mayflies in the
Serbia and Balkan Peninsula. Serbian
Ephemeroptera fauna is still not completely
known and additional researches are
needed.
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ABSTRACT

Recently, dispersion of invasive species became an important theme, since the man-aided
outspread of the organisms was recognized as one of the major threats to the biodiversity.
Aquatic biotopes are, due to its unique features, among the most disposed ecosystems to
this kind of disturbance. Non-indigenous species of different origin were found among
plants, vertebrates and invertebrates. Aquatic worm Branchiura sowerbyi (Beddard 1892)
is obvious example of human induced dispersal of invertebrates. The aim of the study was
to contribute to the cognition of the current distribution of this invasive species and to
point up, once again, the risk of devastation of aquatic ecosystems caused by distribution
of alien species. B. sowerbyi was for the first time observed in Serbia in 1972 in fish pond
in Vojvodina. Since that time the worm spread its areal and now it could be found in a lot
of ponds, channels, reservoirs and lowland rivers in Serbia. According to our results
B. sowerbyi has been well adapted in artificial and modified water bodies in Serbia.

Introduction cific ecosystem. Therefore, every finding of

During the last century, there is increasing
cognizance in relation to the human-aided
dispersal of species beyond their natural
range of distribution. Alien plants and ani-
mals became one of the major threats to the
aquatic ecosystems (1). Ballast water of
ships, plant cultivation and fish farms were
pointed as prospective agents of dispersal
of aquatic organisms (2, 3, 4, 5), as well as
unprofessional fish stocking for recrea-
tional fishery.

The establishment and consequences of
introduced species has been object of a
discussion in a lot of studies (6), but we are
still not able to predict outcome of the in-
troduction of particular species, as well as
the impact of invasions in general to spe-

non-indigenous species and effort to under-
stand the way of transport, introduction,
establishment and spread of species, or a
group of species of the same origin, is
valuable in the process of defining of pre-
dictable models, as well as an attempt to
warn to the problem of endangerment of
native biodiversity caused by invaders. In
that regard, the aim of this paper is to pre-
sent current distribution of Branchiura
sowerbyi (Beddard 1892) in Serbian wa-
ters, to point up to its the progressive dis-
persal, and to try to contribute to the recog-
nition of vectors of introduction and ways
dispersal, as well as cause of successful
adaptation.

B. sowerbyi originates from tropics (7).
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The worm lives with its heads buried in the
sediment, whilst the tails wave actively in
water layer above the bottom. It is con-
veyor-belt feeder that mixes sediments (8).
Potentially, it can have a large impact on
the recipient environment since it is cha-
racterized by high adaptability to local
conditions (9). B. sowerbyi is a thermal
water species, with huge ability of adapta-
tion. It is typical for waters with current
velocity under 0.5 ms1 (10).

Recently, the growing colonization of
allochthonous organisms in the Serbian
waters was observed. Non-indigenous spe-
cies were found among plants (11), verte-
brates (12, 13, 14, 15) and invertebrates
(16, 17, 10, 18, 19, 5). The invasive species
of different origin were detected. Thus, five
fish (13) and one Decapoda species (Eri-
ocheir sinensis — 5) that originate from East
Asia were observed in the Danube River.
Further, five invasive fish taxa introduced
from North America were found in ichthio-
fauna of Serbia (13). Ponto-Caspian inva-
ders represent particular threat to aquatic
ecosystems in Serbia - five Ponto-Caspian
gobiids (Gobiidae) were found in the Ser-
bian stretch of the Danube River (12, 13).
Hypania invalida (Polychaeta) is also a
Ponto-Caspian invaders that was frequently
observed in the Danube River after dam-
ming the river (17, 19). Among inverte-
brates, aquatic worm Branchiura sowerbyi
(Beddard) is obvious example of anthropo-
genic introduction and progressive disper-
sal. This worm was recorded for the first
time in Europe, in botanical garden in Lon-
don, 1892 and it seems that this introduc-
tion could be connected with transport of
plants from one part of the world to an-
other. Later, B. sowerbyi was found in
other parts of the Europe. It was recorded
(literature review 20) in Germany, France,
Ireland, Belgium, Italy, Switzerland, Czech
Republic and Rumania. This invasive spe-
cies was also found in Slovakia, in three
water bodies belonging to the Tisza river
basin (21), as well as in the River Struma
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in Bulgaria (22).

Materials and Methods

The study is based on long-time investiga-
tions of Oligochaeta fauna in Serbia, from
1982 up to now. Database on Aquatic Eco-
system Diversity in Serbia (23), developed
on Faculty of Science, University of Kra-
gujevac, Serbia and Montenegro, has been
used to obtain relevant data, thus covering
whole territory of Serbia (Fig. 1). The most
intensive investigations was performed in
period 1995-2004, covering the Danube,
the Tisza, the Sava, the Kolubara, the
Velika Morava, the Juzna Morava the Za-
padna Morava the Ibar, the Nisava, the
Mlava and the Timok catchments areas
(Fig. 1). The study comprehends samples
from 311 sampling sites. The investigation
was performed at main watercourses, as
well as at tributaries and Reservoirs in the
region, mostly in periods of high (April-
July) and low water conditions (September
and November). A total of 380 findings of
B. sowerbyi in Serbian waters were taken
into the consideration with the aim to ob-
serve distribution of this aquatic worm. In
addition, data from two international expe-
ditions on the Danube River that are stored
in database of International Commission
for the Protection of the Danube River,
Vienna (24) were used in order to maintain
the distribution B. sowerbyi along Serbian
stretch of the Danube River.

Results presented in this study have been
based on material collected by Hydraulic
Polyp Grab, FBA hand net (mesh size 950
and 500 pum), benthological dredga (mesh
size 250 pm), Ekman-type grab (225 cm?)
and Van Veen grab (270 cm?).

Results and Discussion

Current distribution of B. sowerbyi in Ser-
bia is presented at Fig. 1.

B. sowerbyi was for the first time ob-
served in Serbia in 1972 (16) in fish pound
near Futog (Fig. 1, site 1). Since that time,
the worm rapidly spreads it’s areal, and
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Fig. 1. Distribution of Branchiura sowerbyi in Serbia.
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now it could be found in a lot of ponds,
channels, reservoirs and some potamon-
type rivers in Serbia (Fig. 1). Initial intro-
duction of this worm could be connected
with import of fish for fish farming.

The dispersal of B. sowerbyi, after initial
introduction and population establishment,
has been rapid. The worm has been found
in period 1972-1977 in fish ponds Becej
(4.6-22.0% of total density of Oligochaeta)
and Jegricka, (9.3-14.2% of total density of
Oligochaeta) Vojvodina (Fig. 1, sites 2, 3)
(25). Soon after the first finding, in period
1977-1981, dense populations of B. sower-
byi were observed in a several artificial,
slow-running, channels in Vojvodina (up to
52.2% of total density of Oligochaeta),
which are the part of artificial, multipur-
pose channel system Danube-Tisza-Danube
(DTD). (Fig. 1, sites 4, 5, 6, 7, 8, 9) (10).
During eighties B. sowerbyi spread its areal
and became frequent and abundant inhabi-
tant of soft-bottom habitats in some large
lowland rivers in Serbia. It has been found
along entire Serbian sector of the Tisza
River (up to 7.26% of total macrozooben-
thos and up to 36.00% of Oligochaeta
community) and Tamis River - Fig. 1 bold
line (23). B. sowerbyi was observed in the
Sava River (Fig. 1, sites 10, 11) (26), as
well as in the artificial Lake Sava (Fig. 1,
site 12) (27), ex side arm of the Sava River
that was isolated from the main course by
the dam, and nowadays it is used as bathing
water.

B. sowerbyi was also found in the Velika
Morava Basin (23) (Fig. 1, sites 15, 16 and
17), but with lower population density (up
to 5 % of population).

According to the way of dispersal of B.
sowerbyi in Serbian waters, fast spreading
is enabled by the presence of artificial
channel network DTD.

B. sowerbyi was for the first time re-
corded 1979 in Serbian sector of Danube
River (Fig. 1, site 13) near Banatska
Palanka (28). Up to know, this aquatic
worm has been observed in the main chan-
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nel of the Danube River within the sector
from Novi Sad, (1255 km) to Raduje-
vac/Srbovo (849 km) (Fig 1, bold line; up
to 56.00 % of the total macrozoobenthos
community and up to 76.00 % of Oligo-
chaeta community).

B. sowerbyi was not found in the main
channel of the Danube River upstream
Novi Sad (23, 24), although its presence is
expected due to the fact that is has been
observed in upstream tributaries of the
Hungarian stretch of the Danube River,
near to the mouth into the Danube - the Sio
River, empties into the Danube at 1497 and
the Tas River that tribute into the Danube
at 1568 km (24). B. sowerbyi has not been
observed (24) during AquaTerra Danube
Survey (Danube key study within the Ag-
uaTerra project - EU 6th Framework Pro-
gram, No. N°505428) that was performed at
the stretch between Vienna (1942 km) and
Calafat (795 km).

B. sowerbyi has been found mainly
within artificial and modified waters in
Serbia. Thus, the worm has been observed
in the main channel of the Danube River in
the sector of altered hydrological regime.
Due to the dam construction on the Danube
near Sip (943 km), 1973, a large Reservoir
Djerdap (Iron Gate), was formed. Reservoir
is 100 km in length, extends from the dam
to Golubac (1040 km). After damming of
the Danube, flow rate is slowed far up-
stream, up to Slankamen (1215 km). The
area where back-water effect has been ob-
served is correlated with dispersion and
adaptation of B. sowerbyi in the main
channel of the Danube River. Further, Ser-
bian part of the Tisza River, is influenced
by the dam near Novi Becej — 63 km of the
watercourse (Fig. 1). The Tamis and the
Begej Rivers are also heavily modified
water bodies with changed hydrological
conditions (29).

Although the Sava River has been classi-
fied as heavily modified water body (30),
the hydrological regime has not been such
altered in compare with the Danube stretch



downstream Novi Sad (Fig. 1), as well as in
compare with the Tisza, the Begej and the
Tamis Rivers (29). In the case of the Sava
River B. sowerbyi has been found at two
sites (Fig. 1, sites 11, 12), but with lower
population density (up to 7 % of the
macrozoobenthos community). Scattered
distribution of B. sowerbyi within the
Velika Morava Basin (Fig. 1, sites 15, 16
and 17) could be also explained by exis-
tence of stretches with temperate hydro-
logical modification (29) which are not
suitable for accommodation of this invasive
species.

It could be assumed that, due to the con-
siderable distance in regard to other sites,
B. sowerbyi spread its areal to Celije Re-
servoir (Fig. 1, site 16) due to the new in-
troduction related to transplanting of fish
for stocking or dissemination by birds by
way of excrements.

Nedeljkovic (17) discussed changes in
invertebrate community in period 1971-
1977, after damming the Danube. He em-
phasized that changes in hydrological con-
ditions provoked alters in density and bio-
mass of benthic invertebrates, as well as
appearance of non-indigenous species Hy-
pania invalida (Polychaeta). Further, Mar-
tinovic-Vitanovic at al. (31) pointed up
changes in benthic community of the Da-
nube River in Belgrade Region (1190-1124
km) in relation to altered hydrological re-
gime.

Our study, as well as prior discussions on
response of aquatic fauna to alternation of
hydrological conditions (17, 32, 31, 13,
26), indicates that hydrological alternations
favour the dispersal of non-indigenous spe-
cies, as it is the case with B. sowerbyi. B.
sowerbyi is typical inhabitant of slow wa-
ters with intensive sedimentation (10), so
conditions that have been created after the
regulation of particular rivers in Serbia
contribute to the successful adaptation of
the worm.

Successful adaptation of B. sowerbyi to
silt-clay dominated aquatic habitats in Ser-

bia could be connected to its morphological
adaptations. Genus Branchiura is unique
among aquatic worms by dorsal and ventral
gill filaments on the segments beyond 30
that provide high adaptability to the envi-
ronment with low concentration of oxygen
(33). According to Caroll and Dorris (9) B.
sowerbyi is a thermal water species, with
huge ability of adaptation to the local envi-
ronmental conditions.

Further, it should be underlined that B.
sowerbyi is an alternate host for some fish
parasites - Thelohanellus nikolskii, T. ho-
vorkai and Sphaerospora renicola (34). In
this direction, spreading of B. sowerbyi
could, indirectly, cause reduction of fish
abundance and could be reason for damage
to the local fisheries.

Conclusions

Aguatic worm B. sowerbyi is obvious ex-
ample of anthropogenic introduction and
fast dispersal of invertebrates. Introduction
of this worm in Europe could be connected
with transport of plants from one part of
the world to another. Initial introduction of
B. sowerbyi in Serbia could be linked with
the import of fish for fish farming. Further
rapid dispersal and population establish-
ment of this exotic species is connected to
artificial water bodies and regulated rivers
and it could be found in a lot of ponds,
channels, reservoirs and lowland rivers in
Serbia. Spreading has been accelerated by
presence of artificial canal network DTD.
The population establishment is encour-
aged by alternation of hydrological condi-
tions in potamon-type rivers in Serbia.
Spreading of B. sowerbyi on some waters
that are isolated from other finding sites
(Celije Reservoir, Fig. 1, site 16), by dis-
tance and existence of river stretches that
are not suitable for accommodation of this
species, could be explained as new intro-
duction related to transplanting of fish for
stocking, or by dissemination of cocoons
by bird excrements.

Due to the fast dispersal and success in
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adaptation that was underlined in our work,
B. sowerbyi could be characterized as inva-
sive species. According to presented re-
sults, further monitoring of distribution,
population dynamics and possible effects to
aquatic ecosystems is needed. Presence of
this species could disturb relations within
benthic community and, consequently,
could have influence to the aquatic eco-
system food chain. In addition, B. sowerbyi
is an alternate host for some fish parasites -
Thelohanellus nikolskii, T. hovorkai and
Sphaerospora renicola (34). In this direc-
tion, spreading of B. sowerbyi could, indi-
rectly, cause reduction of fish abundance
and could be reason for damage to the local
fisheries.
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ABSTRACT

During hydrobiological investigations of diversity of rivers and brooks of Serbia and
Montenegro, new records of Ephemeroptera species, Epeorus yougoslavicus (12) was
ascertained, in period from 2000 to 2005 years. The find of this species, except that it en-
riches diversity of Ephemeroptera fauna of Serbia and Montenegro, is also important for
knowledge of distributions of this species. New biotopes of this species in Gobeljska River
on Kopaonik Mountain represents the most northward border of its areal, known until
now. On all bitopes where it was found in Serbia and Montenegro, the species occurs in
very rare populations, that is a case and with its other until now known finds on Balkan
and Apennine peninsula. Small populations and mutually isolated bitope can be taken as
parameters on which this species can be consider as endangered for territory of Serbia

and Montenegro.

Introduction

During long-year investigations of aquatic
ecosystems of Serbia and Montenegro and
with aim of identification of rare and en-
dangered taxons of macroinvertebrates, the
new find of Ephemeroptera species was
ascertained, previously known under the
name lron yougoslavicus and now under
the present accepted name Epeorus yougo-
slavicus. The find of this species is new for
Ephemeroptera fauna of Serbia and Mon-
tenegro, and it is stated on two localities in
basin of South and West Morava river
(Serbia) and one locality in upper course of
Moraca river (Montenegro).

Until now, the species was known from
mountain streams of Macedonia (12, 5),
Bosnia and Herzegovina (10), Greece (8),
Bulgaria (11), south and south-east part of
Italia and Sicilia (1).

On all mentioned previous occurrences
on territory of Balkan and Apennine penin-

sula, the species was ascertained in moun-
tain area in upper courses of rivers and
streams. Beside that, on all occurrences,
populations of this species are small in
number and were recorded on mutually
distant localities, so this species can be
consider as rare, but because of its steno-
valent as endangered, also.

Materials and Methods

In period from 2000 to 2005 years, com-
plete investigations of diversity of aquatic
ecosystems of Serbia were performed, in
scope of project ,Ex-Situ protection of
aquatic ecosystem biodiversity of Serbia“.
This project also, included formation of
data base about biodiversity of land waters
of Serbia, so that data about 916 aquatic
residences of all types of land waters are
included. It was recorded and described
1190 taxons of macroinvertebrates in pe-
riod from 1873 to 2005 years. In Ephemero-
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TABLE 1

Lenght body of larvae: Epeorus yougoslavicus (out of cerc) from Serbia and Montenegro river

Serbia

Montenegro

Body size|Masuricka river 13.07.2003[Masuricka river 20.08.2005.| Gobeljska river 12.08.2005.

Moraca river

(mm) 8.7 71

8.86/7.8/8.1 8,1

ptera group, 97 species were identified.

Sampling was done by benthic net ac-
cording to Surbrer, in time interval of 5
minutes. Material was fixed in 4% formal-
dehyde. Identified specimens were com-
pared with collection of Museum of Nature
in Skopje and determined on the base of
descriptions which were done by Samal
(12) and Ikonomov (5, 6).

Material from rivers of Montenegro was
collected by collaborators of Faculty of
Science, Department of biology in Podgo-
rica. Determined material was storaged and
it is now in collection of Faculty of Science
in Kragujevac, under the code AK-111.

Results and Discussion

First find of larvae of species Epeorus
yougoslavicus on teritory of Serbia was
recorded on locality of upper course of
Masuricka river (42° 36.170' N; 22° 14.561'
E), in 13th Jule 2003. There was found
only one larvae of Epeorus yougoslavicus
(12). On the same locality was found just
one more larvae, in 20th August 2005.

Except locality on Masuricka river, three
larvae of this species were found during
investigations of running waters of NP
Kopaonik in upper course of Gobeljska
River (43°23.037°N; 20°47.397" E), in
12th august 2005 year.

From collected material on teritory of
Montenegro, from localities of upper
course of Moraca river, only one larvae of
this species was found. (N ?; E ?)

Dimensions of found bodies and deter-
mined larvae of species Epeorus yougo-
slavicus are presented in Table 1.

Lenght of cerci of larvae of Epeorus
yougoslavicus (12) that was found in
Gobeljska river is 12.1 mm, while at rest
speciments cerci were more or less
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damaged during preparation. Adult forms
of species Epeorus yougoslavicus (12)
were not recorded at investigated localities.

Under data represented of Table 1. to see
dimensions of larvae body smal at larvae
represented in Macedonia (13). However,
all other characteristics of larvae, such as:
form and size of head, “film” of filament
on front side of head shield, form of protho-
rax, characteristic distribution of hairs on
cerci, morphology of mandible, maxilla
with maxilar palp and specially morpholo-
gy of gills, correspond to description that
was given by mentioned authors.

Abiotic characteristics of biotopes of
species Epeorus yougoslavicus (12) on
territory of Serbia and Montenegro are
presented in Table 2.

The species Epeorus yougoslavicus (12)
was first described by Samal (12, 13) on
the base of catched larvae and adults in
streams of upper course of river at Corab
mountain (Macedonia). Samal described
this species as new for science and under
the name Iron jugoslavicucus, which is the
first original name of this new species of
Ephemeroptera. Ikonomov (5, 7) has
recorded new finds of species Iron
jugoslavicus for teritory of Macedonia,
primarily in mountain areas of Sar
mountain (altitude above 1200m), but in
upper course of Vardar and Crni Drim.
Vidinova (11) quoted finds of this species
for mountain areas of Vitosa, Rila, Pirina
and mid parts of Stara planina, in study of
insect diversity of Bulgaria. The same
author this species considers very rare and
endemic, for Bulgaria, as well as for Bal-
kan Peninsula. During expedition through
Albania, from collected material, Puthz (8, 9)
has recorded finds of this species for terri-
tory of Greece, but he put it in genus



TABLE 2

Abiotic characteristics of biotopes of species Epeorus yougos avicus (Samal, 1935) (Serbia and Montenegro)

Parameters / Biotopes Masuric¢ka river Gobeljska river Moraca river
date 13.07.2003. 20.08.2005 12.08.2005.
Altitude sea-level (m) 1050 1300 1400
Width river (m) 4 5 3
Depth river (m) 0.1-0.60 0.15-0.40 0.20 - 0,60
Velocity (m/s) 1,6 1,5 1,9
Bottom characteristics (%) rock- 50 rock- 70 rock- 70
stone — 40 stone — 20 stone — 25
others - 10 others - 10 others - 5
Temperature (°C) 15.2 13.9 15.1 13,6
pH value 7.2 7.01 7.54 7,43
Conductivity (uS/cm?) 60 77 130 90
Oxygen (mg/1) 8.14 11.6 9.94 11,6
Oxygen (%) 95.8 98.8 102.8 100.7

Epeorus. Also, Baurenfeind (4) quotes
finds of species Epeorus yougoslavicus for
territory of Greece. Tanasijevi¢ (10) has
reported finds of larvae and subimage of
species Epeorus yougoslavicus in upper
course of Neretva river (Bosnia and Herze-
govina). Braasch (1) and Belfiore (3) has
identified species Iron yougoslavicus in
mountain streams of south Italia and Si-
cilia, and by that extends its area of diffu-
sion and out Balkan peninsula. For area of
south Italia and Sicilia, Belfiore & Antonio
(2) in list of species also, quote finds of
larvae of imaga of Epeorus yougoslavicus,
in biogeographical study of Ephemeroptera.
From given review, it can be seen that
some authors align Ephemeroptera species
Epeorus yougoslavicus taxonomically dif-
ferent, with respect to belonging to corres-
ponding genus. At first, species was de-
scribed in genus lron, but according to
most authors its present taxonomic state is
in genus Epeorus. Under the taxonomic
nomenclature species Epeorus yougoslavi-
cus was included in data base Fauna of
Europe (www.faunaeur.org), with annotation
that it was at first described in genus Iron.
In the data base — Fauna of Europe — dis-
tribution of species Epeorus yougosavicus
is quoted, where also territory of Serbia

and Montenegro is mentioned, but about
that there was not any written evidence
until to results of this study. New data
about finds of this species for Serbia and
Montenegro extend its areal of diffusion on
Balkan Peninsula, and at the same time, its
new biotope in Gobeljska River on
Kopaonik Mountain is its endmost north-
west border of distribution that is known
until now (Fig. 2).

According to already mentioned investi-
gations (12, 7, 8, 1) species Epeorus you-
goslavicus (12) is classified in stenovalent
forms, before all in respect to temperature,
oxigen and speed of water stream, that is
confirmed on the base of our investigation,
too (Table 2).

The finds of this species in waters of
Serbia and Montenegro (Masuricka river,
Gobeljska river, Moraca river) confirm
states that it populates area of upper and
mid ritron, and on the altitude from 1000 to
1500m (Table 2).

State of population of Epeorus yougo-
slavicus (12) in waters of Serbia and Monte-
negro generally corresponds to state of
populations from other teritory (Bulgaria,
Greece, Macedonia, Italia, Sicilia). The inves-
tigations have showed that this species also
occures rarely and occasionally in our
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Fig. 1. Epeorus yougoslavicus (12), larva: A, B — dorsal view; C,D- ventral view. (exemplars from Gobeljska

river, National Park Kopaonik).

waters, and that the areas of rivers where it
occurs are relatively small and limited.

On the base of present results, and before
all because of small number populations
and relatively mutually distant and isolated
biotopes, as well as stenovalent (7), this
species can be considered endangered for
territory of Serbia and Montenegro. De-
tailed investigations of populations of the
species in the waters of Serbia and Monte-
negro will indicate on category of endan-
gering, and by that on corresponding mea-
sures of protection.
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Fig. 2. Distribution Epeorusyougoslavicus (12). A — Europe, B- Serbia and Montenegro.
O know records, Epeorus yougoslavicus; @ new records, Epeorus yougoslavicus.
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