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I'OPHBE U JOBE BAPE — HEKH EJIEMEHTHU OAPKUBOCTHU
N KBAJIMTETA JE3EPCKE BOJE
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Caxerak: Toxom Jeeta 2016. ronuHe 006aB/beHa Cy UCTpaXKMBama MaujaitHux jesepa [opme u lome bape Ha muiaHnHN
3eneHropn y Iuiby yTBphHBama KBaJUTETa je3epcKe BoAE M yTBphHBama KapaKTEPUCTHYHHUX IPOIEca Y je3epCKUM
6azennma. CeM MOP(OMETPHjCKHX Mjeperba, U3BPIICHO j€ Mjeperhe TeMIIepaType Boje je3epckrX 0a3eHa Ha pa3IniyuTuM
nyOomHaMa. Y3eTH Cy y30pIIM BOjA€ Kako OM ce YTBPIWIN (DPU3WIKO-XEMHU)jCKH, MUKPOOHOJOIIKH M CarpOOHOIONIKA
napaMmeTpu. PesynTtati uctpakuBama Cy OKas3ail u3pakeHe mporece eyrpoduzamnuje jesepa lopme bape. uTen3nBHa
nprMapHa MPOAYKIMja y TMOBPIIMHCKOM CJIOjy OBOI je3epa Oriiena Ce y HM3PaKEHO] XHIEepPCaTypaluju Kao pe3ysrar
(hOTOCHHTETCKE AKTUBHOCTH (PUTOIUIAHKTOHA W Makpoduta. Ha nHY jesepa m3paxkeHa je XHUIOcCAaTypaluja ycJbel
MHUKPOOHOJIONIKE Pa3rpajime oprancke Marepuje. Takohe, HcTpaxuBame je 00yXBaTHIIO TapaMeTpe KICEOHUYHOT PeKIMa
u pH BpujenrocT: Ha ocHOBY Bux Bozia jezepa [opme bape cBpcerana je y 111 kitacy u ApeKTHA je ITOCIheUIa HHTCH3HBHOT
pa3Boja QUTOIIIAHKTOHA Y IEPHOAY y30pKoBama. CacTaB (YUTOTUTAHKTOHCKE 3ajeIHUIIC YKa3yje Ha J-Me30canpoOHy BOIY.
Bpujennoctn pu3NUKO-XEMHjCKUX MapaMeTapa je3epcke BoJe Cy Y OKBHUPY I, a cCaHUTapHO-MUKPOOHOIOMIKUX Y OKBHPY
II knace. Jezepo Jlowe bape uma onurocarnpoOHy Boay ouiMuHOr KBanureTa. CeM HElTO MOBHIIEHUX BPHjEAHOCTH
KOHIICHTpAIIM]e CyCIICHJOBaHUX MaTepHja, 3aciieHOCT BOJIE KNCEOHHKOM, OPOjHOCT aepOOHHX XETEPOTPO(HUX M YKYITHUX
konupopMumx Oakrepuja oxrosapa Il kmacu noBpmmHCKHX Boja. Bpujennoctn ocranux npahennx napamerapa ouie cy
y okBupy I kiace. M3Bop KojuM ce je3epo Haraja BOIOM, pemMa (pU3NYKO-XeMUjCKUM M CAaHUTAPHO-MUKPOOHOIOIIKIM
rapameTpuma, ofrosapa I Kiacu, 0K OTOKa MMa HEIITO IMOBHIIEHY KOHIIEHTPAIH]y CyCIICHJOBaHNX MaTtepHja. bpojHoct
Oaxrepuja oxrosapa Il kmacwm mMOBpPIIMHCKUX Boma. VMHTEH3MBAaH pa3Boj (PUTOILTAHKTOHA M MaKpO(HTa JOBOAU 10
HaroMujIaBamba OpraHcKe Marepuje Ha JHy U yOp3aBa Ipolec cTapema je3epa.

KibyuHe pujeun: kBaquTeT Bojie, IIalujaiHa jesepa, [opmwe u ome bape, 3eneHropa.
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Abstract: During the summer of 2016, a research was carried out at the glacial lakes of Gornje Bare and Donje Bare at
the Zelengora Mountain in order to determine the lake water quality and to find out typical processes in the lakes. Apart
from morphometric measurements, the lake water temperature at different depths was measured. The water sampling
was conducted to determine physical-chemical, microbiological and saprobiological parameters. The research results
discovered distinctive eutrophication processes in the Gornje Bare Lake. The intense primary production in the lake
surface layer is reflected in a pronounced hypersaturation as a result of phytoplankton and macrophytes photosynthetic
activities. At the bottom of the lake, hyposaturation is evident due to microbiological decomposition of organic matter.
In addition, the survey included the parameters of the oxygen regime and the pH value: based on these parameters, the
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water of Gornje Bare Lake was classified in Class III, which was a direct consequence of the intensive phytoplankton
development during the sampling periods. The composition of the phytoplankton community indicated B-mesosaprobic
water. The values of the physical-chemical parameters of the lake water were within the scope of Class I, whereas the
values of the sanitary-microbiological parameters were within Class II.

Donje Bare Lake has oligosaprobic water of an excellent quality. Except slightly elevated concentrations of suspended
matter and water saturation with oxygen, the number of acrobic heterotrophic and total coliform bacteria corresponds
to Class II of surface water quality. Values of other monitored parameters were within Class I. According to physical-
chemical and sanitary-microbiological parameters, the water source which feeds the lake water corresponds to Class I,
whereas the distributary which drains water from the lake has a somewhat elevated concentration of suspended matter.
The number of bacteria corresponds to Class II of surface water quality. The intense development of phytoplankton and

macrophytes leads to the accumulation of organic matter at the lake bottom and accelerates the aging of the lake.
Key words: water quality, glacial lakes, Gornje Bare and Donje Bare Lakes, Zelengora Mountain.

YBOA

Ha jyroncrounom qujeny ruiaHuHe 3eeHrope,
Ha JIMHUJU KOja JUjenu CyOallMUHCKU U TOPCKH
mojac, CMjelITeHa Cy IanyjaiHa jeepa lopme
u Jlowme bape. 3ajenno ca Llpuum, bujenum,
OpnoBaukuM, Komnannukum u ItupuHckum
OoBa JICAHUYKA je3epa, y HapoAy IO3HaTa
Kao ,,;OpCKe OuYM‘, MPEJICTaBJbajy HU3Yy3ETaH
TYPUCTHUKH MOTEHIM]jaJl IJIAHUHE 3eJICHrope.
VY HEeKuM je3epuma AOUUIO j€ A0 WHTCH3UBHOT
pasBoja CyOMEp3HHX M eMEp3HHUX Makpodwura
ITO AONPUHOCH TMpolecy eyTpodusamnmje.
Eyrpodwusanmja je nmpupoaaHn mporec crapema
BOJAHOT EKOCHUCTEMa Yy KOM je3epo YycJbea
noBehaBama KONMYHMHE OPTaHCKE MaTrepuje u
noBehaHe npruMapHe NPOIYKIIMje U3 OIUroTpodHOr
npejas 'y Me30TpogHO OIHOCHO eyTpodHO
CTame, HAKOH Yera ciujenu 3a0apuBare, Ia 4ak
U HECTaHaK BOJHOTr ekocucTtema. Cnupamem
OPraHCKHMX M MUHEpAIHUX MaTepuja U3 CIUBHOT
nojipydyja oja3u 10 noehama KOIWYHHE a30Ta,
dbochopa u npyrux OHOreHUX elleMeHaTa y
Jj€3epCKoj BOMIH, IITO IOBOAU A0 MoBehaHoT pacta
aJITy ¥ BOJICHHUX Onsbaka. HakoH lBUXOBOT yridama
Ha JHY C€ TaJO)XM 3HaTHA KOJIMYMHA OpPraHCKe
Marepuje y ¢asu pacnanama, ITO JOBOIU 10
cMamelha JyOMHE je3epa U pacTa clioja MyJba
(Petrovi¢ et al., 1998). Eyrpoduzanuju Hapoanuto
JOMPUHOCH U CEMHAKBaTUYHA Bereraiuja, Kao
LITO Cy TPCKA M 1A, KOja He KOPUCTH YIJbEHUK
u3 Bozie Beh U3 Bas3ayxa, M KOja CBOjy OpPIaHCKY
NPOAYKIIHU]Y IpeJiaje BOAHOM €KOCUCTEMY, ITa HEMa
Kpy’Kema MaTrepuje Ha HUBOY XHIPOEKOCHCTEMa
(hupxosuh et al., 2002). Ha Taj HaunH c10j MyJba
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INTRODUCTION

Glacial lakes Gornje Bare and Donje Bare are
located in the southeastern part of the Zelengora
Mountain, on the borderline between the
subalpine and mountain belts. Together with the
Crno, Bijelo, Orlovacko, Kotlani¢ko and Stirinsko
Lakes, these glacial lakes known as ,,mountain
eyes” represent the extraordinary tourist potential
of the Zelengora Mountain. In some lakes, there
has been an intensive development of submerged
and emergent macrophytes, which contributes
to the eutrophication process. Eutrophication
is a natural process of the aquatic ecosystem
aging, in which lake due to the increase in the
amount of organic matter and the increased
primary production transitions from oligotrophic
to mezotrophic or eutrophic states, followed
by lake turning into swamp and even by the
disappearance of the aquatic ecosystem. The
washing out of the organic and mineral matters
from the catchment leads to an increase in the
amount of nitrogen, phosphorus and other
biogenic elements in lake water, which leads to
an increased growth of algae and aquatic plants.
After they die, a considerable amount of organic
matter in the decay phase decomposes at the lake
bottom, which leads to the lake depth reduction
and to increasing sludge layer (Petrovi¢ et al.,
1998). Eutrophication is also especially fastened
by semiaquatic vegetation, such as reed and
sedge which do not use carbon from the water
but from the air and which transfer its organic
production to the aquatic ecosystem, so there is no
circulation of matter at the hydrocosystem level
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ce nosehaBa mTO BOAM KOHAYHOM HECTAHKY
BOJIHOT €KOCHCTEMA.

Kan jesepo jemHom pocturHe eyTpodHO
CTame IEroB IMOBpATaK y Me30TPO(HO TELIKO
j€ OCTBapJbHB, jep CE€ OCHOBHH HYTPUjCHTH
MOCTEINeHo ocinobalhajy U3 cemuMeHTa 4ynuMme ce
omoryhasa Jjasby pa3Boj MPUMapHUX MPOAyLIEHATa
(Gajin et al., 2004). /Ta O6u ce cripujeursio yop3aHo
CTapee U3PA3UTO OCjETIBUBHUX EKOCHCTEMA, KAo
IITO Cy IUIUTKA JIETHUYKA je3epa, HEOIIXOIHO je
BPLIUTH KOHTHHYMPAHU MOHUTOPUHT Kako OH ce
Ha BpHjeMe MOIJIe POBECTHU aIeKBAaTHE 3aITHTHE
Mjepe. Y OKBHpPY OBOT paja Mpe3eHTOBAHU Cy
pe3yiTaTu UCTpaXkuBama (HU3HMUKO-XEMHU]CKHX,
MHKPOOHMONOIMKUX U CanpoOUOJOMIKUX
KapakTepucTuka jesepa [opwme u lome bape Ha
KOJUMa j€ YOUCH CBE MHTEH3UBHU]U PA3BOj BOJICHE
BEreTalyje YuMe je HIX0Ba OJPKUBOCT JOBEICHA
y TIUTAIbE.

MATEPUJAJI 1 METO/IE PAJTA

Jezepo ['opwe bape (Cn. 1) nanazu ce na 1517
m HaJMopcke BucuHe, Ha 43°19'12.73" cjeBepHe
reorpadcke mupuHe u 18°36'26.68" ucroune
reorpadcke ayxuHe. Jly>KuHa jezepa H3HOCH OKO
150 m, mmpuna oxo 80 m, a HajBeha u3MjepeHa
nyomHa 3.6 m.

(hupkosuh et al., 2002). In this way, the sludge
layer increases leading to the final disappearance
of the aquatic ecosystem.

When the lake reaches its eutrophic state, its
return to mesotrophic is difficult to achieve since
the basic nutrients are gradually released from
the sediment which enables further development
of primary producers (Gajin et al., 2004). In
order to prevent accelerated aging of highly
sensitive ecosystems, such as shallow glacier
lakes, it is necessary to carry out continuous
monitoring so that adequate protective measures
can be implemented on time. This paper
presents the results of the research on physical-
chemical, microbiological and saprobiological
characteristics of Gornje Bare Lake and Donje
Bare Lake, where an ever-growing development
of aquatic vegetation, which puts their
sustainability into question, was determined.

MATERIAL AND METHODS

Gornje Bare Lake (Fig. 1) is located at 1517
meters above sea level, at 43°19'12.73" north
latitude and 18°36'26.68" east longitude. The
length of the lake is about 150 m, the width is
about 80 m, and the largest measured depth is
3.6 m.

Cn. 1. Jezepo I'opme bape (Doto: exuh, 2016. 1)
Fig. 1. Gornje Bare Lake (Photo: Deki¢, 2016)
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Ha naamopckoj Bucuuu ox 1486 m, Ha
43°19'05.00" cjeBepHe reorpadcke IIUpPUHE
u 18°37'50.33" ucroune reorpadcke AyKUHE
cMjemTeHo je jesepo Jome bape (Ci. 2). [yxuna
jesepa u3Hocu oko 200 m, a mupuHa oko 140 m,
JI0K je HajBeha u3MjepeHa qyOouHa n3HOCKIa 5 m.

Donje Bare Lake is located at 1486 meters
altitude, at 43°19'05.00" north latitude and
18°37'50.33" east longitude (Fig. 2). The
length of the lake is about 200 m, and the
width is about 140 m, whereas the largest
measured depth is 5 m.

Cn. 2. Jezepo lomwe bape (Doro: [lekuh, 2016. r.)
Fig. 2. Donje Bare Lake (Photo: Deki¢, 2016)

VY3opuu Boje 3a aHanm3y, ca oba jesepa,
y3etu cy 02. jyna 2016. rogune. Y30pKoBame je
M3BPIICHO y aCENTHYHUM YCIOBHMA Ca 4YamIia
Ha ynasbeHocTu of oko 30 metapa oj obasie. Ha
jesepy lopme bape y3opiu cy cakynsbeHU Ha
JIBa pa3IM4MUTa JOKAJUTETa (JIOKAIUTETH A U
B), u T0 u3 cnoja 20—30 cm wcnon MOBpIIUHE,
kao u u3 cnoja 30—50 cm u3Han qHA. Ha jesepy
Homwe bape y3opuu cy Takohe CakylJbeHH U3
MOBPIIMHCKOT CJI0ja M CJ0ja U3HAA JHA U TO Ha
TPHU pa3In4uTa JIOKAIUTETa (JIoKaauTeTd A, B u
(), Kao 1 13 U3BOpa KOJUM C€ je3epo Haraja BOAOM
TE U3 OTOKE KOjOM je3epo ryou Bofy. 3a GU3NIKO-
XeMHUJCKY U OaKTEPHOJIOMIKY aHAJIU3y Y30pIH
Cy CaKyIlJb€HU y CTEpHJIHE CTaKJeHEe OouuIle
3anpemune 500 ml. 3a ananu3y QUTOIIAHKTOHA
npodpuntpupano je 20 nuTapa BoJE KpoO3
IJJAHKTOHCKY Mpexulny npeyHuka 20 um u
KOHIICHTPOBAHH Y30pIH Cy (PUKCUPAHU KUCETHM

Water samples for analysis from both
lakes were taken on July 2, 2016. Sampling
was performed in aseptic conditions from the
boat at a distance of about 30 meters from
the lakeshore. At Gornje Bare Lake, samples
were collected at two different sites (sites
A and B), from a layer 20—30 cm below the
surface, and from a layer 30—50 cm above the
bottom. At Donje Bare Lake, samples were
also collected from the surface layer and the
layer above the bottom, at three different sites
(sites A, B and C), as well as from the water
source that feeds the lake water and from the
distributary that drains water from the lake. For
physical-chemical and bacteriological analyses,
the samples were collected in sterile glass
bottles of 500 ml volume. For phytoplankton
analysis, 20 liters of water were filtered through
plankton net of 20 pm diameter mesh, and the
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JyTOJIOBUM pacTBopoM. Ha camum nokanuteTuma
j€ U3BPIICHO Mjepeme TemIeparype, 1yOouHe u
MIPOBUIHOCTHU BOJIE U ofpel)eHe cy BpHjeqHOCTH
pH, enexkTponpoBOAJBUBOCTH, KOHIEHTpPAILH]je
pacTBOPEHOT KHCEOHHKa, caTypauuja W
Typouauter. Y mnaboparopujama IlpupomHo-
Matematuykor ¢akynrera y bamoj Jlyuu cy
nomohy cnekrpodoromerpa HACH DR2800
ozipel)eHe KOHIIEHTpalije pacTBOPEHOT aMOHH]jaKa,
HUTpaTa, HUTPUTA, opTrodocdara u cyindara, Kao 1
ykymHe cycnennoBane Mareprje (HACH LANGE,
2009). bpojHocT mojenMHUX Tpyna OakTepuja
onpeheHa je HMHAMPEKTHUM OJATajUBAYKUM
Meronama (Benson, 1998; McKane & Kandel,
1996; Skunca-Milovanovi¢ et al., 1990; Wistreich,
2003) Ha XpamMUBHM MOJJIOramMa MpousBohada
BioM¢érieux u Torlak. 3a unenrudukauujy
(HUTOMIAHKTOHA KOPHUIITEHH Cy CIbeiehy Kiby4yeBH:
Hindéak (1978, 2005 u 2008), John et al. (2005),
Lazar (1960), Pal (1998) u Guiry, M. D. & Guiry,
G. M. (2018). Crenen canpobroctu onpeheH je
Ha OCHOBY peJaTUBHE OPOJHOCTH MHIUKATOPCKUX
opraHusama, IpH 4eMy je KOpHIITeHa Mahapcka
moaudukarmja Pantle-Buck merone (MSZ-12749,
1993).

PE3VIITATU 1 AMCKYCUJA

Temnieparypa Bozie jezepa [opme bape kperana
ce y uaTepBaiy ox 19.1°C, KonmKo je u3MjepeHo y
Haj1y0Jb0j Tauku Ha 3.6 Metapa qyoune, 10 23.9°C
y noBpurHCcKoM ciojy (Tab. 1). Konnenrparmja
PacTBOPEHOT KMCEOHHKA Y TIOBPIIMHCKOM CIIO]Y je
Ha 00a JjoKanureTa n3Hocuna usHan 9 mgO./1, mro
Jj€ TIpU U3MjepeHoj TeMIIepaTypH BOJIE OJIr0BapalIo
carypauuju on 128.4 % onmnocHo 129.8 %.
OBakBo npecuheme enuIMMHUOHA KUCEOHHUKOM
j€ pe3yiaTaT MHTEH3WBHUX (DOTOCHHTETHUKHUX
npolieca Koju ce OJUrpaBajy y BOIHOM CTyOy H
yKa3yjy Ha [ojadyaHy puMapHy MPOIyKIIHjy, IITO
JI0BOJM J10 yOp3aBama mpolieca eyTpodusaimje
U CTapema caMor BOJIEHOT exocuctema (Sigee,
2004). Ha nokanutety A je Uy CJ0jy U3HAJ THA
3a0uibekeHO Tnpecuheme BOJE KHCEOHUKOM,
JIOK je Ha JokanuTeTy B m3Han nHa u3MjepeHa
KOHIICHTpAIIMja paCTBOPEHOT KUCEOHNKA U3HOCHIIA

concentrated samples were fixed with acidic
Lugol's solution. At the sites, temperature, depth
and water transparency were measured, and
pH value, electroconductivity, concentration
of dissolved oxygen, saturation and turbidity
were determined. In the laboratories of the
Faculty of Natural Sciences and Mathematics
in Banja Luka, the concentration of dissolved
ammonia, nitrate, nitrite, orthophosphate and
sulphate, as well as the total suspended matter,
were determined using the HACH DR2800
spectrophotometer (HACH LANGE, 2009). The
amount of specific bacteria was determined by
using indirect breeding methods (Benson, 1998;
McKane & Kandel, 1996; Skunca-Milovanovié
et al., 1990; Wistreich, 2003) using BioMérieux
and Torlak nutrient bases. The identification
of phytoplankton was carried out using the
following keys: Hindak (1978, 2005 and 2008),
John et al. (2005), Lazar (1960), Pal (1998)
and Guiry, M. D. & Guiry, G. M. (2018). The
degree of saprobity was determined based on
relative number of indicator organisms and
using the Hungarian modification of the Pantle-
Buck method (MSZ-12749, 1993).

RESULTS AND DISCUSSION

At Gornje Bare Lake, the water temperature
ranged between 19.1°C, as measured at the
deepest point at 3.6 meters depth, and 23.9°C
in the surface layer (Tab. 1). The concentration
of dissolved oxygen in the surface layer at both
sites was above 9 mgO,/l, which corresponds
to the saturation of 128.4 % and 129.8 % at the
measured water temperature. This epilimnion-
like oxygenation is the result of intense
photosynthetic processes that take place in the
water column and indicate an enhanced primary
production, which leads to an accelerated
eutrophication process and to aging of the
aquatic ecosystem itself (Sigee, 2004). At
the site A, the oxygen water saturation was
recorded in the bottom layer, whereas the
measured concentration of dissolved oxygen at
the site B in the bottom layer was 3.74 mgO, /I,
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3.74 mgO,/l wTo oxrosapa carypamMju Ol CBera
48.3 %. Ha oBOM JIOKaJIUTETY j& THO MYJHEBUTO,
Bofa je 3amyhena (Typouaurer 13.2 NTU) u oBako
HHUCKa 3aCMNEHOCT BOJIE KUCEOHHKOM Y OIHOCY
Ha TOBPIIMHCKH CJIO0] YKa3yje Ha MHTEH3HBHE
MHUKPOOHOJIOIIKE MPOIece OKCHIAIN]E OPTaHCKe
marepuje (Heinonen, 2000), mro morsphyje u
MOBUIIIEHA BPHjEIHOCT OMOJIOLIKE MOTPOIIHE
kuceonnka (5.28 mgO,/1). Bpujennoct BPK,,
noBehana carypanyja y HOBPIIMHCKOM CJOJY,
Kao0 M HHUCKE BPHUjEIHOCTH OBOT mapameTpa
y CJOjy BOAE HM3HAJ JHA, mpema Yperdu o
Kiacu(UKaIuju Boaa U KaTeropu3aliyju BOIOTOKA
(Crryx0enu rnacauk PermyOnuke Cprcke, 2001),
ykazyjy Ha Il knmacy kBanmurera, oqHOCHO [opme
Bbape cBpcTaBajy y ymjepeHo eyrpodHa jesepa.
[ToBumena pH BpujenHOCT y HOBPIIMHCKOM
ciojy Ha o0a JIOKaJIMTeTa yKa3yje Ha ajlKaJlHy
Boxy III xnace. Ilpema eBpOIICKOj AUPEKTUBU O
KBAJIUTETY MOBPIIMHCKUX BOJIA KOj€ C€ KOPUCTE 32
pekpeannjy (76/160/EEC) (European Economic
Community, 1976) I'opwe Bape ce 360r Bucoke pH
BpHjEIHOCTH HE OM CMjesie KOPHCTHUTH 32 KyTIarbe.
Bpujeanoctu ocrtanux (U3HIKO-XEMH])CKHX
napaMmerapa KBaJHTeTa Boje Cy onaronapaie I
KJIaCH MOBPIIMHCKHUX Boa. M3MjepeHe cy u3pazuto
HUCKE BPUjETHOCTH €JIEKTPOIPOBOIJBUBOCTH, K0
Y HUCKE KOHLICHTpAllMje OCHOBHUX HYTpHjEHATa,
a30THUX U (POCPOPHUX jeTHIbEba, JOK IPUCYCTBO
cyadara y BOau HHje yTBphEeHO.

Ha noxanutery A u3MjepeHa je ayouHa on
2.8 merapa, Ha nokanutety B 3.6 merapa. Ha o6a
JIOKaJIUTeTa BOZIA je Oula MpOBUIHA 0 CAMOT JIHA.
JloOpa MpOBUIHOCT BOJE MOCJHEIUIA j€ HUCKE
KOHIICHTpAllMje HEPACTBOPECHUX OPTaHCKUX H
muHepanHux marepuja (Dalmacija & Ivancev-
Tumbas, 2004), Ha WTO yKa3zyjy U HU3MjepeHE
HUCKE KOHIIEHTpAIMje CyCIIEHI0BAaHUX MaTepHja
Ka0 U BPUjENHOCTH TypOuauTeTa. Y Y30pPKY
KOJU je MPUKYIJbEH M3HAJ JHA Ha JIOKanuTeTy B
3a0MJbEIKEHE Cy HEIITO BHIIE BPUjEIHOCTH OBa
J7IBa TapaMeTpa, LITO je MOCIbEANIIA TN3akha MYyJba
MIPUJIMKOM y30PKOBamba.

which corresponds to saturation of only 48.3
%. At this site, the lake bottom is muddy, the
water is turbid (turbidity of 13.2 NTU), and
the low saturation of water with oxygen in
relation to the surface layer indicates intense
microbiological processes of organic matter
oxidation (Heinonen, 2000), which is also
confirmed by the increased value of biological
oxygen demand (5.28 mgO,/1). The BPK, value,
the increased saturation in the surface layer,
as well as the low values of this parameter in
the bottom layer, according to the Regulation
on water classification and categorization of
watercourses (Cnyxx0enu rmacHuk PemyOnuke
Cprcke, 2001), indicate Class III of surface
water quality, i.e. Gornje Bare Lake is
classified as a moderately eutrophic lake.
The elevated pH value in the surface layer
at both sites indicates the alkaline water of
Class III. According to the European directive
on the quality of surface waters used for
recreation (76/160/EEC) (European Economic
Community, 1976), Gornje Bare Lake should
not be used for swimming due to high pH
value. The values of other physical-chemical
parameters of water quality corresponded to
Class I of surface water quality. Extremely
low values of electroconductivity, as well as
low concentrations of basic nutrients, nitrogen
and phosphorus compounds were measured,
whereas the presence of sulfates in water was
not determined. Measured depth was 2.8
meters at the site A and 3.6 meters at the site
B. At both locations, the water was transparent
to the bottom. Good water transparency
is a consequence of the low concentration
of undissolved organic and mineral matter
(Dalmacija & Ivancev-Tumbas, 2004), which
is also confirmed by low concentrations of
suspended matter and turbidity values. In the
sample collected at the bottom layer of the
site B, slightly higher values of these two
parameters were recorded, as a consequence
of sludge rising during sampling.
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Tab. 1. du3nvKo-XeMHjCKe KapaKTepUCTHKE Bojie jesepa [opme bape
Tab. 1. Physical-chemical characteristics of Gornje Bare Lake water

Jlokanurer Jlokanutet Tokamurer B Jlokanuter
[Tapamertap / Parameter A/ A nHo / Site / Site B B nno / Site
Site A A bottom © B bottom

temmeparypa Bozae (°C) /
e e (°C) 23.9 21.9 22.8 19.1
KOHLIEHTpanuja pactBopenor O,
(mg/1) / dissolved O, concentration 9.05 8.03 9.36 3.74
(mg/l)
carypanmja (%) / saturation (%) 128.4 109.9 129.8 48.3
BPK, (mgO,/1) / BODs, (mgO,/1) 2.49 221 2.01 5.28
pH 9.21 8.63 9.31 7.57
€JIEKTPOTPOBOIBUBOCT (LS/cm) /

.. 102.1 88.5 90.0 175.8
electroconductivity (uS/cm)
typoumutet (NTU) / turbidity
(NTU) 1.03 1.01 3.17 13.2
cycrnieHaoBane marepuje (mg/l) / ) 3 1 4
suspended matter (mg/1)
AMOHMjaHH a30T (mg/l) / ammonia 0.01 0.02 0.01 0.01
nitrogen (mg/1)
HUTPATHU a30T (mg/1) / nitrate 0.5 0.5 0.5 0.6
nitrogen (mg/1)
suTpuTaY 3ot (mg/l) /nitrite 0.005 0.006 0.004 0.004
nitrogen (mg/1)
cyndaru (mg/l) / sulphate (mg/1) 0 0 0 0
optodocdaru (mg/l) /
T o 0.04 0.05 0.03 0.05
nyouna (m) / depth (m) 2.8 3.6
npoBuAHOCT (M) / turbidity (m) 2.8 3.6
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Ta6. 2. Mukpobuosonke kapakTepucTuke Bojie jesepa [opme bape
Tab. 2. Microbiological characteristics of Gornje Bare Lake water

Jlokanurer Jlokanurer
.. Jlokamurer A nHO Jlokamurer B quo /
Kapakrepucrtuka / Characteristic A/ Site A / Site A B/ Site B Site B
bottom bottom
aepoOHe xerepoTrpodHe ncuxpoduine
oakrepuje (kol/ml) / aerobic heterotrophic 2200 5300 3030 5700
psychrophilic bacteria (CFU/ml)
KJraca Bojue / water class* 1 1 I 1
aepoone me3opunne 6akrepuje (kol/ml) /
aerobic mesophilic bacteria (CFU/ml) 500 2333 400 2430
ykymnHe xkonupopmue 6axrepuje (kol/100 ml) /
total coliform bacteria (CFU/100 ml) 2230 200 500 200
KJaca Boje / water class™ 1| I 1 I
¢exanne xonmupopmue 6axrepuje (kol/100 ml)
/ fecal coliform bacteria (CFU/100 ml) <1 100 <1 <1
KJaca Bojie / water class™ I ] | |
¢exanne crpentokoke (kol/100 ml) / fecal
streptococcus (CFU/100 ml) 30 100 >0 <1
KJaca Bojue / water class* 1 ] I I

* Hamomena: Knacudukarija Boge n3BpieHa je mpema Ypendu o KIacH(pHUKANWji BoIda W KaTeTOPH3AIMjU BOJOTOKA
Peny6muke Cpricke (Cory:x6enu rmacauk Pemyomike Cpricke, 6p. 42/2001)

Note: Water quality classification was performed according to the Regulation on water classification and categorization
of watercourses (Official Gazette of the Republic of Srpska No. 42/2001)

CaHuTapHO-MHUKPOOHMOJIOUIKH TapaMeTpu
yKa3yjy Ha Boay Il kimace kBanuTera, Tj. Ha BOIY
yMmjepeHo omnrtepeheHy opraHcKkuM MaTepujama
(Tab. 2). bpojaocT aepoOHMX XeTEepOTpODHHHUX
ncuxpouitHuX 0akTepuja U OPOJHOCT YKYITHHUX
konuopMHUX OakTepwja y CBUM y30pIHMa
oxrosapa I kjacu mMOBPIIMHCKKUX BOJIA, C THM J1a j©
y CJI0jy M3HA]I THA 300T U3amka MyJba 3a0UIbEKECH
3HaTHO Behu yKymnaH Opoj 6akTepuja y oJHOCY Ha
MOBPIIUHCKH ¢J10j. OHOC OPOJHOCTH aepOOHMX
MICUXPOPHITHUAX U ME30(PHITHUX OaKTepHja y CBUM
y30pIIMMa yKaszyje Ha JIOMHUHAIM]y ayTOXTOHE
BoAgHe Oaktepuodiope. Mel)y yKymHUM
konupopMuMa GeKaTHu KOTU(GOPMHU CY Y MambeM
Opojy HM30JI0BaHW CaMO Ha JIHY Ha JIOKAJIUTETY
A, 0K cy (ekaaHe CTPENTOKOKE M30J0BaHE Y

Sanitary-microbiological parameters
suggest Class II of surface water quality, i.e.
water moderately loaded with organic matter
(Tab. 2). The number of aerobic heterotrophic
psychrophilic bacteria and the number of total
coliform bacteria in all samples corresponds
to Class II of surface water quality; however it
should be noted that there is a considerably higher
total number of bacteria in the bottom layer due to
sludge rising compared to the surface layer. The
aerobic psychrophilic and mesophilic bacteria
ratio in all samples indicates the dominance of
autochthonous aquatic bacteria flora. Among
the total coliforms, fecal coliforms are in lesser
numbers isolated only at the bottom layer of the
site A, whereas fecal streptococci are isolated in
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MameM Opojy Ha 00a okanureTa. tbuxosa HuCKa
opojuoct (100 kol/100 ml) yka3syje na Bona Huje y
3HaTHO] MjepH ontepeheHa (hexaTHUM MaTrepHjama.

Ha cy y jesepy lopwe bape mpucyrHu
WHTEH3UBHHJU TIPOLIeCU eyTpodusaiuje Hero
IITO CE€ TO OYEKUBAJIO MOKa3yjy U CarpoOHOIONIKH
napametrpu (Ta6. 3). UnentudukoBana cy
YKYNHO 24 pa3iuyuTa TaKCOHA alild 3ajeTHO
ca uujaHobaxkrepujama y OKBHUPY S5 pazfjena.
Ha ocHOBY WUXOBE y4ecTalOCTH HM3payyHaT je
WHIEKe campoOHocTy of 1.85, mro mokasyje
na je Boga [opmux bapa mpemia y xareropujy
B-me3ocanpooHux Boma (MSZ-12749, 1993).
KBanuTtaruBHO, HajBUILIE je OUIO CHIMKATHUX
anry, ca 12 pa3nuyuTux TakcoHa, Mehy Kojuma
Cy KBaHTUTAaTUBHO nomuHupaine Cocconeis,
Navicula v Cymbella. Bucoky 6pojHOCT HMaie cy
u uujaHobaxrepuja Oscillatoria n BaTpeHa anra
Peridinium.

N3Bop kojum ce jesepo Jlome bape namaja
BOJIOM MMa BOJy OUIMYHOT KBanurteta. OHa je
10 BpUjeaHOCTHMA MTpaheHuX mapamerapa, Kako
¢duznuko-xemujckux (Tab. 4), Tako U caHUTAPHO-
Mukpobuonomkux (Tab. 5), oarosapama I
KJIacu MOBPIIMHCKUX Boja. Bona je u y jbeTHUM
MjecenuMa XJiajHa. Y Jyly je u3MjepeHa
temrieparypa oz ceera 11.3°C, Boza je 6una 6m1aro
ajKajlHa U TOTIYHO caTypucaHa pacTBOPEHUM
kuceoHnkoM. Huje omtepehena opranckum
HUTH MUHEpAJIHUM Marepujama, Huje yTBpleHo
MPUCYCTBO CYCIICHJOBAaHUX Marepuja HUTH
cyngara, a U3MjepeHe Cy U HUCKE BPUjEAHOCTH
€JIEKTPOITPOBOIJLUBOCTH M HUCKE KOHIICHTpALIH]e
a30THUX M ¢ochopHUX jenumema. [la Bona
n3BOpa HUje ontepeheHa OpraHcKuM MaTtepujama
yKa3yje U HUCKa BPUjETHOCT OMOJIOIIKE ITOTPOIIIEHE
kuceonnka (0.81 mgO,/1), kao u mMana GpojHOCT
yKymHor Opoja xerepoTpoduux Oakrepuja (850
kol/ml). Escherichia coli n hexanHe cTpenToKoOKe,
KOje Cy HMHIUKAaTOpH KOHTakTa ca (pexaaHuM
OTMaJHUM MaTepHjama, HUCY H30JI0BaHe.

smaller numbers at both sites. Their low number
(100 CFU/100 ml) indicates that water is not
considerably affected by fecal matter.

Values of saprobiological parameters
show that there are more intense processes
of eutrophication in Gornja Bara Lake than
expected (Tab. 3). A total of 24 different algae
taxa along with Cyanobacteria in 5 divisions
have been identified. Based on their frequency,
the saprobity index value of 1.85 was calculated,
indicating that the water of Gornje Bare Lake
transitioned into the category of f-mezosaprobic
water (MSZ-12749, 1993). Qualitatively, silica
algae were most frequent, with 12 different taxa,
among which Cocconeis, Navicula and Cymbella
were quantitatively dominated. Cyanobacteria
Oscillatoria and Pyrrophyta Peridinium also had
high numbers.

The water source that feeds Donje Bare Lake
is water of an excellent quality. Based on values
of both physical-chemical (Tab. 4) and sanitary-
microbiological (Tab. 5) parameters monitored,
it corresponds to Class I of surface water quality.
Water is cold even during summer months. In July,
water temperature of only 11.3°C was measured,
the water was slightly alkaline and fully saturated
with dissolved oxygen. It is not loaded with
organic or mineral substances, the presence of
suspended matter or sulfates was not determined,
whereas low values of electroconductivity and
low concentration of nitrogen and phosphorus
compounds were measured. The low biological
consumption of oxygen (0.81 mgO./1), as well
as low total number of heterotrophic bacteria
(850 CFU/ml) also suggest that water source is
not loaded with organic matter. Escherichia coli
and fecal streptococci, which are indicators of
contact with fecal wastes, were not isolated.
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Ta0. 3. KBanutaruau cactas anru jesepa [opme bape u Jlome bape
Tab. 3. Qualitative composition of Gornje Bare and Donje Bare Lakes

Topwme bape / | Home bape /
Takcon / Taxon Gornje Bare | Donje Bare
s G h h
Cynobacteria
Chroococcus sp. 1.60 3 5 5
Gloeotrichia natans 1.70 4 3
Microcystis sp. 2.00 3 3 3
Lyngbya sp. 2.00 3
Oscillatoria sp. 2.30 3 5 3
Bacillariophyta
Cocconeis placentula Ehr. 1.60 3 5 5
Cyclotella sp. 1.50 3 1 5
Cymbella ventricosa Agardh. 1.80 4 5 5
Cymbella lanceolata (Ehr.) V. Heurck 1.60 5 3 3
Cymbella sp. 1.70 3
Fragillaria capucina Desm. 1.60 3 3 5
Fragillaria crotonensis Kitton 1.70 3 3 3
Gomphonema sp. 2.20 3 3
Melosira varians Ag. 2.00 2 3 2
Navicula sp. 2.00 3 5 5
Pinnullaria viridis Ehr. 1.70 5 1 3
Stauroneis phoenicentron Welheim 1.80 2 3 1
Surirella elegans Ehr. 1.40 4 3
Synedra acus Kiitz. 1.70 3 3 3
Euglenophyta
Euglena oblonga F. Schmitz | 2.00 | 4 | 3 2
Chlorophyta
Characium gracile Schiller 1.60 3 5
Closterium setaceum Ehr. 2.20 3 5 3
Cosmarium sp. 1.80 3 2 2
Crucigenia tetrapedia (Kirchner) Kiitz 2.10 3 3
Eudorina elegans Ehr. 2.20 3 3 1
Mougeotia viridis Wittrock 1.60 3 3 7
Pediastrum boryanum (Turp.) Menegh 1.90 3 2 1
Scenedesmus serratus Bohlin 2.00 3 2 1
Pyrrophyta
Peridinium sp. | 1.40 | 3 5 7
NHAEKC CATTPOBHOCTHU / SAPROBITY INDEX 1.85 1.71

Hamowmena: s — canpo6Ha BpujeHOCT Bpete, G — HHAMKATOPCKa TeXKHA, h — penatiuBHa OPOjHOCT TAaKCOHA.
Note: s —species saprobic value, G — indicator weight, h — the relative abundance of taxa.
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Tab. 4. du3nuko-xeMHjCcKe KapakTepucTuke Boje jezepa lome bape
Tab. 4. Physical-chemical characteristics of Donje Bare Lake water

=~ = o~ I
s2ls | E2|% | €22 | &
2 SEo | B, | Eo | B, | Eo| B, | S
S | B2 | o8| B8 | B EE| S8 2
= ] A o S M o S =
2 S22 | R- | ga | B2 | €3 | A2 2
IMapamerap / Parameter = 52 < g ;m m g 5 < | o g A
2 | =2 | B8 | =8| 88| =2 | 8| g
|| 55|52 50| 52| B° | £
S .- & S .-, [ S . X
2'5 g 29 g 25 S o
=S | B =3 | 5 =S | 5
Temneparypa soxe (‘C)/ 113 | 227 | 21.6 | 219 | 21.8 | 21.7 | 19.6 | 21.3
water temperature (°C)
KOHIIEHTpAITHja PaCTBOPEHOT
O, (mg/1) / dissolved O, 939 | 852 | 887 | 810 | 7.20 | 791 | 7.60 | 7.71
concentration (mg/1)
carypanuja (%) / saturation (%) | 102.1 | 117.8 | 120.0 | 110.3 | 97.8 | 107.4 | 98.9 | 103.7
mg s. (mg : : : : . . . .
BPK, (mgO,/1) / BODs, O/)| 0.81 | 1.96 | 298 | 1.83 | 329 | 1.63 | 2.17 | 1.68
pH 7.88 | 853 | 844 | 837 | 7.76 | 837 | 7.80 | 8.04
CICKTPONPOBOABHBOCT (WS/em) | g | 145 | 109 | 109 | 110 | 110 | 110 | 1119
/ electroconductivity (uS/cm) ’
rypouarer (NTU) /turbidity | 14 | 388 | 796 | 158 | 782 | 0.54 | 6.5 | 44
(NTU) : : : : . . : :
cycrnienaoBane marepuje (mg/l) /
suspended matter (mg/1) 0 2 21 2 18 ! > >
amonujasik asot (mg/l) 0.04 | 0.02 [ 0.03 | 0.02 | 0.04 | 0.04 | 0.04 | 0.03
ammonia nitrogen (mg/1)
HUTpaTHU a30T (mg/1) / nitrate 0.6 0.4 0.6 0.5 0.5 0.3 0.4 0.4
nitrogen (mg/1) ' ’ ) ' ' i ) '
sutputinit asor (mg/l) /mitrite 1 506 | 0009 | 0.011 | 0.003 | 0.005 | 0.002 | 0.003 | 0.000
nitrogen (mg/1)
cyndaru (mg/l) / sulphate (mg/1) 0 0 0 0 0 0 0 0
oprodocdaru (mg/l) /
orthophosphate (mg/1) 0.14 | 0.06 | 0.08 | 0.11 | 0.10 | 0.04 | 0.04 | 0.09
nyouna (m) / depth (m) 2.5 3.8 5.0
npoBugHOCT (M) / turbidity (m) 2.2 2.8 32
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Temneparypa Boze jesepa [lome bape kperana
ce y uaTepBaity ox 19.6°C, konuko je n3mMjepeHo Ha
5 merapa ny6une, na g0 22.7°C y noBpIIMHCKOM
ciojy. OBakBe, peJIaTUBHO BHCOKE TeMIIEpaType
BOJIE JIOTIPUHOCE OprkeM MeTaboIm3My OakTepuja,
TIOTOJTYjy FbUXOBOM YMHOXKABakby M UHTCH3UBHU]EM
pa3Bojy ¢utorutankroHa. Ilponecu oxcunamyje
OpraHcke Marepuje Cy M3paKeHUjU y CIIOjy BOAE
W3HAJ1 THA Ha IITa YKa3yjy HOBHIIIEHE BPH)SIHOCTH
BPK., ka0 1 6pojHOCT aepOOHMX XETEPOTPOPHHUX
ncuxpopuiaHux U Me3opuiHux Oaxrtepuja,
YHja je OpPOJHOCT Y OBOM CJIOjy HEKOJIUKO IyTa
IpeMalnBajila HBbUXOBY OpPOJHOCT HEMOCPEIHO
WCIOJ| MOBpPILINHE. Y YHUTAaBOM BOJIHOM CTYyOy
BO/Ia je OJJIMYHO CaTypHUCaHa pPAaCTBOPEHUM
KHCEOHHKOM. [TOBpIIMHCKM CII0j KapakTepule
XHIIEpcaTypaiifja Koja je rmoka3aresb HHTCH3MBHUX
nporeca GOTOCHHTE3E, alli j€ UIAK 3HATHO Makbe
u3paxeHa y OJHOCY Ha XHIlepcaTypalujy Koja ce
jaBipa y jezepy T'opme bape.

KoHueHTpaluje OCHOBHUX HyTpHUjeHaTa y
BOJIM Cy HUCKE, KaKO a30THHUX Tako U pochaTHux
jenumbena, 0K MPUCYCTBO cyldara yommTe
HUje 3a0mbexeno. On cBux npaheHux (puU3NIKo-
XEMH]jCKHX TMapamMeTapa camo Cy KOHIICHTpaIuja
CYCIIEHJOBaHUX MarepHja U 3acuheHocT Boje
KHCEOHUKOM oxrosapaiie Il kinacu moBpIIMHCKUX
BOJa, JOK Cy BPHjJETHOCTH CBUX OCTaIHX
napaMmerapa npema Ypenou o KiacH(pHUKaIuju
BoJla M KaTteropuzauuju Bogoroka (CiyxOeHu
macHuk Perry6muke Cpricke, 2001) 6usie y okBupy
I xnace. Bucoke BpHjeqHOCTH KOHIIEHTpallHje
CYCIICH/IOBaHMX Marepuja y CJ0jy BOJE H3HA]
JHa Cy TOCJbeaulla IU3amka MyJba MPHINKOM
Y30pKOBaba.

VYesben pa3Boja (UTOIUIAHKTOHA HM3MjepeHa
J€ ¥ pelaTHBHO HUCKA MPOBHIHOCT BOJIE KOja je
Ha HajayOJbeM JoKanmuTeTy (qyOnHa 5 meTapa)
n3Hocuia 3.2 Metpa.

The water temperature in Donja Bara Lake
ranged between 19.6°C, as measured at 5 meters
depth, and 22.7°C in the surface layer. These
relatively high water temperatures contribute
to faster bacteria metabolism; favor their
reproduction and the more intense development
of phytoplankton. The processes of organic
matter oxidation are more pronounced in the
water bottom layer, as indicated by elevated
values of BOD,, as well as the number of aerobic
heterotrophic psychrophilic and mesophilic
bacteria, whose number in this layer several times
exceeded their number in the surface layer. Over
the entire water column, the water is perfectly
saturated with dissolved oxygen. The surface
layer is characterized by hypersaturation, which is
an indicator of intense photosynthesis processes,
but is still considerably less pronounced compared
to the hypersaturation occurring in the Gornja
Bara Lake.

Concentrations of basic nutrients in water,
both nitrogen and phosphate compounds, are
low, whereas the presence of sulfates was
not recorded at all. Of all physical-chemical
parameters monitored, only the concentration
of suspended matter and the water saturation
with oxygen corresponded to Class II of surface
water quality, whereas the values of all other
parameters according to the Regulation on water
classification and categorization of watercourses
(Crryx6enu rmacuuk Pemy6nuke Cprcke, 2001)
were within Class 1. High concentrations of
suspended matter in the water bottom layer are
the result of sludge rising during sampling.

Due to development of phytoplankton, the
relatively low transparency of the water was
measured — at the deepest location (5 meters
depth) it was 3.2 meters.
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Tab. 5. MukpoOuosnonike kapakrepuctuke Boae jesepa JJome bape
Tab. 5. Microbiological characteristics of Donje Bare Lake water

S s 5 5 5
290 | < 2 0| M g 910
) N N n =
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=] 2o o > | &4 o > | &4 o > =
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Kapaxkrepucrtuka / n ENE S¢ E g a| & E S B | K E @
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2 s8 |28 | =2 | 28| =8| 28| =
%) Ol o=l | i e IR S e I | &
= | B2 |§° 82|87 82|87 ¢
£ | 8 £z 8 £zl 3 O
=5 | B A = 5|5
aepobOHe xerepoTpodHe
ncuxpogunne 6akrepuje (kol/
ml) / aerobic heterotrophic 850 2800 | 6100 | 1100 | 3600 | 1450 | 2250 | 1950
psychrophilic bacteria (CFU/
ml)

KJraca Bojue / water class* | 1 | 1 | | ] 1

aepobHe Me3oduHe
6axrepuje (kol/ml) / aerobic 200 200 | 2500 [ 200 | 500 100 150 100
mesophilic bacteria (CFU/ml)

YKYITHE KOJIM(OpPMHE
6akrepuje (kol/100 ml) / total

coliform bacteria (CFU/100 25 250 | 1000 | 90 450 45 | 2400 | 1200
ml)

KJaca Bojie / water class™ I I 1 I I I I I
(dhekaHe komdopmMHe

6axtepuje (kol/100 ml) / fecal <1 <1 <1 <1 <1 <1 10 <1

coliform bacteria (CFU/100
ml)

Kiaca Boje / water class* | | I I I I I I

(eKaHe CTPENTOKOKE
(kol/100 ml) / fecal <1 80 540 <1 <1 <1 <1 200
streptococcus (CFU/100 ml)

KJaca Boue / water class* I 1 1 I I I I 1

* Hanomena: Kitacudukanuja Boze je u3BpIleHa npema Ypendou o kiacu(UKaluju BoJa M KaTeropu3aluju BOJOTOKa
Penybnuke Cpricke (CityxxOenn macHuk Penyonuke Cpricke, 6p. 42/2001)

Note: Water quality classification was performed according to the Regulation on water classification and categorization
of watercourses (Official Gazette of the Republic of Srpska No. 42/2001)
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[Ipema ykynmHOM Opojy aepoOHHUX
xereporpodHux OakTepuja, Kao U mpema 0pojy
YKYITHHX KONM(pOPMHUX OakTepHja, BoAa jezepa
Jome bape cmama y Il kmacy HOBpIIMHCKHMX
Bofa. LljenokynHa caHUTapHO-MHKpPOOHOJIOIIKA
aHaJM3a yKasyje Ha BOIY y K0jOj Cy Y Mamb0j Mjepu
MIPUCYTHE OpraHCKe MaTepHje y (a3u pacrajama,
HApOYHUTO Y CJIOjy M3HAJ JIHA, rIje je OpojHOCT
O6akrepuja 300r qU3ama MyJba HEKOJIUKO MyTa
Beha Hero y moBpIIMHCKOM CII0jy. Mehytum, mehy
YKYITHUM KOIM(pOpMHUMa HUCY H30JI0BaHE (peKaIHe
konmupopmue Oakrepuje, Escherichia coli Huje
M30JI0BaHa HUTH Yy jeTHOM Of y30paka, a (hexayiHe
CTPENTOKOKE Cy M30JIOBaHE Y MambeM Opojy camo
Ha JIOKQJIUTETY A, TIa Ce MOXE 3aKJbYUYHTH J1a BOJA
jesepa Huje onrtepeheHa ormamHuM (hexaHEM
Marepujama.

Bona oroke jeszepa [lome bape je Omaro
ankainHa, a00po 3acuheHa pacTBOpEHUM
KHCEOHUKOM, C€a HHCKOM BpHUjeqHOIIhyY
€JIEKTPONPOBOABLUBOCTH U  HUCKHM
KOHLIEHTpallljaMa OCHOBHHUX HYyTpHjeHATa.
[IpucycTBO HUTPHUTHOT a30Ta U cyndara y BOAH
yorite HUje 3a0uibexkeHo. CeM KOHIeHTpaluje
CYCIEHJOBaHUX Marepuja, Koja je oxrosapaina II
KJIaCH MOBPLIMHCKUX BOJA, BPH]EIHOCTH CBUX
ocTaluX mapaMetapa cy ouie y okBupy I kmace.
CaHuTapHO-MHUKPOOMOJIOMIKM TOKa3aTeJbH
KBAJIUTETAa BOJIE HAa OCHOBY OpPOJHOCTH CBHX
M30JI0BaHUX rpymna 0akrepuja ykasyjy Ha Boxy Il
KJiace, u3y3eB OpojHOCTH (peKaTHUX Koirudopma
YHje MPUCYCTBO y BOJIM YOIIIITE HHUje 3a0UIBEHKEHO.

VY Boau jesepa [lome bape nnentudukoBaHo
je 26 pa3nMuMTHX TAaKCOHA aJrd 3ajeqHo ca
1jaHobakTepujama, y okBupy S pasznjena (Tao. 5).

Ha ocHOBY KBaJuUTaTHUBHOI cacTaBa ajrd
U HUXOBE YYECTAJIOCTH M3payyHaT je MHAEKC
carpoOHOCTH Koju m3HOCH 1.71, ITo je mokasaresb
JOII YBHjEK OJUTOCANpoOOHE BOJE BHCOKOT
caripoOHor craryca (MSZ-12749, 1993).

KBanuratuBHo, HajBume je Owuio
CWJIMKATHUX aJlru, ca 13 pasnuuuTuX TakCOHA.
ujanobakrepuje cy Oumie 3acTymbeHe ca 4,
3eJIeHe aire ca 7, a BaTpeHe ajre W eyrjeHe ca
no 1 TakcoHOM. Y KBAaHTUTATUBHOM CMUCIY
JOMHUHHpAJIE Cy 3eJieHa KoH4acTa anra Mougeotia
viridis v BaTpeHa MoHaIouHa anra Peridinium sp.
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According to the total number of aerobic
heterotrophic bacteria, as well as the number
of total coliform bacteria, the Donje Bare Lake
water corresponds to Class II of surface water
quality. The overall sanitary-microbiological
analysis indicates water in which organic matter
is present in the decay phase, particularly in
the bottom layer, where number of bacteria
due to sludge rising is several times higher
than in the surface layer. However, among the
total coliforms, fecal coliform bacteria are
not isolated, Escherichia coli is not isolated
in any of the samples, and fecal streptococci
are isolated in smaller numbers only at site A,
so it can be concluded that the lake water is
not loaded with waste fecal matter.

The water of Donje Bare Lake
distributary 1is slightly alkaline, well
saturated with dissolved oxygen, with a low
electroconductivity and low concentrations of
basic nutrients. The presence of nitrite nitrogen
and sulfate in water was not recorded at all.
Apart from the concentration of suspended
matter, which corresponded to Class II of
surface water quality, the values of all other
parameters were within Class I. Sanitary-
microbiological indicators of water quality
based on the number of all isolated groups of
bacteria indicate water of Class II, except for
the number of fecal coliforms whose presence
in water is not recorded at all. In the Donje
Bare Lake water, a total of 26 different algae
taxa along with Cyanobacteria in 5 divisions
were identified (Tab. 5).

Based on qualitative composition of algae
and their frequency, a saprobity index of 1.71
was calculated which was an indicator of the
still oligosaprobic water of high saprobic
status (MSZ-12749, 1993).

Qualitatively, silica algae were most
frequent, with 13 different taxa. Cyanobacteria
were represented by 4, the green with 7, and
pyrophyta and euglenes with 1 taxon each.
In quantitative terms, the green thread algae
Mougeotia viridis and the monoid Pyrrophyta
Peridinium sp. (Fig. 3) dominated. Unlike
the Black Lake at the Zelengora Mountain,
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(Cn. 3). 3a paznmuky ox LlpHor jesepa Ha 3eneHropu
TJIje HUje YOUCHO MPUCYCTBO THITMYHUX TAKCOHA 32
jesepa Penybmuke Cpricke, kao mto cy Pediastrum
u Scenedesmus (Dekic et al., 2016), npencraBHUIH
00a TakcoHa Cy 3a0MJbEKEHH ca 110 jeJHOM BPCTOM

(Cn. 4) y Bonama u I'opwux u Jlomux bapa.

-

where presence of typical taxa for lakes in
the Republic of Srpska, such as Pediastrum
and Scenedesmus was not registered (Deki¢ et
al., 2016), representatives of both taxa were
recorded with one species in the waters of
Gornje Bare and Donje Bare lakes (Fig. 4).

4 N

Nmajyhu y BUy UnmbeHULLY J1a je y je3epuma
oOyxBaheHUM ca cBa YeTHpHU TOIHUIIKA J00a
yTBph)eHa ce30HCKa JWHAMUKA IUIAHKTOHA Te
Jla ce HEeKe BpPCTe ajlrM MOry Hahu MCKIJbYy4uBO
y xnanHujeM nepuoay roauHe (Sigee, 2004)
TO OpOj TAaKCOHA alrM KOje HacesbaBajy jesepa
Topwe u [lowe bape je nanexo Behu. Jla Ou ce
y THM je3epuMma Mpeluu3Huje yTBPJUO CacTaB
(UTOIIAHKTOHA y30pKOBambe O Tpedasio BPIIUTH
TOKOM YHMTaBE FOJIMHE.

3AKJbYHAK

Ha ocHOBY U3BpILIEHUX (PH3HYKO-XEMH]CKUX,
MHUKPOOHOJIOIIKHX U CApOOMOIIOIIKUX aHaIIu3a
MOXe€ Cce 3aKJby4uTH Ja jezepo [lome bape, kao
U U3BOpP KOJUM C€ je3epo Hamaja, uMajy BOIY
ommuHor KBanurera. On npahennx mapamerapa
caMo KOHIIGHTpalMja CyCIEeHIOBaHUX MaTepHja,
3acrheHOCT BOJIE KUCEOHMKOM, OpOJHOCT aepOOHMX

Having in mind the fact that in the lakes
monitored in all four seasons, the secasonal
dynamic of the plankton was determined, and that
some types of algae can be found solely during
the colder part of the year (Sigee, 2004), the
number of algae taxa inhabiting the Gornje Bare
and Donje Bare lakes is far higher. In order to
determine the precise phytoplankton composition
in these lakes, sampling should be carried out
throughout the year.

CONCLUSION

Based on the performed physical-chemical,
microbiological and saprobiological analyzes,
it can be concluded that the Donje Bare Lake,
as well as the water source which feeds the lake
water, has water of an excellent quality. Of all
parameters monitored, only the concentration
of suspended matter, water oxygen saturation,



PAJKO T'HhATO, PAJTOCJIAB JIEKITR, TOPAH TPEIh, CBET/IAHA JIOJINR, OBPEH I'thATO U TATJAHA ITOIIOB
RAJKO GNJATO, RADOSLAV DEKIC, GORAN TRBIC, SVETLANA LOLIC, OBREN GNJATO AND TATJANA POPOV

XeTEePOTPOGHUX M YKYNHHUX KOJIHPOPMHHUX
OakTepuja y Boau ofarosapa Il kinacu moBpIImHCKUX
BOJIa, JIOK Cy BPMjEJHOCTH OCTalIMX npaheHux
napamerapa oune y oksupy | kiace. Muaexc
canpoOHOCTH yKa3yje Ha OJMIoCcanpoOHy BOIY
BHCOKOT' canpoOHor craryca. M3Bop oBor jesepa
npemMa BpHUjeAHOCTHMA (DUZHIKO-XEMU]jCKHUX
U CAaHUTApPHO-MUKPOOHMOJOIIKUX TapaMmerapa
oarosapa | kmacu, 10K OTOKa, 300T MOBHIICHE
KOHIICHTpAIMje CyCHEHJOBAaHUX Marepuja H
Opojuoctu Oaktepuja,  oxrosapa Il kmacu
KBaJIUTETA MOBPIIMHCKUX BOJA.

Jezepo I'opme bape y onnocy Ha [lome bape
3HATHO je TThe U BUIIIE je U3JI0KEHO Mporiecuma
eyTpoduszanuje. IlapameTpu KHUCEOHUYHOT
pexuma 1 pH BpHjeHOCT, y IEpHOY Y30pKOBamba,
onrosapajy III kmacu Boma u cBpcTaBajy ra
y ymjepeHo eyrpodna jesepa. bymyhu na cy
BPUjEIHOCTH OCTANUX (PUZMUKO-XEMHU]CKHUX
napamerapa y okBupy | kiace, a caHuTapHo-
MuKpoOuoiomkux y okBupy Il kiace, crame
OBOT' BOJIHOT CHCTEMa je 3aoBosbaBajyhe. Cam
WHJIEKC canpoOHOCTH HM3pauyyHaT Ha OCHOBY
KBaJUTATUBHOT M KBAHTUTATUBHOT CacTaBa
(UTOIIIAHKTOHA yKa3yje Ha J-Me30canpoOHy BOY.
MelhyTum, UHTEH3UBaH pa3Boj (PUTOMIAHKTOHA
JIOBO/IM 10 HaroMHWJIaBama YTUHYJIE OpPTraHCKe
Marepuje Ha JHy, IITO yOp3aBa MpoLec cTapemha
jesepa, ma je HeONXOJHO BPIIMTH KOHTHHYHpaH
MOHUTOPHHT Kako OM ce Ha BpHjeMe MOTIe
CIIPOBECTH OAiroBapajyhe 3amruTHe Mjepe.
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