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AQUATIC INVERTEBRATES OF THE RIBNICA AND LEPENICA RIVERS: COMPOSITION OF
THE COMMUNITY AND WATER QUALITY
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Abstract - Results of investigating the community of aquatic invertebratesin the Ribnica and L epenica Rivers (Kolubara
River drainage area) are given in the present work. Forty-three taxa are recorded. In relation to other studied streamsin
Serbia, the investigated rivers are characterized by high diversity of macroinvertebrates. Cluster analysis indicates that
the locality on the Lepenica stands apart from those on the Ribnica, which is a consequence of the difference of habitats
found at them. Results of saprobiological analysis of the macrozoobenthos in the given rivers indicate that their waters

belong to quality classes| and I1.
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INTRODUCTION

In the present work, we set out to elucidate composition
of the community of aquatic invertebrates at investigated
localities on the Ribnica and L epenica Rivers. Character-
istics of the community are noted, together with field da-
ta used to estimate the quality status of the habitat/water.

The investigated drainage area of the Kolubara Riv-
er lies between the mountains Povlen, Maljen, and Suvo-
bor in the south; Rudnik in the southeast; Kosmg and
Bukulja in the east; and Vl1asi¢, Cer, and Medvednik in
the west. The northern border of the Kolubara drainage
area represents the line of delimitation between the sub-
basins of first-order tributaries of the Sava River and trib-
utaries of the Kolubara River. The watershed has an area
of 4500 km? and is rectangular in form. As one of the
largest right-hand tributaries of the Sava, the Kolubara
River isformed near Valjevo by the confluence of theriv-
ulets Obnica and Jablanica at an elevation of 190 m
abovesealevel (Miljanovi ¢, 2001). The Kolubara
empties into the Sava (the latter into the Danube at Bel-
grade) and belongs to the watershed of the Black Sea.

The Ribnicais aright-hand tributary of the Koluba-
ra. It is formed in Brezdje (Kozomor) by the Paklesnica
and Manastirica Brooks. Its watershed measures 259.6
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km? in area, and the river's course has a length of 21.3
km. The stream cuts a deep gorge in its upper course.

The Lepenica is also a right-hand tributary of the
Kolubara. Its main source lies on the eastern slopes of
Mt. Cuburica, where it arises from the springs Mrati&¢ko
Vrelo and Prijezdi¢cko Vrelo. The watershed measures
148.75 km? in area, and the river's course is 28.38 km
long.

MATERIAL AND METHODS

Sampling was conducted at four localities, three on
the Ribnica and one on the Lepenica. The samples were
taken in November of 2004. The sampling sites are pre-
sented in Fig. 1.

1. Locality No. 1 - Source region of the Ribnica, vil-
lage of Brezdje, elevation of 340 m above sealevel. The
river hereis 5 m wide and from 0.3 to 0.4 m deep. Habi-
tats consisting of rapids are recorded on the investigated
sector. The given locality is situated at 44° 10.258' N lat-
itude and 20° 03.950" E longitude.

2. Locality No. 2 - Ribnica, near the Ranivojevi¢
Dam, elevation of 234 m above sea level. Average depth
of theriver hereis 0.4 m. Habitats consisting of rapidsare
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Fig. 1. Sampling sites: 1, 2, 3 — Ribnica River, 4 — Lepenica River.

present on the investigated sector. The substrate is pre-
dominantly composed of bedrock and stones (large and
small), the rest being made up of gravel and detritus. The
locdlity is situated at 44° 13.571' N latitude and 20°
06.305' E longitude.

3. Locdlity No. 3 - Ribnica, hamlet of Cosi¢i, 3-4 km
from the river’'s mouth, elevation of 170 m above sealev-
el. Habitats consisting of rapids are recorded on the in-
vestigated sector. The substrate is predominantly com-
posed of bedrock and stones (large and small). A small
amount of sediment is also present (along the banks). The
locdlity is situated at 44° 15.315 N latitude and 20°
05.554' E longitude.

4. Locality No. 4 - Lepenica, village of Sankovi¢
near the swimming pool, elevation of 184 m above sea
level. Theriver hereisfrom 2 to 6 m wide and from 0.20
to 1.20 m deep. Rapids and slowly flowing deeper parts
are present on the investigated sector. The substrate is
composed of large and small stones and gravel, the rest
consisting of sediment. The locality is situated at 44°

15.321' N latitude and 20° 04.305' E longitude.

Morphometric characteristics of the investigated
ecosystems (depth and width of the riverbed) were meas-
ured at each locality. The following abiotic parameters
were measured: water temperature (measured with the
aid of adigital thermometer); and pH of the water (meas-
ured with a digital pH-meter).

An FBA-semiquadlitative net with pore diameter of
500 um was used to collect bottom fauna samples. The
shortest encompassed sector in sampling was 50 m long.

Samples were taken from all accessible habitats
(multihabitat sampling procedure). The collected materi-
al was immediately transferred to plastic bags and fixed
with 4% formalin. Laboratory processing of the material
involved separation of organisms from the substrate and
their isolation according to groups. Bottom fauna organ-
isms were identified using appropriate manuals for iden-
tification(Zhadin, 1952; Bertrad, 1954;Lozek,
1956; M acan, 1970; M ann, 1964; Lepenev a,
1964, 1966; Brinkhurstand Jamieson, 1971;
Brinkhurst, 1971, Quigley, 1977, Belifio-
re,1983; K erov ec, 1986).

Methods of the structurd-analytical approach were
used to analyze qualitative and quantitative composition
of the biocenosis. The Shannon-Weaver diversity index
(ShannonandW eav er, 1949) was used here. Val-
ues of theindex for an actual community most often vary
between 1.0 and 6.0. The diversity maximum of asample
is achieved when all species are equally abundant, where
Hmax=InS

Estimation of saprobity was performed by saprobio-
logical analysis of the benthofauna based on the Pantle-
Buck method (Pantl e and B uck, 1955). The sapro-
bity index Swas calculated in the process.

Cluster analysis (CLA) was used in analyzing the re-

sults. The Euclidean distance was used as the measure of
difference or distance between groups.

RESULTS

Altogether, 43 taxafrom 11 groups of macrozooben-
thos were recorded at theinvestigated localities (Table 1).

Of insect orders, the most diverse was Ephemerop-
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Table 1. List of macrozoobenthic taxa

OLIGOCHETA
GASTROPODA
Bithinia tentaculata (Linnaeus, 1758)
Physa sp.
Theodoxus danubialis (C. Pfeiffer, 1828)
Ancylus fluviatilis (Mueller, 1774)
Fagotia acicularis (Ferussac, 1823)
AMPHIPODA
TRICHOPTERA
Hydropsycheinstabilis (Cutris, 1834)
Ryacophila dorsalis (Curtis, 1834)
Hydroptila sp.
Limnephilus sp.
Gaera sp.
Polycentropus flavomacul atus (Pictet, 1834)
EPHEMEROPTERA
Ephemera vulgata (Linnaeus, 1758)
Paral eptophlebia submarginata (Stephens, 1835)
Baetis rhodani (Pictet, 1843)
Baetis alpinus (Pictet, 1843)
Baetis sp. (juv. | frag)
Ecdyonurus venosus (Fabricius, 1775)
Caenis horaria (Linnaeus, 1758)
Heptagenia sp.
Heptagenia sulphurea (Miller, 1776)
Heptagenia flavipes (Charpentier, 1825)
Ephemerella maculocaudata (Ikonomov, 1961)
ODONATA
Gomphus vulgatisimus (Linnaeus, 1758)
Calopteryx virgo (Linnaeus, 1758)
Calopteryx sp.
DIPTERA
Antocha sp.
Ibisia marginata (Fabricius, 1781)
Tipula sp.
Tipulidae

tera, with a total of 11 species, followed by Trichoptera
(seven species), Diptera without Chironomidae (six spe-
cies), Coleoptera (five species), and Plecoptera (four spe-
cies). Among mollusks, five species of Gastropoda were
recorded. Less significant in the sense of diversity were
Odonata, Heteroptera, Amphipoda, and Oligochaeta. We
note that insects as a group occupy a significant placein
total diversity of the investigated region.

At locality 1, Ephemeroptera were dominant
(57.24%), followed by Trichoptera (23.03%), Chironom-
idae (5.26%), Coleoptera (4.61%), and Plecoptera
(3.95%). In terms of percentage, the participation of Dip-
tera without Chironomidae in the community of macro-
zoobenthos was 3.27%, while that of Oligochaeta was
1.32%. Other groups were represented to a lesser extent.

At locality 2, Diptera without Chironomidae were
best represented (39.73%), followed by Ephemeroptera
(24.66%), Chironomidae (21.33%), Trichoptera (8.9%),
and Odonata and Plecoptera (2.05% each). The represen-
tation of other groups of macrozoobenthos was less than
1%.

At locality 3, Trichoptera were dominant (85%),
while the abundance of Ephemeroptera (4.44%) was sig-
nificantly lower than at the other localities. Odonatawere
represented with 5% in the total community, Gastropoda
with 1.67%, and Plecoptera and Oligochaeta with 1.11%
each. The participation of other groups of macrozooben-
thos was less significant.

At locality 4, Amphipoda were dominant (63.83%),
followed by Gastropoda (17.63%), Odonata (4.56%), and
Oligochaeta (4.26%). Dipteraand Coleopterawere repre-
sented with 3.04% in the total community of aquatic in-
vertebrates.

Insects (especialy Trichoptera) were dominant in
the total community of the Ribnica River, with average
representation of 38.98% at the localities on it.

Locality 4 is situated on the Lepenica River, where
Amphipoda were dominant (63.83%) with respect to
abundance.

The number of recorded taxa by locality ranged
from 19 at localities 2 and 3 to 23 at locality 1. Equality
of the number of taxa from one sample to another was re-
corded at the investigated localities.

Of the total of 23 taxa recorded at locality 1, the
largest number belonged to the order Ephemeroptera
(seven species), followed by Trichoptera (five species),
Diptera (four species), Coleoptera and Plecoptera (two
species each), and Odonata (only one species). Among
them, the best represented were Ephemerella maculo-
caudata (30.92%), followed by Hydropsyche instabilis
(11.84%), Ecdyonurus venosus (8.55%), and Paral epto-
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phlebia submarginata (7.89%).

At locality 2, 19 taxa were recorded, seven of which
bel onged to the group Ephemeroptera, four to each of the
groups Diptera and Trichoptera, and one taxon to each of
the groups Odonata, Coleoptera, Plecoptera, and Gas-
tropoda. The best represented taxa at this locality were
Antocha sp. with 37.67% and Chironomidae with
21.23%.

At locality 3, five out of atotal of 19 recorded taxa
bel onged to the order Trichoptera and an equal number to
the order Ephemeroptera. Two taxa belonged to each of
the groups Odonata, Diptera, and Gastropoda, while Ple-
coptera were the least represented, with only one taxon.
With 78.33% of the community of macrozoobenthos, Hy-
dropsyche instabilis was clearly dominant at this locality.

Out of atotal of 22 taxa recorded at locality 4, the
greatest number (five taxa) belonged to Trichoptera, fol-
lowed by Coleoptera and Gastropoda (four taxa each),
Diptera (three taxa), Odonata (two taxa), and Epheme-
roptera, Heteroptera, Amphipoda, and Oligochaeta (one
taxon each). Among them, Amphipoda were best repre-
sented, with 63.83%, while Bithynia tentaculata was rep-
resented with 12.46%.

The Shannon-Weaver diversity index (Shannon
and W eav er, 1949) ranged from 1.28 to 1.36 at the in-
vestigated localities.

L ocalities were grouped by applying cluster analysis
to the community of macroinvertebrates (Fig. 2). The
presented results indicate that the locality on the Lepeni-
ca River stands apart from those on the Ribnica.

DISCUSSION

Altogether, 43 taxa from 11 groups were recorded in
investigation of the community of macrozoobenthos in
the Ribnica and Lepenica Rivers. In view of the fact that
identification of individual organisms (Chironomidae,
Oligochaeta, Amphipoda) has to date been performed on-
ly to the level of higher taxonomic categories, it can be
asserted that the faunistic list of macrozoobenthic forms
is not final and that diversity presumably is even greater.

Taking into account the fact that our investigation
encompassed only the autumn aspect of their ecosystems,
we can safely say that the investigated rivers in relation

Tree diagram for variables, Single Linkage, Euclidean distances
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Fig. 2. Results of cluster analysis. Relative abundance of the faunaat the
investigated localities constituted the input data.

to other studied streamsin Serbia(Filipovi ¢, 1954,
1957, 1967, 1969, 1975, 1976; K a ¢ an s k i, 1980;
Jakovéev,1983; Jakovcevetal, 1995 Sim-
i¢,1995;Markovicetal., 1997; Konta, 1997) are
characterized by high diversity of the fauna of aguatic in-
vertebrates.

Our investigations indicate that the insect groups
Ephemeroptera and Trichoptera are characterized by the
greatest diversity. They arefollowed by Dipterawith Chi-
ronomidae, Coleoptera, and Plecoptera. Odonata, Heter-
optera, Amphipoda, and Oligochaeta can be singled out
as groups less significant in regard to diversity.

The number of recorded taxa by locality ranged
from 19 at localities 2 and 3 to 23 at locality 1. Equality
of the number of taxa from one sample to another was re-
corded at the investigated localities.

In contrast to the first three localities (where insect
species were dominant), locality 4 was characterized by
dominance of Amphipoda, with 63.83% of the total of 22
species. Apart from Amphipoda, Bithynia tentaculata al-
SO represents a significant share of the community, with
12.46%. Classification of localities by cluster analysis
best illustrates the spatial dynamics of their macrozoob-
enthos (Fig. 1). Such analysis indicates that the locality
on the Lepenica River stands clearly apart from those on
the Ribnica.

The differences in the fauna recorded at the locality
on the Lepenica in relation to those on the Ribnica that
areresponsible for isolation of the former in cluster anal-
ysis result from the presence of different habitats. In ad-
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dition to rapids (characteristic of the investigated sectors
of the Ribnica), the Lepenica also has more slowly flow-
ing deeper parts. The conditions in habitats with slower
current are different from those in habitats with rapids,
which makes possible the survival of certain species
characteristic of a combination of typica habitats. Of
species typical of habitats with slower current, we single
out Gomphus vulgatissimus (Insecta, Odonata), which
occurred with greater population density than at localities
1 and 2; and the snail species Ancylus fluviatilis, Bithynia
tentaculata, and Fagotia acicularis, which were more
significantly represented at |ocality 4 than at the other |o-
calities. In addition to the mentioned differences, repre-
sentatives of the order Ephemeroptera were significantly
represented at the localities on the Ribnica, whereas only
three specimens of the species Ephemera vulgata were
recorded on the Lepenica.

The recorded community of macroinvertebrates
points to good water quality as far as the presence of or-
ganic matter is concerned. The results of saprobiological
analysis indicate that waters of the Ribnica and Lepenica
Rivers belong to quality classes | and 11.
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BOJAEHU BECKUYMEBAIIA PUBHUILIE U JIELIEHULE —
CACTAB 3AJE/ITHULIE U KBAJIMTET BOJE

AJIEKCAHJIPA JOBUR?Y, M. [IAYHOBURY, BOJAHA CTOJAHOBWRY, CHEXXAHA MUJIOLLIEBURY, BEPA HUKOJIh?

WUnemumym 3a 6uonowxa ucmpaxcusarsa " Cunuwa Cmanxosuhi, 11000 Beorpan, Cp6uja u Ipna Topa
2Buonowxu ghaxynmem, Yuueepsumem y beozpady, 11000 Beorpan, Cp6uja u Lpna Topa

VY pany ce npukasyjy pe3yiTaTH HCTpPaXKHUBama BO-
neHuXx Oeckuumemaka peka Pubnuie u Jlemenwuie
(cmuB peke Komybape). 3abenexeno je ykynuo 43
TakcoHa. McTpaxuBaHe peKe OJJIUKY]Y CE BUCOKUM
OuonuBep3uTETOM y nopelemy ca ApyruM HCIUTHU-
BanuM Ttekyhunama CpOuje. IIpema pesynratuma

cluster ananuse, nokanuret Ha JlemeHunu u3aBaja
ce y OJHOCY Ha JOKajauTeTe Ha PUOHUIM, MITO je
MoCJIeMIA pa3juKe y aHATU3UPAHUM CTAHUIIITUMA.
KoHcTaToBaHa 3ajegHuila MaKpo3000EHTOCa yKa-
3yje Ha no0ap KBaJIHUTET BOJAE KOjU je Ha rpaHuuy |
u |l kmace 6onuteTa.



