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Abstract - We investigated macroozobenthos communities in the Temska and Visocica Rivers at 10 localities during the
summer and autumn of 2001. In 46 samplings of quantitative and 10 of qualitative analysis, 101 taxa from 17 groups of
macrozoobenthos are identified. The most diverse group is the order Trichophtera (28 species from nine families). Less
diverse with (only one species) are Nematomorpha, Hirudinea, Odonata, and Megal optera. At all of the chosen locali-
ties, the most common species are EImis aenea (70.00%), Ancylus fluviatilis, and Baetis sp. (60.00%). All those locali-
ties on the Visocica and Temska Rivers are very similar. The index of similarity varies from 12.5% (between ViO and
Te0) to 70.7% (between Tel and Te2). In the Temska River, the Shannon-Weaver diversity index varies from 1.80 (at
Te3) to 2.45 (at TeD). In the Visocica River, the highest diversity of macrozoobenthos is at the Vi3 locality (2.59), the
lowest at ViO (1.40). Less diverse macrozoobenthos communities are found at the Vi0 and Te3 localities. At the same
time, these localities have the highest values of Simpson's index (0.35 and 0.34, respectively).

Key words : Macrozoobenthos, benthocenosis, diversity, similarity, Visocica, Temska River, Serbia.
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INTRODUCTION construct a base for impact anaysis, educate local com-
munities, and raise public awareness of the need to pro-
A complex of abiotic and biotic factors is present in tect these val uable resources. Those areas form part of the

aguatic ecosystems. The biotic factorsinclude all interac- few oases of traditiond lifestyles. Conservation of these
tions between hydrobionts. The composition of hydro- landscapes and reduction of pollution represent a key-
bionts is influenced by the complex of abiotic factors. A stone in preservation of natural and cultural assets.
controlling and limiting factor in streams is water veloc-

ity. Also very important is the type of bottom, which is Hydroecological anaysis of the Temska and Visoci-

related to the velocity (Odum, 1971). Hydrobionts that ca Rivers was done as a a contribution to exploring
form biocoenoses in aguatic ecosystems are adapted to macroinvertebrate biodiversity in highland streams. At
the complex of environmental factors. They are involved the present times, investigations of the structure and com-
in interactions (actions, coactions, and reactions with the position of the macrozoobenthos communities of these

biotope). All these relations are very well harmonized rivers are very rare (I11i¢, 2002). The Temska and
and are the result of along-term evolutionary process. Visocica Rivers are for the most part on the territory of
the Stara Planina Mountain (an internationally protected

Biodiversity is the common national treasure of area). Geologically, the bed cover forms mosaic micro-
every country and should be explored as much as possi- habitats that make for huge diversity of plant and animal

ble. Hydroecological research on highland running species, which also could be expected for macrozooben-
waters, especially if it is based on a multidisciplinary thos organisms.
approach, is very important. Such research throws light

on less investigated areas of biologica phenomena and MATERIAL AND METHODS

enables us to estimate the biodiversity of aquatic ecosys-

tems, evaluate water quaity, make a list of pollutants, Samples of bottom fauna were collected in the
107
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Temska and Viso¢ica Rivers during the summer and
autumn of 2001. For this hydroecological analysis of
macrozoobenthos communities, 10 localities were cho-
sen on the basis of the type of bed cover, dtitude, and
joinings with other streams. Sampling was done at all
places where we expected to notice changes in composi-
tion of the communities. During sampling, depth and
width of the river were measured, along with velocity and
water temperature. Also, altitude and geographical coor-
dinates were measured using GPS instruments. The basic
characteristics and position of these localities are given
on Fig. 1 and in Table 1.

The Temska River (Tem&tica) is a right-hand tribu-
tary of the NiSava (Fig. 1). Itisformed by the confluence
of the Visocica River and the Toplodolska River at 440 m
as.l. Near the village of Stani¢enje (at a distance of 16
km from Pirot), this river empties into the NiSava River.

With an average flow of 10.5 m%s at 340 m asl., the
river is 18 km long and has a basin area of 98.5 km?.

The Visocica River (the spring-fed of the Temska
River) arises in Bulgaria on the mountain peak Kom at
2.016 mas.l. Thisisthe SE part of the main range of the
Stara Planina Mountain.

The main spring stream is the Brlska River. On Bul-
garian territory, it is 15 km long. The Visocica River
enters Serbian territory 2 km SE of the village of Donji
Krivodol. It has alength of 67.53 km, 48 km of whichis
in Serbia. The basin of the Visocica River has an area of
454.3 knm?. There is adam (80 m high) with the artificial
Lake Zavoj near the village of Zavoj (Fig. 1). The total
volume of thislakeis 170 million m® of water. Itis 17 km
long. The basic function is to generate energy, but it is
also used for recreation and fishing.
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Fig. 1. Investigated localities on the Visocica and Temska Rivers. Location of the Temska and Visocica Riversin Serbiais indicated by the letter X in the upper

right-hand corner of the figure.
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Table 1. Basic characteristics and position of localities on the Temska and Visocica Rivers (L - locdity label; D - distance from confluence; T - type of bedcover; S -

stone; t - water temperature)
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Individuals of macrozoobenthos were collected sea-
sonally using a Surber's net with an area of 300 cm? The
mesh used for quantitative analysis was 250 um. Qualita-
tive composition of the macrozoobenthos was established
by searching through material obtained from the river
bed.

Forty-six samples for quantitative and 10 for qualita-
tive analysis were collected. The material was deposited
insmall plastic bottlesin the field. It was conserved with
96% alcohol. Separation of the material from mud, small
stones, and detritus was done using binoculars and a
microscope.

I dentification of aguatic invertebrates was performed
with the aid of keys for determination (Carausu et al.
1955; Hynes, 1977; Macan, 1979; Roskos3ny,
1980; Gl der etal. 1985, Edington andHildrew,
1981, 1995; Waringer and Graf, 1997, Wal lace
et al. 2003) at the Institute of Zoology, Faculty of Biolo-
gy, University of Belgrade.

Our ecological analysis involved estimation of the
diversity index and the similarity index. The Shannon-
Weaver index (Shannon and Weav er, 1949), Alpha
index (Fisher et al. 1943) and Simpson's index
(Simpson, 1949) were used to estimate a-diversity.
The Sarensen similarity index was used to estimate b-
diversity (Southwood, 1978).

RESULTS

Bottom communities of the Visocica and Temska
Rivers consist of 17 macroinvertebrate groups with 101
identified taxa (Table 2). Insect larvae of the orders Tri-
choptera, Ephemeroptera, and Diptera are the most
diverse and comprise 50% of al identified taxa (Table 2).
Less diverse are Plecoptera (nine species), Coleoptera
(nine species) and Mollusca (eight species), while the
least diverse groups are Nematomorpha, Hirudinea, Odo-
nata, and Megal optera, which are represented by only one
species each (Table 2).

At al investigated localities, the most frequent
species are Elmis aenea (70.00%), Ancylus fluviatilis,
and Baetis sp. (60.00%). The diversity of bottom fauna
varies from 12 species at Vi0 to 40 taxa at the Vi2 local-
ity (Table 2). The diversity of macroinvertebrate commu-
nities is greater in autumn than in summer.

The similarity of zoobenthos communities of the
Visocica and Temska Rivers varies from 12.5% (between
the Vi0 and Te0 localities) to 70.7% (between the Tel and
Te2 localities, Table 3). Benthocenoses of localitiesin the
source region of the Visocica River are characterized by
the least similarity with other localities on the Visocica
River (values of the similarity index are lower than 30%,
Table 3) and great mutual similarity (the value of similar-
ity index between the Vi spring and ViO is 44.4%, Table
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3). The greatest similarity (59.5%) is recorded between
the second and third locality on the Visocica River (Table
3). Benthocenoses of the investigated localities on the
Temska River are characterized by high vaues of the
similarity index, which varies from 35.7 (between the
Te0 and Te3 localities) to 70.7% (between the Tel and
Te2 localities, Table 3).

The lowest abundance of organisms of macro-
zoobenthos in the Visogica and Temska Rivers (847
ind/m?) isrecorded at the Tel locality. The greatest num-
ber of organisms of macrozoobenthos (4.616 ind/nv), is
observed at the Vi2 locality, due to mass occurrence of
Trichoptera larvae (1.994 ind/m?, the most abundant
species being Goera pilosa with 475 ind/m* and
Hydropsyche angustipennis with 217 ind/m?). Ephe-
meroptera species are aso very abundant with 1.446

%)
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Ephemeroptera larvae (Fig. 2). The dominance of Ephe-
meropterais most prominent at the Te0 locality (54.25%,
with the eudominant species Epeorus assimilis account-
ing for 22.77%), while they are the least represented at
Vi0 (5.64%). In terms of percentage, Trichoptera are
most abundant at the Te2 locality on the Temska River
(52.50%, with the eudominant species Hydropsyche pel-
lucidula accounting for (12.81%). Apart from this locali-
ty, Trichoptera have a very significant role in formation
of benthocommunities at Vi2 (42.12%) and Tel (40.17%,
Fig. 2). Gammaridee individuas are present with the
greatest percentage (72.99%) at the the ViO locality. Mol-
lusca are most numerous at the Te3 locality, where they
comprise 68.41% (Mviparus viviparus being the most
significant species with 45.08%) and at the Vi Spring
where they represent, 47.16% (the eudominant species
Ancylus fluviatilis accounting for 46.39%). At the Vi4

B Tbelloia
Lblheca

B Gaweridae
B Firdrecarine
B Epterrercpters
Odorata
E=] Plecoptera
B Heteropters
B 2k sloptira
B Coleoptars
B Dpen
B cmmlidee
[ Chiromcoridae
Trichopters

Fig. 2. Relative number of the taxonomic groups at localities on the Visogica and Temska Rivers.

ind/m? (the dominant forms being representatives of the

genus Ecdyonurus with 620 ind/m* and the species Epe-
orus assimilis with 340 ind/m?).

On most of the investigated profiles of these rivers,
the bentocenoses are dominated by Trichoptera and

locality, Coleoptera species have the predominant rolein
forming benthocommunities of which they comprise
44.06%, one species (EImis aenea) being markedly dom-
inant with 37.28%. Chironomidae larvae are dominant
with 33.78% at the Vil locality (Fig. 2). Organisms
belonging to the order Coleoptera and phylum Mollusca
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Cther groups
Trichoptera 1.02% Mollusca

20.90% 12.73%

Chironomicae
3.65%

Gammaridag
14.59%

Simuliclae
1.74%

Diptera

387%
Ephemeroptera
Coleoptera 21.41%
13.53% Plecoptera

B.57%

Fig. 3. Total relative number of participating taxa in bottom fauna of the Visogica
and Temska Rivers.

—8——  Shanon-Weavet's index
— 7 —  Alphas index
el e Si.mpsm's itdex

b
o
L

o4

ha
=}
L

L
n
L
T
=
i

ol

fu]

|
Bimpson's index

T
=
b

Shannon Weaver-ov i Alfa indeks

Fo

oo

Wivee Vil Wil Wil Vi3 Vi4 Tel Tel Tel Te3
Localities

Fig. 4. Average values of Shannon-Weaver, Alpha, and Simpson's indices a
investigated localities on the Visocica and Temska Rivers.

are best represented in the summer (26.41% for
Coleopteraand 22.91% for Mollusca). On the other hand,
Trichoptera and Ephemeroptera larvae are dominant dur-
ing the autumn (27.64% for Trichoptera and 24.08% for
Ephemeroptera).

In formation of the benthocenoses of the Visocica
and Temska Rivers, the most important components
are Ephemeroptera (21.41%) and Trichoptera (20.90%)
larvae (Fig. 3). Gammaridae (14.58%), Coleoptera
(13.52%), and Mollusca (12.73%) are also very signifi-
cant.

Benthocenoses at the investigated localities on the
Temska and Visocica Rivers are characterized by high
values of the Shannon-Weaver index (Fig. 4). In the Tem-
ska River, the index of diversity varies between 1.80 (at
the Te3 locality) and 2.45 (at the TeO locdlity) (Fig. 4). In
the Visocica River, the highest macrozoobenthos diversi-

ty isat the Vi3 locality (2.59, Fig. 4). The lowest diversi-
ty is 1.40 (on the ViO river profile, Fig. 4). At other local-
ities on the Viso¢ica River, the diversity index varies
within anarrow range (1.89 at the Vi Spring to 2.45 at the
Vi2 locality, Fig. 4). Although values of the Alphaindex
are high in both rivers, they are higher in the Visocica
than in the Temska River (Fig. 4). The maximum value of
this index in the Visocica River is 4.00 (at the Vi2 local-
ity) whereas its maximum value is significantly lower in
the Temska River (2.99 at Te3, Fig. 4). The lowest value
of the Alphaindex (1.67) is recorded at the ViO locality
(Fig. 4). The greatest benthocenosis diversity at the Vi3
locality is confirmed by the lowest value (0.10) of Simp-
son'sindex (Fig. 4). Less diverse macrozoobenthos com-
munities are found at the ViO and Te3 localities, where
the highest values highest values of Simpson's index
(0.35 and 0.34) are detected (Fig. 4). These high values
can be attributed to mass occurrence of Chironomidae
larvae (306 ind/m?) at the Vi0 locality and Molluscaindi-
viduals (1.520 ind/m?) at Te3 locality.

DISCUSSION

Thisisthe first investigation of macrozoobenthos of
the Visocica and Temska Rivers. Its results represent a
small contribution to the better understanding of basic
interactions between entire bottom fauna communities.
Besides enabling us to map the ecosystems of these rivers
and get a better idea of the diversity of their macroinver-
tebrates (101 taxa are found), these results can help us to
interpret correctly the position of the Visocica and Tems-
ka Rivers within the hydrological system of Serbia.

The biocoenoses of highland running waters have
high diversity that is aconsequence of significant hetero-
geneity of habitat features such as physica and chemica
characteristics of the water and the type of bedcover
(Minshall andRobinson, 1998). Riversthat have
greater heterogeneity of physical characteristics also
have greater diversity than those with more uniform habi-
tats (Poof and Ward, 1989).

The bottom fauna of the Temska and Visocica Rivers
is characterized by huge diversity of Trichoptera, Ephe-
meroptera, and Plecoptera larvae, which is quite typical
because these macrozoobenthos groups are dominant in
highland streams (Zi vi ¢, 2005). The great diversity of
Trichoptera larvae is a sign that habitat conditions at the
investigated localities (shallow and fast streams with a
rocky and stony bed cover and minimum
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Table 2. Qualitative composition of macrozoobenthos in the Visogica and Temska Rivers.

T . Localities
axonomic Snecies v
groups & T [T T2 T | vio | Vil | vz | vz | vi
Turbellaria
. ] + +
Dugesiidae Dugesia
= anacephala
Dugesia lugubris +* +1 +*
Nematomorpha | Gordius aguaticus +
Meollusca o
iy : Prsidivm sp. + +
Sphaenidae
Ancylidae Ancylus fluviatilis +1 + ++ + + + + ++ |+
Lynmaeidae Lymnaea peregra +1 +1 + + ++ |+
Melaniidae Amphimelania + +
halandr
. Theadaxus
WNeritad! . +
chdae danbialis
. Flanarb
Planorbidae AROrDErTS + +
carneus
Flanorbis +
planarbiz
e 1%
Viviparidae g +
VIviparus
Oligochaeta ++ |+ + + + +
Hirudinea
. 4 +
Erpobdellidae Erpabdella
testaced
Gammaridae CGantmarus sp. + +
Gammgms + + + + + +
balcanicus
Gammars pulex + + + n n n +
Jfossarum
Hydracarina +
Hydryphantidae | Protizie imvalvarts
L T tical
Torrenticolidae orremacte +
anamala
Epllf-meroptel‘a i i " e | L . T
Baetiudae Baetis sp.
Baetis alpinus + + + ++ |+
Baetis rhodani +
Centraptifim n
pennulation
Caemidae Caertis sp. +
Cuenis macrire + +
Ephemernidae Ephemera danica + + + + + +1 +
Ephemerellidae .Ep h.emerefia + + + +* ++ |+
ignita
Ep.hemerefia n n n
krteghaffl
Heptageniidae Eodyonirus sp. + +* +* + + + ++ |+
Ecdyaniirus i
Jesligeifondeds 7Ry
Ecdyormirus oy [ .
Sorcipula
Epearus assimilis | + +* +* + +
Rhthrogena n n n
semicalorata
. Paraleptaphleb
Leptophlebiidae g;m FPRAPERT | 4
Pgraieptophiebm . . + e . . +
cincta
Faraleptophiebia | L +
wernery

Note: +*, the samples are only found in qualitative samplings.
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Table 2 - Continued.

Taxonomic S Localities
Species — — — — — —
groups T0 T1 T2 T3 Vive | Vi0 | Vil Vil Vi3 Vid
Odonata Ciychagomphis n
Gomphidae Jarcipatus
1_),1“0.!"““ ) + + + + + +
Capniidae Capnia sp.
Leuctiidae Leuctra sp. + + +
Nemoundae Nemoura sp. + + + + +
Perlidae Dinocras sp. +
Dinaocras 4 4
cephalotes
Perla L + + + + + +i+ |+
brrmelsteriana
Perlodidae Foperla sp. + +
Perlodes sp. + + +
Taemopteryeidae Taeriopteryx sp. +* + +
Heteroptera
prer Aphelosheirus +
Aphelosheiridae
aestivalis
Nepidae MNepa cinersa +5+
Megaloptera
L jalis fuligi + + +
Sialidae Sialis fliginosa
Coleoptera Helichus +
Dryopidae substriatus
L prifarty
Dytiscidae oy +7
- marginatiis
Elmidae Elmis aenea + +* + ++ |+ + + +h+ ] ++
Limnius sp. + + +
Potamaphilis n
QLM IFGTLS
Stenelmis sp. + + + + + + +
. Orectochilus
Gyrinidae + + + + +
! villosus
Haliplidae Haliplus . +
lineatocolis
Hydraemdae Fydraena graciliz | + + + + + +
)i "2 . "
I 11)“‘-11. Atherix ibis + + +i+ + + +
Athericidae
Atherix marginate | + + + + + +
L Blephari
Blephariceridae prarcera +1 +
Sfasciata
Ceratopogonidae Bezzia sp. +
Empididae Clinocera nigra +
Hemerodromza n n
wiilineata
Limoniidae A?'ztocha +* + + + +
Vitripenmis
Dicranata
+ +
bimacidate
Limnaphila sp. + + +
Hexatama bicolar + + +
. Limnophora
Muscidae 7 +
riparia
Psyhodidae Perivoma sp. +
Tipulidae Tiprla sp. + +
Simuliidae Stmualiem sp. + +1 + + +
Cluronomidae + + + + + + +
Dactylocladius L 4 L +
brevipalpis

Note: +%*, the samples are only found m qualitative samplings
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Taxonomic
groups

Species

Localities

TO

T1

T3

Vive | Vi

Vil

Vi3

Vid

Trichoptera
Goendae

Goera pilosa

+

+ |
g

Lithes rmiger

Hydropsycludae

Chewm atopsyche
lepida

+1

Hydropsyche sp.

Hydropsyche
QHGUSTIPEHIE

Hydropsyche
caomtubernalis

Hydropsyche
instabilis

Hydropsyche
pellucidula

+i4

Lepidostomatidae

Lepidostoma
hirtum

Leptocendae

Athripsodes sp.

Athripsodes
bilineatus

Linmephilidae

Allagamus sp.

Dirissiis
annlatis

Limnephilus sp.

Potamaophylax
cingulatus

Paoram aphylax
latiperra

Philopotamidae

Chimarra
marginata

ik

Philoparamiis
HOREQHLS

Wormaldia
accipitalis

Warmaldia
subnigray

Polycentropodidae

Nevreclipsis
bimaculata

Polycentropus
Aavomaculatus

+i4

Rhyacoplulidae

Rhyacophila
nubila

Fhyacophila
dorsalis

Fhyacophila
pascoei

Rhyacophila
praemorsa

Rhyacaphila
Sfascigta

+

+

+

+71

+I+

Sericostomatidae

Sericostoma
persanatiing

+

ikt

+

+

ikt

Note: +%*, the samples are only found m qualitative samplings.
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Table 3. Values of similarity index for localities on the Visocica and Temska Rivers.

Localities. | Vi0 | Vil | Vi2 | Vi3 | Vid | TeOd | Tel |Te2 | Te3
Vispring | 444 318 276 | 271 | 380 |285 | 222 |32.0 (313
Vi0 -- 243 | 258 (214 | 205 | 125 | 142 |21.2 | 208
Vil -- 556 | 493 | 321 | 204 | 440 |53.1 | 43.0
Vi2 - 595 (467 [ 485 | 600 | 63.5 | 488
Vi3 -- 478 | 343 | 513 | 582 | 500
Vid - 340 [ 421 [ 4511 | 444
TeO - 60.0 | 509 | 357
Tel -- 70.7 | 48.4
Te2 - 50.7

human impact) are more favorable for Trichoptera than
for any other macrozoobenthic group. This significant
diversity is matched by high values of the Shannon-
Weaver index, which on the Temska River ranges from
1.80 (at the Te3 locality) to 2.45 (at the TeO locality). In
the Visocica River, the highest value of this diversity
index (2.59) is at the Vi3 locality, the lowest (1.40) at the
Vi0 locality.

The diversity of macrozoobenthos in the Visocica
and Temska Riversis greater than in the Lisinski Brook,
with 65 taxa(Filipovi¢, 1965); the Grosnicka River,
with 66 taxa (B arac kov, 1973); the Kriveljska River,
with35taxa(M arkovi¢ and Miljanovi¢, 1995);
the Lomnic¢ka River, with 74 taxa (K onta, 1997); the
Jablanica River (a tributary of the Kolubara River) with
97 taxa (Markovi¢ et al. 1998); the Veternica River
with 20 taxa (Martinovié¢-Vitanovi¢ et al.
1998); the Toplica (a tributary of the Kolubara), with 85
taxa (Zivié et al. 2002); and the Peinja, with 80 taxa
(Simi¢ and Simi¢, 2003). It is lower than in the
Svrljiski and Trgoviski Timok Rivers with 149 taxa
(Simi¢, 1993); the Djetinja River with 112 taxa
(Markovi¢, 1995); the Obnica River with 104 taxa
(Markovi¢ etal. 1997); the Kolubara River with 114
taxa(Markovi¢ etal. 1999); and the Southern Mora-
vaRiver, with 141 taxa (Zi vi ¢, 2005), including al its
tributaries of the first rank, namely the Pusta Reka River,
with 192 taxa; the Toplica River with 163 taxa; the Vlasi-
na River, with 145 taxa;, the Moravica River, with 140
taxa; the NiSava River, with 131 taxa; the Jablanica
River, with 126 taxa; and the Veternica River, with 124
taxa (Zivi¢é, 2005).

Quantitative analysis of the macrozoobenthos fauna
of the Visocicaand Temska Riversreved s that thereisno
clearly dominant group and that moving downstream

considerable changes occur in quantitative composition
of the benthocenosis. The lack of a dominant group sets
theVisocica and Temska Rivers apart from other rivers of
the NiSavaRiver basin, where Gammaridae are dominant
(Zivié, 2005). Gammaridae are significantly present in
the Visocica, but they are virtually absent in the Temska
River. Thisfact might be caused by influence of the other
contributing stream, namely the Toplodolska River,
where Gammaridae are almost completely absent
(Zivié, 2005). Strong influence of the Toplodolska
River is evident in the fact that the Te0 locdity has small
similarity (only 34%) with the Vi4 locality, even though
the distance between them is just 70 m. On the other
hand, similarity with the next locality (Tel, which is
located 4.7 km downstream from TeQ), is very great -
60%. Apart from Te0, a specific nature of the macro-
zoobenthos community in terms of qualitative and quan-
titative structure is also characteristic of the source of
these rivers. Thoselocalities, the Vi Spring and Vi0, have
the lowest values of the similarity index and diversity
index and are characterized by dominance of Mollusca
and Gammaridae, respectively, which is in agreement
with our previous results (Markovic¢, 1998;
Strahini¢,2000; Zivi¢, 2005).

In some investigated riversin Serbia, a single domi-
nant group of macrozoobenthic organisms characteristic
of the entire river course can be easily distinguished, e.
g., the order Ephemeroptera is dominant and Plecoptera
and Diptera are subdominant in the Lisinski Brook and
the Grodnicka River (Filipovi¢, 1965, Barackov,
1973). Oligochaeta are dominant and Chironomidae are
subdominant in the Djetinja River (M arkovi ¢, 1995).
In the Pusta Reka River, Gammaridae are dominant in the
source region, Chironomidae and Ephemeroptera in the
region of the upper and middle course, and Trichopterain
thelower course of theriver (Strahini¢, 2000). On
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the other hand, in the benthocenosis of some rivers in
Serbia such as the Lomnicka River (K onta, 1997), the
Svrljiski and Trgoviski Timok Rivers (Simi¢, 1993)
and the Brestovacka River (Randjelovi¢, 2002),
there are several equaly represented groups of macro-
zoobenthos. In the Svrljiski and Trgoviski Timok Rivers,
Gammaridae, Oligochatea, and Mollusca are dominant;
larvae of Ephemeroptera, Plecoptera, and Diptera are
dominant in the Lomnic¢ka River; while the most abun-
dant groupsin the Brestovacka River are Gammaridae,
Trichoptera, Chironomidae, and Mollusca Apart from
that, in these rivers, unlike the Pusta Reka River, thereis
no regular succession of dominant groups aong the river
course. The quantitative composition of benthocenoses
along the courses of the Temska and Visocica Rivers
exhibits the same pattern (more than one dominant group
along the entire course). This can be attributed to habitat
heterogeneity in highland regions, which creates higher
diversity at all levels of biologica organization - species,
ecoform, or community (Hy nes 1960; Allan 1995).

CONCLUSION

The bottom fauna of the Visocicaand Temska Rivers
iscomposed of 17 groups of macroinvertebrates with 101
determined taxa. The highest diversity isin the order Tri-
choptera, with 28 species from nine families. The least
diverse groups (with only one identified species) are
Nematomorpha, Hirudinea, Odonata, and Megaloptera.
At all investigated localities, the most frequent species
are Elmis aenea (70.00%), Ancylus fluviatilis, and Baetis
sp. (60.00%).

The similarity of zoobenthic communities in the
Visocicaand Temska Rivers varies from 12.5% (between
the localities Vi0 and Te0) to 70.7% (between the locali-
ties Tel and Te2). The least abundant benthocenosis in
theseriversisat the Tel locality, with 847 ind/m?, on the
Temska River while the most abundant one is at the Vi2
locality, with 4.616 ind/m?, on the Visocica River.

On the majority of the investigated river profiles, the
greatest relative numbers are recorded for larvae of Ephe-
meroptera (with 54,25% at the TeO locality) and Tri-
choptera (with 52,50% at the Te2 locality). The most
important components in formation of the benthocenoses
of the Visocica and Temska Rivers are Ephemeroptera
(21.41%) and Trichoptera (20.90%) larvae. Gammaridae
(14.58%), Coleoptera (13.52%), and Mollusca (12.73%)
are aso very significant. Organisms belonging to the

order Coleoptera and phylum Mollusca are best repre-
sented in the summer (26.41% for Coleoptera and
22.91% for Mollusca), while Trichoptera and Ephe-
meroptera larvae are dominant during the autumn
(27.64% for Trichoptera and 24.08% for Epheme-
roptera).

At investigated localitiesin the Temska River, values
of the Shannon-Weaver diversity index range from 1.80
(at the Te3 locality) to 2.45 (at Te0). In the Visocica, the
highest diversity of macrozoobenthos (2.59) is at the Vi3
locality, the lowest (1.40) at the ViO locality. The least
diverse macrozoobenthos communities are present at the
Vi0 and Te3 locdlities.
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CACTAB, CTPYKTYPA U CE30HCKA JUHAMUKA MAKPO3OOBEHTOCA
Y TEMCKOJ PEIIM 1 BUCOUHNIIA

'MBAHA XUBWRA, 3. MAPKOBUH u . JEJIEHA WINH

*Buonowku paxyrimem u *Ilowonpuspeonu (parxynmem, Ynueepzumem y Beozpady, 11000 Feoepad, Cpouja u Lpua T'opa

HcrpaxuBama 3aje/iHUIIe Makpo3oobeHToca Temcke
peke u Bucouwniie mbapeHa cy y jero u jecen 2001.
roguae Ha 10 nokanurera. Y 46 npoOa 3a KBaHTUTATHBHY

n 10 3a kBanuTaruBHY aHanuzy uaeHtugukonad je 101

TakcoH n3 17 rpyna mMakpo3oobeHToCa.
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Hajseher musepsutera je pen Trichoptera (28 spcra
u3 9 pamunmja), a HajocKyaHHUjer cacTasa (ca Mo jeHOM
Haljenom Bpctom) cy Nematomorpha, Hirudinea,
Odonata wu  Megalopteras Ha  mpoyuaBaHuM
JokanuTetuma Hajuenthe ce cpehy Bpcte Elmis aenea
(70.00%), Ancylusfluviatilis u Baetis sp. (po 60.00%).

Uctpaxupane nokamurere Bucounue u Temcke pexe
OJTHKYyje MexycoOHa ciamuHOCT om 12,5 % (usmely
nokanurera VIO u Te0) mo 70 % (u3mely nokamurera
Tel u Te2).

Ha wucrpaxuBanuMm nokaauteTumMa TeMcke peke,
omcer Bapupama Shannon-Weaver-osor uHIeKca

musepsutera ox 1,80 (Ha mpoduny Te3) mo 2,45 (ma
Te0). YV peuu Bucouniu Hajeha je pasHOBpPCHOCT
Makpo3000eHTOCa Ha Jokanutery Vi3 - 2,59, a Hajmarmba
- 1,40 (1a npoduy Vi0).

Hajmame pazHOBpcHe 3ajeqHuIle Makpo3000eHToCca
cy Ha jokamutetnma Vi0 u Te3, rme cy 3aberexeHe
HajBUIIe BpegHocTH Simpson-osor wunaekca (0,35
onrocHo 0,34).
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