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FAUNA OF EPHEMEROPTERA IN THE RUNNING WATERS OF WEST SERBIA
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Abstract — During the period 1988 — 1996 the Ephemeroptera diversity in West Serbia was studied. These investiga-
tions included 124 springs, considerable number of spring regions, as well as rivers: the SuSica, Djetinja, Skrapez, Po-
cibrava, Banja, Gradac, Jablanica, Obnica and Kolubara. A total of 45 taxa belonging to 8 families were identified. At
the majority of sampling locations: Baetis rhodani, Baetis sp., Ecdyonurus sp., Ephemera danica, Ephemerella-ignita,
Caenis moesta, Habrolepioides modesta and Rhitrogena semicolorata were present. The smallest Ephemeroptera diver-
sity in the studied waters was recorded in springs and the greatest one in middle parts of the mountain running waters.

INTRODUCTION

Ephemeroptcra are a very old group of insects that
appeared in the Younger Paleozoic period. They are
among the most important groups of insects. Their lar-
vae inhabit freshwater ccosystems having a significant
place in secondary productivity and fish feeding in run-
ning waters. Ephemeroptera are very sensitive to the
changes of environmental conditions in running waters
particularly to organic pollution and therefore represent
suitable indicators of water quality. Usually they inhabit
rocky and stony bottom, but some of them find their
shelter in moss growth (Habroleptoides), fallen leaves
(Paraleptophlebia) or burrow in soft muddy or sandy
deposits (Ephemera). Morphologically they arc adapted
to specific environmental conditions of their habitat.

Faunistic and taxonomic studies of Ephemcroptera
have started in Europe more than a century ago. In Ser-
bia the first data about Ephemeroptera appeared at the
end 19th and the beginning of 20th century when Kla-
palek (1898, 1906), studying Ephcmeroptera from Bo-
snia and Herzegovina, collected two of 26 listed taxa
from the river Uvac (at present in Serbia). As far as in
1950, Zivojinovié (1950) listed 9 specics of Ephem-
eroptera from the rivers of East Serbia. Filipovié
(1954, 1968, 1969,1975, 1976, 1979) published the data
of her investigations in the running waters of Kopaonik
and Zlatibor mountain regions, as well as in the regions
of Golija, Ku¢aj, Rtanj, Crni Vrh and TupiZnica where
she investigated this group of insccts in the course of
biocQenological studies of mountain running waters,
including Ephemeroptera. Up to now, only two publica-
tions were dealing with Ephemeroptera (Markovié
and Jankovié1989; Markovi¢ and Mitrovic-
Tutundzié 1997).

117

UDC 595.734 (28) (497.11)

MATERIAL AND METHODS

~ The study of Ephemeroptera in running waters of
mountain regions in West Serbia was carried out during
the period 1988 - 1996. In this study, 124 springs, a con-
siderable number of spring regions and water courses of
the Susica, Djetinja, Skrapez, Banja, Pocibrava, Gradac,
Jablanica, Obnica and Kolubara'were included.

The samples of Ephemeroptera larvae were col-
lected by hand from waterbeds and using modified Sur-
ber net. Identification was done with the preserved ma-
terial, using determination keys (Zadin 1940; Iko-
nomov 1959; Grandi 1960; Muller-Liebenau
1975; Zelinka 1980).- i

RESULTS AND DISCUSSION.

During the ninc-year—study period of Ephemer-
optera from springs, spring regions and mountain run-
ning water a total of 45 taxa from 8 families’were re-
corded. The greatest diversity was obscerved within fami-
lies Heptagenidae (16 taxa), than Baetidae (11), while
Leptophlebiidae (5), Cacnidac (4), Ephemerellidae (4),
Ephemeridac (3), Siphlonuridae (1) and Oligoneuriidae
(1) were much less diverse.

Classis Insecta

Ordo Ephemcroptera
Familia Heptagenidae
Genus Ecdyonurus
Ecdyonurus sp.

Localities: Fountainhead Ladjevac (Raca at Bajina

Basta): 23.8.1994; Spring in the Maljen Mt. (at Ca-

lacki stream): '12.8.1993; Spring in the Maljen Mt.
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— second: 12.8.1993; Spring at the Gradac river (at
Suncani Vir): 18.8.1994; Spring region of the Poci-
brava (Petnica by Valjevo): 19.8.1994; Spring re-
gion of the Susica (Stapari by Uzice): 30.5.1994,
23.5.1995; Spring region of Hajducka Voda (Tara
Mt.): from 22.11.1994 to 26.11.1995; Spring region
of the Banja (Petnica): 6.3.1994; the Obnica river
(Stave by Valjevo): 23.11.1991, 3.8.1992; the Ob-
nica river (PriCevi¢i by Valjevo): 10.5.1991, 23. 11.
1991, 24.5.1992; the Obnica river (Valjevo):
1.8.1991; the Jablanica river (Bebi¢a Luka by Va-
jevo): 6.8.1992; the Jablanica river (Rovni by Va-
jevo): 31.10.1992, 6.8.1993, 5.3.1994; the Jablanica
river (Valjevo): 10.5. 1991; the Kolubara river
(Valjevo): 6.8.1993; the Pocibrava stream (Pet-
nica): from 30.7.1991 to 23.11.1993; the Gradac
river (Celije by Valjevo): from 22.5.1993 to
13.11.1993; the Gradac river (Valjevo): from
24.5.1991 to 24.11.1991.

Ecdyonurus venosus Fabricius 1775;

Localities: Popovo Vrelo (éelije): from 25.7.1990
to 12.2.1995; Spring region of the Suica river
(Stapari): 2.3.1995., 23.5.1995; the Obnica river
(Stave): from 10.5.1991 to 5.3.1994; the Jablanica
river (Rovni): 24.5.1992, 12.11.1993.

Distribution in Europe: (according to Pu t h z
1978): The Iberian Peninsula, the Pyrences, Italy,
the Alps, Dinaric west Balkans and East Balkans,
West and Central middle Mountains, the Car-
pathians, Hungarian Plain, Pontic Province, West
Plain, Baltic Province, East Plain, Ireland and
England.

Ecdyonurus helveticus Eaton, 1887 (= E. bollenganus);

Localities: Spring region of the Ljubisnica river -
little fountain head (Ljubi§, Zlatibor Mt.):
4.7.1994.

Distribution in Europe: Italy, the Alps, Greek west
Balkans, East Balkans, West middle Mountains,
while for the area of West Serbia which belongs to
the region of Dinaric west Balkans it was ljuoted
(according to P u t h z 1978): that the species Ec-
dyonurus helveticus was not found, but it can be
expected with great probability.

Ecdyonurus dispar Curtis, 1834 (= E. fluminium);

Localities: Fountainhead Ladjevac: 22.11.1994; the
Obnica river (Priceviéi): 23.11.1991, 5.3.1994; the
Obnica river (Valjevo): 1.2.1992; the Kolubara
river (Valjevo): 25.5.1992; the Gradac river (Va-
lievo): 24.5.1992; the Dijetinja river (Stapari):

22.8.1988, 10.11.1988; the Dijetinja river (Uzice):
17.5.1988, 10.11.1988; the Susica river (Stapari):
10.11.1988. ‘

Distribution in Europe: the Iberian Peninsula, the
Pyrenees, Italy, the Alps, the Balkans, West and
Central middle Mountains, the Carpathians, Hun-
garian Plain, Pontic Province, West Plain, East
Plain, Ireland and England.

Ecdyonurus torrentis Kimmins, 1942;

Localitics: Spring in the Maljen Mt. (by Kraljev
Stol): 12.8.1993; Spring region of the Hajducka
Voda (Tara Mt): 1.6.1994, 23.8.1994; the
Jablanica river (Bebica Luka): 31.7.1991; the
Jablanica river (Rovni): 16.1.1993.

Distribution in Europe: East Balkans, West and
Central middle Mountains, the Carpathians, Hun-
garian Plain, East Plain, Ireland and England. For
Dinaric west Balkan neither the presence nor the
absence of Ecdyonurus torrentis was proved (ac-
cording to P u t h z 1978).

Ecdyonurus submontanus Landa, 1970,

Locality: the Jablanica river (Bebiéa Luka):
6.8.1992.

Distribution in Europe: Central middle Moun-
tains, the Carpathians and East Plain. For the Bal-
kans (according to P u t h z 1978) neither the
presence nor the absence of Ecdyonurus submon-
tanus was proved.

Ecdyonurus ljuadrilineatus Landa, 1970;

Locality: Spring of Pocibrava: 15.5.1995, 19.8.1995.
Distribution in Europe: Central middle Moun-
tains, the Carpathians, Central and East Plains.
For the Balkans neither the presence nor the ab-
sence of Ecdyonurus ljuadrilineata was proved (ac-
cording to P u t h z 1978).

Ecdyonurus affinis Eaton, 1885;

Localities: Susica fountainhead: 2.3.1995; Spring of
Pocibrava: from 8.8.1993 to 15.5.1995; Spring re-
gion of the Pocibrava stream: from 23.5.1993 to
19.8.1995; Spring region of the Banja river: from
23.5.1993 to 18.2.1995; Spring region of Deguri¢a
fountainhead: 4.7.1992; the Pocibrava stream:
from 11.5.1991 to 8.8.1993.

Distribution in Europe: Greek west Balkans, Cen-
tral Plains, East Plains, and Baltic Province. For
Dinaric west Balkans neither the presence nor the

absence of Ecdyonurus torrentis was proved (ac-
cording to Pu t h z 1978).
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Ecdyonurus lateralis Curtis, 1834 (='E. rivulorum);

Localities: Spring of Pocibrava:17.1.1993; Spring
region of the Pocibrava stream: 14.5.1994,
19.8.1995; the Banja river (Bela Stena by Valjevo):
6.3.1994;
Distribution in Europe: the Iberian Peninsula, the
Pyrcnees, Italy, the Alps, Dinaric west Balkans,
East Balkans, West and Central middle Moun-
tains, the Carpathians, Hungarian Plain, Pontic
Province, West, Central and East Plains, Baltic
Province, Ireland and England.

Genus Heptagenia

Heptagenia sp.
Localitics:  Susica  Fountainhead  (Stapari):
23.5.1995; Spring of Pocibrava:  8.8.1993,
12.11.1994; Spring region of the Susica river (Sta-
pari): 22.8.1990, 23.5.1995, 5.8.1995; Spring region
of the Pocibrava river: 13.11.1993, 19.8.1995; the
Jablanica river (Bebi¢a Luka): 31.1.1992; the
Jablanica river (Rovni): 31.1.1992, 24.5.1992,
5.3.1994; the Pocibrava strcam (Petnica) 2.8.1992,
8.8.1993.

Heptagenia sulphurea Miillcr, 1776;
Locality: Spring region of the Gradac river (Bo-
gati¢ by Valjevo): 14.5.1994, 17.5.1995;
Distribution in Europe: the Iberian Peninsula, It-
aly, Greek west Balkans, East Balkans, West and
Central middle Mountains, the Carpathians, Hun-
garian Plain, Pontic Province, West and Central
Plains, Baltic province, East Plain, Ireland, Eng-
land, Boreal Plateau, Tundra, Taiga and the Cau-
casus. While for the area of West Serbia, which
belongs to the region of Dinaric west Balkans it
was ljuoted (according to Puthz 1978) that the
species Heptagenia sulphurea has not becn found,
but it can be expected with a great probability.

Heptagenia fuscogrisea Retzius, 1783 (= Hepiagenia ros-

sicus); ‘
Localities: Susica fountainhead: 23.11.1994,
2.3.1995; Spring in the Maljen Mt. (by Calacki
stream): 12.8.1993; Spring region of the SuSica
river (Stapari): 2.3.1995.

~ Distribution in Europe: East Balkans, Central

Heptagenia coreulans Rostock, 1877;

Localities: thc Jablanica river (Bebia Luka):
12.11.1993; the Pocibrava stream: 22.5.1993; the
Gradac river (Valjevo): 1.2.1992.

Distribution in Europe: Italy, the Alps, East Bal-
kans, West middle Mountains, the Carpathians,
Hungarian Plain, Pontic Province, West and Cen-
tral Plains, Baltic Province, East Plain, Tundra,
Taiga. For Dinaric west Balkans the presence of
Heptagenia coreulans (according to Puthz 1978)
was not proved with certainty.

Genus Rhitrogena

Rhitrogena semicolorata Curtis, 1834 (= Rhitrogena griso-
culata);

Localitics: Spring region of the Ljubisnica river -
little fountainhead (Ljubi$, Zlatibor Mt.): 4.7.1994;
Spring region of the Gradac river (Bogatic):
16.1.1993; Spring region of Hajducka Voda (Tara
Mt.): from 1.6.1994 to 26.11.1995; Obnica (Stave)
24.5.1992; Jablanica (Bebi¢a Luka): from 11.5.1991
to 5.3.1994; the Jablanica river (Rovni): from
11.5.1991 to 12.11.1993; the Gradac river (¢elije):
from 11.5.1991 to 5.3.1994; the Djetinja river (Sta-
pari): 15.1.1988, 11.10.1988; the Djetinja river
(Utice): 17.5.1988.

Distribution in Europe: the Iberian Peninsula, the
Pyrenees, Italy, the Alps, the Balkans, West and
Central middle Mountains, the Carpathians, Hun-
garian Plain, Pontic Province, West Plain, East
Plain, Ireland and England.

Genus Epeorus
Epeorus sp.

Locality: the Djetinja river (Turica by UzZice):
16.1.1988, 17.5.1988, 10.11.1988.

Epeorus assimilis Eaton, 1885 (=Epeorus sylvicola);

Localities: Spring region of the Gradac river (Bo-
gati¢): 22.5.1993, 19.2.1995; the Jablanica river
(Bebica Luka): 31.1.1992.

Distribution in Europe: the Iberian Peninsula, the
Pyrenees, Italy, the Alps, the Balkans, West and
Central middle Mountains, the Carpathians, Hun-
garian Plain, Pontic Province, West Plain, East
Plain and Caucasus.

middle Mountains, the Carpathians, Hungarian Familia Leptophlebiidae
Plain, West, Central and East Plains, Baltic Prov- Genus Habroleptoides

ince, Ircland, England, Boreal Plateau, Tundra,
North Sweden and Taiga. For Dinaric west Balkan

. ' carpatica);
neither the presence nor the absence of Heptagenia - . .
P . Localities: Spring of Hajducka Voda (Tara Mt.):
f;‘g%’"““ was proved (according to Puthz 22.11.1994; Spring in the Maljen Mt. (by Calacki

Habroleptoides modesta Hagen, 1864 ( = Habroleptoides
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stream): 12.8.1993; Spring in the Maljen Mt. - sec-
ond: 12.8.1993; Spring in the Maljen Mt. - third:
12.8.1993; Spring on the Maljen - fourth: 12.8.
1993; Spring region of Hajducka Voda (Tara Mt.):
22.11.1994, the Obnica river (Stave): 24.5.1992,
15.1.1993, 21.5.1993; the Jablanica river (Bebica
Luka): 31.1.1992, 5.3.1994; the Jablanica river
(Rovni): 31.10.1992, 16.1.1993, 12.11.1993; the Po-
cibrava stream: 22.5.1993; the Gradac river
(Celije): 13.11.1993, 5.3.1994; the Gradac river
(Valjevo): 24.11.1991, 1.2.1992, 24.5.1992; the
Djetinja river (Vrutci): from  16.1.1988 to
10.11.1988; the SuSica river (Stapari): 16.1,1988,
10.11.1988; the Dijetinja river (Uzice): 16.1.1988,
22.8.1988, 10.11.1988;

Distribution in Europe: the Iberian Peninsula, the
Pyrenees, Italy, the Alps, the Balkans, West and
Central middle Mountains, the Carpathians, Hun-
garian Plain, Pontic Province.

Genus Paraleptophlebia
Paraleptophlebia cincta Retzius, 1783,

Locality: the Jablanica river (Rovni): 5.3.1994.
Distribution in Europe: West and Central middle

-Mountains, the Carpathians, Hungarian Plain,

West and Central Plains, Baltic province, East
Plain, Irland, England, Boreal Plateau, Tundra,

- Taiga. For the Balkans neither the presence nor
-the absence of Paraleptophlebia cincta was proved

(according to Puthz 1978).

Paraleptophlebia submarginata Stephens, 1835

(= P. castanea); -
Localities: the Djetinja river (Stapari): 10.11.1988;

.. the Djetinja river (UZice): 16.1.1988.

Distribution in Europe: Found throughout
Europe, except in the Iceland, the Caucasus and
Caspian Plain.

Genus Habrophlebia
Habrophlebia lauta Eaton, 1884;

‘Localities: Spring Hajducka Voda (Tara Mt.):
- 22.11.1994, Spring of Pocibrava: 8.8.1993, Spring

on the Maljen Mt. (by Kraljev Stol): 12.8.1993;
Spring region of the SuSica river (Zlatibor Mt.):
4.9.1989, 30.5.1994, the Obnica river (Stave):
21.5.1993; the Pocibrava stream: 8.8.1993; the
Djetinja river (Uice): 23.8.1988. :

Distribution in Europe: Italy, the Alps, the Bal-
kans, West and Central middle Mountains, the
Carpathians, Hungarian Plain, West, Central and

! East Plains, Baltic province, Tundra and Taiga.

Habrophlebia fusca Curtis, 1834;
Locality: Spring Hajdutka Voda (Tara Mt.):
22.11.1994.
Distribution in Europe: the Iberian Peninsula, the
Pyrenccs, Italy, the Alps, the Balkans, West and
Central middle Mountains, the Carpathians, Hun-
garian Plain, Pontic Province, West, Central and
East Plains, Baltic Province, England and Taiga.

Familia Baetidae

Genus Baetis

Baetis sp.
Localities: ~ SuSica  fountainhead  (Stapari):
23.11.1994, 2.3.1995, 23.5.1995; Fountainhead
Ladjevac:  22.11.1994; Fountainhead Popovo
Vrelo: from 25.7.1990 to 19.2.1995; Spring near the
Gradac river by Suncani Vir: 18.8.1995; Degurica
fountainhead (Deguriéi): 4.7.1990, 20.8.1994; So-
kanovi€a fountainhead (Bioska by Utzice):
26.11.1995; Little fountainhead of the Raca river
(Raca): 26.11.1995; Spring of the Uvac river: 23.10.
1995; Fountainhead Veliko Vrelo (Medjani):
29.10.1995; Spring region of the Pocibrava stream:
14.5.1994, 20.2.1995; Spring region of the Susica
river (Stapari): 22.8.1990, 30.5.1994, 28.8.1994;
Spring region of the Gradac river: from 25.7.1990
to 14.8.1995; Spring region of Hajdutka Voda:
1.6.1994, 26.11.1995; Spring region of the Povlen-
ska river (Povlen Mt.): 28.8.1994; Spring region of
the RaSka river: 29.11.1995; the Obnica river
(Stave): 24.5.1992, 3.8.1992; the Jablanica river
(Bebica Luka): from 31.7.1991 to 5.3.1994; the
Jablanica river (Rovni):. from 31.7.1991 to
21.5.1993; the Pocibrava strcam (Petnica): from
11.5.1991 to 8.8.1993; the Banja river (Bela Stena):
from 2.8.1991 to 8.8.1993; the Gradac river (Bo- .
gdtlc) from 12.5.1991 to 13.11.1993; the Gradac
river, (CLI]](.) from 11.5.1991 to 5.3.1994; the Gra-
dac river (Viljevo): from 2.8.1991 to 13.11. 1993;
the Skrapez river (Pozcga) 17.1.1988; the Djetinja
river (Vrutci): 22.8.1988.

Baetis vernus Curtis, 1834;

Locality: Spring region of the Gradac river (Bo-
gati¢): 6.8.1993, 14.5.1994.

Distribution in Europe: the Pyrenees, Italy, the
Alps, the Balkans, West and Central middle
Mountains, the Carpathians, Hungarian Plain,
Pontic Province, West, Central and East Plains,
Baltic Province, Ircland, England, Boreal Plateau,
Tundra, Taiga and the Caucasus.
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Baetis fuscatus Linne 1761(=B. bioculatus, = B. venus-

tulus);
Localities: Spring region of the Gradac river:
14.8.1995; the Kolubara river (Lajkovac): 1.11.
1992; the Pocibrava stream (Petnica): 30.7.1991;
the Banja river (Bela Stena): 13.11.1993; the Gra-
dac river (Cclijc): from 6.8.1992 to 6.8.1993.
Distribution in Europe: the.Iberian Peninsula, the
Pyrences, Italy, the Alps, Dinaric west Balkans,
East Balkans, West and Central middle Moun-
tains, the Carpathians, Hungarian Plain, Pontic
Province, West, Central and East Plains, Baltic
Province, England, Boreal Platcau, Tundra, North
Sweden, Taiga. ’

Baetis alpinus Pictct 1843 (=B. carpaticus, =B. dorieni );
Localities: Spring region of the Gradac river: 13.
11.1993; the Djetinja river (Vrutci): 22.8.1988;
Distribution in Europe: the Iberian Peninsula, the
Pyrences, Italy, the Alps, the Balkans, West and
Central middle mountains, the Carpathians, Pontic
Province, West and East Plains.

Baetis rhodani Pictet 1843 (=B. pusillus);

Localities:  SuSica  fountainhcad - (Stapari):
23.11.1994, 2.3.1995, 28:11.1995; Ladjevac foun-

the Gradac river (Bogatic): 14.8.1995; Degurica
fountainhead (Deguriéi): 4.7.1992; Spring region
of the Ljubisnica river - little fountainhead (Lju-
bis): 4.7.1992; Spring region of Susica (Stapari):
30.5.1994; Spring region of the Gradac river: from
12.5.1991 to 19.2.1995; Spring region of Ladjevac
(Raca): 31.7.1995, Spring region of the Banja river
(Petnica) 8.8.1993; Spring region of Pocibrava
(Petnica): 8.8.1993; the Obnica river (Stave):
5.3.1994; the Obnica river (Priceviéi): 5.3.1994; the
Obnica river (Valjevo): from 23.11.1991 to
5.3.1994; the Kolubara river (Valjevo): from
2.8.1991 to 25.5.1992; the Kolubara river (Lajko-
vac): 5.8.1992; the Jablanica river (Bebica Luka):
from 11.5.1991 to 5.3.1994; the Jablanica river
(Rovni): from 31.7.1991 to 5.3.1994; Pocibrava
stream 10.5.1991, 22.5.1993, 8.8.1993; the Banja
river (Bela Stena): from 2.8.1991 to 8.8.1993; the
Gradac river (Bogati¢): 16.1.1993; the Gradac river
(Celije): from 23.5.1992 to 5.3.1994; the Gradac
river (Valjevo): from 2.8.1991 to 5.3. 1994; the
Susica river (Stapari): 16.1.1988, 17.5.1988,
10.11.1988; the Djetinja river (Vrutci): 22.8.1988,
10.11.1988; the Djetinja river (Stapari): from
16.1.1988 to 10.11.1988; the Djetinja river (UzZice):

tainhead: 26.11.1995; Little lower fountainhcad of

from 16.1.1988 to 10.11.1988; the Skrape river
(PoZega): 17.1.1988, 18.5.1988.

Distribution in Europe: Throughout Europe:ex-
cept the Iceland and Caspian Plain where the
presence of the this species was not proved for
certain (according to Puthz 1978).

Baetis tracheatus Keffermuller & Machel, 1967

Locality: Spring region of the Gradac river:
19.2.1995, 17.5.1995;

" Distribution in Europe: Central Plain, while for

the majority of other regions among them the Bal-
kans (according to P u t h z 1978) cither thc pres-
ence or the absence were not proved.

Buaetis lutheri Muller - Liebenau, 1967

Localities: Spring region of the Gradac river:
20.8.1994, 17.5.1995; the Obnica river (Stave):
15.1.1993; the Jablanica river (Bebica Luka):
21.5.1993; the Gradac river (Bogati¢): 6.8.1991,
13.11.1993; the Gradac river (Celije): 23.5.1992;
the Djetinja river (Vrutci): 22.8.1988; 10.11.1988;
the Susica river (Stapari): 10.11. 1988; thc Djetinja
river (UzZice): 10.11.1988;

Distribution in Europe: the Iberian Peninsula, the
Pyrenees, the Alps, Greek west Balkans, East Bal-
kans, West..middle Mountains, Central middle
Mountains, the Carpathians, Pontic Province,
West Plain, East Plain. For the region of the Di-
naric west Balkans it was noted (according to
Puthz 1978) that the species Baetis lutheri has not
been found, but it could be excepted with a great
probability.

Baetis buceratus Eaton, 1870 (=B.grandii);

Locality: the Pocibrava strecam (Petnica):
11.5.1991.

Distribution in Europe: the Iberian Peninsula, It-
aly, East Balkans, West middle Mountains, Pontic
Province, Central Plain, Eastern Plain and Eng-
land, while for the area of West Serbia which be-
longs to the region of Dinaric west:Balkans it was
ljuoted (according to Puthz 1978) that the spe-
cies Baetis buceratus was not found, but it can be
expected with a great probability. ...

Genus Centroptilum
Centroptilum luteolum Muller 1776;

Locality: Spring region of Ha]dmka ‘Voda (Tara
Mt.): 22.11.1994.

Distribution in Europe: Throughout Europe ex-
cept the regions of the Iceland and Caspian Plain.
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Genus Cloen

Cloen sp.
Locality: the Obnica river (Valjevo): 10.5.1991.

Cloen dipterum Linne, 1761 (=C. rufulum, =C. szegedi);
Localities: Spring region of the Gradac river:
22.5.1993; Spring (Prljevi¢i at Uzice): 22.10.1995.
Distribution in Europe: Throughout Europe ex-
cept the Iceland, the Pyrenees, Ireland and Cas-
pian Plains.

Familia Caenidac

Genus Cacnis

Caenis sp.
Localities: the Kolubara river (Valjevo): 23.5.1992,
6.8.1993; the Obnica river (Stave): 24.5.1992,
3.8.1992, 21.5.1993; the Obnica river (Priceviéi):
from 10.5.1991 to 5.3.1994; the Obnica river (Va-
jevo): from 1.8.1991 to 5.3.1994; the Kolubara river
(Valjevo) from 2.8.1991 to 12.11.1993; the Kolu-
bara river (Lajkovac): 6.8.1993; the Jablahica river
(Bebi¢a Luka): 31.7.1991, 6.8.1992; the Jablanica
river (Rovni): 11.5.1991, 6.8.1993, 5.3.1994; the
Jablanica river (Valjevo): 24.5.1992, 4.8.1992,
21.5.1993; the Banja river (Bela Stena): 13.11.1993;
the Gradac river (Valjevo): 2.8.1991, 1.2.1992.

Caenis macrura Stephens, 1825;
Locality: the Kolubara river (Lajkovac): 6.8.1993;

Distribution in Europe: Throughout Europe, ex-
cept in the Iceland where it was not found (ac-
cording to P u t h z 1978) as well as, in the Iberian
Peninsula, Ireland, North Sweden and Caspian
Plain where neither the presence nor the absence
were proved.

Caenis undosa Ticnsun,1929 (= C. lactea );

Localities: the Obnica river (Stave): 3.8.1992; the
Kolubara river (Valjevo): 23.5.1992, 6.8.1993; the
Gradac river (Celije): 11.5.1991.

Distribution in Europe: the Alps, Central middle
Mountains, West, Central and East Plains, Baltic
Province, Boreal Platcau, Tundra and Taiga. For
the Balkans neither the presence nor the absence

of Caenis undosa was proved (according to Puthz
1978).

Caenis pseudorivolorum Keffermuller, 1960;
Locality: the Obnica river (Stave): 3.8.1992.

Distribution in Europe: Pontic Province, Central
and East Province. For the Balkans ncither the
presence nor the absence of Caenis pseudorivolo-
rum were proved (according to Puthz 1978).

Familia Ephemeridae
Genus Ephemera

Ephemera sp.

Localitics: Spring of the Pocibrava stream (Pet-
nica): 15.5.1995; Spring of the Uvac river:
23.10.1995; the Obnica river (Stave): 1.8.1991,
23.11.1991; the Obnica river (Pricevici): 1.8.1991;
the Obnica river (Valjevo): 10.5.1991, 1.11.1992;
the Jablanica river (BebiCa Luka): 6.8.1992; the
Jablanica river (Rovni): 5.3.1994; the Pocibrava
strcam: 31.10.1992.

Ephemera danica Muller, 1764;

Localitics:  Ladjevac  fountainhead  (Raca):
1.6.1994, 22.11.1994; Little lower Gradac foun-
tainhead (Bogati¢): 14.8.1993; Little Popovo
fountainhead (Celije): 20.8.1994; One of Gradac
springs by Suncani vir: 18.8.1995; Spring region of
the Pocibrava stream (Petnica): from 17.1.1993 to
19.8.1995; Obnica river (Stave): from 10.5.1991 to
21.5.1993; the Obnica river (PriCeviéi) 24.5.1992;
the Jablanica river (Bebica Luka): 5.3.1994; the
Jablanica river (Rovni): 31.1.1992, 31.10.1992,
12.11.1993; the Kolubara - river (Valjevo):
31.1.1992; the Pocibrava strcam (Petnica): from
30.7.1991 to 5.3.1994; the Gradac river (Celije):
5.3.1994; the Gradac river (Valjevo): 1.2.1992; the
Djetinja river (Vrutci): 22.8.1988, 10.11.1988; the
Dijetinja river (Uzice): 22.8.1988; the Djetinja river
(Stapari): 10.11.1988; the SuSica river (Stapari):
10.11.1988.

Distribution in Europe: Throughout Europe, ex-

- cept the Iceland, Caucasus and Caspian Plains.

Ephemera lineata Eaton, 1870;

Localitics: the Obnica river (Stave): 1.8.1991; the
Kolubara river (Lajkovac): 1.11.1992.

Distribution in Europe: the Iberian Peninsula, the
Balkans, West and Central middle Mountains, the
Carpathians, Hungarian Province, Pontic Province,
West, Central and East Plains, Baltic Province and
England.

Familia Ephemerecllidae
Genus Ephemerella

Ephemerella sp.

Localities: the Obnica river (Stave): 24.5.1992; the
Obnica river (Priceviéi): 6.8.1993; the Obnica river
(Valjevo): 23.11.1991.
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Ephemerella ignita Poda, 1761.

Localities: Fountainhead of the Gradac river (Bo-
gatié): from 16.1.1993 to 14.8.1995; the Obnica
river (Stave): 3.8.1992; the Obnica river (PriCevici):
24.5.1992; the Obnica river (Valjevo): 1.11.1992;
the Kolubara river (Valjevo): 4.8.1991, 21.5.1993;
the Kolubara river (Lajkovac): 1.11.1992; the
Jablanica river (Bebica Luka): 31.7.1991,
21.5.1993, 6.8.1993; the Jablanica river (Rovni):
from 24.5.1992 to 12.11.1993; the Jablanica river
(Valjevo): 24.5.1992, 21.5.1993; the Pocibrava
stream: 22.5.1993; the Gradac river (Celije): from
11.5.1991 to 6.8.1993; the Gradac river (Valjevo):
from 11.5.1991 to 21.5.1993; the Skrape river
(Pocga): 16.1.1988; the Dijetinja river (Vruci):
from 17.5.1988 to 10.11.1988; the Djetinja river
(Stapari) 17.5.1988, 22.8.1988, 10.11.1988; the
Djetinja river (Uice): 17.5.1988, 10.11.1988; the
Susica river (Stapari): 22.8.1988, 10.11.1988;

Distribution in Europe: Throughout Europe ex-
cept the Iceland, North Sweden and Caspian Plain.

Ephemerella kreignoffi Ulmer, 1919(= E. mucronata) ;

Locality: the Obnica river (Stave by Valjevo):
23.11.1991.
Distribution in Europe: the Balkans, West and
Central middle Mountains, the Carpathians, Hun-
garian Plain, Central and East Plains, Baltic Prov-
ince, Boreal Patecau, Tundra, North Sweden and
Taiga.

Ephemerella (Torleya) major Klapalek, 1905 (= E. bel-

gica);

Localities: the Obnica river (Stave): 23.11.1991;
the Jablanica river (Bebi¢a Luka): from 12.11.1993
to 12.11.1993; the Kolubara river (Valjevo):
31.1.1992; the Gradac river (Valjevo): 2.8.1991,
1.11.1992, 5.3.1994; the Djctinja river (Stapari):
16.1.1988, 17.5.1988; the Dijetinja river (UzZice):
17.5.1988, 10.11.1988.

Distribution in Europe: Italy, thc Balkans, West
and Central middle Mountains, the Carpathians,
Hungarian Plain, Pontic Province, West Plain and
East Plain.

Familia Siphlonuridae
Genus Siphlonurus
Siphlonurus sp.

Locality: Spring by Aljinoviéi (Banducki Spring):
29.10.1995.

Familia Oligoneuriidae
Genus Oligoneuriella

Oligoneuriella rheana Imhoff,1852;

Localitics: the Jablanica river (Rovni): from
31.7.1991 to 6.8.1993; the Gradac river (Celije by
Valjevo): 9.8.1992;

Distribution in Europe: the Iberian Peninsula, It-

aly, the Balkans, West and Central middle Moun-

tains, the Carpathians, Hungarian Plain, Pontic

Province, West and East Plains and Baltic Prov-

ince.

Ephemeroptera were found in 22 out of 124 inves-
tigated springs and in all water courses included in this
study. According to the results obtained it can be con-
cluded that the diversity of Ephemeroptera is low in
springs. In a considerable number of them they were not
even found. Karstic springs are characterized by a higher
presence of Ephemeroptera as compared to springs of
different geological composition. Ephemeroptera diver-
sity is increasing with the increase of the distance from
springs. The highest diversity of mayflics as well as their
percentage ratio in the bottom fauna community was
found in the middle water courses. In lower parts, in-
creasced pollution caused a decrease in Ephemeroptera
diversity and the role this group plays in the bottom
fauna composition. This is in accordance with the results
of earlier studies on this group of insects in Serbia
(Filipovic¢1976)

At the greatest number of the investigated locali-
ties the following species were found: Baetis rhodani,
Baetis sp., Ecdyonurus sp., Ephemera danica, Epheme-
rella ignita, Caenis moesta, Habroleptoides modesta and
Rhitrogena semicolorata.

According to the Limnofauna of Europe (Illies
(ed.) 1978) for nine of the taxa identified in the investi-
gated waters, it had been stated that neither their pres-
ence or absence was proved in the area of Dinaric west
Balkans to which West Serbia belongs. For four taxa it
has been stated that they were not found, but they could
be expected with a great probability, while the presence
of Heptagenia coreulans was not proved with certainty.
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DPAYHA TEKY RUX BOJIA BATIAJIHE CPBLUIE

3. MAPKOBURY! 1 UBAHA XXUBUTY

'Bronomkn pakyarer. T lomonpuspennu gakyurer. Yuusepsurer y beor pany.
11000 Beorpap, Jyrocnasuja

¥ nepuopy 1988 - 1996. oGasinjena cy chaynucTiuka
HCTpaXHuBamja Ephemeroptera y Tekyhum nogama Gpjicko-
IUIARTHCKHX noapyyja sananue CpGuje. Mcrpaxusama cy
obaBnjena ia 124 'u3BOpa, BenmMkoM Gpoj M3BOPHILITA, KAO
'u Ha Tekyhuilama: Cymmna, Bernma, Ckpanex, IToiu-
Gpasa, Bamwa, I'pagar, JaGmauuna, O6uuna u KosnyGapa.
3abestexena cy 45 Takcona u3 8 amurja HHCEKATCKOr
penta. Ephemeroptera. Onf KoncraToBanmx, 3a 9 Bpera ce y
JMumuogpaynn Eppone (Munuec(ex) 1978) wasomw aa
nuje MOTBPHEHo WAXOBO IPHCYCTBO, Ay, HI OJICYCTBO Y
3ooreorpagekoj. obnacti JluHapekor 3anagnor Baskana
KOMe TIpHIaja 3arajHa CpGuja, 3a 4 Bpcre ce KolcTaTyje

fa nney sabesexetie, anm jla ce ca BESIMKOM curypronthy
MOLY OUCKHBATH, JIOK cC 3a Bpcry Heptagenia coreulans
HABOJIM /1 HHjC ca cnrypuolithy JIOKa3ano mjeo IIPHCYCTBO
Yy 0Boj 300rcorpacekoj obnactu. Ha uajschem 6pojy uc-
TPpaXUBanux Jokanurera ce cpehy: Baetis rhodani, Baetis
Sp- Ecdyonurus sp.. Ephemera danica, Ephemerella ignita.
Caenis moesta, Habroleptoides modesta w Rhitrogena semi-
colorata. Ilojeyumauno no merpakusaium tekyhumama
HaJMalbH JIUBCPSUTET je 112 W3BOPUMA, NelliTo Behit y n3-
BOPHIITUMA. najehy y cpeiibuM fienosnma Toka Gpacko-
ITAUMICKUX Tekyhnia la 61 y JIomHM TOKOBUMA 10CICITO
3arabeibe yCIoBWIO TTOHOBHO CMambeILe PasHOBPCHOCTH
Ephemeroptera,



