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ABSTRACT: Despite the large number of faunistical research conducted on
the aquatic macroinvertebrates in the catchment area of Lake Balaton, no data
are available on blackfly fauna. Our study presents the first published data on
simuliid species of watercourses of the region. Samplings were carried out
seasonally in 2006 from spring to autumn at 58 localities. Altogether twelve
blackfly taxa were found, among them Simulium ornatum was the most
frequent species. Simulium trifasciatum Curtis, 1839 proved to be new to the
Hungarian fauna. The larvae of this species were often found together with S.
erythrocephalum, S. angustitarse, S. lundstromi, S. costatum, the members of
the S. aureum species-group and S. ornatum.
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KIVONAT: A Balaton kornyéki kisvizfolyasok vizi makroszkopikus
gerinctelenjeire  iranyul6 nagyszamu faunisztikai vizsgalat ellenére e
patakoknak a puposszunyog-faunajarol semmilyen informaciéval nem
rendelkezink, igy jelen munkank az els6é adatkdzlés a tertletrél. A faunisztikai
gylijtésekre 2006-ban harom alkalommal (tavasz, nyar, 6sz) kerilt sor,
dsszesen 58 mintavételi helyen. Osszesen tizenkét cseszle taxont
azonositottunk, melyek kozil a leggyakoribb faj a Simulium ornatum volt. A
Simulium trifasciatum Curtis, 1839 a magyar faunara Ujnak bizonyult. E faj
larvai gyakran fordultak el6 a S. erythrocephalum, a S. angustitarse, a S.
lundstromi, a S. costatum, a S. ornatum és a S. aureum fajcsoport larvaival egy
éléhelyen.
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Introduction

Lake Balaton is the largest shallow lake in Central Europe. Due to the
intensive researches, its physico-chemical and biological characteristics are well-
known, but such information on streams in its catchment area is still weak.
Macroinvertebrate communities of the inflows were poorly known, due to mainly
sporadic data were given in previous publications (see MORA et al. 2007). The
turning-point of the faunistical investigations on stream dwelling macroinvertebrates
was an intensive survey in 2006, considering most of watercourses flowing into Lake
Balaton. This work (MORA et al. 2007) has given new information on the occurrence
of many taxa (Malacostraca, Ephemeroptera, Odonata, Plecoptera, Heteroptera,
Coleoptera, Trichoptera and Diptera: Chironomidae). Despite of the large number of
faunistical studies on aquatic macroinvertebrates in the catchment area of Lake
Balaton, no data were available on blackfly fauna, so our study gives information on
the distribution of simuliid species in these inflows for the first time. Moreover, few
papers are known to deal with blackflies of the Transdanubian region; data of these
works are restricted to only a small number of localities (SzaB6 1964, KUDELA 2003).

Material and methods

In the frame of the above mentioned survey in 2006, 58 sites of 27 streams
(18 north and 9 south of Lake Balaton) were studied (MORA et al. 2007). Blackfly
larvae were collected at 36 sites (Table 1). Samples were taken seasonally (three
times) from spring to autumn, due to the phenological characteristics of the
investigated aquatic insects. Macroinvertebrates were collected in all available
microhabitats using a pond-net, and in the case of sessile organisms (e.g. blackflies)
collections from the surface of submerged branches, leaves and stones were made
manually as well. Collected specimens were preserved in 70% ethanol. Blackfly
larvae were identified to species level when it was possible, but taxa which are
indistinguishable as larvae by morphological characters (sibling species or
complexes) were determined as species-groups (e.g. Simulium aureum species-
group or Simulium ornatum complex). ldentification was made by using the keys
proposed by JENSEN (1984, 1997), BAss (1998), SEITz (1998), BELQAT and DAKKI
(2004), LECHTHALER and CAR (2005). Nomenclature follows ADLER and CROSSKEY
(2008).

Results

Altogether twelve blackfly taxa (eight species, two species-groups, and one
subgenus) were found. Based on their occurrences in the percentage of all samples
the most common species were Simulium ornatum and Simulium lundstromi while
Simulium lineatum and Wilhelmia sp. were the less frequent (Fig. 1). The most
significant result is the first records of Simulium (Simulium) trifasciatum Curtis, 1839,
which proved to be new to the Hungarian fauna. Larvae were collected from nine
localities in four UTM grids (Fig. 2). Voucher specimens are stored in the first
author's collection.
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Table 1. Collecting sites of Simuliidae at the catchment area of Lake Balaton.

Sampling sites Latitude (N) Longitude (E) UTM | Altitude (m a.s.l.)
Asz6f6i-séd (Aszofd) 46°55'55” 17°50'02” YN10 120
Budds-gati-viz (Balatondszod) 46°49'22” 17°48'38” YM18 121
Budos-gati-viz (Szélad) 46°47'35” 17°49'42” YM18 115
Burnot-patak (Abrahamhegy) 46°4927” 17°34°00” XM98 126
Csopaki-séd (Csopak) 46°5820” 17°55'39” YN20 110
Denti-séd (Kapolcs) 46°57°'18” 17°36'27” XN90 182
Eger-viz (Szigliget) 46°4826” 17°27°42” XM88 103
Eger-viz (Gyulakeszi) 46°52'26" 17°28'21” XM89 129
Eger-viz (Hegyesd) 46°54'54” 17°31°37” XM99 147
Eger-viz (Monostorapati) 46°55'41” 17°33'42” XN90 158
Eger-viz (Vigantpetend) 46°57'46” 17°37°31” YNOO 186
Hidegkuti-séd (Balatonsz6l6s) 46°57'51” 17°50'18” YN10 181
Koloska-patak, belteriilet (Balatonfiired) 46°57'26” 17°54°34” YN10 107
Kéroshegyi-séd (Kereki) 46°47°18” 17°54°49” YM28 150
Kéroshegyi-séd (Kéroshegy) 46°49'56” 17°53'52” YM29 118
Lesence, Gubacsi malom (Lesencetomaij) 46°51°04” 17°22'58” XM89 129
Lovasi-séd (Fels6ors) 47°0042” 17°56'49” YN21 205
Lovasi-séd (Lovas) 46°59'37” 17°57°32” YN20 141
Lovasi-séd (Paloznak) 46°58'47” 17°57°00” YN20 111
Marét-volgyi-csatorna, Kisvid (Nemesvid) 46°30'38” 17°17°39” XM75 126
Orvényesi-séd (Orvényes) 46°55'02” 17°49'11” YN10 108
Orvényesi-séd, Klarapuszta (Pécsely) 46°56'37”" 17°47°46” YN10 171
Pogany-volgyi-viz (Lengyeltoti) 46°39'23” 17°36°40” XM96 115
Pogany-vélgyi-viz (Pamuk) 46°33'29” 17°38'19” YMO05 134
Sz6l6si-séd, Malom-volgy (Balatonfiired) 46°57'25” 17°50'29” YN10 165
Sz616si-séd, szeméttelep (Balatonfiired) 46°57°04” 17°51'21” YN10 140
Sz616si-séd, torkolat (Balatonfiired) 46°56'13” 17°51°49” YN10 107
Tapolca (Szigliget) 46°4827” 17°25'57” XM88 108
Tapolca (Tapolca) 46°51'53” 17°26’14” XM89 135
Tetves-patak (Somogybabod) 46°40'06” 17°47°08” YM17 155
Tetves-patak (Vadépuszta) 46°36’11” 17°48'22" YM16 165
Tetves-patak (Visz) 46°43'38” 17°46'46” YM17 127
Vazsonyi-séd (Nagyvazsony) 46°59'16” 17°40'42” YNOO 228
Vilagos-patak, Varadi malom (Nemesvita) 46°50'02” 17°24°25” XM89 104
Viszl6i-patak (Odérégd) 46°56'54" 17°24°56” XN80 193
Viszléi-patak (Raposka) 46°51'11” 17°25'14” XM89 117

New records

In the list following data are shown for each taxa: name of watercourses
(administrative unit in parentheses), collecting date(s), number of specimens
(larvae), names of collectors signed by their name initials (CSE = Eszter Csoma, DA
= Agnes Debreceni, HZ = Zoltan Horvath, KK = Krisztina Kézér, MA = Arnold Méra,
TM = Monika Toth, TP = Péter Takacs, UH = Helga Urban).
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In cases of some geographical terms the original Hungarian form were left for
the localities being more identifiable: belterilet = built-up area; csatorna = channel;
malom = mill; patak, séd, viz = stream; szeméttelep = dump; torkolat = mouth of a
stream; volgyi = valley.

Genus: Simulium Latreille, 1802
Subgenus: Boophthora Enderlein, 1925

Simulium (Boophthora) erythrocephalum (De Geer, 1776) — Budds-gati-viz
(Balatondszdd): 01.06.2006, 2, MA-TP — Eger-viz (Hegyesd): 09.08.2006, 1, DA-KK-MA-
TM-TP — Eger-viz (Szigliget): 09.08.2006, 2, DA-KK-MA-TM-TP — Lovasi-séd (Paloznak):
08.04.2006, 6, KK-MA-UH; 12.05.2006, 10, CsE-MA-TP — Pogany-volgyi-viz
(Lengyeltéti): 08.06.2006, 2, MA-TP — Pogany-vélgyi-viz (Pamuk): 15.08.2006, 1, DA-HZ-
MA-TP.

Subgenus: Eusimulium Roubaud, 1906

Simulium  (Eusimulium) aureum species-group - Hidegkuti-séd (Balatonsz6l6s):
03.04.2006, 2, MA; 08.08.2006, 3, DA-MA-TM-TP — Lovasi-séd (Paloznak): 08.04.2006,
1, KK-MA-UH.

Subgenus: Nevermannia Enderlein, 1921

Simulium (Nevermannia) angustitarse (Lundstrom, 1911) — Aszdf6i-séd (Aszof6):
02.04.2006, 3, MA-TM-TP — Lesence, Gubacsi malom (Lesencetomaj): 10.08.2006,
3,HZ-MA-TM-TP — Lovasi-séd (Lovas): 12.05.2006, 5, CSE-MA-TP — Orvényesi-séd
(Orvényes): 08.08.2006, 1, DA-MA-TM-TP — Szé&lési-séd, szeméttelep (Balatonfiired):
02.04.2006, 1, MA-TM-TP — Viszl6i-patak (Raposka): 15.05.2006, 1, MA-TP.

Simulium (Nevermannia) lundstromi (Enderlein, 1921) — Buldoés-gati-viz (Szolad):
01.06.2006, 6, MA-TP — Eger-viz (Monostorapati): 15.06.2006, 2, MA-TP — Eger-viz
(Szigliget): 15.06.2006, 2, MA-TP; 09.08.2006, 2, DA-KK-MA-TM-TP — Kéréshegyi-séd
(Kereki): 02.06.2006, 1, MA-TP — Kéroshegyi-séd (Kérdshegy): 14.08.2006, 3, DA-HZ-
MA-TP — Lesence, Gubacsi malom (Lesencetomaj): 15.05.2006, 2, MA-TP; 10.08.2006,
HZ-MA-TM-TP — Marét-volgyi-csatorna, Kisvid (Nemesvid): 08.06.2006, 2, MA-TP —
Orvényesi-séd, Klarapuszta (Pécsely): 08.08.2006, 6, DA-MA-TM-TP — Sz6l6si-séd,
szeméttelep (Balatonfiired): 07.08.2006, 1, DA-KK-MA-TM-TP — Tapolca (Szigliget):
06.05.2006, 1, MA-TP - Vilagos-patak, Varadi malom (Nemesvita): 15.05.2006, 1, MA-
TP — Viszléi-patak (Raposka): 15.05.2006, 9, MA-TP; 09.08.2006, 5, DA-KK-MA-TM-TP.

Simulium (Nevermannia) costatum (Friderichs, 1920) — Hidegkuti-séd (Balatonszél6s):
03.04.2006, 1, MA — Koloska-patak, beltertlet (Balatonfiired): 07.08.2006, 5, DA-KK-MA-
TM-TP — Lovasi-séd (Felséérs): 08.04.2006, 1, KK-MA-UH; 07.08.2006, 1, DA-KK-MA-
TM-TP — Lovasi-séd (Lovas): 08.04.2006, 3, KK-MA-UH; 12.05.2006, 1, CsE-MA-TP;
07.08.2006, 8, DA-KK-MA-TM-TP — Orvényesi-séd (Orvényes): 08.08.2006, 7, DA-MA-
TM-TP; 09.08.2006, 1, DA-KK-MA-TM-TP — Szélési-séd, Malom-vélgy (Balatonfiired):
02.04.2006, 2, MA-TM-TP.

Subgenus: Simulium Latreille, 1802

Simulium  (Simulium) noelleri Friderichs, 1920 - Bldos-gati-viz (Balaton8szdd):
01.06.2006, 1, MA-TP — Pogany-volgyi-viz (Lengyeltéti): 08.06.2006, 2, MA-TP.

Simulium (Simulium) ornatum species-group — Eger-viz (Gyulakeszi): 09.08.2006, 5, DA-
KK-MA-TM-TP — Koloska-patak, belteriilet (Balatonfiired): 07.08.2006, 1, DA-KK-MA-TM-
TP — Marét-volgyi-csatorna, Kisvid (Nemesvid): 08.06.2006, 1, MA-TP — Tetves-patak
(Vadépuszta): 05.05.2006, 1, MA-TP — Tetves-patak (Visz): 03.05.2006, 3, MA-TP —
Tapolca (Tapolca): 16.05.2006, 1, MA-TP — Viszl6i-patak (Odérégd): 15.05.2006, 5, MA-
TP.
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Simulium (Simulium) cf. intermedium — Csopaki-séd (Csopak): 07.08.2006, 1, DA-KK-MA-
TM-TP — Sz6l6si-séd, Malom-volgy (Balatonfiired): 02.04.2006, 2, MA-TM-TP.

Simulium (Simulium) ornatum Meigen, 1818 — Burnét-patak (Abrahamhegy): 16.05.2006,
10, MA-TP; 08.08.2006, 3, DA-KK-MA-TM-TP — Biid6s-gati-viz (Szélad): 01.06.2006, 1,
MA-TP — Csopaki-séd (Csopak): 07.08.2006, 3, DA-KK-MA-TM-TP — Eger-viz
(Gyulakeszi): 13.05.2006, 1, CsE-MA-TP — Eger-viz (Monostorapati): 16.05.2006, 12,
MA-TP; 09.08.2006, 3, DA-KK-MA-TM-TP — Eger-viz (Szigliget): 16.05.2006, 1, MA-TP —
Eger-viz (Vigantpetend): 13.05.2006, 1, CsE-MA-TP — Hidegkuti-séd (Balatonsz6l6s):
12.05.2006, 2, CsE-MA-TP — Koloska-patak, belteriilet (Balatonfiired): 07.08.2006, 3,
DA-KK-MA-TM-TP — Lesence, Gubacsi malom (Lesencetomaj): 15.05.2006, 2, MA-TP —
Lovasi-séd (Fels6ors): 08.04.2006, 1, KK-MA-UH — Lovasi-séd (Paloznak): 08.04.2006,
5, KK-MA-UH — Orvényesi-séd (Orvényes): 09.08.2006, 3, DA-KK-MA-TM-TP — Sz6l&si-
séd, szeméttelep (Balatonfiired): 02.04.2006, 1, MA-TM-TP; 07.08.2006, 5, DA-KK-MA-
TM-TP — Sz6l6si-séd, Malom-vélgy (Balatonfired): 02.04.2006, 1, MA-TM-TP — Szd&l&si-
séd, torkolat (Balatonfiired): 03.04.2006, 2, MA-TM — Tapolca (Tapolca): 10.08.2006, 1,
HZ-MA-TM-TP — Vazsonyi-séd (Nagyvazsony): 13.05.2006, 13., 5, CSE-MA-TP.

Simulium (Simulium) trifasciatum Curtis, 1839 — Denti-séd (Kapolcs): 13.05.2006, 1, CsE-
MA-TP - Eger-viz (Monostorapati): 16.05.2006, 4, MA-TP - Hidegkuti-séd
(Balatonsz6l6s): 03.04.2006, 2, MA - Koloska-patak, belterilet (Balatonflred):
08.04.2006, 1, KK-MA-UH; 07.08.2006, 13, DA-KK-MA-TM-TP - Orvényesi-séd
(Orvényes): 08.08.2006, 3, DA-MA-TM-TP — Szdl6si-séd, szeméttelep (Balatonfiired):
07.08.2006, 3, DA-KK-MA-TM-TP — Sz&lési-séd, torkolat (Balatonfiired): 03.04.2006, 1,
MA-TM - Tapolca (Tapolca): 16.05.2006, 1, MA-TP — Tetves-patak (Somogybabod):
05.05.2006, 4, MA-TP.

Subgenus: Wilhelmia Enderlein, 1921

Simulium (Wilhelmia) lineatum (Meigen, 1804) — Vilagos-patak, Varadi malom (Nemesvita):
15.05.2006, 2, MA-TP.
Simulium (Wilhelmia) sp. — Tapolca (Tapolca): 10.08.2006, 3, HZ-MA-TM-TP.

Discussion

The survey carried out in 2006 provided more data and information on
blackflies living in the inflows of Lake Balaton, which are a poorly known insect
group in Hungary at the present. Altogether twelve simuliid taxa were found and out
of them Simulium trifasciatum was new to the Hungarian fauna.

Simulium ornatum was the most common species (Fig. 1), which is not
surprised, since it is one of the most widely distributed and common species in all
Europe (REIDELBACH and CHRISTL 2002; SCHEDER 2004).

The new species for Hungarian fauna, Simulium trifasciatum is distributed all
over Europe, except for the Mediterranean countries (CROSSKEY and HOWARD 2004;
ADLER and CROSSKEY 2008), such its presence in the country was expected.
According to OFENBOCK et al. (2002) it is spread over a wide altitudinal range with
preferences of elevations from 200 to 500 m. In our samples larvae were associated
with  Simulium erythrocephalum, Simulium angustitarse, Simulium lundstromi,
Simulium costatum, the members of Simulium aureum species-group and Simulium
ornatum. It was partly coincide with LECHTHALER and CAR (2005), who found S.
trifasciatum to be coexistent with Prosimulium latimucro, Prosimulium rufipes,
Simulium carthusiense, Simulium costatum, Simulium cryophilum, Simulium
monticola, Simulium ornatum and Simulium reptans.



62

25

20

25

20

Relative frequencies (%)

S. ornatum

S. lundstrom
5. trifas ciatul
S. costatu

5. noelleri

S. lineatum

S. ornatum s p-g
5. erythrocephalu
S. angustitars
S. aureumsp-g
5. cf. intermediu
S. (Wilhelmia) sp.

Fig. 1. The relative frequencies of the collected simuliid taxa based on their
occurrences in the percentage of all samples.

S. trifasciatum belongs to the Simulium ornatum complex. Albeit the
identification based on morphological characters of larvae of this species-group
could sometimes be very doubtful, but the keys proposed by BAass (1998), SEITz
(1998) and LECHTHALER and CAR (2005) were usable in our case. An other member
of the above mentioned species-complex is listed, namely the Simulium cf.
intermedium. The currently available keys (e.g. SEITZ 1998, BELQAT and DAkKI 2004,
CROSSKEY and BAEz 2004) on larvae are very heterogeneous, such in this study this
species couldn't be identified with entire certainty. To verify the occurrence of this
species, larvae, pupae and adults would also be collected. If future collection of
pupae and adults will confirm with it Simulium intermedium will also be new to fauna
of Hungary.

T
-

Fig. 2. Known distribution of Simulium trifasciatum Curtis, 1839 on 10x10 km UTM gridmap.
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