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Abstract:

Data on the occurrence of four alderfly species from the Balkan Peninsula are provided. Alderflies of

Serbia and Macedonia are reviewed. Two species are recorded for the first time from the studied region:
Sialis nigripes PICTET, 1865 in Serbia, and Sialis lutaria (LINNAEUS, 1758) in Macedonia.
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Introduction

Megaloptera is an ancient insect order, and among
the most primitive of the endopterygote insects
(Misor et al. 2014, L et al. 2012). The small or-
der of neuropterid insects with approximately 300
species includes alderflies, dobsonflies, fishflies and
hellgrammites (ANDERsON 2003, AspOcK, ASPOCK
2005, Cover, ResH 2008, Liu ef al. 2012, MONSERRAT
2014). It contains two extant families, Sialidae and
Corydalidae. Sialidae or alderflies occur in all conti-
nents of the world (except Antarctica) with c. 75 valid
species (Liu et al. 2015). In Europe only the family
Sialidae with a single genus, Sialis LATREILLE, 1802
occur. Adult alderflies (Fig. 1) are medium-sized,
short-lived, soft-bodied, with long slender anten-
nae on broad and flattened head, without ocelli, with
five-segmented tarsi. Their mouthparts are adapted
for biting (Eruiort 1977, 1996, AnpErson 2003,
Aspock, Aspock 2005; Livu et al. 2015). Alderflies
have two pairs of similar membranous wings which
are held like peaked roof over abdomen when at rest.
Characteristic is a nerve-like network of veins in the
wings, with many accessory veins and numerous
costal veinlets giving a ladder-like effect along the
anterior edge of the wing (ELLioTT 1996).

Female alderflies lay their eggs on leaves or
branches overhanging the water. Predaceous sialid
larvae are aquatic and have seven pairs of jointed
abdominal gills and abdomen ends with a long tail.
The larvae have a well-sclerotised head with large
mandibles armed with teeth and used for biting
(ELLiorT 1996). Pupation occurs on land but always
close to the water. Characteristic for Megaloptera is
pupa dectica.

VsHivkova (1985) and Aspock et al. (2001) list-
ed for Europe and the Caucasus 11 alderfly species,
five were described as new (VsHivkova 1985). It
was recently shown for one of them, Sialis gonzalezi
VsHIvKovaA, 1985, that it is a synonym for S. fuligi-
nosa PIcTET, 1836 (MONSERRAT 2014).

The alderfly fauna of Serbia is poorly known
and only sporadic records for two species exist
(Pukni¢ et al. 2010, Mocsary 1899, ZivornNovic
1950, Zivic et al. 2001, 2005, 2006). The fauna of
the Neuropterida of Macedonia is also insufficiently
studied, despite the fact that many papers on the oc-
currence of two neuropterid orders (Raphidioptera
and Neuroptera) in the country exist (for review see
DEVETAK et al. 2015). Records of the third neurop-
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Fig. 1. Sialis lutaria (L.), adult. Photo V. Klokocovnik

terid order, Megaloptera, for the country did not ex-
ist. We present here the findings of the megalopteran
insects from Serbia and Macedonia.

Material and Methods

Adult alderflies were collected using an insect net;
the larvae were picked up by hand. Specimens were
preserved in 70% ethanol and deposited in the first
author’s collection. UTM coordinates are provided
for each location. For identification we used fun-
damental literature (for the larvae: Kaiser 1977,
ELLioTT 1996; for adults: Aspock et al. 1980, ELLIOTT
1996).

Results

Megaloptera
Sialidae LEACH in BREWSTER, 1815
Sialis LATREILLE, 1802

Sialis lutaria (LINNAEUS, 1758)

Literature records: In the Balkan Peninsula
the species has been recorded from Bosnia and
Herzegovina, Bulgaria, Croatia, Macedonia,
Montenegro, Romania, Serbia, and Slovenia (Aspock
et al. 1980, 2001, DeveTak 1984, 1991, 1992a,
1992b, Pukni¢ et al. 2010, Kis 1959, Kis, Stamp
1964, KrapALEK 1899, 1900a,b, 1906, KUMANSKI,
Porov 2000, Porov 1981, 1998, 2000b, SMILIKOV et
al. 2005, ZELENY 1971, ZivorNovic 1950; Table 1).

Material examined (Fig. 2):

Serbia:

Vlasinsko jezero: Vucadelce, 42°40°34”N
22°19°14”E, UTM coordinates FNO2, 11. VI. 1985
1 £, L. Sivec leg.

Macedonia:

Jablanica Mountain: glacial lake Podgorechko
Ezero, 41°15'31«N 20°31'19«E, DL66, 19. X. 2014,
20 larvae, leg. V. Slavevska-Stamenkovi¢. The lar-
vae were collected from muddy bottom in the littoral
region of the lake.
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Sialis fuliginosa PicTET, 1836

Literature records: In the Balkan Peninsula
the species has been recorded from Bosnia and
Herzegovina, Bulgaria, Croatia, Montenegro,
Romania, Serbia, and Slovenia (Aspock et al. 1980,
2001, DevETAK 1984, 1991, 1992a, 1992b, Puknic
et al. 2010, Joost 1973, Kis 1959, Kis, Stamp
1964, KLaPALEK 1899, 1900a,b, 1906, Porov 1981,
1998, 2000a, 2000b, Z1vic et al. 2001, 2005, 2006).
MocsAry (1899) reports on the occurrence of the
species from Grebenac in Vojvodina (Banat), a part
of Serbia, that is not a part of the Balkan Peninsula.

Material examined (Fig. 2):

Serbia:

Bor, Luka, 44°05°11”N 22°01°12”E, EP99, 8.
V. 1986, 1 f, I. Sivec leg.;

Donji Milanovac, Crnajka, Tanda, 44°16°24”N
22°09°06”E, EP99, 8. V. 1986, 1 f, 1. Sivec leg.;

Stara planina: Pirot: Dojkinci, Dojkinacka reka,
43°10°54”N 22°49°51”E, FN48, 14. V1. 1985, 1 f, I.
Sivec leg.;

Stara planina: Pirot: Dojkinci, Dojkinacka reka,
43°14°34”N 22°46°42”E, FN58, 13. VI. 1985, 3 1, L.
Sivec leg.;

Stara planina: ZajeCar-Knjazevac: Selacka,
Suvodolski manastir, 43°42°03”N 22°21°08”E,
FP03, 8. VI. 1986, 3 f, L. Sivec leg.;
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Fig. 2. Distribution of the species of the genus Sialis La-
treille in Serbia and Macedonia: filled circles — Sialis fu-
liginosa, open circles — S. nigripes, squares — S. lutaria
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Table 1. Occurrence of alderflies (Sialidae) in Serbia, Macedonia and the neighbouring Balkan countries
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Sialis lutaria (LINNAEUS, 1758) - X X X - X X X X
Sialis fuliginosa PicTET, 1836 - X X - X X X X
Sialis nigripes PICTET, 1865 - - X X - - - X X
Sialis morio KLINGSTEDT, 1932 - - - X - - - X - -
Vrnjatka Banja, StaniSinci, 43°31°49”N Pozarevac, Petrovac, Melnica, 44°24’49”N
20°54°56”E, DP92, 11. V. 1986, 2 m, 1. Sivec & B. 21°29’40”E, EQ41, 6. V. 1986, 1 f, L. Sivec leg.
Horvat leg.; First record from Serbia.
Vmjacka Banja, Mitrovo Polje, Zeljin,

43°27°50”N 20°45°53”E, DP91, 11. V. 1986, 1 m, L.
Sivec & B. Horvat leg.;

Macedonia:

Osogovske planine, r. Kamenicka reka,
42°06°24”N 22°31’18”E, FM26, 9. VI. 1985, 7 ff, L.
Sivec & M. Stangelj leg.

Kochani: 24 km SE: Laki, r. Osojnica,
41°47°54”N 22°40°04”E, FM32, 10. VI. 1985, 1 f,
1. Sivec leg.

First records from Macedonia.

Sialis nigripes Pictet, 1865

Literature records: In the Balkan Peninsula the
species has been recorded from Bulgaria, Greece,
Croatia and Slovenia (Aspock et al. 1980, 2001;
DeveTak 1984, 1992a, 1992b, JouNsoN et al. 1995,
Porov 1981, 1998).

Material examined (Fig. 2):

Serbia:

Pozarevac, Breznica, Petrovac, 44°22°43”N
21°24°51”E, EQ40, 6. V. 1986, 1 m, I. Sivec leg.;

References

ANDERSON N. H. 2003. Megaloptera (Alderflies, Dobsonflies). — In:
Resn V. H,, R. T. Carpt (Eds.): Encyclopedia of insects.
Amsterdam (Academic Press), 700-703.

Aspock H., U. Aspock, H. Horzer, H. Rausch 1980. Die Neurop-
teren Europas. 2 Vols. Krefeld (Goecke & Evers).

Aspock H., H. Horzer, U. Aspock 2001. Kommentierter Katalog
der Neuropterida (Insecta: Raphidioptera, Megaloptera,
Neuroptera) der Westpaldarktis. — Denisia, 2: 1-606.

Aspock U., H. Aspock 2005. 29. Ordnung Megaloptera, GrofBflii-
gler, Schlammfliegen. In: Dathe H. H. (Ed.): Lehrbuch der
Speziellen Zoologie, Auflage 2, Band I (Wirbellose Tiere).
Teil 5 (Insecta). Heidelberg (Spektrum Akademischer Ver-
lag), 552-564, 889-890.

Cover M. R., V. H. ResH 2008. Global diversity of dobsonflies,
fishflies, and alderflies (Megaloptera; Insecta) and spongil-
laflies, nevrorthids, and osmylids (Neuroptera; Insecta) in
freshwater. — Hydrobiologia, 595: 409-417.

DEeveTak D. 1984. Megaloptera, Raphidioptera and Planipennia

Discussion

Four alderflies species occur in the Balkan Peninsula
(Table 1). An additional species, which has not yet
been found from Serbia and Macedonia, is Sialis
morio KUINGSTEDT, 1932. This rare species is known
from the peninsula only from Croatia and Romania
(Aspock et al. 1980, 2001, Deverak 1992a, 1992b;
Table 1). The otherrare species, Sialis nigripes PICTET,
1865, is also expected to be found in Macedonia.

Alderfly larvae occur in various freshwater
environments, ranging from well springs and small
brooks to large rivers, and from ponds to large lakes.
Larvae feed on small invertebrates such as annelids,
crustaceans, gastropods and insect larvae. Sialis lar-
vae are found both in unpolluted and polluted wa-
ters but they prefer unpolluted ones (e.g. GIRGIN et al.
2003). Sialis lutaria tolerates the alpha-mesosaprobic
zone, i.e. water some distance from a pollution source
that is poorly oxygenated (SPELLERBERG 2005).

in Slovenia (Yugoslavia). Faunistical contribution. — Neu-
roptera International, 3: 55-72.

DEevETAK D. 1991. Neuropteroidea. Megaloptera, Raphidioptera,
Planipennia (Insecta). — Fauna Durmitora, 4: 135-159.

DeveTak D. 1992a. Present knowledge of the Megaloptera,
Raphidioptera and Neuroptera of Yugoslavia (Insecta:
Neuropteroidea). — In: Canarp M., H. Aspiick and M.
W. ManseLL (eds): Current Research in Neuropterology.
Toulouse (Sacco), 107-118.

DEvETAK D. 1992b. Megaloptera, Raphidioptera and Planipennia
(Neuropteroidea, Insecta) of Croatia. — Znanstvena Revija,
Maribor, 4(1): 89-114.

Devetak D., V. Krokocovnik, H. RauscHh, F. Janzekovic 2015.
Fauna of the Neuropterida (Raphidioptera, Neuroptera) of
the Protected Area Jasen, Macedonia: a summer flash. —
Turkish Journal of Zoology, 39: 15-27.

buknic¢ J., K. BieLanovic, A. Durutovi¢ and V. Jovanovic 2010.
Ecological Survey of Macroinvertebrate Communities

41



Devetak D., V. Slavevska-Stamenkovic¢, 1. Sivec

in the Vrelska Padina and the Ivanstica Rivers (Eastern
Serbia). — Fourth International Scientific Conference BAL-
WOIS 2010, Ohrid, Republic of Macedonia, 1-12.

ErLiorr J.M. 1977. A key to the larvae and adults of British
freshwater Megaloptera and Neuroptera with notes on
their life cycles and ecology. — Scientific Publication of the
Freshwater Biological Association, 35: 1-52.

Erviort J.M. 1996. British freshwater Megaloptera and Neu-
roptera: a key with ecological notes. — Scientific Publication
of the Freshwater Biological Association, 54: 1-69.

GIrGIN S., N. Kazanci, M. DuGer 2003. Ordination and classi-
fication of macroinvertebrates and environmental data of
a stream in Turkey. — Water Science and Technology, 47
(9): 133-139.

Jonnson J. B., P. DueLLL, L. M. WiLson 1995. Sialis nigripes on
the Peloponnese: The first record of a Megalopteran insect
in Greece. — Biologia Gallo-Hellenica, 21: 187-188.

JoosT W. 1973. Neuropteren aus Bulgarien. — Entomologische
Nachrichten Dresden, 17 (10): 145-156.

Kaiser E. W. 1977. £g og larver af 6 Sialis-arter fra Skandinavien
og Finland (Megaloptera, Sialidae). — Flora og Fauna, 83
(3-4): 65-79.

Kis B. 1959. Faunenkatalog der bisher in der Ruménischen Volk-
srepublik bekannten Neuropteren und Mecopteren. — Folia
entomologica Hungarica, 12 (26): 331-347.

Kis B., H. Stamp 1964. Katalog der Neuropterensammlung des
Brukenthalmuseums in Sibiu (Hermannstadt). — Abhan-
dlungen und Berichte aus dem Staatlichen Museum fiir
Tierkunde in Dresden, 32: 53-60.

KrarALek F. 1899. Prilozi k poznavanju faune trihoptera i neu-
roptera Bosne i Hercegovine. — Glasnik Zemaljskog Muzeja
Bosne i Hercegovine, 11: 323-338.

KraprALek F. 1900a. Beitrdge zur Kenntniss der Trichopteren- und
Neuropterenfauna von Bosnien und der Hercegovina. —
Wissenschaftliche Mittheilungen aus Bosnien und Herce-
govina, 7: 671-682.

KraprALEk F. 1900b. Prispévek ke znalosti Neuropteroid z Krajiny
a Korutan. — Véstnik Ceské Akademie Cisare Frantiska
Josefa pro Vedy, Slovesnost a Umeni, 9(2)14:1-12.

KraprirLek F. 1906. Prispévek ke znalosti fauny Neuropteroid
Chorvatska, Slavonska i zemi sousednich. — Véstnik Ceské
Akademie Cisare Frantiska Josefa pro Vedy, Slovesnost a
Umeni, 15 (16):1-8.

Kumanski K., A. Popov 2000. Megaloptera and Trichoptera (In-
secta) of glacial waters in the Rila Mountains, Bulgaria.
— In: GoLemaNsky V., W. Naipenow (Eds.): Biodiversity
and evolution of glacial water ecosystems in the Rila Mo-
untains. Sofia (Institute of Zoology). Pp. 61-66.

Liv X., Y. WaNgG, C. SHiH, D. REN, D. YANG 2012. Early Evolution
and Historical Biogeography of Fishflies (Megaloptera:
Chauliodinae): Implications from a Phylogeny Combi-
ning Fossil and Extant Taxa. — PLoS ONE, 7 (7): e40345.
doi:10.1371/journal.pone.0040345

L X., F. HavasHi, D. Yanc 2015. Phylogeny of the family Sia-

42

lidae (Insecta: Megaloptera) inferred from morphological
data, with implications for generic classification and
historical biogeography. — Cladistics, 31: 18-49.

Misor B. et al. 2014. Phylogenomics resolves the timing and
pattern of insect evolution. — Science, 346: 763-767.
MocsAry A. 1899. Ordo. Neuroptera. — Fauna Regni Hungariae,

Budapest, 1899: 33-44.

MOoNSERRAT V. J. 2014. Los megalopteros de la Peninsula Ibérica
(Insecta, Neuropterida, Megaloptera, Sialidae). — Graellsia
70 (2). http://dx.doi.org/10.3989/graellsia.2014.v70.111

Porov A. 1981. Die Megalopteren Bulgariens. — Acta zoologica
Bulgarica, 17: 63-65.

Porov A. 1998. Insects of Bulgaria, Part 2: Blattodea, Mantodea,
Isoptera, Orthoptera, Dermaptera, Embioptera, Megalopte-
ra, Raphidioptera, Neuroptera, Mecoptera. — In: MeINE C.
(ed.): Bulgaria's biological diversity: conservation status
and needs assessment. Vols. I & II. Biodiversity Support
Program, Washington, D.C., 223-227, 248-250.

Poprov A. 2000a. Entomofaunistic diversity of the Central Balkan
National Park. Orthopteroidea, Neuropteroidea, Mecoptera.
—In: Sakarian M. (Ed.): Biological diversity of the Central
Balkan National Park. Sofia (Pensoft).

Porov A. 2000b. Entomofaunistic diversity of the Rila National
Park. Orthopteroidea, Neuropteroidea, Mecoptera. — In:
SakaLiaN M. (Ed.): Biological diversity of the Rila National
Park. Sofia (Pensoft).

SmiLikov S., S. TRAJANOVSKI, B. BupzaKoskA-GoRESKA 2005. Bio-
cenotic composition of the macrozoobenthos on different
habitats from the littoral region of Lake Ohrid. — Prilozi
Odd. Biol. Med. nauki MANU, 26 (2): 143-155.

SPELLERBERG I. F. 2005. Monitoring Ecological Change. 2nd ed.
New York (Cambridge University Press).

VsHivkova T. S. 1985. Sialidae (Megaloptera) of Europe and the
Caucasus. — Entomologicheskoe Obozrenie, 64: 146-157,
237.

ZeLENY J. 1971. Neuroptera, Megaloptera und Mecoptera aus
Bulgarien. — Acta faunistica Entomologica Musei nationalis
Pragae, 14 (166): 153-164.

Zwvic L, Z. Markovi¢ and M. Braskovic 2001. Macrozoobenthos
in the Pusta Reka river, left tributary of the South Morava
river. — Archives of Biological Sciences, Belgrade, 53
(3-4): 109-122.

Zvi¢ L., Z. Markovic, J. Iuic 2005. Composition, structure, and
seasonal dynamics of macrozoobenthos in the Temska and
Visocicarivers (Serbia). — Archives of Biological Sciences,
Belgrade, 57 (2): 107-118.

Zwic L., Z. MArkovic, M. Brajkovic 2006. Influence of the tem-
perature regime on the composition of the macrozoobenthos
community in a thermal brook in Serbia. — Biologia, 61:
179-191.

Zivoiovi¢ S. 1950. Fauna insekata Sumske domene Majdanpek
(Entomoloska monografija). Beograd (Srpska akademija
nauka. Posebna izdanja. Knjiga CLX. Institut za ekologiju
I biogeografiju, knjiga 2. Neuropterida, 57-58).

Received: 13.05.2015
Accepted: 29.09.2015



