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Mayflies (Ephemeroptera) of the River Vjosa, Albania

Ernst BAUERNFEIND

Ephemeroptera material (larvae and winged stages) from the lower course of the River
Vjosa (Vjosé), Albania, was collected during several collecting trips between 20142017
by different working groups. A total of 34 taxa, 23 of them new for the mayfly fauna
of Albania, were identified. The presence of several rare and highly sensitive taxa (e.g.,
Prosopistoma pennigerum) as well as the high species diversity confirm the exceptional
importance of the River Vjosa not only for Albania but also in a European context.

BAUERNFEIND E., 2018: Eintagsfliegen (Ephemeroptera) der Vjosa, Albanien.
Wihrend mehrerer Exkursionen am Unterlauf des Flusses Vjosa (Vjosé), Albanien,
wurden zwischen 2014-2017 von verschiedenen Arbeitsgruppen Eintagsfliegen (Ephe-
meroptera) in allen Stadien (Larven, Subimagines, Imagines) gesammelt. Insgesamt
konnten 34 Taxa identifiziert werden, von denen 23 neu fiir die Fauna Albaniens
sind. Das Auftreten mehrerer seltener und hoch empfindlicher Arten (z. B. Prosopistoma
pennigerum), sowie die insgesamt hohe Diversitit bestitigen eindrucksvoll die heraus-
ragende Bedeutung des Vjosa Fluflsystems nicht nur fiir Albanien sondern ebenso in
einem gesamteuropiischen Kontext.
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Introduction

Mayflies (order Ephemeroptera) are pterygote hemimetabolous insects with aquatic larvae
almost exclusively inhabiting freshwater habitats (rarely brackish waterbodies), where they
occupy a wide variety of niches from the crenalic to the potamalic river sections. Larvae
are mostly grazers-scrapers and collectors-gatherers, while some specialised taxa developed
active and passive filter feeding and (rather exceptionally) predaceous habits. The presence
of a subimaginal winged instar, characteristic for Ephemeroptera, is unique within recent
pterygote insects.

Larval communities may reach high densities (up to 3,000-6,500 ind./m? river bottom;
IDE 1940, WiLLiams 1980) and exhibit considerable species richness in ecologically undis-
turbed rivers (BAUERNFEIND & Moo 2000). They represent essential elements in most
benthic communities, regarding nutrient cycling and trophic transfers (FERrO & SITES
2007). Together with Plecoptera and Trichoptera (EPT-taxa) they are considered to repre-
sent valuable indicators for various environmental parameters and, accordingly, are used
for the assessment and long-term monitoring of biological water quality (BurracnI et al.
2001, Moo & HarRTMANN 2017).

The mayfly fauna of Albania is still poorly known (SarTor1 2001, 49). Approximately 370
nominal species of Ephemeroptera are so far known for Europe (BAUERNFEIND & SOLDAN
2012), about 130 taxa have been recorded from the Balkans (Putnz 1978, PutHz 1980,
ZABRIC & SARTORI 1997, BAUERNFEIND 2003, Kovics & MurAnyr 2013, Cuk et
al. 2015, PETrOVIC et al. 2015, VILENICA et al. 2015), including 3235 for Albania (PuTHZ
1980, Kovics & MurANYI 2013). The compilation of Ephemeroptera species for Albania
in HErsHKOVITZ et al. (2015, electronic version), listing 133 taxa, is not based on pub-
lished country records or reference specimens and is therefore of rather limited value; its
inferences to the supposed vulnerability of mayfly taxa to climate change have been drawn
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from insufficient — and partly erroneous — data. No records of Ephemeroptera on species
level have been published so far for the River Vjosa, but an overview on family and genus
level has been provided by BeqQiraj et al. (2008) and CHATZINIKOLAOU et al. (2008). The
present investigation increases the number of Ephemeroptera taxa recorded in Albania to
56 (plus 3 unconfirmed records), 34 of them recorded at the river Vjosa.

Identification of mayfly taxa in the Balkans is often problematic and we are still far from
a thorough understanding of Ephemeroptera taxonomy in this area. Many taxa are only
known from original descriptions that are inadequate for modern taxonomic standards,
and in several cases only a single stage (larva or adult) has been described. The frequently
used keys constructed for the identification of West European (ErLiorT & HUMPESCH
1983, ELiort & HumpEscH 2010) and Central European mayflies (STUDEMANN et al.
1992, BAUERNFEIND & HumpEscH 2001, BAUERNFEIND & LECHTHALER 2014) do not
include taxa endemic to the Balkans and unsophisticated use in this area may easily lead
to misidentifications.

Study area

The area under investigation was the Vjosa riverine floodplain in southwestern Albania.
Collecting sites were situated around the villages Kashisht (40°35’N 19°32’E), Pogemi
(40°30°N 19°43° E), Kuta (Kuté, 40°23’'N 19°43’E) and in the tributary Drino River near
its union with the Vjosa, 3 km southeast Tepelena (Tepelené, ca. 40°16°N 20°03’E). Habi-
tat types sampled for larvae included the main channel, side channels, erosion pools, and
oxbows. Imagines were collected mainly from open gravel, pioneer vegetation, and ripar-
ian wetlands. Field trips were conducted on 14.6.2014, 8.10.2016, 24.4.-26.4.2017, 17.9.-
23.9.2017 and 6.10.-8.10.2017.

Material and Methods

Winged specimens (subimagines, imagines) were collected by sweep net and larvae were
collected by live-sorting benthic samples taken with a 500pm net. Specimens were fixed
and stored in 75% ethanol, permanent microscopical slides were prepared for most taxa
(standard preparation after MULLER-LIEBENAU 1969, 11), mounting medium Liquid de
Faure, modification after KiENELT (Apam & CziHak 1964, 163). The material was de-
posited at the Natural History Museum Vienna, Austria (Naturhistorisches Museum
Wien, NHM). Some voucher specimens were deposited at the University of Natural Re-
sources and Life Sciences Vienna, Austria (Universitit fiir Bodenkultur, BOKU). Nomen-
clature follows BAUERNFEIND & SOLDAN (2012).
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Results

Tab. 1: Species list — taxa collected. Abbreviations: L — larva, N — nymph (= last instar larva), 8-
male imago, ¢ — female imago, SI — subimago, + — endemic to the Balkans, X — new for Albania.
See figures 1-4. — Tab. 1: Liste der gesammelten Arten. Abkiirzungen: L — Larve, N — Nymphe (=
schliipfreifes letztes Larvenstadium), d— Minnchen Imago, @ — Weibchen Imago, SI — Subimago,

+ — Balkanendemit, X — neu fiir Albanien. Siche Abbildungen 1-4.

Siphlonuridae Ulmer, 1920 (1888)
Siphlonurus (Siphlonurus) lacustris EatTon, 1870
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Baetidae Leach, 1815

Baetis (Baetis) sp. nov. (near Baetis nexus Navas, 1918)
Baetis (Baetis) beskidensis Sowa, 1972

Baetis (Baetis) ? lutheri MULLER-LIEBENAU, 1967

Baetis (Baetis) meridionalis Ikonomov, 1954

Baetis (Nigrobaetis) muticus (LINNAEUS, 1758)

Baetis (Rhodobaetis) rhodani (F]. PicTET, 1843)
Centroptilum luteolum (O. F. MULLER, 1776)

Cloeon (Cloeon) dipterum (LINNAEUS, 1761)

Procloeon (Procloeon) bifidum (BENGTssoN, 1912)
Procloeon (Pseudocentroptilum) ? romanicum (BoGoescu, 1951)
Procloeon (Pseudocentroptilum) pennulatum (EaTon, 1870)
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Oligoneuriidae Ulmer, 1914
Oligoneuriella rhenana (IMHOFF, 1852)
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Heptageniidae Needham, 1901

Ecdyonurus (Ecdyonurus) aurantiacus (BURMEISTER, 1839)
Ecdyonurus (Ecdyonurus) puma Jacos & Braasch, 1986
Heptagenia (Heptagenia) longicanda (STEPHENS, 1836)
Heptagenia (Heptagenia) sulphurea (O.F. MULLER, 1776)
Rhithrogena neretvana TANASIJEVIC, 1985

Rhithrogena bulgarica BRAAsCH, SOLDAN & Sowa, 1985
Rhithrogena zernyi BAUERNFEIND, 1991
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Leptophlebiidae Banks, 1900

Choroterpes (Choroterpes) picteti (EaToN, 1871)
Habrophlebia eldae Jacos & SArRTORI, 1984
Paraleptophlebia submarginata (STEPHENS, 1836)
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Ephemerellidae Klapalek, 1909
Ephemerella ignita (Popa, 1761)
Ephemerella maculocaudata Ixonomov, 1961
Serratella ikonomovi (PutHz, 1971)

Torleya major (KLAPALEK, 1905)
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Caenidae Newman, 1853

Brachycercus () harrisellus Curtis, 1834
Caenis macrura STEPHENS, 1836

Caenis pseudorivulorum KEFFERMULLER, 1960
Caenis pusilla Navis, 1913

Caenis rivulorum EaToN, 1884
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Neoephemeridae Traver, 1935
Neoephemera maxima (Jovry, 1870)

Prosopistomatidae Laméere, 1917
Prosopistoma pennigerum (O.F. MULLER, 1785)
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Fig. 1: Ecdyonurus aurantiacus & Subimago (W. GrAF phot.). Fig. 2: Ecdyonurus aurantia-
cus & Imago (W. Grar phot.).
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Fig. 3: Ephemerella maculocaudata @ Imago (G.  Fig. 4: Ephemerella ignita @ Imago with egg sac.
Kunz phot.). — Abb. 4: Ephemerella ignita Q@ Imago mit Eibal-
len (G. Kunz phot.).

Discussion

Remarks on identification: Baetis (Baetis) sp. nov. (near Baetis nexus Navas, 1918). The
new taxon appears closely related to Baetis nexus NavAs (=Baetis pentaphlebodes UyHELY1,
1966 sensu MULLER-LIEBENAU, 1969) in the larval stage, characterised i.a. by numerous
strong conical bristles on abdominal sterna, but differs in some respects (e.g., setation of
femora, details of mouthparts; the outer maxillary incisor group closely resembling the sit-
uation in Baetis liebenauae KEFFERMULLER, 1974). A formal description, however, should
be based on more complete material including the winged stages.

Baetis (Baetis) beskidensis Sowa, 1972. Larvae closely resemble B. fuscatus (LINNAEUS, 1761)
but differ in the structure of both mandibles (a small subapical tooth on outer margin
of outer incisor group). In male imagines, turbinate eyes rather greenish-yellow (bright
lemon yellow in B. fuscatus). The taxon was originally described from the eastern part
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of the Polish Carpathians; subsequent records include Slovakia (DevAn 1991), Ukraine
(Gopunko & Kovacs 2008), and Romania (KoviAcs & MurANYI 2013).

Baetis (Baetis) ? lutheri MULLER-LIEBENAU, 1967. The material from the Vjosa differs
slightly from central European specimens, reminding in some respects of Baetis (B.) mirkae
SoLpAN & GODUNKO, 2008 (e.g., a tendency towards strong reduction of segments of the
terminal filament). Differences, however, may still be considered to fall within the varia-
tion of nominal Baetis lutheri MULLER-LIEBENAU.

Procloeon (Pseudocentroptilum) ? romanicum (BoGogscu, 1951). Differences between Pro-
cloeon (P). nana (BoGgoescu, 1951) and P. (P.) romanicum (Bocorscu, 1951) are rather
small, and the latter has frequently been considered to represent a junior subjective sy-
nonym of the former. No imaginal material was available and identification of the ma-
terial from the Vjosa must be considered provisional. For a more detailed discussion see
BAUERNFEIND & SOLDAN (2012: 214 ff.).

Ecdyonurus (Ecdyonurus) puma Jacos & BraascH, 1986. The taxon was so far only known
from the R. Morada, Montenegro. In all stages rather closely resembling Ecdyonurus (E.)
ruffii GRANDI, 1953. Variation and several details of taxonomic characters are so far, how-
ever, only imperfectly known for both taxa.

Rbithrogena neretvana TANASIEVIC, 1985. The taxon belongs to the Rhithrogena alpestris
species-group and has so far only been known from the lower course of the River Neretva,
Bosnia-Hercegovina. Larval characters have thus far not been described.

Rbithrogena bulgarica BRaAscH, SOLDAN & Sowa, 1985. The taxon belongs to the Rhithro-
gena diaphana species-group and has so far only been known from Bulgaria and Greece.
Larvae, however, closely resemble Rhithrogena savoiensis ALBA-TERCEDOR & Sowa, 1987
and may sometimes have been confused (see also discussion in Vilenica et al. 2015, 121).
In male last instar larvae, the characteristic short, broad, and strongly curved titillator is
usually already well discernible.

Rbithrogena zernyi BAUERNFEIND, 1991. The taxon belongs to the Rhithrogena diaphana
species-group and has so far only been known from its type locality (Mostar) in Bosnia-
Hercegovina. Larval characters have thus far not been described. Colouration pattern and
shape as well as size of titillator are characteristic for male imagines.

Brachycercus (?) harrisellus Curtis, 1834. Only a single young larva was collected, and
characters separating B. harrisellus from Brachycercus europaeus were not yet sufficiently
developed to allow for unambiguous identification.

Aspects concerning distribution, ecology, and conservation: From a distributional
point of view, the Ephemeroptera taxa collected from the River Vjosa may easily be divid-
ed into three groups: (1) taxa endemic to the Balkans (see table 1), (2) potamalic taxa char-
acteristic for large rivers and formerly widely distributed throughout Europe (Choroterpes
picteti, Brachycercus harrisellus, [?] Caenis pusilla) or the Western Palacarctic (Hepragenia
longicauda, Neoephemera maxima, Prosopistoma pennigerum), and (3) comparatively com-
mon taxa occupying a rather wide range of habitats throughout the Western Palacarctic
(Siphlonurus lacustris, Baetis muticus, B. rhodani, Centroptilum luteolum, Procloeon bifidum,
Paraleptophlebia submarginata, Torleya major), Palacarctic (Procloeon bifidum, Hepragenia
sulphurea, Ephemerella ignita, Caenis macrura, C. pseudorivulorum, C. rivulorum ), or even
Holarctic realm (Procloeon pennulatum, [?] Cloeon dipterum). Among the Ephemeroptera
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taxa collected, the second group is obviously restricted to highly dynamic large rivers.
The species united in this group have vanished from most localities of their former oc-
currence following river degradation caused by human activities, especially by changes in
water discharge, flow regime, and sediment budget, which gravely influence the originally
highly dynamic habitat turnover (including fast changes in habitat structure). These taxa
must clearly be recognised as most vulnerable and therefore represent excellent indicators
of ecological integrity (in the potamalic river section). Ephemeroptera species richness in
the Vjosa appears exceptionally high compared with other rivers in Europe, again empha-
sising the outstanding importance of this river system in terms of nature conservation.
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