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ABSTRACT

This study was carried out in order to contribute to the Ephemeroptera (Insecta) fauna of the Eastern
Black Sea region and Turkey. As a result, 2.129 larvae specimens from provinces of the Eastern Black Sea
region were collected in 2009, and 26 species belonging to 14 genera from 8 families were determined.
Eight of these species are new records for the region, namely Baetis vernus, B. (Nigrobaetis) niger,
Procloeon bifidum, P. pennulatum, Rhithrogena savoiensis, Ecdyonurus venosus, Choroterpes picteti,
Ephemera vulgata. Moreover, Rhithrogena savoiensis Alba-Tercedor and Sowa, 1987 is a new record for
the Turkish fauna. Thus, the number of mayfly species in Turkey increased to 158.
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INTRODUCTION

Ephemeroptera is one of the most evolutionary primitive orders of the extant insect
groups as well as an ancient lineage of insects. The dominant stage in the life cycle
of mayflies is the larval one, as they and the larvae inhabit all types of freshwaters.
Mayflies are distributed all over the world excluding Antarctica and some remote
oceanic islands. Even though Ephemeroptera is represented by more than 3.000
described species, their taxonomical and faunistical studies are still in progress
(Barber-James et al., 2008).

The shoreline of the Eastern Black Sea Region is a refuge for the Caucasian fauna
consisting of Siberian and cold steppe elements migrating towards the temperate areas
during the glacial periods in Anatolia (Bahadir and Emet, 2013). Therefore, boreal
elements of the European fauna have spread to the Black Sea shoreline by way of
the Macedonia-Thrace (Balkans) immigration route (Demirsoy, 2002). Consequently,
this region has a rich fauna that contains both European and Caucasian species.

The Eastern Black Sea Region has a large number of rivers and streams due to
its rainy climate and topographic characteristics. This feature is also a prerequisite
feature for the high diversity of the aquatic fauna of this region.

Therefore, the objective of this study was to contribute to the knowledge of the
Ephemeropteran fauna of the Black Sea region and Turkey.
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Field investigations were conducted in 2009- from 24 June to 03.07.2009. Mayfly
larvae were qualitatively sampled using hand nets and sieves. A total of 2.129
specimens were collected from 16 sites of the Eastern Black Sea Region (Fig. 1).
Information about sampling sites is given in the Table 1.
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Fig. 1. Sampling stations from the Eastern Black Sea Region, Turkey.

Table 1. Geographical information of sampling stations.

Locality No Locality Latitude Longitude Altitude (m)
1 Ordu, Gokgebayir village 40.42.50 N - 37.02.00 E 923
2 Ordu, Alacalar village 40.40.51 N-37.27.13 E 919
3 Giresun, Alucra 40.19.00 N - 38.40.37 E 1477
4 Gumishane, Kelkit 40.24.31 N-39.36.10 E 1271
5 Bayburt, Erikdibi village 40.26.06 N -40.15.36 E 1582
6 Artvin, Kagkol bridge 41.16.59 N - 42.13.58 E 674
7 Artvin, Borgka 412417 N—-414735E 829
8 Artvin, Savsat 411555 N-42.21.45E 945
9 Artvin, Karagol 412313 N-415112E 1480
10 Rize 41.07.05 N — 40.54.06 E 88
11 Rize, lyidere 40.54.11 N - 40.25.12 E 113
12 Rize 40.58.00 N - 40.21.14 E 16
13 Trabzon, Tonya 40.56.34 N - 39.17.35 E 401
14 Giresun, Gorele 40.59.15 N - 38.59.53 E 67
15 Giresun, Dereli 40.48.12 N -38.28.07E 142
16 Ordu, Unye 41.05.06 N-37.13.15E 124




97
Contribution to the Knowledge of Ephemeroptera (Insecta)

All materials were preserved in 80% ethanol and deposited in the Zoological
Museum of Anadolu University (AUZM), Eskisehir.

They were examined using a Leica MZ12.5 stereomicroscope and Leica DM LS2
microscope which were then identified at the species level using available references
(Bauernfeind (1994; 1995), Bauernfeind and Soldan (2012); Belfiore (1983), Belfiore
and Buffagni (1994), Bogoescu (1958), Braasch (1979), Eiseler (2005), Elliott et
al. (1988), Grandi (1960), Harker (1989), Haybach (1999), Keffermiller and Sowa
(1984), Kluge (1988; 1994; 1997), Landa (1969), Malzacher (1984), Miiller-Liebenau
(1969), Studemann et al. (1992), Soldan and Landa (1999), Ujhelyi (1959), Webb and
McCafferty (2008) and Zurwerra et al. (1986). The digital image of the comb-shaped
bristles of galea-lacinia was taken by digital camera (Olympus Camedia C-7070 Wide
Zoom) attached to the microscope (Olympus BX51 TF).

The site number of the collected materials is given in parentheses in the results
section right after the number of examined specimens.

RESULTS

Taxa List

Family: BAETIDAE Leach, 1815
Genus: Baetis Leach, 1815
Subgenus: Baetis Leach, 1815

Baetis (B.) fuscatus (Linnaeus, 1761)

Material examined: 24.06.2009, 11 la (1); 25.06.2009, 6 la (3); 25.06.2009, 1 larva (4); 01.07.2009, 6
la (12); 02.07.2009, 4 la (13); 02.07.2009, 17 la (14); 03.07.2009, 3 la (15).

Baetis (B.) lutheri Miiller-Liebenau, 1967
Material examined: 24.06.2009, 29 la (2); 25.06.2009, 7 la (3); 25.06.2009, 2 la (4); 26.06.2009, 29

la (5); 28.06.2009, 8 la (6); 29.06.2009, 3 la (7); 29.06.2009, 35 la (8); 29.06.2009, 7 la (9); 30.06.2009,
48 la (11); 02.07.2009, 38 la (13); 02.07.2009, 16 la (14); 03.07.2009, 16 la (15); 03.07.2009, 6 la (16).

Baetis (B.) vernus Curtis, 1834

Material examined: 25.06.2009, 11 la (4); 29.06.2009, 60 la (7); 29.06.2009, 96 la (8); 29.06.2009, 27
la (9); 30.06.2009, 3 la (10); 03.07.2009, 7 la (16).

Subgenus: Rhodobaetis Jacob, 2003
Baetis (Rh.) rhodani (Pictet, 1843)

Material examined: 24.06.20009, 45 la (1); 24.06.2009, 25 la (2); 25.06.2009, 15 la (3); 25.06.2009, 64
la (4); 26.06.2009, 8 la (5); 28.06.2009, 14 la (6); 29.06.2009, 26 la (8); 30.06.2009, 8 la (10); 30.06.2009,
71la (11); 01.07.2009, 4 la (12); 02.07.2009, 17 la (13); 03.07.2009, 8 la (15); 03.07.2009, 62 la (16).
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Subgenus: Nigrobaetis Novikova & Kluge, 1987

Baetis (N.) muticus (Linnaeus, 1758)

Material examined: 26.06.2009, 51 la (5); 28.06.2009, 3 la (6); 29.06.2009, 8 la (9); 30.06.2009, 2 la
(10); 03.07.2009, 2 la (16).

Baetis (N.) niger (Linnaeus, 1761)
Material examined: 25.06.2009, 8 la (3).

Genus: Procloeon Bengtsson, 1915

Procloeon bifidum (Bengtsson, 1912)

Material examined: 03.07.2009, 6 la (16).

Procloeon pennulatum (Eaton, 1870)
Material examined: 03.07.2009, 5 la (16).
Family: OLIGONEURIIDAE Uimer, 1924
Genus: Oligoneuriella Ulmer, 1924
Oligoneuriella rhenana (Imhoff, 1852)
Material examined: 29.06.2009, 31 la (8); 03.07.2009, 2 Ia (16).
Family: HEPTAGENIIDAE Needham, 1901
Genus: Ecdyonurus Eaton, 1865
Subgenus: Ecdyonurus Eaton, 1865

Ecdyonurus (E.) venosus Fabricius, 1775

Material examined: 29.06.2009, 7 la (7); 29.06.2009, 24 la (8); 29.06.2009, 39 la (9); 30.06.2009, 6
la (10).

Subgenus: Helvetoraeticus Eaton, 1865

Ecdyonurus (H.) picteti (Meyer-Diir, 1864)
Material examined: 30.06.2009, 4 la (10);

Genus: Electrogena Zurwerra & Tomka, 1985

Electrogena affinis Eaton, 1883

Material examined: 24.06.2009, 3 la (1); 24.06.2009, 6 la (2); 25.06.2009, 5 la (3); 25.06.2009, 5 la
(4); 02.07.2009, 8 la (14); 03.07.2009, 5 la (15); 03.07.2009, 58 la (16).
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Electrogena quadrilineata (Landa, 1969)
Material examined: 03.07.2009, 22 la (16).
Genus: Epeorus Eaton, 1881
Subgenus: Caucasiron Kluge, 1997
Epeorus (C.) alpestris (Braasch, 1979)

Material examined: 29.06.2009, 10 la (7).

Epeorus (C.) znojkoi (Tshernova, 1938)

Material examined: 24.06.2009, 25 la (1); 25.06.2009, 2 la (4).

Subgenus: Epeorus Eaton, 1881

Epeorus (E.) zaitzevi Tshernova, 1981

99

Material examined: 24.06.2009, 7 la (1); 25.06.2009, 15 la (3); 25.06.2009, 18 la (4); 26.06.2009, 52

la (5); 29.06.2009, 1 larva (8).

Genus: Rhithrogena Eaton, 1881

Rhithrogena beskidensis Alba-Tercedor & Sowa, 1987

Material examined: 02.07.2009, 1 larva (13).

Rhithrogena puytoraci Sowa & Degrange, 1987

Material examined: 24.06.2009, 2 la (1).

Rhithrogena savoiensis Alba-Tercedor & Sowa, 1987

Material examined: 25.06.2009, 12 la (3); 25.06.2009, 37 la (4); 29.06.2009, 16 la (7); 30.06.2009, 11

la (10); 03.07.2009, 1 larva (15).

Note: New record for the Turkish fauna.
Family: LEPTOPHLEBIIDAE Banks, 1900
Genus: Choroterpes Eaton, 1881
Subgenus: Choroterpes Eaton, 1881
Choroterpes (Ch.) picteti Eaton, 1871

Material examined: 02.07.2009, 3 la (14); 03.07.2009, 17 la (16).
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Genus: Habroleptoides Schonemund, 1929

Habroleptoides confusa Sartori & Jacob, 1986

Material examined: 28.06.2009, 6 la (6); 29.06.2009, 5 la (7); 29.06.2009, 17 la (9); 01.07.2016, 1
larva (12).

Genus: Habrophlebia Eaton, 1881
Habrophlebia lauta Eaton, 1884
Material examined: 24.06.2009, 4 la (1); 24.06.2009, 36 la (2); 01.07.2009, 2 la (12).
Family: EPHEMERIDAE Latreille, 1810
Genus: Ephemera Linnaeus, 1758

Ephemera vulgata Linnaeus, 1758

Material examined: 24.06.2009, 11 la (1); 24.06.2009, 11 la (2); 25.06.2009, 10 la (3); 29.06.2009, 4
la (8); 03.07.2009, 1 larva (15).

Family: POTAMANTHIDAE Albarda in Selys-Longchamps, 1888
Genus: Potamanthus Pictet, 1843
Potamanthus luteus (Linnaeus, 1767)
Material examined: 02.07.2009, 26 la (14); 03.07.2009, 5 la (15).
Family: EPHEMERELLIDAE Klapalek, 1909
Genus: Ephemerella Walsh, 1862
Subgenus: Serratella Edmunds, 1959

Ephemerella (S.) ignita (Poda, 1761)
Material examined: 24.06.2009, 50 la (1); 24.06.2009, 84 la (2); 25.06.2009, 10 la (3); 25.06.2009,
178 la (4); 29.06.2009, 13 la (7); 29.06.2009, 3 la (9); 30.06.2009, 15 la (10); 30.06.2009, 37 la (11);

01.07.2016, 4 la (12); 02.07.2009, 42 la (13); 02.07.2009, 2 la (14); 03.07.2009, 30 la (15); 03.07.2009,
7 la (16).

Family: CAENIDAE Newman, 1853
Genus: Caenis Stephens, 1835

Caenis macrura Stephens, 1836

Material examined: 24.06.2009, 7 la (1); 24.06.2009, 30 la (2); 25.06.2009, 4 la (3); 25.06.2009, 17 la
(4); 29.06.2009, 12 la (8); 02.07.2009, 2 la (14); 03.07.2009, 2 la (15); 03.07.2009, 7 la (16).
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DISCUSSION

As a result of this study, 26 species belonging to 14 genera and 8 families were
reported from the Eastern Black Sea region of Turkey. Among them Rhithrogena
savoiensis Alba-Tercedor and Sowa, 1987 is a new record for the Turkish fauna.
According to Salur et al. (2016) and Kazanci and Tirkmen (2016) the number of
Ephemeroptera species in Turkey is 157. However, this number has increased up to
158 as a result of this study.

According to previous studies conducted in this region, 10 species were reported
from Artvin, 6 from Bayburt, 29 from Giresun, 9 from Gimughane, 27 from Rize and
21 from Trabzon (Table 2) (Kazanci, 1984; Sowa et al., 1986; Kazanci and Braasch,
1988; Kazanci, 2001a; 2001b; 2009; Kazanci and Turkmen, 2011; Ekingen and
Kazancli, 2012; Turkmen and Kazanci, 2015; Godunko et al., 2015). Even though
Salur et al. (2016) have reported the presence of B. fuscatus in Bayburt, there is no
such record in the cited article (Kazanci, 1984; Salur et al., 2016).

Since no mayfly records have been acquired from the Ordu province until today,
all of the species identified here (18 species) are new records for this province. In
addition, eleven of the identified species are first records for Artvin, two for Bayburt,
four for Giresun, six for Gimushane, four for Rize and two for Trabzon (Table 3).

R. savoiensis, has been reported from some regions of Europe such as France,
Poland (Alba-Tercedor and Sowa, 1987), Switzerland (Sartori, 1988), Austria
(Bauernfeind, 1990), Bulgaria (Russev and Vidinova, 1994), Germany (Haybach,
1996), Slovenia (Zabric and Sartori, 1997), Macedonia (Vidinova, 1998), Czech
Republic (Soldan and Putz, 2000) and Ukraine (Godunko, 2000). However, no
record was given from Asia Minor and other parts of Asia until today (Fig. 2) and the
first record from Asia has been obtained in this study. It is possible that this species
spreading in Europe has reached to the Eastern Black Sea region by way of the
Danube or Sarmatic Inland Sea (Black Sea of today) via the Macedonian-Thrace
(Balkans) refugium during the last glacial period. However, when the localizations of
the samples were analyzed for Turkey, it was observed that this species has remained
in a very limited area in Anatolia.

Specimens with inconspicuous irregular crenulation along of outer margin of gill
I (absent plica) from among the Rhithrogena genus specimens within the collected
larvae were attributed to the Rhithrogena diaphana species-group. Although R.
beskidensis, the closest species to R. savoiensis in R. diaphana group, have been
reported from our country, these specimens were identified as R. savoiensis since
they have 5-7 teeth on comb-shaped bristles (Lacinial scrapes) (Fig. 3) compared to
10-13 teeth for R. beskidensis (see Eiseler, 2005: 80-81; Bauernfeind and Soldan,
2012: 336).
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Table 2. Mayfly fauna of the Eastern Black Sea region (g Previously reported, A Reported in this
research, o First record for the province, = First record for the region, e First record for Turkey).

Species Artvin Bayburt | Giresun Giimiighane Ordu | Rize Trabzon
Baetis (B.) alpinus - (%] - - - - -
B. (B.) buceratus - o] - - - - -
B. (B.) fuscatus - - DA DA o DA DA
B. (B.) lutheri o o DA @A o DA DA
B. (B.) lutheri georgiensis %] - - - - - -
B. (B.) vardarensis caucasicus - - - - - - ]
B. (B.) vernus on - - on om on -
B. (L.) tricolor [%] - - - - - -
B. (Rh.) gemellus - - %] [%] - [%] (4]
B. (Rh.) milani - - - (4] - @ @
B. (Rh.) rhodani ) oA A oA o DA oA
B. (Rh.) vadimi - - - - - o -
B. (N.) muticus DA o DA - o DA oA
B. (N.) niger - - omn - - - -
Procloeon bifidum - - - - omn - -
P. pennulatum - - - - omn - -
Oligoneuriella rhenana om - - - on - -
O. tskhomelidzei (%] - - - - - -
Ecdyonurus (E.) autumnalis %] - - - - - -
E. (E.) macani - - o] - - - -
E. (E.) starmachi - - [%] - - o] -
E. (E.) venosus omn - - - - on -
E. (H.) helveticus - - %] - - ] -
E. (H.) picteti - - DA - - (%) -
Electrogena affinis - - DA o o DA DA
E. hakkarica - - - - - 7] -
E. pseudaffinis - - - - - - o
E. quadrilineata - - DA - o DA DA
Epeorus (C.) alpestris DA - - - - - -
E. (C.) caucasicus (%] - (%] (4] - (4] (4]
E. (C.) magnus - - - - - 7] -
E. (C.) znojkoi - - DA o o DA DA
E. (E.) sylvicola - - %] [%] - (%] (4]
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Table 2. Continued.

Species Artvin Bayburt | Giresun Giimiighane Ordu | Rize Trabzon
E. (E.) zaitzevi o DA DA DA o - -
E. (1.) alpicola - - (4] - - (4] (%]
Rhithrogena beskidensis - - - - - DA o
R. germanica - - [%] - - (4] %]
R. iridina kownackorum - - (4] (4] - a %]
R. loyalaea (%) - - - - - -
R. puytoraci - - DA - o DA DA
R. savoiensis . - . . - . -
R. semicolorata - (%] (%] - - %) (%]
R. zelinkai - - (4] - - 4] (4]
R. znojkoi [%] [%] - - - - -
Choroterpes (C.) picteti - - on - on - -
Habroleptoides confusa o - DA - - DA DA
H. kavron - - - - - ] -
Habrophlebia fusca [%] - - - - - -
H. lauta - - DA - o o DA
Ephemera danica - - [o] - - - -
Ephemera vulgata omn - omn - omn - -
Potamanthus luteus - - DA - - - -
Ephemerella (S.) ignita o - DA o o DA o
Caenis luctuosa - - (%] - - - -
C. macrura o - DA o o - -
C. martae - - (%] - - - -

Table 3. The first records by province.

Species Artvin Bayburt Giresun Giimiighane Ordu Rize Trabzon
Baetis (B.) fuscatus +

B. (B.) lutheri + + +

B. (B.) vernus +- + +* +

B. (Rh.) rhodani - -

B. (N.) muticus + +

B. (N.) niger -

Procloeon bifidum -

P. pennulatum -
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Table 3. Continued.

Species Artvin Bayburt Giresun Giimiishane Ordu Rize Trabzon

Oligoneuriella rhenana - -

Ecdyonurus (E.) venosus - -

E. (H.) picteti

Electrogena affinis + -

E. quadrilineata -

Epeorus (C.) alpestris

E. (C.) znojkoi - -

E. (E.) zaitzevi - -

Rhithrogena beskidensis +*

R. puytoraci -

R. savoiensis - - - -

Choroterpes (C.) picteti + -

Habroleptoides confusa -

Habrophlebia lauta - -

Ephemera vulgata - - -

Potamanthus luteus

Ephemerella (S.) ignita - - - +*

Caenis macrura - - -

Atlantic
Ocean

e

Mediterranean Sea

Fig. 2. Distribution of R. savoiensis (A: Austria, B: Bulgaria, C: Czech Republic, F: France, G: Germany,
M: Macedonia, P: Poland, Sl: Slovenia, Sw: Switzerland, T: Turkey, U: Ukrain, «: Collecting sites of
R. savoiensis).
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Fig. 3. Comb-shaped bristles of R. savoiensis.
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