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Mayflies of the Northern Levant (Insecta: Ephemeroptera)
by Stefan Koch

Abstract: For 31 species of mayflies, new records on their distribution are presented. Most of
them are new to the Middle East or to the northern Levant (Turkey, Syria, Lebanon). The fauna
is composed for the most part of species widespread in Europe (63%), a relatively high number
{26%) of endemic species, and a few Caucasian (8%) and South European (3%) species. Using
the genus Prosopistoma as an example, it is shown that the mayfly fauna of the northern Levan-
tine has been isolated from the faunas of Africa and Asia for a very long period.

Kurzfassung: Zu 31 Arten von Eintagsfliegen werden Verbreitungsangaben vorgestellt. Die Mehr-
zahl der Arten ist fur den Mittleren Osten bzw. fur die nordliche Levante neu. Die Ephemeropte-
ren-Fauna der nordlichen Levante besteht iiberwiegend aus in Europa weit verbreiteten Arten
(63%), einem relativ hohen Anteil an Endemismen (26%) sowie einigen sideuropiischen (3%)
und kaukasischen (8%) Arten. Am Beispiel der Gattung Prosopistoma wird gezeigt, dafl die
Fauna der nordlichen Levante lange Zeit von der Afrikas und Asiens getrennt war.
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1. Introduction

Until now little was known about the mayfly fauna of the Near East. Earlier
publications mention only a very few species, often solely at the generic level. For
instance, BODENHEIMER (1935, 1937) listed only three species: Palingenia jordania (a
synonym of P. orientalis), Cloeon dipterum and Polymitarcis sp. (probably Epheron
virgo ). VERRIER (19535) reported some further species in addition to Cloeon dipterum:
Baetis bioculatus (a synonym of B. fuscatus), Caenis macrura, and some undetermined
species of the genera Baetis, Ecdyonurus (two species, one resembling Ecdyonurus late-
ralis, the other Heptagenia fuscogrisea), Ephemera, Leptophlebia, and Paraleptophle-
bfa. DEMOULIN (1963, 1965) mentioned three Baetis sp., two Afronurus? sp. and a
Thalerosphyrus? sp. PUTHZ (1972, 1973) was able to increase the known fauna further
by listing the following species: Baetis rhodani, B. alpinus, B. cf. melanonyx, Baetis sp.,
Cloeon sp., two species of Heptagenia (lateralis-group), Habrophlebia fusca, Epheme-
rella ignita, Caenis robusta, and C. macrura. Adding Siphlonurus lacustris, Baetis
muticus, B. vernus, Centroptilum luteolum, Cloeon simile, Iron caucasicus, Epeorus syl-
vicola, Rhithrogena znojkoi, Ecdyonurus insignis, Neoephemera maxima, Choroterpes
picteti, Habrophlebia lauta, Ephemera danica, E. vulgata, and Potamanthus luteus,
PUTHZ (1978) was able to list 24 species from the Near East. Additional species were
recorded by DEMOULIN (1973: Ecdyonurus asiaeminoris, E. galileae, Afronurus kug-
leri, Sigmoneuria samochai), ALOUF (1977: Prosopistoma oronti, P. phoenicium),
JACOB (1977: Palingenia anatolica, P. orientalis), SOLDAN (1978: Palingenia fuligi-
nosa) and BRAASCH (1981: Ametropus fragilis, Iron znojkoi, Rhithrogena theischingeri,
Ecdyonurus ornatipennis, E. ressli, Paraleptophlebia submarginata).
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Fig. 1. Areas of the studied region, after KINZELBACH (1980) and Por (1975). I-
Lower course of Orontes. 2- Area of the Gab. 3- Middle course of Orontes and tribu-
taries. 4- District of Homs. 5- Nahr al-Kabir (north). 6- Mediterranean rivers of the
coast. 7- Nahr al-Kabir (south) and plain of Buqaica. 8- Litani and plain of Baq‘a. 9-
Area of al-Balu‘a. 10- System of the Euphrates. 11- Nahr Barada and Nahr al-“Awag.
12- System of the Yarmuk.
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Since our knowledge of the mayfly fauna of the Near East was obviously incom-
plete, it was a great pleasure to study a rich collection from the area, which was gene-
rously provided by Prof. Dr. R. KINZELBACH, Darmstadt. The mayflies were collected
mainly from the river Orontes and its tributaries during expeditions to Syria, Lebanon
and Turkey in 1978 to 1982. This collection, containing 36 species, adds 22 species to
the known mayfly fauna of the Middle East, which now has a total of 62 species. 31 of
them are discussed in detail in this paper, some others having already been published
elsewhere (KOCH 1980, 1981, 1985).

2. Collecting Sites :

The collecting sites lie mainly in Syria, with some others in the adjacent countries
of Turkey and Lebanon. They mainly cover the catchment area of the river Orontes
(Asi Nehri, Nahr al-°Asi) and adjoining river basins. For presentation of the results,
they are arranged in areas (Fig. 1). For pecise denomination and location of the sites
compare the appendix and KINZELBACH, KRUPP, ROTH & SCHNEIDER (1989).

In the species chapter, only the year and site numbers are given instead of the full
data, as set out in appendix 1.

Abbreviations: | = larva(e), LB = Lebanon, SY = Syria, TR = Turkey, E = east of,
N = north of, S = south of, W = west of.

3. Species

The occurrence of the species contained in the material is compared with their
known distribution, which is cited from MULLER-LIEBENAU (1969), PuTHZ (1978)
and original descriptions. Data concerning the preferred habitats are taken from the
same authors and from KIMMINS (1972), MACAN (1970), PLESKOT (1954) and
SCHOENEMUND (1930). The determination of the species follows the works of GRANDI
(1960), KIMMINS (1972), LANDA (1969), MACAN (1970), SCHOENEMUND (1930),
ULMER (1929), and others (mentioned in the text).

In addition to the material listed below, there are other specimens collected by
KINZELBACH in Turkey which have already been published (KoCH 1985). Since these
findings enrich the mayfly fauna of the Near East, the additional species (Baetis
macrospinosus, B. vernus, Centroptilum luteolum, Prosopistoma foliaceum, Choroter-
pes picteti) are discussed in section 4. ;

Family Baetidae

The species of Baetis were determined with MULLER-LIEBENAU (1969). In addi-
tion, MULLER-LIEBENAU kindly checked my identifications in some cases. She found
some differences when compared with Central European specimens, which still lie,
however, within the range of variation. | have tried to associate the unnamed species
from Israel (SAMOCHA 1972) with known ones. This is discussed under the individual
species.

—_——_—‘_—*
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Tab. 1. Species of mayflies contained in the material. For areas cf. Fig. 1.

Area 1 2 3 S 6 7 8 91011 12 total
number of collecting sites 1127 811 612 7 1 114 5 2 105
Baetis buceratus 210 5 2 3 6 4 1 4 2 39
B. digitatus 1 1
B. lutheri 34 2 6 2 3 1 1 3 25
B. melanonyx 1 1
B. niger 1 1
B. rhodani 2% 1 1.2 2 1 1 15
B. samochai 6 2 1 1 1 1 1 13
B. tricolor 1 1
Centroptilum pennulatum 1 2 3 4 3 13
C. pulchrum ? 1 1
Cloeon dipterum 2 3 1 2 3 1 I 5 k 2 19
C. simile 1 1 2
Oligoneuriella orontensis 1 1 2
Epeorus zaicevi 2 1 1 4
Iron caucasicus : 1 1
Rhithrogena znojkoi 1 1 2
R. sp. 1 1 1 3 6
Ecdyonurus galileae 2 2 4
E. sp. 2 1, 2n2 1 8
Heptagenia coerulans 1 1 2
Afronurus kugleri 1[I | 1 3
Ephemerella ignita 2 1 3
E. ikonomovi I 1 2
E. mesoleuca 1 1
E. mucronata ) 2 2
Caenis luctuosa - 2 d 2 5
C. macrura 2 573 1 55 1 7 27
Prosopistoma oronti 1 1
Choroterpes balcanica 1 1
Habroleptoides modesta 1 1
Potamanthus luteus 1 1
Species [ area 3161110 7 9 7 1 313 8 1 31
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Baetis buceratus Eaton, 1870

Distribution: Many localities in Europe; new to Lebanon, Syria and Turkey.

Habitats: Larvae among water plants and stones near banks.

Material: 78/17: 31, 78/20: 11, 78/23: 51, 79/13: 11, 79/15: 1 1, 79/18: 151, 79/22: 5 1,
79/24: 1 male, 79/35: 11, 79/58: 1 1, 79/70: 14 1, 1 male, 79/73: 3 1, 79/76: 51, 79/77: 1
1, 79/78: 11, 79/79: 3 1, 79/80: 4 1, 79/81: 3 males, 79/84: 7 1, 79/85: 2 males, 79/88: 1
male, 79/94: 5 1, 4 males, 79/95: 3 1, 79/102: 2 1, 79/122: 3 1, 80/20: 5 1, 80/36: 4 1,
80/39: 11, 80/42: 31, 80/43: 20 I, 2 males, 80/44: 2 1, 80/45: 6 1, 80/53: 151, 80/64: 1
male, 80/71: 41, 80/73: 71, 21 males, 82/42: 31, 82/47: 11, 82/49: 1 L.

In the material this species is the most abundant mayfly. It appears to be present in
Israel (SAMOCHA 1972: as Baetis sp. A7, male).

Baetis digitatus Bengtsson, 1912

Distribution: Only a few widespread localities in Europe; new to Syria.

Habitats: Larvae seem to prefer slow-flowing water; among water plants near banks.
Material: 79/12: 1 L. _
This species appears to be present in Israel (SAMOCHA 1972: as Baetis sp. L 57 larva).

Baetis lutheri Miiller-Liebenau, 1967 _
Distribution: Southern parts of Europe, reaching the Caucasus. New to Lebanon,
Syria and Turkey. Not present in England, Ireland, Iceland or the Scandinavian coun-
tries.

Habitats: Larvae in summer-warm fast-flowing rivers with stony beds.

Material: 78/8: 11, 78/9: 11, 78/12: 31, 78/13: 1 1, 78/34: 2 1, 79/13: 71, 79/15: 2 1,
79/18:21,79/37:81,79/62: 11,79/63: 11, 79/72: 71, 79/94: 1 1, 79/95: 21, 79/102: 4 1,
79/106: 21, 79/120: 11, 79/128: 1011, 79/129: 3 1, 80/6: 2 1, 80/20: 1 1, 80/35: 2 1, 80/42:
21,80/44:11,80/47: 11

This species is abundant. It appears to be present in Israel (SAMOCHA 1972: as Baetis
sp. A 12, male).

Baetis melanonyx Pictet, 1843-1845

Distribution: Southern part of Europe; new to Turkey.
Habitats: Larvae in small and medium-sized brooks.
Material: 82/269: 3 1.

Baetis niger Linnaeus, 1761

Distribution: Whole of Europe; new to Syria.

Habitats: Larve often together with the related B. digitatus, in rivers rich in plants.
Material: 79/129: 3 1.

Baetis rhodani Pictet, 1843-1845
Distribution: Western Palaearctic region.
Habitats: Larvae in slow und fast-flowing rivers among stones or plants. Larvae do not

%‘_‘_——_
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require high water quality.

Material: 78/34: 41, 78/45: 11, 79/12: 211, 79/13: 1 1, 79/25: 211, 79/33: 4 1, 79/63: 3 1,
79/72: 61, 79/76: 3 1, 79/106: 6 1, 80/39: 121, 80/43: 2 1, 80/47: 12 1, 80/70: 3 1, 82/26: 2
1.

This species appears to be present in Israel (SAMOCHA 1972: as Beatis sp. A 3, male).

Baetis samochai Koch, 1981

Distribution: Israel, Lebanon, Syria.

Habitats: Larvae in flowing and stagnant water. They seem to prefer slow-flowing
water rich in plants.

Material: 79/12: 11, 79/22: 31, 79/77: 81, 79/80: 31, 79/95: 11, 79/97: 1 1, 79/101: 1 |,
79/104: 41, 79/107: 21, 80/36: 3 1, 80/40: 31, 80/42: 11, 80,70: 2 1.

This recently described species, which appears to be endemic in the Near East, was
also found by SAMOCHA (1972: figured as Baetis sp. L 34). Comparison between the
original material (in coll. MULLER-LIEBENAU) and my material proved that it is con-
specific. i

Baetis tricolor Tshernova, 1928

Distribution: Some localities in the eastern part of Europe; new to Turkey.
Habitats: Larvae in brooks and rivers.

Material: 82/31: 6 1.

This species appears to be present in Israel ( SAMOCHA 1972: Baelis sp. larva).

Genus Centroptilum

Many species of this genus are very difficult to determine, because some of them
cannot be distinguished in the larval stage while others are only known from the male
imago. I compared the features of the larvae with the descriptions and figures given in
several publications: GRANDI (1964), IKoNoMoOV (1962b), JacoB (1973),
KAZLAUSKAS (1964), and KEFFERMULLER & SOWA (1975).

Centroptilum pennulatum Eaton, 1870

Distribution: Widespread in Europe, especially in the Mediterranean region. New to
. Lebanon, Syria and Turkey.

Material: 78,23: 31, 78/18: 11, 79,20: 21, 79/30: 51, 79/33: 31, 79/35: 1 1, 79/86: 12 1,
79/120: 61, 80/45:21,80/71: 91,82/47: 91,82/49: 11, 82/51: 1 L.

aff. Centroptilum pulchrum Eaton, 1885

Distribution: Italy and the plains of Central Europe; new to Turkey.

Habitats: Larvae in rivers and streams.

Material: 82/50: 4 1.

These larvae are closely related to C. pulchrum. However, larvae of this species resem-
ble those of C. parapulchrum Keffermuller & Sowa (KEFFERMULLER & SOwWA 1975).
A similar species is present in Israel (SAMOCHA 1972).

Insecta

Cloeon dipterum Linnaeus, 1761

Distribution: Holarctic region, except Iceland.

Habitats: Larvae in ponds, lakes and in slow-flowing parts of rivers, among plants.
Material: 78/36: 10 1, 78/40: 8 1, 78/42: 141, 78/47: 141, 79/17: 121, 79/22: 21|, 79/34: 3
1, 79/48: 11, 79/70: 21, 79/79: 41, 79/116: 151, 79/117: 3 1, 80,29: 41, 80/36: 1 1, 80/48:
101, 80/54: 51,80/73: 6 L. 82/26: 31, 82/38: 11, 82/46: 1 1.

Cloeon simile Eaton, 1870

Distribution: Whole of Europe, Caucasus; new to Syria. Not present in Iceland.
Habitats: Larvae often together with C. dipterum.

Material: 79/58: 31, 80/54: 1 1.

SAMOCHA (1972) figures several Cloeon sp.

Family Oligoneuriidae

Oligoneuriella orontensis Koch, 1980

Distribution: Israel, Lebanon, Syria, Turkey.

Habitats: Larvae in rivers with stony beds.

Material: 78/49: 11, 79/108: 1 L.

This recently-described species seems to be endemic in the Levant region. SAMOCHA
(1972) figured the larva as Oligoneuriella sp. SOLDAN generously sent me larvae for
study, which were found near El Hermel (Lebanon), Orontes on 7.3.1952.

Family Heptageniidae

Epeorus zaicevi Tshernova, 1981

Distribution: Turkey, Armenian SSR; new to Syria.

Material: 78/34: 31, 79/13: 1 1, 79,106: 1 1, 82/47: 3 1.

These larvae are similar to those described and figured by BRAASCH (1978, as Epeorus
znojkoi), DEMOULIN (1973, as Epeorus sp.) and SAMOCHA (1972, as Epeorus sp.).
Since Epeorus znojkoi is now considered to be a Rhithrogena (THOMAS 1982; see
below), these larvae which are clearly of the Epeorus-type must therefore belong to
another species. BRAASCH kindly checked some specimens. In his opinion, the larvae
may belong to Epeorus zaicevi Tshernova, 1981.

Iron caucasicus Tshernova, 1938

Distribution: Restricted to the Caucasus and Asia Minor.

Habitats: Larvae in brooks and small rivers.

Material: 82/53: 1 1.

The species was originally described as Cinygma caucasia (TSHERNOVA 1938). Subse-
quently, Iron fuscus Sinitshenkova 1976 was found to be a synonym (BRAASCH 1979¢).

Mﬂ_
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Rhithrogena znojkoi Tshernova, 1938

Distribution: Asia Minor, Caucasus.

Material: 79/62: 1 male, 79/108: 1 male.

The imagines agree with the description and illustration Epeorus znojkoi (TSHERNOVA
1938, as Eedyonurus 7 znojkoi). THOMAS (1982) established that Epeorus znojkoi is a
species of the genus Rhithrogena: He was able to study an imago and the larva from
which it derived. This larva showed the typical features of the Rhithrogena larvae.
Consequently, at least some of the larvae recorded as Rhithrogena sp. could belong to
this species. However, this cannot be confirmed, because THOMAS did not describe the
larva of Rhithrogena znojkoi. 1 sent BRAASCH a specimen to study. He regards it as
Epeiron amseli Demoulin 1964, which is known from Afghanistan (DEMOULIN 1964).

Rhithrogena sp.

Material: 79/14: 11, 79/72: 11, 79/102: 31, 80/20: 41, 82/45: 2 |, 82/46: 1 1.

The material contains only a few larvae of Rhithrogena, which cannot be determined
with present knowledge. Reared material is necessary for the determination of these
species. Many Caucasian species are known (BRAASCH 1979a, 1979b), and some of
them are probably present in Syria and Turkey.

Ecdyonurus galileae Demoulin, 1973

Pieribution: Israel (DEMOULIN 1973; SAMOCHA 1972, as Afronurus sp. 1, SAMOCHA
in litt.). New to Syria.

Material: 78/34: 11, 79/30: 11, 79,73: 81, 80/6: 1 1.

This species seems to be endemic in the Near East.

Fig. 2. Ecdyonurus sp.,
Sth sternite.

Ecdyonurus sp.

Material: 78/15: 21, 78/23: 3 1, 79/62: 10 1, 79/71: 51, 79/95: 12 1, 79/108: 6 1, 79/119:
181, 80/45: 8 L. |
This species cannot be determined because the larvae of Near East Heptageniidae are
not sufficiently known.

Description: The larva has seven pairs of gills; the last pair without a bunch of fila-
ments. Spines of the femora in general shovel-shaped. Sternites with a characteristic
pattern (Fig. 2).

Insecta 97

Heptagenia coerulans Rostock, 1877

Distribution: Many localities in Europe, except England, Ireland and Iceland.
Habitats: Larvae in rivers and streams.

Material: 82/47: 2 1.

The larvae look very similar to those of H. coerulans, but I cannot exclude the possibi-
lity that they belong to H. perflava Brodsky, 1930. This species, which is known only
in the adult stage, lives in the Caucasus (BRODSKY 1930).

Afronurus kugleri Demoulin, 1973

Distribution: Israel (DEMOULIN 1973, SAMOCHA 1972). New to Syria and Turkey.
Material: 79/63: 61, 79/72: 21, 80/43: 6 1.

This species seems to be endemic in the Near East.

Family Ephemerellidae

The species of Ephemerella were determined using mainly the publications of
BENGTSSON (1930), IkoNOMOV (1962a), KAZLAUSKAS (1959), KEFFERMULLER
(1960) and KEFFERMULLER & DATERRA (1978).

Emphemerella ignita Poda, 1761

Distribution: Palaearctic region.

Habitats: Larvae in slow and fast-flowing rivers. They prefer localities rich in plants. In
mountain rivers they also live among stones.

Material: 79,99: 4 1, 79/102: 31, 82/51: 1 L.

Ephemerella ikonomovi Puthz, 1971

Distribution: Southern part of Yugoslavia (IKONOMOV 1962a, as E. spinosa;
TANASUEVIC 1979). New to Syria.

Material: 79/86: 11 1, 79/106: 4 1.

Ephemerella mesoleuca Brauer, 1857

Distribution: Bulgaria, Carpathians, uplands of Central Europe. New to Syria. Not
present in Iceland, Ireland or England.

Material: 79/108: 2 1.

This species appears to be present in Israel (SAMOCHA 1972: as Ephemerella sp.
larva).

Ephemerella mucronata Bengtsson, 1909

Distribution: Europe except Spain, Pyrenees, ltaly, Iceland, Ireland and England. New
to Syria.

Habitats: Larvae prefer mossy stones.

Material: 79/128: 31, 79/129: 1 1.
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Family Caenidae
The larvae of the two species in the material show some differences from Central
European specimens (MALZACHER in litt.), which are probably due to variability.

Caenis luctuosa Burmeister, 1839

Distribution: Europe, except Iceland and the northern part of Sweden. New to Syria.
Habitats: Larvae in the same habitats as the related C. macrura.

Material: 78/18: 23 1, 78/42: 31, 79/57: 31, 79/77: 41, 79,97: 2 males.

Caenis macrura Stephens, 1835

Distribution: Europe, Asia Minor, Caucasus. Not present in Iceland.

Habitats: Larvae in slow-flowing parts of rivers with stony beds; also in lakes.
Material: 78/21: 3 1, 78/42: 10 1, 78/18: 7 1, 79,/20: 8 1, 79,21: 1 female, 79/29: 14 1,
79/33: 71, 79/34: 91, 79/57: 6 1, 79/70: 16 1, 79/71: 23 males, 79/86: S 1, 79/88: 21 |,
79/98: 27 males, 11 females, 12 1, 79/102: 3 1, 79/121: 1 1, 80/7: 11 males, 8 females,
80/13: 11, 80/43: 11, 80/44: 7 1, 80/45: 12 1, 80/55: 23 males, 18 females, 80/71: 2
females, 82/42: 151, 82/46: 121, 82/47: 21, 82/49: 11, 82/50: 121, 82/51: 1 1.

This species is one of the most abundant mayflies in the material.

Family Prosopistomatidae

Prosopistoma oronti Alouf, 1977

Distribution: Israel (SAMOCHA 1972, as P. yigali), Lebanon (ALOUF 1977). New to
Syria.

Habitats: Larvae allegedly carnivorous, probably living among the stones of rivers.
Material: 79/108: 6 1.

This species was never formally described as P. yigali (DEMOULIN in litt.), and so the
name P. oronti is valid. The pattern on the larval "carapace”, which is a characteristic
of several species, is relatively variable in this species (Fig. 3). P. oronti, like its relative
P. phoenicium Alouf, 1977, seems to be endemic in the Near East.

Family Leptophlebiidae

Choroterpes (= Euthraulus) balcanica Ikonomov, 1961

Distribution: Southern part of Yugoslavia (IKONOMOV 1961), Israel (SAMOCHA 1972,
as Euthraulus sp.). New to Syria.

Material: 79/20: 1 L. -

Until 1961 the subgenus Euthraulus was only known from the Oriental, Ethiopian and
the eastern part of the Palaearctic regions (Japanese Islands). In Europe E. balcanicus
seems to be the only representative of this subgenus.

Habroleptoides modesta Hagen, 1864
Distribution: Southern part of Europe. New to Syria. Not present in Iceland, Ireland,

S —
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Fig. 3. Larvae of Prosopistoma oronti.

England, northern part of Germany, Scandinavia or the northern European U.S.S.R.
Habitats: Larvae in the interstitial of fast-flowing brooks.

Material: 79/128: 1 1.

Another species of this genus, H. caucasica Tshernova, 1930 (TSHER.:\‘-OVA 193i‘l,
1964), is known only in the adult stage from the Caucasus. It is thus possible that this
larva may belong to the Caucasian species.

Family Potamanthidae

Potamanthus luteus Linnaeus, 1767

Distribution: Palaearctic region, except Iceland, Ireland, Norway and northern Swe-
den.

Habitats: Larvae mainly in large moderately flowing rivers, among stones.

Material: 79/95: 15 1.

4. Zoogeographical Remarks .

Tab. 1 summarizes the species contained in the studied material. The last column
(total) reflects the abundance of the species. Baelis buceratus is the most abundant spe-
cies. The data in the last line (species/area) indicates that most species seem to live in
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the river Ofontcs, especially since more than the half of the collecting sites lie on the
Orontes. There appears to be no distinct preference by individual species for particular
areas: The abundant species occur in nearly all areas, and the rare ones are found too
seldom to draw any conclusion. Since mayflies are able to colonize large territories, the

areas studied are too small and lie too close together to show differences in the species
representation.

ABC

35

-1

AB | 21 AC

L]

‘T v
3
5 26 |

A

Fig. 4. Composition of the mayfly fauna of the Near East. The figures give the percen-
tage (%) of species in a certain regior: out of 62 species. The shaded area shows the
endemic species. A = Asia Minor. B = Balkan. C = Caucasus.

Fig. 4 shows the connections of the mayfly fauna of the Near East with the neigh-
bouring faunas of the Balkans and of the Caucasus. For these comparisons zoogeogra-
phical data are considered, which are given by the publications mentioned in section 1
and which are presented in detail in this paper. Additional data concerning the Cauca-
sus were taken from BRAASCH (1980) and ZIMMERMANN (1981). BRAASCH (in litt.)
reported some further Caucasian species: Heptagenia coerulans, Habroleptoides mode-
sta, and Ephemera danica, whereas Epeorus sylvicola was attributed to this area by
mistake (PUTHZ, in litt.). The fauna of the Asia Minor area is composed mainly of spe-
cies which are widespread in Europe (63%). However, there are strong connections
with the South European fauna ( Ephemerella itkonomovi, Choroterpes balcanica) and
with the Caucasian fauna (Jron znojkoi, Iron caucasicus, Epeorus zaicevi, Ecdyonurus
ornatipennis, Rhitrogena znojkoi). Although Asia Minor and the Balkans have more
species in common than Asia Minor and the Caucasus, the latter areas have more
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endemic species. There is also a strikingly high number of species which are endemic
to the Asia Minor area: Baetis macrospinosus, B. samochai, Oligoneuriella orontensis,
Rhithrogena theischingeri, Ecdyonurus asiaeminoris, E. galileae, E. ressli, Afronurus
kugleri, Thalerosphyrus sp., Sigmoneuria samochai, Prosopistoma oronti, P. phoeni-
cium, Palingenia anatolica, and P. orientalis. This high number of endemic species in
the Near East indicates the rather isolated character of this region.

What connection does the mayfly fauna of this region have with the adjacent fau-
nas of Africa and Asia? So far as Asia is concerned, the high mountains in Iran should
allow the dispersal of some species which are adapted to biotopes at these altitudes. A
candidate for this type of distribution is Epeiron amseli. BRAASCH believes that the spe-
cimen mentioned as Rhithrogena znojkoi may possibly belong to this species. Since
Epewron amseli is known from Afghanistan (DEMOULIN 1964), it is conceivable that it
is present in the highlands of Turkey, Iran, Afghanistan and perhaps reaches the
Himalayas.

Large areas of Iran and especially of Saudi-Arabia and North Africa consist of
deserts which are hostile to water-dependent insects such as mayflies. Therefore, strong
connections between the fauna of the Near East and those beyond the deserts are not
to be expected, but nevertheless this does need to be demonstrated. It is possible that
there are some species which are present on both sides of the desert or even in suitable
sites in the desert. However, since the African and Asian mayfly faunas are insuffi-
ciently known, it is impossible to compare them directly. Indirectly this can be done at
the level of genera and families. A large number of families — 9 out of 19 — are pre-
sent in Europe, Africa and Asia (ILLIES 1968). This picture changes dramatically when
the worldwide distribtuion of the genera composing these families is studied (HUBBARD
1979). These three continents have only 15 out of 127 genera in common and two of
these genera are restricted to Africa and Europe only.

These figures suggest that there are indeed some faunal connections between
these continents. The question is how strong these connections really are. To investi-
gate this in detail it is necessary to compare the species of these genera, but this kind of
study is hampered by at least two facts. Firstly, the number of species in several of the
genera — for example Ecdyonurus, Rhithrogena and Baetis — is very high. Secondly,
the species usually differ in many features. It is difficult to determine which of these is a
greater weight and therefore has a higher value for estimating relationships. For these
reasons, | looked for a genus which has few species that differ only in a few characters.
I selected the genus Prosopistoma which is distributed with a few species in the Palae-
arctic, Palaeotropical and parts of the Australian regions (Tab. 2). The adult life of
Prosopistoma is very short (GILLIES 1954) and thus passive drift of the adults with the
wind cannot lead to the colonization of distant regions. Generally, mayflies are regar-
ded as ideal subjects for biogeographic analyses, because their powers of dispersal
appear to be rather sharply limited (EDMUNDS 1972).

The larvae of Prosopistoma differ from all other mayflies by the "carapace”
which covers almost the entire body (Fig. 3). Among themselves they look similar. I
have dealt only with the larvae, because the imagines of nearly all species are

B sl
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Tab. 2. The species of Prosopistoma.

Species distribution references
africanum Gillies, 1954  East-Africa, Tansania Gillies (1954, 1956)
boreus Peters, 1967 Philippines, Minanao Peters (1967)
erassi Gillies, 1954 South Africa, Natal  Gillies (1954, 1956)

deguernei Vayssiere, 1893 West-Africa, Senegal Vayssiére (1893), Gillies (1954)
foliaceum Fourcroy, 1785 Europe Tragardh (1911), Lafon (1952),

Gillies (1956)
indicum Peters, 1967 India, Kerala State Peters (1967)
lieftincki Peters, 1967 Ceylon Peters (1967), (Henry 1929: as
P.sp.)
oronti Alouf, 1977 Near East Alouf (1977)
palawana Peters, 1967 Philippines, Palawan Peters (1967)
phoenicium Alouf, 1977  Near East Alouf (1977)
sedlaceki Peters, 1967 New Guinea, Salomon Peters (1967)
Islands
sp. Paulian, 1947 West Africa, Zaire Paulian (1947), Gillies (1954)
(Belgian Congo)
sp. Vayssiére, 1936 East Africa, Kenya Vayssiére (1936, as P. deguernei),
Gillies (1954)
variegatum Latreille, 1833 Madagascar Latreille (1833), Westwood (1877),
Vayssiére (1890), Gillies (1954,
1956)
wouterae Lieftinck, 1932  Java, Summatra Lieftinck (1932), Ulmer (1939, as

P. sp.), Lafon (1952), Gillies (1954,
1956), Peters (1967)

unknown. Comparing the characteristics and especially the mandibles, I divided the
species into two groups. In group 1 the mandible has a short and thick "neck” which
bears strong teeth. The prostheca is relatively short and does not reach the distal end
of the mandible. Furthermore, the mandibles have five to twelve bristles (Fig. 5a - f).
In group 2 a long and slender "neck” bearing thee small teeth is present. The long
prostheca nearly reaches the distal end of the mandible which always bears three
bristles (Fig. 5g - m). Comparing the composition and distribution of each group, there
is one striking feature: the European species are clearly distinct from the African ones.

To explain the distribution of the eastern species, it is necessary to consider geo-
logical and biogeographical data. The ancient Gondwanaland continent, which inclu-
des the Southern Hemisphere and India, broke up during the Jurassic to late Creta-
ceous and gave rise to the recent continents. During this process, India and
Madagascar drifted away together from Africa and subsequently became separated;
India continued drifting north and eventually reached Asia. Evidence for this is

VIR

Fig. 5. Prosopistoma, mandible. From the original drawings (cited in Tab. 1) except L.
foliaceum (from TRAGARDH 1911) and P. woutera (from PETERS 1‘96'.!). .

a) foliaceum, b) oronti, c) phoenicium, d) boreus, €) sedlaceki, f) lieftincki, g) sp. Pau-
lian, h) erassi, i) africanum, k) indicum, 1) wouterae, m) palawana.
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Fig. 6. Distribution of the genus Prosopistoma in the world. Shaded parts show the
region covered by the Tethys in the Upper Cretaeous (according to WAGNER 1960).
Arrows indicate the hypothetical migrations of the groups.

a) foliaceum, b) oronti and phoenicium, c) deguernei, d) sp. Paulian, e) africanum and
sp. Vayssiere, f) crassi, g) variegatum, h) indicum, 1) lieftincki, k) wouterae, 1) palawana,
m) boreus, n) sedlaceki.

provided by studies on mayflies (TSUI & PETERS 1975). According to EDMUNDS (1972,
1975), Prosopistoma is basically Ethiopian. In his opinion the Oriental species of Pro-
sopistoma probably represent the descendants of a single original species which entered
with the Indian landmass. ILLIES (1968) suggested that in the Tertiary this thermophi-
lous genus was distributed throughout the Old World and only survived in a few locali-
ties as a relict.

The proposed hypothesis is as follows: It is not clear when the two groups of Pro-
sopistoma diverged, but by the Upper Cretaceous they must already have been separa-
ted into a northern and a southern group by the ancient sea Tethys. The uplift of the
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Himalayas separated Central Asia from the oceanic climate and brought it into the
regime of a cold dry continental climate.

The northern group became extinct in this region, but colonized the warmer regi-
ons in the west (Fig. 6a, b) and in the east (Fig. 6i, m, n). This pattern of distribution is
also found in the carnivourous Baetidae Raptobaetopus tenellus Albarda (Europe) and
R. orientalis Miiller-Liebenau (Malaysia, Kuala Lumpur) (MULLER-LIEBENAU 1978a,
1978b, 1980). During the Cretaceous, the southern group, which had already colo-
nized the areas now known as Africa, Madagascar and India (Fig. 6c, d, e, f, g, h),
reached Asia by drifting with the Indian landmass. In this way the southern group was
able to enter the eastern part of its territory (Fig. 6k, 1).

The sea receded relatively late from Northern Africa and Saudi Arabia. By that
tim=, immigration into the Near East had already taken place from the north. Later
the deserts of the Sahara, Saudi Arabia and Iran prevented any colonization from the
south and the east. The example of Prosopistoma explains why the mayfly fauna of the
Near Fast has almost no connections with Africa and Asia, except for species of the
high mountains in South-West Asia.

Postscriptum: When the manuscript had been finished, some further species new to
Turkey have been published by KAZANCI (1986).
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List of the collecting stations. For linguistic correct versions and geographic co-ordina-

Appendix

tes compare KINZELBACH, KRUPP, ROTH & SCHNEIDER (1989).

date/site number
02-03.08.1978/8-9

03.08.1978/12

03,/05.08.1978/13

03.08.1978/15
04.08.1978/17
05.08.1978/18
05.08.1978,/20
06.08.1978,21
09.08.1978/23
11.08.1978,34
11.08.1978/36
15.08.1978,/40
17.08.1978/42
19.08.1978/45
20.08.1978,47
23.08.1978/49

05.03.1979,12-13

05.03.1979/14
05.03.1979/15
06.03.1979/17
06.03.1979/18
06.03.1979,/20
06.03.1979,21
06.03.1979,22
06.03.1979,24
06.03.1979,25
07.03.1979,29
07.03.1979,30
03.08.1979,33
08.03.1979/34
08.03.1979/35
09.03.1979/37
13.03.1979/48
16.03.1979/57
16.03.1979/58
17.03.1979,62
17.03.1979,63

20.03.1979,70.

collecting site

SY, Homs, Lake of Homs, channel

SY, Homs, Orontes

SY, Homs, Quattina, channel

SY, S Homs, al-Qusair, Orontes

SY, N Homs, ar-Rastan, Orontes

SY, Homs, Lake of Homs

SY, Homs, Orontes

SY, N Hamah, Shaizar, Orontes

SY, Hamabh, Orontes

SY, al-Ghab, Abu Qubayis, spring and brook
SY, W Hamah, Massyaf, al-Baisa, brook

SY, Dair az-Zur, tributary of the Euphrates
SY, E Raqqa, Mcadan, tributary of the Euphrates
SY, Gisr as-Sugur, Orontes, brook

SY, Latakia, Nahr al-Kabir N

TR, Samandag:, Orontes

SY, NE Latakia, Nahr al-Kabir N

SY, E Latakia, tributary of Nahr al-Kabir N
SY,.E Latakia, Nahr al-Kabir N

SY, E Latakia, Nahr al-Kabir N summer-dry creek
SY, E Latakia, Nahr al-Kabir N

SY, SE Latakia, Sallurin (summer-dry)

SY, SE Latakia, Lasrasir, river

SY, SE Latakia, Haraisun, karst spring

SY, SE Latakia, Nahr as-Sana

SY, S Latakia, Banyas, Nahr al-Haraisun

SY, Tartus, Marqiya, Nahr Marqiya

SY, Tartus, Nahr al-Hussain ;

SY, W Homs, Buqai‘a-plains, creek and spring
SY, W Homs, Buqaia-plains, irrigation canals
LB, W Homs, Tall Kalah, Nahr al-Kabir S
SY, Homs, Lake of Homs, Orontes

area fig.

~N N NN =

'S

SY, N Abu Kamal, Mari, backwater of the Euphrates 10

SY, N ar-Raqqa, Gisr as-Sannin, Nahr al-Balih
SY, ar-Raqqa, Euphrates

TR, Samandag., Orontes

TR, N Samandag, Buyuk Kara Cay:

SY, E Gisr as-Sugur, tributary of the Rouj

10
10

=
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21.03.1979/71

21.03.1979/72-73

22.03.1979/76
22.03.1979/77
22.03.1979/78
22.03.1979/79
22.03.1979/80

SY, Gisr as-Sugur, Orontes

SY, Gisr as-Sugur, Nahr al-Abiyad

SY, Gisr as-Sugur, karst spring

SY, S Gisr as-Sugur, ditches

SY, S Gisr as-Sugur, karst spring

SY, S Gisr as-Sugur, fish ponds

SY, S Gisr as-Sugur, “Ain Salimu drainage ditch

22, 23, 25.03.1979,81 SY, S Gisr as-Sugur Ain Salimu, Orontes

23.03.1979/84
25.03.1979/85
25.03.1979/86
27.03.1979/88
29.03.1979/94
29.03.1979/95
30.03.1979,/97
30.03.1979/98
30.03.1979/99
30.03.1979/101
30.03.1979/102
30.03.1979/104
31.03.1979/106
31.03.1979/107
01.04.1979/108
06.04.1979/116
06.04.1979/117
09.04.1979/119
09.04.1979/120
09.04.1979/121
09.04.1979/122
09.11.1979/128
12.11.1979/129
06.03.1980/6
06.03.1980/7
07.03.1980/13
09.03.1980,20
13.03.1980/29
20.03.1980/35
20.03.1980/36
20.03.1980/39
21.03.1980/40
21.03.1980/42
22.03.1980/43

22.03.1980/44-45 SY, W Homs, Tall Kalah, tributary of the Nahr al-Kabir §

SY, Hamah, Orontes

SY, S Gisr as-Sugur, Qal¢at al-Mudig, karst spring
SY, W Hamah, Nahr as-Sarut (summer-dry)

SY, NW Hamabh, Saizar, Orontes

SY, E Hamah, Kafat, Wadi Salamiya

SY, S Hamah, Kafat, Orontes

SY, W Hamabh, al-Hansa, ditches

SY, W Hamah, Masiyat Naba¢ al-Fuar, ditches

SY, W Hamah, Masiyat Nabac® al-Fuar, brook

SY, NW Hamah, al-Asarna, rainpool

SY, NW Hamabh, al-Asarna, tributary of Orontes
SY, NW Hamabh, al-“Asarna, Orontes

SY, W Hamah, Nahr Abu Qubayis

SY, W Hamah, Tall Sahab, karst spring and small lake
SY, SW Homs, al-Qusair, Orontes

SY, SE Damaskus, as-Suwaida’, Qanawat, brook
SY, SE Damaskus, as-Suwaida’, reservoir of Sadd Rumi
TR, Antakya, Orontes

TR, N Antakya, Amik Gola, drainage ditch

TR, N Antakya, brook

TR, N Antakya, springs and small ponds

SY, Damaskus

SY, SW Damaskus, Qnaitra, S¢ass‘a, river

SY, N Tartus, Nahr Marqiya

SY, S Latakia, Banyas, Haraisun, spring

SY, Gisr as-Sugur, tributary of Nahr al-Abiyad

SY, N Manbig, Euphrates, Nahr as-Sagur -

SY, Dair az-Zur, Palmyra, tributary of the Euphrates
SY, SW Damaskus, S¢ass¢a, Nahr al-“Awag

SY, SW Damascus, S¢ass‘a, pond

SY, SW Damaskus, Sass€a, tributary of Nahr-al-“Awag
LB, S Zahle, Chthaura, tributary of the Litani

LB, N Baalbek, al Labu’a, Orontes

SY, W Homs, tributary of Nahr al-Kabir §

—
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23.03.1980/47
23.03.1980/48
24.03.1980/53
24.03.1980/54
25.03.1980/55
26.03.1980/64
28.03.1980;70
29.03.1980/71
29.03.1980/73
18.09.1982/26
20.09.1982/31
21.09.1982/38
22.09.1982/42

23,24.09.1982/42
24.09.1982/46-47

27.09.1982/49
27.09.1982/50
27.09.1982/51
28.09.1982/53

SY, Tartus, Nahr al-Tartus

SY, E Tartus, Duraikis, small spring

SY, NW Hamah, Saizar, ditch

SY, NW Hamah, Saqalbiya, ditch

SY, NW Hamah, Saqalbiya, irrigation canal
SY, NW Hamabh, “Ain al-Kurum, karst spring and pond
SY, NW Homs, Aqgrab, tributary of the Orontes
SY, S Tartus, Safsafa, Nahr Abras

SY, S Tartus, river

TR, Antakya, Topraksu

TR, Antakya, Orontes

TR, Antakya, Karasu canal

TR, Antakya, tributary of Karasu

TR, Urfa, Birecik

TR, Urfa, tributary of the Euphrates

TR, Urfa, brook

TR, Urfa, tributary of the Euphrates

TR, Urfa, Adiyaman, Euphrates

TR, Adiyaman, brook
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