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ABSTRACT: Mayflies (Ephemeroptera) of Korea have been described in various literatures since
1940, but there have been many taxonomic or nomenclatural changes in the members of the order.
A comprehensive literature and type material review of the Ephemeroptera resulted herein the
recognition of 56 nomenclaturally valid species previously described from Korea: Acerella
Iongicaudata (Ubno), *Ameletus costalis (Matsumura), A. montanus Imanishi, *Baetiella japonica
(Imanishi), *B. tuberculata (Kazlauskas), *Baetis thermicus Ueno, Bleptus fasciatus Eaton,
Choroterpes altioculus Kluge, Cincticostella castanea (Allen), C. tshernovae (Bajkova), *Cinygmula
grandifolia Tshernova, *C. hirasana (Imanishi), Cloeon dipterum (Linnaeus), Drunella aculea (Allen),
*D. cryptomeria (Imanishi), *D. lepnevae (Tshernova), D. triacantha (Tshernova), *D. trispina
ezoensis (Gose), Ecdyonurus bajkovae Kluge, E. dracon Kluge, **E. joernensis mongolicus Bajkova &
Varychanova, E. kibunensis Imanishi, E. levis (Navas), E. scalaris Kluge, **E. subspinosa (Braasch
& Soldan), Epeorus curvatulus Matsumura, *E. hiemalis Imanishi, E. latifolium Ueno, E. peliucidus
(Broadsky), *Ephemerella aurivillii Bengtsson, *E. imanishii Gose, E. keijoensis Allen, *E. notofascia
Yoon & Bae, Ephemera ovientalis McLachlan, E. separigata Bae, E. strigata Eaton, Ephoron shigae
(Takahashi), Heptagenia guranica Belov, H. kihada Matsumura, *H. kyotoensis Gose, *Iron aesculus
(Imanishi), *I. koreanicus Braasch & Soldan, I. maculatus Tshernova, Isonychia japonica (Ulmer),
“*]. ussurica Bajkova, Paraleptophlebia chocolata Imanishi, *Potamanthellus rarus Tiunova &
Levanidova, **Potamanthus formosus Eaton, P, yoowi Bae & McCafferty, **P, luteus ortens Bae &
McCafferty, *Rhithrogena japonica Utno, Rhoenanthus coveanus (Yoon & Bae), *Serratella setigera
(Bajkova), Siphlonurus chankae Tshernova, *S. sanukensis Takahashi, and Uracanthella rufa
(Imanishi). The asterisked species were known to larvae only from Korea, and the double
asterisked were adults only (C. tshernovae and E. keijoensis were females and larvae only, and P.
Iuteus oriens was subimagos only). The following 10 species were known to larvae only from Korea,
but have not been determined: Baetis KUa: Yoon & Bae, Baetis nla: Imanishi, Brachycercus KUa:
Yoon & Bae, Caenis KUa: Yoon & Bae, Cinygmula KUa: Yoon & Bae, Cinygmula na’ Imanishi,
Ecdyonurus KUb: Yoon & Bae, Ecdyonurus na: Imanishi, Paraleptophlebia nb® Imanishi, and
Rhithrogena na: Imanishi.

For each species, original and secondary sources of the descriptions, materials used, type
information, distributions, synonyms, and nomenclatural changes were chronologically provided. A
checklist of the Ephemeroptera previously recorded from South Korea was appended with their
proposed Korean name.
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INTRODUCTION

Mayfly systematics of Japan was intensively
studied in 1920-30s (e.g., Ueno, 1928; Imanishi,
1930-1937). Mayfly fauna in Far East Russia
has been investigated since 1950s centering the
Amur river basin (e.g., Tshernova, 1952, 1958:
Bajkova, 1962-1980: Kluge, 1983-1989). Because
of rare communication between mayfly workers
of Northeast Asian countries, especially
between Japan and Russia, mayfly materials in
this region have not been brought together
and studied comparatively until mid-1980s.
Imanishi (1940) published a report on mayfly
fauna as part of a limnological survey to Nor-
theast Asia, covering Japan, Korea, Manchuria,
and Inner Mongolia. That report has been the
only inclusive mayfly study in this region.

Early this century, Ulmer (1919) reported
Chirotonetes japonicus [= Isonychia japonical
from Korea. Imanishi(1940) described 36
species of Ephemeroptera larvae from Korea,
as follows, and that was the first comprehen-
sive mayfly study in Korea: **Ephemera str-
igata Eaton, ™ Potamanthus nb [= Rhoenanthus
coreanus (Yoon & Bae)l, *Paraleptophlebia
chocolata Imanishi, *Paraleptophlebia nb,
Choroterpes trifurcata Ueno, *Ephemerella
trispina na [= Drumella triacantha (Tsherno-
va)l, *E. trispina naa [= D. trispina ezoensis
(Gose)], Ephemerella nG [= D. cryptomeria
(Imanishi)], *E. basalis Imanishi [= D,
basalis], E. basalis na [= D. aculea (Allen)],
*Ephemerella nM [= D. lepnevae (Tshernova)],
*Ephemerella nba [= Ephemerella wotofascia
Yoon & Bael, *Ephemerella nF [= E. iman-
ishii Gosel, *Ephemerella nN [= E. aurivillii
(Bengtsson)1, Ephemerella nax [= Cincticoste-
lla tshernovae (Bajkova)), Ephemerella rufa Im-
anishi {= Uracanthella rufa), *Baetis thermicus
Ueno, Baetis nla, *Baetiella japonica na [= Ba-
etiella tuberculata (Kazlauskas)], **Siphlonurus
sanukensis Takahashi, **Isonychia japonica
(Ulmer), *Awmeletus montanus Imanishi, **A,
costalis Matsumura, *Cinygma hirasana Imanishi
[= Cinygmula hirasanal, *Cinygma na,
*Rhithrogena japonica Ueno, *Rhithrogena na,
Epeorus latifolium Uéno, E. curvatulus Mat-
sumura, *E. aeesculus Imanishi [= Iron aescul-
us), **Bleptus fasciatus Eaton, Ecdyonurus
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yoshidae Takahashi [= E. levis (Navas)], E.
kibunensis Imanishi, *Ecdyonurus na, and
Heptagenia nb [= H. kyotoensis Gose]. (Aster-
isked species were known to North Korea on-
ly: double asterisked were South Korea only).

Allen (1971) described larvae of four new
species of Ephemerellidae, Ephemerella (Cinct-
icostella) castanea, E. (C.) imanishii, E. (Dru-
nella) aculea, and E. (Ephemerella) keijoensis,
from Korea, but he (Allen, 1975) later
synonymized E. (C.) imanishii with E. (C.)
tshernovae Bajkova. Yoon & Kim (1981), again,
reviewed larvae of eight species of Eph-
emerellidae from South Korea: E. (D.) bicor-
nis Gose [= D. lepnevae (Tshernova)], E.
(D.) aculea Allen, E (D.) cryptomeria Imani-
shi, E. (D.) trispina Ueno [= D. triacantha
(Tshernova)l, E. (C.) castanea Allen, E. (E.)
imanishii Gose, E. (Serratella) setigera Bajkova,
and E. (S.) rufa Imanishi.

Bae (1985) studied mayfly fauna, mainly
larvae, of South Korea based on a good series
of materials collected from more than 120
localities in South Korea since 1960s, and
described 47 species of Ephemeroptera (see
Yoon & Bae, 1988a and Appendix 1, below),
including 14 species previously unknown to
Korea and 25 species of adult stages. That
work has been subsequently separated for
publications on the Heptageniidae (Yoon &
Bae, 1984), Ephemeroidea (Yoon & Bae, 1985),
Ephemerellidae (Yoon & Bae, 1988b), and the
Ephemeroptera of South Korea in general
(Yoon & Bae, 1988a).

Mayfly fauna of North Korea has not been
intensively investigated since Imanishi (1940),
but Braasch & Soldan (1988) reported 12 no-
minal species of Heptageniidae, including two
new species: Notacanthrus dracon (Kluge) [=
Ecdyonurus dracon), Paracinygmula zhiltzovae
Bajkova [= Ecdyonurus bajkovae Klugel,
Cinygmina zachvatkini (Tshernova) [= Ecdyon-
urus levis (Navas)], Ecdyonurus scalaris Kluge,
E. Fkibunensis Imanishi, Nize subspinosa n. sp.
(= Ecdyonurus subspinosal, N. mongolica (Baj-
kova) [= Ecdyonurus joernensis mongolicus
Bajkova & Varychanoval, Heptagenia guranica
Belov, Iron koreanicus n. sp., Epeorus curvatulus
Matsumura, E. hiemalis Imanishi, and E. pe
lucidus (Broadsky). Braasch & Soldan (1988),
in addition, reported five undetermined species



Bae ef al.: Catalogue of the Ephemeroptera of Korea

of Heptageniidae (Cinygmula, Rhithrogena, and
Epeorus) larvae.

In a revision of the Potamanthidae, Bae &
McCafferty (1991) described four species of
Potamanthidae, Rhoenanthus coreanus (Yoon &
Bae), Potamanthus Iluteus oriens n. subsp., P.
yooni n. sp., and P. formosus Eaton, from Kor-
ea. Bae (in press) recently described a new
species of Ephemeridae, Ephemera separigata,
from South Korea. .

In this catalogue, we include all the Ep-
hemeroptera species previously recorded from
Korea. We, however, exclude certain species
that appeared in some faunistic or ecological
literatures in Korea and that were determined
by non-taxonomists and those identifications
were highly suspicious.

Families, adopted from MecCafferty (1991),
genera, and species are alphabetically arr-
anged with information on materials, types,
and distributions. Chronological synonyms and
nomenclatural changes are also indicated.

Type information has not been provided in
detail in most earlier Japanese and Russian
literatures. We therefore have provided any
available type information, including type
designation, locality, and deposition, in case we
have confirmed those types from various
sources in literatures or personally from those
countries.

In Japan, Matsumura’s materials, all con-
sisting of dried specimens, were deposited at
Hokkaido University [Entomological Institute,
Hokkaido University, Kita 9 Nisi 9, Kitaku,
Sapporo, Japan], but part of them were lost
(S. Takagi, pers. comm.; Y. Takemon, pers.
comm.). Most Imanishi’s materials have been
at Kyoto University [Center for Ecological
Research (previously Otsu Hydrobiological
Station), Kyoto University, Kyoto 606, Japan]
(Takemon, pers. comm.: S. Ishiwata, pers.
comm.). Kobayashi & Ishiwata (in ms) pre-
pared a list of Imanishi’s type specimens, in
part, deposited at Kyoto University (Takemon,
pers. comm.). According to various sources,
Ueno’s materials, if preserved, may be at
Kyoto University, but has not been checked so
far (Takemon, pers. comm.). Takahashi’s
materials have not been preserved in any
places where he had involved in (Ishiwata,
pers. comm.). Most Gose’s materials may be at
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Nara Women’s University, Nara, Japan.

In Russia, most Tshernova’s, Sinitshenkova’s,
Bajkova’s, Belov’s, and Kluge’s type specimens
have been deposited at Zoological Institute in
St. Petersburg [Department of Entomology,
Zoological Institute, Russian Academy of
Sciences, St. Petersburg 199034, Russial]. Part
of Tshernova’s and Sinitshenkova’s materials
have been at Moskva University and part of
Bajkova’s materials have been in Khabarovsk.
Part of Kluge’s materials are currently at St.
Petersburg University, but those will be depos-
ited at Zoological Institute in St. Petersburg in
the future (Kluge, pers. comm.). Kiuge is pre-
paring a list of mayfly type specimens depos-
ited at Zoological Institute in St. Petersburg
(Kluge, pers. comm.). :

As to lectotypes of Navas (1912) and Tsher-
nova (1949, 1952), we have identified the lecto-
type labels among the type materials at Zoo-
logical Institute in St. Petersburg. Most of the
lectotypes, however, have not been formally
designated elsewhere.

Initials used in mayfly materials are as
follows: M (male imago), F (female imago), A
(adult), Ms (male subimago), Fs(female subim-
ago), S (subimago), L (larva), and E (egg).

In Appendix 1, a checklist of Ephemeroptera
of South Korea, mainly incorporated with
Yoon & Bae (1988a), is provided with théir
proposed Korean name.

CATALOGUE OF
THE EPHEMEROPTERA OF KOREA

Order Ephemeroptera 31540 &

Family Ameletidae McCafferty ]z}u| 334+
of =}

Genus Ameletus Eaton 3] 2}v|slF4o] <

Ameletus costalis (Matsumura) ¥ 2}u}s}3£4ko]

Chimura costalis Matsumura, 1931: 1474 [Mate-
rial: M (Japan: Hokkaido, Honshu): Type
information: unknown (types may be in
Matsumura’s collection)].

Ameletus sapporensis (Matsumura): Imanishi,
1932: 526 [Misidentification: corrected by
Imanishi, 1933; Material: M, F (Japan)].
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Ameletus costalis (Matsumura): Imanishi, 1933:
65 [Generic combination: Material: L (Ja-
pan)]; Imanishi, 1940: 237 [Material: L
(Korea: Seoul)]: Sinitshenkova & Tshe-
rnova, 1976: 16 [Material: M, F, Ms, L
(Russia: Sahalin, Primor’ye)]; Yoon &
Bae, 1988a: 107 [Material: L (South Ko-
rea)].

Ameletus montanus Imanishi =l 2] 2} v] 3} £ At o]

Ameletus montanus Imanishi, 1930: 265 [Ma-
terial: M (Holotype): Holotype locality:
Japan: Holotype deposition: in Imanishi’s
coliection]: Ueno, 1931b: 208 [Material:
M, F, Ms, Fs, L (Japan)]; Imanishi, 1940:
236 [Material: L (North Korea: Kumgang
Mt.})]: Sinitshenkova & Tshernova, 1976:
17 [Material: Ms, L (Russia: Kamchatka,
Khabarovsk, Primor’ye)]: Bajkova 1976a:
582 [Material: M, F, L (Russia: Amur,
Primor’ye)]; Yoon & Bae, 1988a: 106
[Material: M, Fs, L (South Korea)].

Family Baetidae Leach 2u}3}34to] =}
Genus Baefiella Ueno ol s} £ 4o &

Baetiella japonica (Imanishi) ol 5% 4ko|

? Acentrella (n. sp. 7): Ueno, 1928: 51, pl. 17
[Material: L (Japan, Japanese Alps].

Acentrella japonica Imanish, 1930: 263 [M
(Holotype): Holotype locality: Japan: Ho-
lotype deposition: in Imanishi’s collection].

Baetiella japonica (Imanishi): Uéno, 1931b: 220
[Generic combination: as type species of
Baetiella Ueno: Material: M, L (Japan)];
Imanishi, 1940: 226 [Material: L (Japan)];
Waltz & McCafferty, 1987: 561 [Generic
recombination: generic status of Baetiella
Ueno revalidated; Material: M, L (Japan),
L (Korea)]. ,

Pseudocloeon japonica (Imanishi): Gose, 1980:
211 (Generic combination: Baetiella Ueno
was synonymized with Pseudocloeon Klap-
alek): Yoon & Bae, 1988a: 114 [Material:
L (South Korea)].

Baetiella tuberculata (Kazlauskas) of & &a&4to)

Baetiella japonica na: Imanishi, 1940: 227
[Material: L. (North Korea: Hamgyongbuk
-do)].
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Pseudocloeon (Baetiella) tuberculatum Kazla-
uskas, 1963: 583 [Material: L (Holotype):
Type locality: Russia, Irkutsk Province:
Holotype deposition: Zoological Institute
(St. Petersburg, Russia)].

Baetiella nosegawaensis Gose, 1965: 218 [Ma-
terial: M (Holotype): Holotype locality:
Japan, Nara Prefecture: Holotype depo-
sition: Nara Women’s University (Japan):
Synonymized by Kluge, 1983a].

Pseudocloeon tuberculatum Kazlauskas: Kluge,
1983a: 64 [Material: M, S, L. (Russia: Pri-
mor’ye)].

Baetis (Baetiella) tuberculatus (Kazlauskas):
Tshernova et al., 1986: 134 (Generic com-
bination).

Baetiella tuberculata (Kazlauskas): Waltz &
McCafferty, 1987: 563 [Generic combina-
tion: Material: L (South Korea)].

Pseudocloeon japonica na (Imanishi): Yoon &
Bae, 1988a: 115 [Material: L (South Ko-
rea)l.

Genus Baetis Leach i}l 4Fo] 4

Baetis thermicus Ueno Iu}&}-FA4lo)

Baetis thermicus Ueno, 1931a: 91 [Material: M
(Holotype), F: Holotype locality: Japan,
Shinano Prov.; Holotype deposition: in
Ueno’s collection]: Imanishi, 1940: 219
[Ma-terial: L (North Korea)]; Yoon &
Bae, 1988a: 110 [Material: L (South Kor-
ea)l.

Baetis KUa: Yoon & Bae
Baetis KUa: Yoon & Bae, 1988a: 111 [Materi-
al: L (South Korea)].

Baetis nla: Imanishi

Baetis nla: Imanishi, 1940: 221 [Material: L
(North Korea, Manchuria, Japan)]; Yoon
& Bae, 1988a: 111 [Material: L (South
Korea)].

Genus Cloeon Leach ol E3l&4lo] 4

Cloeon dipterum (Linnaeus) %313 4}o]

Ephemera diptera Linnaeus, 1761 [Material:
Adult (Type not preserved and Neotype
not designated: Sowa, 1975)].

Cloeon dipterum (Linnaeus): Leach, 1815: 137
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(Generic combination): Eaton, 1885: 182
[Material: M, F, S, L. (Europe); A (Ja-
pan)]: Ueno, 1928: 49 [Material: L (Ja-
pan)]: Imanishi, 1940: 215 [Material: L
(Manchuria, Japan)]: Sowa, 1975: 215
[sensu stricto: Material: M, F, S, L, E
(Europe)]: Yoon & Bae, 1988a: 112 [Mat-
erial: M, F, L. (South Korea)].

Family Caenidae Newman 5% X]3-%4o] 7}

Genus Brachycercus Curtis A5 =834k

ol %

Brachycercus KUa: Yoon & Bae
Brachycercus KUa: Yoon & Bae, 1988a: 184
[Material: L (South Korea)].

Genus Caenis Stephens 532 3l &4to| £

Caenis KUa: Yoon & Bae
Caenis KUa: Yoon & Bae, 1988a: 183 [Materi-
al: L (South Korea)]l.

Family Ephemerellidae Klapalek <&2}3s}#4k
o] 7}

Genus Acerella Allen 7] 4ig] 3}FAlo] &

Acerella longicaudata (Ueno) 711z 354k o]

Ephemerella longicaudata Uéno, 1928: 42 [Ma-
terial: L (Holotype); Holotype locality:
Japan, Omi Prov., Lake Biwa: Holotype
deposition: in Uéno’s collection]; Imani-
shi, 1937: 323 [Material: M, F, S (Japan)].

Ephemerella (Serratella) longicaudata Uéno:
Edmunds, 1959: 545 (Subgeneric combina-
tion).

Ephemerella (Acerella) longicaudata Uéno:
Allen, 1971: 518 [Subgeneric combination:
Material: M, L (Japan)].

Acerella longicaudata (Uéno): Allen, 1980 82
(Generic combination); Yoon & Bae,
1988a: 172 [Material: M, L (South Kor-
ea)]: Yoon & Bae, 1988b: 30 [Material:
M, F, Fs, L. (South Korea)].

Genus Cincticostella Allen 91 3}-5F4ko] &

Cincticostella castanea (Allen) W 3}5-4to]
Ephemerella (Cincticostella) castanea Allen,
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1971: 514 [Material: L (Holotype); Holo-
type locality: Korea, Kyonggi-do, Kwang
Nung: Holotype deposition: University of
Utah (USA)]: Allen, 1975: 19 [Material: L
(South Korea)]: Yoon & Kim, 1981: 38
[Material: L. (South Korea)].

Cincticostella (Cincticostella) castanea (Allen):
Allen, 1980: 83 (Generic combination).
Cincticostella castanea (Allen): Yoon & Bae,
1988a: 169 [Material: M, L. (South Korea)]:
Yoon & Bae, 1988b: 29 [Material: M, F,

Ms, Fs, L (South Korea)].

Cincticostella tshernovae (Bajkova) = &}&4to]

Ephemerella nax: Imanishi, 1940: 205 [Materi-
al: L (Korea): Synonymized by Bajkova,
1962].

Ephemerella tshernovae Bajkova, 1962: 203
[Material: L (Holotype); Holotype local-
ity: Russia, Ussuri basin, Hor River: Hol-
otype deposition: Zoological Institute (St.
Petersburg, Russia)].

Ephemerella (Cincticostella) imanishii Allen,
1971: 517 [Named based on Imanishi’s
(1940) description of Ephemerella nax;
Holotype: L (Fig. 17 in Imanishi, 1940):
Holotype deposition: in Imanishi’s colle-
ction: Synonymized by Tshernova, 1972].

Ephemerella (Cincticostella) tshernovae Bajkova:
Allen, 1975: 21 (Subgeneric combination).

Cincticostella (Cincticostella) tshernovae (Bajko-
va): Allen, 1980: 83 (Generic combination).

Cincticostella tshernovae (Bajkova): Yoon &
Bae, 1988a: 170 [Material: F, L (South
Korea)]; Yoon & Bae, 1988b: 30 [Mate-
rial: F, L. (South Korea)].

Genus Drunella Needham %28 4to] 4

Drunella aculea (Allen) %313 4to]

Ephemerella basalis Na: Imanishi, 1940: 196
[Material: L (Korea): Synonymized by
Allen, 1971].

Ephemerella basalis Tmanishi: Tshernova, 1952
271 (Misidentification: corrected by Allen,
1971).

Ephemerella (Drunella) aculea Allen, 1971: 522
[Material: L (Holotype): Holotype local-
ity: Korea, Kyonggi-do, Kwang Nung:
Holotype deposition: University of Utah
(USA)]: Yoon & Kim, 1981: 36 [Material:
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L (South Korea)].

Drunella (Tribrochella) aculea (Allen): Allen,
1980: 80 (Generic and subgeneric com-
bination).

Drunella aculea (Allen): Yoon & Bae, 1988a:
164 [Material: M, F, L (South Korea)l;
Yoon & Bae, 1988b: 25 [Material: M, F, L
(South Korea)].

Drunella cryptomeria (Imanishi) &% §4to]

Ephemerella cryptomeria Imanishi, 1937: 328
[Material: M (Holotype): Holotype locali-
ty: Japan, Kyoto, Kibune:; Holotype dep-
osition: in Imanishi’s collection].

Ephemerella nG: Imanishi, 1940: 195 [Material:
L (Korea): Synonymized with Ephemerella
latipes Tshernova by Tshernova, 1952;
Synonymized with Ephemerella yoshinocensis
Gose by Gose, 1970].

Ephemerella latipes Tshernova, 1952: 273 [Mat-
erial: L (Lectotype); Lectotype locality:
Russia, Sahalin, Sango River: Lectotype
deposition: Zoological Institute (St. Peter-
sburg, Russia): Synonymized by Tsher-
nova et al., 1986].

Ephemerella (Drunella) cryptomeria (Imanishi):
Edmunds, 1959: 546 (Subgeneric combina-
tion); Yoon & Kim, 1981: 36 [Material: L
(South Korea)].

Ephemerella yoshinoensis Gose, 1963b: 142
[Material: M (Holotype), F: Holotype lo-
cality: Japan, Nara Pref., Gojo: Holotype
deposition: Nara Women’s University (Ja-
pan); Synonymized by Gose, 1980].

Ephemerella (Drunella) yoshinoensis Allen,
1971: 525 (Subgeneric combination).

Drunella (Tribrochella) cryptomeria (Imanishi):
Allen, 1980: 80 (Generic and subgeneric
combination).

Drunella cryptomeria (Imanishi): Yoon & Bae,
1988a: 167 [Material: L (South Korea):
Yoon & Bae, 1988b: 27 [Material: L (So-
uth Korea)).

Drunella lepnevae (Tshernova) #3513 4ko]

Ephemerella nM: Imanishi, 1940: 198 [Material:
L (North Korea): Synonymized with Eph-
emerella longipes Tshernova by Tshernova,
1952].

Ephemerella lepnevae Tshernova, 1949: 152
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[Material: L (Lectotype): Lectotype
locality: Russia, Altay, Yantshili River:
Lectotype deposition: Zoological Institute
(St. Petersburg, Russia)].

Ephemerella longipes Tshernova, 1952: 294
[Material: L (Holotype): Holotype local-
ity: Russia, Stzastie, R. Iski: Holotype
deposition: Zoological Institute (St. Pete-
rsburg, Russia): Synonymized with Eph-
emerella (Drunella) lepnevae Tshernova by
Tshernova ef al., 1986]. )

Ephemerella (Drunella) bicornis Gose: Yoon &
Kim, 1981: 36 [Misidentification: Material:
L (South Korea)l.

Ephemerella (Drunella) lepnevae Tshernova:
Tshernova et al., 1986: 139 (Subgeneric
combination).

Drunella longipes (Tshernova): Yoon & Bae,
1988a: 168 [Generic combination: Mater-
ial: L (South Korea): Yoon & Bae, 1988b:
28 [Material: L (South Korea)].

Drunella triacantha (Tshernova) 4}=] 333 4to]

Ephemerella trispine na: Imanishi, 1940: 193
[Material: L (North Korea): Synonymized
by Tshernova, 1952].

Ephemerella triacantha Tshernova, 1949: 151
[Material: L (Holotype): Holotype local-
ity: Russia, Altay; Holotype deposition:
unknown (Holotype not in Zoological Ins-
titute in St. Petersburg)]: Tshernova,
1952: 271 [Material: L (Russia: Amur)];
Bajkova, 1972a: 190 [Material: Ms, L (Ru-
ssia® Ussuri, Amur)].

Ephemerella (Drunella) triacantha (Tsherno-
va): Edmunds, 1959: 546 (Subgeneric co-
mbination).

Ephemerella (Drunella) trispina Uéno: Yoon &
Kim, 1981: 37 [Misidentification: Material:
L (South Korea)].

Drunella (Tribrochella) triacantha (Tshernova):
Allen, 1980: 80 (Generic and subgeneric
combination).

Drunella triacantha (Tshernova): Yoon & Bae,
1988a: 166 [Material: M, L (South Kor-
ea)]; Yoon & Bae, 1988b: 26 [Material:
M, L (South Korea)].

Drunella trispina ezoensis (Gose) (Z9 u]A)
Ephemerella trispina naa: Imanishi, 1940: 194
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[Material: L (North Korea)l.

Ephemerella (Drunella) trispina ezoensis Gose,
1980: 287 [Named Imanishi’s Ephemerelia
trispina naa; Type information: unknown].

Drunella trispina ezoensis (Gose): Ishiwata,
1987: 28 (Generic combination).

Genus Ephemerella Walsh 423} F4ol&

Ephemerella aurivillii (Bengtsson) (3% =3)

Chitonophora aurivillii Bengtsson, 1909: 8 [Ma-
terial: M, F (Sweden): Type information:
unknown]: Tshernova, 1949: 156 [Materi-
al: L (Russia: Altay)].

Ephemerella nN: Imanishi, 1940: 203 [Material:
L (North Korea); Synonymized with Eph-
emerella (Ephemerella) taeniata Tshernova
by Tshernova, 1952].

Ephemerella taeniata Tshernova, 1952° 279
[Material: L (Russia: Okhotsk, R. Iski:
Ussuri, R. Hor): Type information: un-
known (Types not in Zoological Institute
in St. Petersburg); Synonymized with Ep-
hemerella aurivillii (Bengtsson) by Bajk-
ova, 1972a].

Ephemerella aurivillii (Bengtsson): Bajkova,
1972a: 185 [Material: M, F, Ms, Fs (Russ-
ia: Amur, Ussuri)].

Ephemerella imanishii Gose 2 Al 5}34ko]

Ephemerella nF: Imanishi, 1940: 202 [Material:
L (North Korea)].

Ephemerella (Ephemerella) imanishii Gose,
1980: 366 [Named Imanishi’'s Ephemerella
nF; Type information: unknown]: Yoon
& Kim, 1981: 38 [Material: L (South Ko-
rea)l.

Ephemerella imanishii Gose: Yoon & Bae,
1988a: 177 [Material: L (South Korea)]:
Yoon & Bae, 1988b: 33 [Material: L
(South Korea)]l.

Ephemerella keijoensis Allen ¢33}F4o]

Ephemerella (Ephemerella) keijoensis Allen,
1971: 526 [Material: L (Holotype): Holot-
ype locality: Korea, Seoul: Holotype de-
position: Illinois Natural History Survey
(UsAa)l.

Ephemerella keijoensis Allen: Yoon & Bae,
1988a: 177 [Material: F, L (South Kor-
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ea)]l; Yoon & Bae, 1988b: 34 [Material:
F, Fs, L. (South Korea)].

Ephemerella notofascia Yoon & Bae #53154bo|

Ephemerella nba: Imanishi, 1940: 202 [Mater-
ial: L (North Korea):; Synonymized by
Yoon & Bae, 1988b]. Yoon & Bae, 1988a:
179 [Material: L (South Korea)].

Ephemerella notofascia Yoon & Bae, 1988b: 34
[Material: L (Holotype); Holotype local-
ity: Korea, Kangwon-do, Hongchon, Mt.
Kyebang: Holotype deposition: Seoul Wo-
men’s University (Seoul, Korea) (previ-
ously at Korean Entomological Institute in
Seoul) .

Genus Serratella Edmunds 78] 5} &Ako] &

Serratella setigera (Bajkova) 128 3} F4ko]

Ephemerella setigera Bajkova, 1967: 333
[Material: L (Holotype): Holotype local-
ity: Far East Russia, Ussuri River. Holo-
type deposition: Zoological Institute (St.
Petersburg, Russia)].

Ephemerella (Serratella) setigera Bajkova:
Gose, 1980: 366 (Subgeneric combination):
Yoon & Kim, 1981: 39 [Material: L (Sou-
th Korea)]: Tshernova et al., 1986: 138
(adult key with male genitalia figure).

Serratella setigera (Bajkova): Yoon & Bae,
1988a: 174 [Generic combination; Mater-
ial: L (South Korea)]: Yoon & Bae,
1988b: 31 [Material: L (South Korea)l.

Genus Uracanthella Belov SZ 3813404

Uracanthella rufa (Imanishi) £3% 3}-%4ko]

Ephemerella rufa Imanishi, 1937a: 327 [Mater-
ial: M (Holotype), F: Holotype locality:
Japan, Kyoto, Shimogamo: Holotype
deposition: in Imanishi’s collection];
Imanishi, 1940: 208 [Material: L (Korea)];
Tshernova, 1952: 275 [Material: L (Russ-
ia: Amur)]: Bajkova, 1972a: 179 [Materi-
al: M, Ms (Russia: Amur)].

Ephemerella lenoki Tshernova, 1952: 275
[Material: Female mature L (Lectotype):
Lectotype locality: Russia, Amur, Onon
River: Lectotype deposition: Zoological
Institute (St. Petersburg, Russia): Syno-
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nymized by Tshernova et al., 1986].

Uracanthella markevitshi Belov, 1979: 579 [Ma-
terial: L (Holotype): Holotype locality:
Central USSR, Irtysh R.; Holotype de-
position: Zoological Institute (St. Peters-
burg, Russia); Synonymized by Tshernova
et al., 1986).

Ephemerella (Serratella) rufa (Tshernova):
Gose, 1980: 366 (Subgeneric combination):
Yoon & Kim, 1981: 39 [Material: L (Sou-
th Korea)).

Ephemerella (Uracanthella) rufa (Tshernova):
Tshernova et al., 1986 138 (Subgeneric
combination).

Serratella rufa (Tshernova): Ishiwata, 1987: 29
(Generic combination): Yoon & Bae,
1988a: 175 [Material: M, L (South Kor-
ea)]: Yoon & Bae, 1988b: [Material: M,
F, Ms, Fs, L. (South Korea)].

Uracanthella rufa (Tshernova): Ishiwata, 1993:
15 (Generic combination).

Family Ephemeridae Latreille &} §4to]=}
Genus Ephemera Linnaeus 3}34to]<;

Ephemera orientalis McLachlan £ ¢ksl-&4ko]

Ephemera orientalis McLachlan, 1875: 167 [Ma-
terial: M (Holotype): Holotype locality:
Japan: Holotype deposition: Leiden Mu-
seum (Netherlands)]: Demoulin, 1965: 215
(redescription of holotype); Tshernova,
1973: 326 [Material: M, F, Ms, L (Siberia,
Far East Russia, Korea, China, Japan)]:
Gose, 1981: 13 [Material: M, L (Japan)]:
Yoon & Bae, 1985: 99 [Material: M, F,
Ms, Fs, L (South Korea)]. Yoon & Bae,
1988a: 160 [Material: M, L (South Korea)].

Ephemera amurensis Navas, 1912: 414 [Ma-
terial: M (Lectotype):. Lectotype locality:
Russia, Amur: Lectotype deposition: Zoo-
logical Institute (St. Petersburg, Russia):
Synonymized by Tshernova, 1973]; Ts-
hernova, 1952: 234 [Material: M, L (Russ-
ia)l.

Ephemera lineata Eaton: Imanishi, 1940: 176
[Material: L (China, Manchuria): as
senior synonym of Ephemera orientalis Mc-
Lachlan].

Ephemera wmodesta Broadsky, 1930: 31 [Ma-

Entomol. Res. Bull. (KEI), 20 : 31~50, 1994

terial: Ms (Lectotype): Lectotype locality:
Russia, Southern Siberia, Ob River: Le-
ctotype deposition: Zoological Institute
(St. Petersburg, Russia); Synonymized by
Tshernova, 1952].

Ephemera separigata Bae 7}&=5-x)81F4t o)

Ephemera separigata Bae, (in press) [Material:
M (Holotype), F, S, L (South Korea):
Holotype locality: Korea, Kangwon-do,
Wonju, Mt. Chiak: Holotype deposition:
Seoul Women’s University (Seoul, Kor-
ea)l.

Ephemera strigata Eaton -3 3} Ako]

Ephemera strigata Eaton, 1892a: 302 [Material:
M (Lectotype: designated by Kimmins,
1960), F: Lectotype locality: Japan: Le-
ctotype deposition: Natural History Mu-
seum (London, England)]: Imanishi, 1940:
175 [Material: L (South Korea)]: Tshern-
ova, 1952: 237 [Material: M (Russia, Am-
ur)]: Tshernova, 1973: 332 [Material: M,
L (Far East Russia)]: Gose, 1981: 11
[Material: M, L (Japan)]; Yoon & Bae,
1985: 98 [Material: M, F, Fs, L (South
Korea)]; Yoon & Bae, 1988a: 158 [Mater-
ial: M, L (South Korea)l.

Family Heptageniidae Needham -2}3l&4F
o] =}

Genus Bleptus Eaton " A] &&4to] &

Bleptus fasciatus Eaton tY A 85 4}o]

Bleptus fasciatus Eaton, 1885: 243 [Material: M
(Holotype): Holotype locality: Japan,
Yagohara: Holotype deposition: Natural
History Museum (London, England)]: Ho-
rasawa, 1931: 29 [Material: Fs, L (Jap-
an)]; Uéno, 1931b: 194 [Material: L (Jap-
an)]; Imanishi, 1940: 252 [Material: L
(South Korea)]: Yoon & Bae, 1984: 4
[Material: M, L (South Korea)]: Yoon &
Bae, 1988a: 121 [Material: M, L (South
Korea)].

Genus Cinygmula McDunnough ¥xu%5

Aol %
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Cinygmula grandifolia Tshernova £ 214334 0]

Cinygmula grandifolia Tshernova, 1952: 256
[Material: L (Lectotype): Lectotype local-
ity: Russia, Stzastie (Lower Amur); Lec-
totype deposition: Zoological Institute (St.
Petersburg, Russia)]: Bajkova, 1974: 816
[Material: Ms, L (Far East Russia)]:
Tshernova & Belov, 1982: 285 [Material:
M, F (Far East Russia)].

Cinygmula KUb: Yoon & Bae, 1984: 10 [Mate-
rial: L (South Korea); NEW SYNONYM].

Rhithrogena (Cinygmula) grandifoliq (Tsherno-
va): Kluge, 1988: 306 (Generic combinat-
ion).

Cinygmula hirasana (Imanishi) (9 =]3)

Cinygma hirasana Imanishi, 1935: 214 [Material:
M (Holotype), F, S, L. (Japan): Holotype
locality: Japan, Shiga, Hiragawa: Holotype
deposition: in Imanishi’s collection]:
Imanishi, 1940: 240 [Material: L (North
Korea)].

Cinygma kurobensis Imanishi, 19351 215 [Ma-
terial: M (Holotype), F: Holotype locali-
ty: Japan, Kyoto, Takagamine: Holotype
deposition: in Imanishi’s collection: Sy-
nonymized by Imanishi, 1940].

Cinygmula hirasana (Imanishi): Tshernova,
1974: 812 (Generic combination).

Cinygmula KUa: Yoon & Bae

Cinygmula KUa: Yoon & Bae, 1984: 9 [Mater-
ial: L (South Korea)]: Yoon & Bae,
1988a: 131 [Material: L (South Korea)].

Cinygmula na: Imanishi

Cinygma na: Imanishi, 1940: 241 [Material: L
(North Korea, Hamgyongbuk-do): NEW
COMBINATION].

Genus Ecdyonurus Eaton g2} F4to] <

Ecdyonurus bajkovae Kluge & %3} 34to]

Paracinygmula zhiltzovae Bajkova, 1975 56
[Originally misprinted as “P. zuilzovae”;
Species name was preoccupied by Tsher-
nova, 1972 as Ecdyonurus zhiltzovae: Ma-
erial: L (Holotype). Holotype locality:
Russia, Primor’ye, Tigrovaya R.. Holotype
deposition: Zoological Institute (St. Pet-
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ersburg, Russia)]; Braasch & Soldan,
1988: 24 [Material: M, L (North Korea)].

Ecdyonurus zhiltzovae (Bajkova): Kluge, 1983b:
31 [Generic combination: Material: M, F,
Ms, Fs (Far East Russia)l.

Ecdyonurus bajkovae Kluge: Tshernova ef al.,
1986: 117 (nomen wnovum).

Ecdyonurus KUa: Yoon & Bae, 1984: 14 [Ma-
terial: L (South Korea)]: Yoon & Bae,
1988a: 139 [Material: L (South Korea)]:
NEW SYNONYM.

Ecdyonurus dracon Kluge #d2}slF4ko]

Ecdyonurus dracon Kluge, 1983b: 27 [Material:
M (Holotype), F, Ms, L. (Far East Russ-
ia): Holotype locality: Russia, Primor’ye,
Tigrovaya R.: Holotype deposition: Zool-
ogical Institute (St. Petersburg, Russia)]:
Yoon & Bae, 1984: 13 [Material: M, F, F's,
L (South Korea)]: Yoon & Bae, 1988a:
138 [Material: M, F, Fs, L. (South Kor-
ea)l.

Notacanthurus dracon (Kluge): Braasch & Sol-
dan, 1988: 24 [Generic combination; Mate-
rial: M, L. (North Korea)].

Ecdyonurus joernensis mongolicus Bajkova &
Varychanova (59 u|#)

Ecdyonurus mongolicus Bajkova & Varychano-
va, 1978 [Material: A (Mongolia): Type
information: unknown].

Ecdyonurus joernensis (Bengtsson): Landa &
Soldan, 1983: 196 [Material: M, F (Mon-
golia)].

Ecdyonurus joernensis mongolicus Bajkova &
Varychanova: Tshernova ef «al., 1986: 177
(as subspecies).

Nixe mongolica (Bajkova & Varychanova):
Braasch & Soldan, 1988: 25 [Generic com-
bination: Material: M, F, Ms, Fs (North
Korea)].

Ecdyonurus kibunensis Imanishi 7 &3 4to]

Ecdyonurus kibunensis Imanishi, 1936: 540
[Material: M (Holotype), F, L -(Japan):
Holotype locality: Japan, Kyoto, Nishiga-
mo. Holotype deposition: in Imanishi’s
collection]; Imanishi, 1940: 253 [Material:
L (Korea, Manchuria)]: Yoon & Bae,
1984: 12 [Material: L (South Korea)l:
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Yoon & Bae, 1988a: 136 [Mateial: M, L
(South Korea)]: Braasch & Soldan 1988:
25 [Material: M, F, L. (North Korea)].

Heptagenia kibunensis (Imanishi): Tshernova,
1952: 253 (Generic combination).

Ecdyonurus levis (Navas) )7 315 4o]

Epeorus levis Navés, 19120 415 [Material: M
(Lectotype); Lectotype locality: Russia,
Amur; Lectotype deposition: Zoological
Institute (St. Petersburg, Russia)].

Ecdyonurus yoshidae Takahashi, 1924: 380
[Material: F (Japan: Shanuki, Shiga, Fu-
kushima): Type information: unknown
(type may be at Kyoto University, Kyoto,
Japan); NEW SYNONYM]:; Imanishi,
1940: 252 [Material: L (Korea, Manchu-
ria)]: Yoon & Bae, 1984: 11 [Material: M,
F, Ms, Fs, L (South Korea); Yoon & Bae,
1988a: 134 [Material: M, F, S, L (South
Korea)].

Ecdyurus japonicus Uéno, 1928: 30 [Material: L
(Holotype): Holotype locality: Japan, Kai
Prov.,, Mt. Fuji; Holotype deposition: in
Uéno’s collection: Synonymized with Ec-
dyonurus yoshidae Takahashi by Imanishi,
1940 Synonymized with Heptagenia yo-
shidae (Takahashi) by Tshernova, 1952];
Horasawa, 1931: 30 [Material: Fs (Jap-
an)].

Ecdyonurus japonicus Uéno: Ueno, 1931b: 197
[Generic name corrected; Material: M, F,
L (Japan)].

Rhithrogena japonica (Uéno): Imanishi, 1936:
543 [Generic combination: Material: M, F,
Ms, Fs (Japan)].

Heptagenia yoshidae (Takahashi): Tshernova,
1952: 251 [Generic combination: Material:
L (Russia: Amur)].

Cinygmula zachvatkini Tshernova, 1952: 257
[Material: M (Holotype), F: Holotype loc-
ality: Russia, Amur: Holotype deposition:
Lost (Neotype not designated: Female
paratype in Zoological Institute, St. Peter-
sburg): Synonymized by Tshernova ef al.,
1986]: Bajkova, 1974: 820 [Material: M, F
(Russia: Ussuri)].

Cinygma zachvatkini (Tshernova): Tshernova,
1974: 812 (Generic combination): Tsherno-
va, 1981: 79 [Material: M, F, Ms, Fs (Ru-

Entomol. Res. Bull. (KEI), 20 : 31~50, 1994

ssia: Amur)].

Ecdyonurus zachvatkini (Tshernova): Kluge,
1983b: 33 [Generic combination; Material:
M, F, L. (Far East Russia)].

Ecdyonurus levis (Navas): Tshernova ef al.,
1986: 114 (Generic combination).

Cinygmina zachvatkini (Tshernova): Braasch &
Soldan, 1988: 24 [Generic combination:
Material: Ms, Fs, L (North Korea)].

Cinygmina yoshidae (Takahashi): Braasch &
Soldan, 1988: 24 (Generic combination).

Ecdyonurus scalaris Kluge (% u]#)

Ecdyonurus scalaris Kluge, 1983b: 34 [Material:
M (Holotype), F, Ms, Fs, L. (Far East Ru-
ssia): Holotype locality: Russia, Pri-
mor’ye. Holotype deposition: Zoological
Institute (St. Petersburg, Russia)]: Braa-
sch & Soldén, 1988: 24 [Material: M, F, L
(North Korea)].

Ecdyonurus subspinosa (Braash & Soldan) (&4
v A)

Nizre subspinosa Braasch & Sold4n, 1988: 25
[Material: M (Holotype): Holotype loca-
lity: North Korea, Myohyang Mt., Hyang-
san stream: Holotype deposition: Ento-
mological Institute, Ceske Budejovice:
Generic combination based on Tshernova
et al., 1986].

Ecdyonurus KUb: Yoon & Bae
Ecdyonurus KUb: Yoon & Bae, 1988a: 14
[Material: L (South Korea)].

Ecdyonurus na: Imanishi
Ecdyonurus na: Imanishi, 1940: 254 [Material:
L (North Korea)]l.

Genus Epeorus Eaton 82 4to]<&

Epeorus curvatulus Matsumura % 8]} £4to)

Epeorus curvatulus Matsumura, 1931: 1477
[Material: M (Japan, Honshu): Type in-
formation: unknown (type may be in Ma-
tsumura’s collection)]; Imanishi, 1934: 392
[Material: M, F, S, L (Japan)]: Imanishi,
1940: 250 [Material: L (Korea, Manchur-
ia)]: Braasch & Soldan, 1988: 27 [Mater-
ial: L (North Korea)].
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Epeorus (Belovius) curvatulus (Matsumura):
Tshernova, 1981a: 326 (Subgeneric combi-
nation).

Epeorus (Epeorus) curvatulus Matsumura® Yoon
& Bae, 1984: 6 [Material: L (South Kor-
ea)]; Yoon & Bae, 1988a: 125 [Material:
M, L (South Korea)].

Epeorus hiemalis Imanishi (3% v %)

Epeorus hiemalis Imanishi, 1934: 386 [Material:
M (Holotype), F (Japan): Holotype locali-
ty: Japan, Kyoto, Kibune; Holotype depo-
sition: in Imanishi’s collection]}: Braasch
& Soldan, 1988: 27 [Material: L (North
Korea) .

Epeorus latifolium Ueno 338} £4to]

Epeorus latifolium Ueno, 1928: 34 [Material: L
(Holotype): Holotype locality: Japan, Ho-
kkaido, Iburi Prov.. Holotype deposition:
in Ueno’s collection]: Horasawa, 1929: 258
[Material: Ms, L (Japan)]; Ueno, 1931b:
192 [Material: M, F (Japan)]:; Imanishi,
1934: 389 [Material: A (Japan)]: Imanishi,
1940: 248 [Material: L (Korea, Manchur-
ia)l.

Epeorus (Belovius) latifolium (Uéno): Tsherno-
va, 1981a: 329 (Subgeneric combination).

Epeorus (Epeorus) latifolium Uéno: Yoon &
Bae, 1984: 5 [Material: M, F, Ms, Fs, L
(South Korea)]: Yoon & Bae, 1988a: 123
[Material: M, F, S, L. (South Korea)].

Epeorus pellucidus (Broadsky) (37 v]A)

Cinygma pellucida Broadsky, 1930: 35 [Mater-
ial: M (Holotype): Holotype locality:
Russia, Biya River: Holotype deposition:
Zoological Institute (St. Petersburg, Russ-
ia)].

Epeorus latifolium Ueno: Tshernova, 1949: 146
[Misidentification: corrected by Tshernova,
1981a: Material: L (Russia)].

Epeorus (Belovius) pellucidus (Broadsky): Ts-
hernova, 1981a: 330 [Subgeneric combina-
tion: Material: M, F (Russia: Altay, Ka-
zakhstan)].

Epeorus pellucidus (Broadsky): Braasch & Sol-
dan, 1988: 27 [Material: M, F, L (North
Korea)].
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Genus Heptagenia Walsh %5} &4ko]

Heptagenia guranica Belov (349 u}#)

Heptagenia guranica Belov, 1981 [Material: M
(Holotype): Holotype locality: Russia, Kh-
abarovsk, Amur River: Holotype deposit-
ion: Moskva University (Russia)]: Kluge,
1987: 311 [Material: F (Far East Russia:
Khabarovsk, Amur)]: Braasch & Soldan,
1988: 25 [Material: M, F, Ms, Fs, L. (Nor-
th Korea)]l.

Heptagenia kihada Matsumura ‘¢%}3}34ko]

Heptagenia kihada Matsumura 1931: 1478 [Ma-
terial: F (Japan, Honshu): Type infor-
mation: unknown (types may be in Mats-
umura’s collection]: Imanishi, 1935: 220
[Material: M, F, Ms, Fs (Japan)]: Im-
anishi, 1936: 538 [Material: L (Japan)]:
Yoon & Bae, 1984: 15 [Material: M, F,
Ms, Fs, L (South Korea)]: Yoon & Bae,
1988a: 142 [Material: M, F, Ms, Fs, L (So-
uth Korea)].

Kageronia suzukiella Matsumura, 1931: 1479
[Material: M (Japan, Honshu); Type info-
rmation: unknown (types may be in Ma-
tsumura’s collection): Synonymized by
Imanishi, 1935].

Heptagenia kyotoensis Gose 33|35 4o]

Heptagenia nb: Imanishi, 1940: 257 [Material:
L (South Korea): Synonymized by Gose,
19801.

Heptagenia kyotoensis Gose, 1963b: 143 [Ma-
terial: Ms (Holotype), Fs (Japan): Holot-
ype locality Japan, Kyoto Pref., Yama-
shina:. Holotype deposition: Nara Women’s
University (Japan)]: Yoon & Bae, 1984:
16 [Material: L (South Korea)]: Yoon &
Bae, 1988a: 144 [Material: L (South Kor-
ea)l.

Genus Iron Eaton 7133l &Ato| &

Iron aesculus (Imanishi) & ¥-x) 51 & 4to)

Epeorus aesculus Imanishi, 1934: 384 [Material:
M (Holotype), F, S, L (Japan): Holotype
locality: Japan, Northern Japanese Alps,
Kurobe R., Gorosawa: Holotype deposi-
tion: in Imanishi’s collection]; Imanishi,
1940: 250 -[Material: L (North Korea)].
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Epeorus (Iron) aesculus Imanishi: Kluge, 1988:
309 [Subgeneric combination; Material: M,
F, Fs, L. (Russia: Primor’ye)].

Irom aesculus (Imanishi): Sinitshenkova, 1978:
50 (Generic combination).

Iron levanidovae Sinitshenkova, 1982: 60
[Material: M (Holotype), F, Fs, L. (Far
East Russia): Holotype locality: Russia
Primor’ye: Holotype deposition: Zoological
Institute (St. Petersburg, Russia): Syno-
nymized by Kluge & Tiunova, 1989].

Iron grunmini Sinitshenkova, 1982: 59 [Material:
M (Holotype), F (Far East Russia); Holo-
type locality: Russia, Primor’ye, Sihote-
Alin; Holotype deposition: Zoological
Institute (St. Petersburg); Synonymized
by Kluge & Tiunova, 1989].

Iron koreanicus Braasch & Soldan (&% u}#)

Iron koreanicus Braasch & Soldan, 1988: 25
[Material: L (Holotype):; Holotype locali-
ty: North Korea, Ranggang Prov., Chon-
won R., Myong Su; Holotype deposition:
Entomological Museum, Ceske Budejovice].

Iron maculatus Tshernova 71 23554k o}
Iron maculatus Tshernova, 1949: 148 [Material:
L (Lectotype: designated by Kluge &

Tiunova, 1989): Lectotype locality: Russia,

Altay: Lectotype deposition: Zoological
Institute (St. Petersburg, Russia)].

Iron latericius Sinitshenkova, 1982: 53 [Mater-
ial: M (Holotype), F (Far East Russia):
Holotype locality: Russia, Kamchatka;
Holotype deposition: Zoological Institute
(St. Petersburg, Russia): Synonymized by
Kluge & Tiunova, 1989].

Iron tshernovae Sinitshenkova, 1982: 56 [Ma-
terial: M (Holotype), F, Ms, L. (Far East
Russia); Holotype locality: Russia Maga-
danskaya: Holotype deposition: Zoological
Institute (St. Petersburg, Russia): Syno-
nymized by Kluge & Tiunova, 1989].

Epeorus (Iron) aesculus Imanishi: Yoon & Bae,
1988a: 127 [Material: M, L (South Kor-
ea)j:

Epeorus (Iron) wmaculatus (Tshernova): Kluge,
1988: 309 [Subgeneric combination: Ma-
terial: L. (Russia: Primor’ye, Altay)].

Entomol. Res. Bull. (KEI), 20 : 31~50, 1994

Genus Rhithrogena Eaton AhgdzHslE4to] 4
Rhithrogena japonica Ueno (2% wlA)
Rhithrogena japonica Ueno, 1928: 26 [Material:

L (Holotype): Holotype locality: Japan,

Kyoto; Holotype deposition: in Uéno’s

collection]; Ueno, 1931b: 203 [Material: F,

Ms, Fs (Japan)]: Imanishi, 1936: 543 [Ma-

terial: M, F, Ms, Fs (Japan)]: Imanishi,

1940: 243 [Material: L (North Korea)].

Rhithrogena na. Imanishi

Rhithrogena na: Imanishi, 1940: 246 [Material:
L (North Korea)]: Yoon & Bae, 1984: 8
[Material: L (South Korea)]: Yoon &
Bae, 1988a: 129 [Material: L (South Kor-
ea)l.

Family Isonychidae Burks * z}&3}-%4to] 3}
Genus Isonychia Eaton 8l 2} &3} £4ko] 4

Isonychia japonica (Ulmer) = x}23}F4bo]

Chirotonetes japonocus Ulmer, 1919: 59 [Ma-
terial: M, F (Japan, Korea): Type infor-
mation: unknown (type may be in Muse-
um of Berlin or Museum of Brussell:
Uéno, 1928: 52 [Material: L (Japan)]:
Matsumura, 1931: 1474 [Material: M (Jap-
an)].

Sparrea violacea Matsumura, 1931: 1475 [Ma-
terial: F (Japan, Hokkaido): type infor-
mation: unknown (type may be in Matsu-
mura’s collection; Synonymized by Imani-
shi, 1933].

Isonychia japownica (Ulmer): Imanishi, 1933: 67
(Generic combination): Imanishi, 1940: 234
[Material: L (South Korea)]: Bajkova,
1970: 151 [Material: M, F Ms, Fs (Russia:
Amur)]: Yoon & Bae, 1988a: 116 [Ma-
terial: M, L. (South Korea)].

Isonychia ussurica Bajkova 7l & 3}%4to]

Isonychia ussurica Bajkova, 1970° 148 [Material:
M (Holotype), F: Holotype locality: Ru-
ssia, Ussuri basin, Hor River: Holotype
deposition: Zoological Institute (St. Pete-
rsburg, Russia)J.

Isonychia japonica (Ulmer): Yoon & Bae, 1988a:
116 [in part (Pl 2,-Fig. 9b): Material: M
(South Korea)].
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Family Leptophlebiidae Banks Zefsliito]
5}
Genus Choroterpes Eaton A} z#] s F4ol&

Subgenus Euthraulus Barnard Az s+

Apolob

Choroterpes altioculus Kluge A Z-#]s}-F4ko]

Choroterpes trifurcata Ueno: Imanishi, 1940: 189
[Misidentification: Material: L (Korea,
Japan)]. Gose, 1963a: 140 [Material: M, F
(Japan)]: Yoon & Bae, 1988a‘ 148 [Mat-
erial: M, F, Ms, Fs, L. (South Korea)].

Choroterpes (Euthranlus) altioculus Kluge, 1984:
722 [Material: M (Holotype), F, L; Type
locality: Russia, Primor’ye: Holotype de-
position: Zoological Institute (St. Pete-
rsburg, Russia)l.

Genus Paraleptophlebia Lestage FZa#i3sF#

Aol &

Paraleptophlebia chocolata Imanishi FZ-2 354
o]

Paraleptophlebia chocolata Imanishi, 1937b: 330
[Material: M (Holotype), F, Ms, Fs, L
(Japan): Holotype locality: Japan, Kyoto:
Holotype deposition: in Imanishi’s colle-
ction]; Imanishi, 1940: 184 [Material: L
(North Korea)]: Bajkova, 1976b: 64 [Mat-
erial: L (Far East Russia)]: Yoon & Bae,
1988a: 146 [Material: M, L (South Korea)].

Paraleptophilebia cothurnata Tshernova, 1952:
267 [Material: M (Lectotype): Lectotype
locality: Russia, Primor’ye, Sihote-Alin:
Lectotype deposition: .Zoological Institute
(St. Petersburg, Russia); Synonymized by
Bajkova, 1976b].

Leptophlebia (Paraleptophlebia) chocolata (Ima-
nishi): Tshernova et al., 1986: 136 (Gene-
ric combination).

Paraleptophlebia nb: Imanishi
Paraleptophlebia nb: Imanishi, 1940: 188 [Mate-
rial: L (North Korea)].

Family Neoephemeridae Traver 4| 3s}54t

SE!
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Genus Potamanthellus Lestage Zwole}&4

ol %

Potamanthellus rarus Tiunova & Levanidova %
3L F 4ol

Neoephemera KUa: Yoon & Bae, 1988a: 181
[Material: L (South Korea)].

Potamanthellus rarus Tiunova & Levanidova,
1989: 242 [Material: L (Holotype): Holo-
type locality: Russia, Primor’ye, Ussuri
R.: Holotype deposition: Zoological Insti-
tute (St. Petersburg, Russia)]: Tiunova,
1991: 136 [Material: M, F, Ms, Fs, L (Far
East Russia)].

Family Polymitarcyidae Banks 3&}3#4to]
Genus Ephoron Williamson 313}&4to] <

Ephoron shigae (Takahashi) % 3} %4}o]

Polymitarcis shigae Takahashi, 1924: 379 [Ma-
terial: M (Japan: Shiga, Shanuki): Type
information: unknown (type may be in
Takahashi’s collection)]: Uéno, 1928: 189
[Material: L (Japan)].

Ephoron shigae (Takahashi): Gose, 1980: 457
(Generic combination): Yoon & Bae, 1985:
97 [Material: M, Fs, L (South Korea)]:
Yoon & Bae, 1988a: M, Fs, L (South Ko-
rea)].

Family Potamanthidae Albarda 7}3}-%4to]
bl

Genus Potamanthus Pictet 7}3s}F4tol &

Subgenus Potamanthodes Ulmer =-2-7}3}%

Arolob 4

Potamanthus formosus Eaton #2738} &4te]

Potamanthus formosus Eaton, 1892b: 186 [Ma-
terial: M (Lectotype: designated by Kim-
mins, 1960), F: Lectotype locality: Burma,
Tenasserim Valley: Lectotype deposition:
Natural History Museum (London, Engl-
and)].

Potamanthodes formosus (Eaton): Ulmer, 1919:
11 (Generic combination).

Potamanthus iyonis Matsumura, 1931: 1469
[Material: F (Japan): Type information:
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unknown (type may be in Matsumura’s
collection); Synonymized by Bae & Mc-
Cafferty, 1991]. ;

Potamanthus (Potamanthodes) kamonis Imani-
shi, 1940: 178 [Material: M (Holotype), F,
L (Japan): Holotype locality: Japan, Kyo-
to. Holotype deposition: in Imanishi’s
collection at Kyoto University (Types exa-
mined by Bae & McCafferty, 1991): Syno-
nymized by Ueéno, 1969].

Potamanthodes kamonis (Imanishi): You, 1984:
107 (Generic combination).

Potamanthus (Potamanthodes) formosus Eaton:
Bae & McCafferty, 1991: 61 [Material: M,
F, Ms, Fs, L. (Burma, Japan, China, Mala-
ysia, South Korea, Thailand, Vietnam)].

Potamanthus yooni Bae & McCafferty <9354
o}

Potamanthodes kamonis (Imanishi): Yoon &
Bae, 1985: 94 [Material: M, F, L (South
Korea)]: Yoon & Bae, 1988a: 151 [Mate-
rial: M, F, L (South Korea)].

Potamanthus (Potamanthodes) yooni Bae &
McCafferty, 1991: 60 [Material: M (Holoty-
pe), F, L (Korea): Holotype locality: Ko-
rea, Kyonggi-do, Kapyong, Chojong R. at
Chongpyong: Holotype deposition: Seoul
Women’s University (Seoul, Korea) (Pre-
viously at Korean Entomological Institute
in Seoul)].

Subgenus Potamanthus Pictet 7}38}34tolo}

4
=

Potamanthus luteus oriens Bae & McCafferty 7}%
3} 4ko]

Potamanthus luteus (Linnaeus): Ueno, 1928: 23
[Material: L (Japan)]: Wu, 1987: 336 [M-
aterial: F, L. (China)].

Potamanthus na: Imanishi, 1940: 180 [Material:
L (Manchuria): Synonymized by Bae &
McCafferty, 1991].

Potamanthus naa’ Imanishi, 1940: 181 [Mater-
ial: L (Manchuria); Synonymized by Bae
& McCafferty, 1991].

Potamanthus (Potamanthus) luteus oriens Bae
& McCafferty, 1991: 54 [Material: M (Ho-
lotype), Ms, Fs, L (Far East Russia, North
Korea); Holotype locality: Russia, Lower

Entomol. Res. Bull. (KEI), 20 : 31~50, 1994

Amur, Slavyanka:. Holotype deposition:
St. Petersburg University (Russia)].
Genus Rhoenanthus Eaton #<3 F4lo| &

Subgenus Potamanthindus Lestage %3}%4
olo}&

Rhoenanthus coreanus (Yoon & Bae) A&3}FAato]

Potamanthus nb: Imanishi, 1940: 182 [Material:
L (South Korea)l.

Potamanthus coreanus Yoon & Bae, 1985: 95
[Material: M (Holotype), F, Ms, Fs, L
(South Korea): Holotype locality: Korea,
Kyonggi-do, Kapyong, Chongpyong:; Ho-
lotype deposition: Seoul Women’s Unive-
rsity (Seoul, Korea) (Previously at Kore-
an Entomological Institute in Seoul)].

Rhoenanthus rohdendorfi Tshernova, 1985: 15
[Material: M (Holotype): Holotype local-
ity: Russia, Primor’ye, Suifun River: Ho-
lotype deposition: Zoological Institute (St.
Petersburg, Rusia): Synonymized by Bae
& McCafferty, 1991]: Tiunova, 1990: 818
[Material: L (Far East Russia: Primor’-
ye)l.

Rhoenanthus (Potamanthindus) coreanus (Yoon
& Bae): Bae & McCafferty, 1991: 26 [Ma-
terial: M, F, Ms, Fs (Korea, Far East Ru-
ssia)].

Family Siphlonuridae Ulmer ¢ & -&4to] 3}
Genus Siphlonurus Eaton ol s} F4lo]<;

Siphlonurus chankae Tshernova <l 8 54to]

Siphlonurus chankae Tshernova, 1952 263
[Material: M (Lectotype: designated by
Kluge, 1985); Lectotype locality: Russia,
Lake Khanka: Lectotype deposition: Zoo-
logical Institute (St. Petersburg, Russia)]:
Bajkova, 1980: 53 [Material: L (Russia:
Amur, Primor’ye)]; Yoon & Bae, 1988a:
104 [Material: M, F, L. (South Korea)].

Siphlonurus sanukensis Takahashi (£ ©}R)

Siphlurus sanukensis Takahashi, 1929: 77 [Ma-
terial: M (Holotype); Holotype locality:
Japan, Shikoku, Kagawa-ken, Zentsuji;
Holotype deposition: unknown (Holotype
may be in Takahashi’s collection)].
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Siphlonurus sanukensis Takahashi: Imanishi,
1933: 67 (Generic correction); Imanishi,
1940: 234 [Material: L (South Korea)].
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NAE FEAML R R ENEAR FES 3 o
I o] WEECZ &Y S6HES 2L ART ES
of 3t Ftg2aF Aot Acerella longicaudata
(Ueno), *Ameletus costalis (Matsumura), A.
montanus Imanishi, *Baetiella japonica (Imanishi),
*B. tuberculata (Kazlauskas), *Baetis thermicus U’
eno, Bleptus fasciatus Eaton, Choroterpes altioculus
Kluge, Cincticostella castanea (Allen), C. tshernovae
(Bajkova), *Cinygmula grandifolia Tshernova, *C.
hirasana (Imanishi), Cloeon dipterum (Linnaeus),
Drunella aculea (Allen), *D. cryptomeria (Imanishi),
*D. lepnevae (Tshernova), D. triacantha (Tsher-
nova), *D. trispina ezoensis (Gose), Ecdyonurus baj-
kovae Kluge, E. dracon Kluge, **E. joernensis mon-
golicus Bajkova & Varychanova, E. kibunensis
Imanishi, E. levis (Navas), E. scalaris Kluge, *E.
subspinosa (Braasch & Soldan), Epeorus curvatulus
Matsumura, *E, hiemalis Imanishi, E. latifolium
Ueéno, E. pellucidus (Broadsky), *Ephemerella auriv-
ilii Bengtsson, *E. imanishii Gose, E. keijoensis
Allen, *E. wmnotofascia Yoon & Bae, Ephemera
orientalis McLachlan, E. separigata Bae, E. strigata
Eaton, Ephoron shigae (Takahashi), Heptagenia
guvanica Belov, H. kihada Matsumura, *H. kyoto-
ensts Gose, *Iron aesculus (Imanishi), *I. koreanicus
Braasech & Soldan, I. maculatus Tshernova,
Isonychia japonica (Ulmer), **I. wussurica Bajkova,
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Paraleptophlebia chocolata Imanishi, *Potamanthellus
rarus Tiunova & Levanidova, **Potamanthus form-
osus Eaton, P. yooni Bae & McCafferty, *P. luteus
oriens Bae & McCafferty, *Rhithrogena japonica
Uéno, Rhoenanthus coreanus (Yoon & Bae), *Serr-
atella setigera (Bajkova), Siphlonurus chankae Tshe-
rnova, *S. sanukensis Takahashi 2@ Uracanthella
rufa (Imanishi). HEF HWE-L fhaiTte]l, HE8e 58
S Eadte) BEESR EREUT. (C. tshernovae
9} E. kejjoensis= 47 &S o), 28z P
luteus oriens’= TERLATe] BEECZ ERIAS) o
& 1052 BEAAM gHdvte] EMIANT, oA &4l
o2 FiRY RKRrEEe=2 JFeloltl. Baetis KUa:
Yoon & Bae, Baetis nla: Imanishi, Brachycercus
KUa: Yoon & Bae, Caenis KUa: Yoon & Bae,
Cinygmule KUa: Yoon & Bae, Cinygmula na:
Imanishi, FEcdyonurus KUb: Yoon & Bae, Ecd-
yonurus na. Imanishi, Paraleptophlebia nb: Imanishi
9 Rhithrogena na: Imanishi. 7} &) QlojA Eii#
2 OHEE B, Rl EAE EAR, O, HEAEAR)
A HER Be2d G Lo ##S FAESE %)
ok Mk 2 HEmMETDY checkliste}l SriR4lpy g
2 EEY #PBEES K2 (BRI

ol: sHFake), A E, L7, Shge, §F
Received\ Aug. 22, 1994, Accepted\ Aug. 31, 1994
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Appendix 1. Checklist of Ephemeroptera previously recorded from South Korea with their proposed Korean name.

Mayfly taxa Previous Korean name Proposed Korean name
Order Ephemeroptera 3 F A ol = &2 Ate) &
Family Ameletidae McCafferty e 3] 2hu| & F4ko} 3}
Genus Ameletus Eaton FaRt g = S 3| ol st £ 4ko) &
1. Ameletus costalis (Matsumura) sl aLF At of 3} 2hu} 512 4 o)
2. Ameletus montanus Imanishi A3 s FA4to) wl ) 2hu] 512 Ak o)
Family Baetidae Leach RulsLFAto] 7} 12o}3 F Ak o] 3}
Gehus Baetiella Uéno e off 5 & Ak o] &
3. Buaetiella japonica (Imanishi) 37 mopstE4ke) of 3} 24t o)
[= Pseudocloeon japonica (Imanishi)]
4. Baetiella tuberculata (Kazlauskas) ge ol & &5h-24to]
[= Pseudocloeon japonica na]
Genus Baetis Leach alsl 2 Abo) < Zu}st Ao &
5. Baetis thermicus Uéno 12 upa} 2 Alo) EARs B R=-BARY
6. Baetis KUa
7. Baetis nla

Genus Cloeon Leach

B B S S

AR Aol &

8. Cloeon dipterum (Linnaeus) 237} 1 ulsFAte) o B3} 4to)
Family Caenidae Newman St 2] & F4to) 3} S}z s} 2 4bo) 3}

Genus Brachycercus Curtis

. Brachycercus KUa

Genus Caenis Stephens

. Caenis KUa

Family Ephemerellidae Klapalek

A2 EFAR T &

EEELE RN

s ol

AR TA Ao &

Setx sl E ol &

e Aol 3

$hs R golS

(= Due g Edold)
Frh&geta Aol

(= Qme getat4ol)

Genus Acerella Allen FARAR: R = T -

11. Acerella longicaudata (Uéno) 71228 8L F4kol

Genus Cincticostella Allen

wleketa Aol &

et E ool &

12. Cincticostella castanea (Allen) gl getal- Aol ] &2 At o]

13. Cincticostella tshernovae (Bajkova) el es f£4to) w8} 2 A o)
Genus Drunella Needham waolehsl Aol & w2 Aol s

14. Drunella aculea (Allen) wopatal 2 Ako) g 2 ako)

15. Drunella cryptomeria (Imanishi) &5 gshFdol o} & 5} 2 4to)

16. Drunella lepnevae (Tshernova) 4 Zretsl 2 Aol 2 B 52 A o)
[= Drunella longipes (Tshernova)]

17. Drunella triacantha (Tshernova) A} o2t slF 4k o) A} 2) 23} 2 At o)

Genus Ephemerella Walsh

s ol &

deat Aol &

18. Ephemerella tmanishii Gose ol v} A @25} E Ao} A 52 4ko)
19. Ephemerella keijoensis Allen Q2512 4AFo) ot} 3 E Al o]
20. Ephemerella notofascia Yoon & Bae ZZoetsl2 Aol 3 =52 4bo]
[= Ephemerella nba) .
Genus Serratelle Edmunds ul Ab o2kl £ Ak o} & W g1 8] 5} EAko) &
21. Servatella setigera (Bajkova) WAkt 2 4k o) W 17 8] 3} 2 Ao
Genus Uracanthella Belov g e A0S
22. Uracanthella rufe (Imanishi) SEA G F Ao ZZ5 240
[= Serratella rufa (Imanishi)) (= AZgesE4del])
Family Ephemeridae Latreille 3} F 4o 7 5}-F4ko] 2}
Genus Ephemera Linnaeus 5 F Ao 4 5 F4kol 4
23. Ephemera orientalis McLachlan E.of 3} Ato] Eokgl 2 4bo)
24. Ephemera separigata Bae 7He T 3 £ 4ko) T2 54t e)
25. Ephemera strigata Eaton By g2 Ako] 252 Abo)

Family Heptageniidae Needham
Genus Bleptus Eaton

22 3} 4bo] 3
EREECER T

AL

W A] 3} Aol &

26. Bleptus fasciatus Eaton o A] 728 5} F A o] W A} 3} 2 Ak o]
Genus Cinygmula McDunnough A 78] 8} FAbo) & s E ol
21. Cinygmula grandifolia Tshernova 0e ERAREE R=Wi]

[= Cinygmula KUb]

. Cynigmula KUa
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Appendix 1. Continued.
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29,
30.
31
32.
33.

34.
35.

36.
37.

38.
39.

40.

41.
42.

43.

45.

47.
. Potamanthus yooni Bae & McCafferty

49.

50.

51
52.

Genus Ecdyonurus Eaton
Ecdyonurus bajkovae Kluge

[= Ecdyonurus KUa]
Ecdyonurus dracon Kluge
Ecdyonurus kibunensis Imanishi
Ecdyonurus levis (Navas)

(= Ecdyonurus yoshidae Takahashil
Ecdyonurus KUb

Genus Epeorus Eaton

Epeorus curvatulus Matsumura
Epeorus latifolium Uéno

Genus Heptagenia Walsh
Heptagenia kihada Matsumura
Heptagenia kyotoensis Gose
Genus [ron Eaton

Iron aesculus (Imanishi)

Iron maculatus Tshernova
Genus Rhuithrogena Eaton
Rhithrogena na

Family Isonychiidae Burks
Genus Isonychia Eaton

Isonychia japonica (Ulmer)
Isonychia ussurica Bajkova

Family Leptophlebiidae Banks
Genus Choroterpes Eaton
Subgenus Euthraulus Barnard
Choroterpes altioculus Kluge
Genus Paraleptophiebia Lestage

. Paraleptophiebia chocolata Imanishi

Family Neoephemeridae Traver
Genus Potamanthellus Lestage
Potamanthellus rarus Tiunova
[= Neoephemera KUal

Family Polymitarcyidae Banks
Genus Ephoron Williamson

. Ephoron shigee (Takahashi)

Family Potamanthidae Albarda
Genus Potamanthus Pictet
Subgenus Pofamanthodes Ulmer
Potamanthus formosus Eaton

Subgenus Potamanthus Pictet

Potamanthus luteus oviens Bae & McCafferty

Genus Rhoenanthus Eaton
Subgenus Pofamanthindus Lestage
Rhoenenthus coreanus (Yoon & Bae)

Family Siphlonuridae Ulmer
Genus Siphlonurus Eaton
Siphlonurus chankae Tshernova
Siphlonurus sanukensis Takahashi

e S Aol &

Eres

M me) spgatol
Mg 52 4ol
22| 5% 4o

R ko) &
2w 5 F4kol
2122 3} 2 4o
B2 o2 4ol &
2z 8 3ol

52 3ma kol
20}5138) 3} 24bo] &
20}8 28 824 o|

o
a
Qa2 3 Aol &

e EE O NE
R 3 o] &
RIS 4ol
oo

e
AZ Ao E Aol &
92

g

A S F Ao &

3Hal s $ 4ol
25975 F 4ol 7

222 1]
dlo dfo of

Qe E ko)
Bat 2 o) &
et 2ol

et Eakol 7
HetE ol &
7481 ko] Bolof &
A7 ikl
el 5 kol £ol
el Fabolof4

{2

2L afo dlo o
4

gl
2
ek gaol
A3 5 24k ol 3}
SABLE Aol &
AT F Aol
fe

Aol %
=52 4ol

s 2ol
FAHF Aol
ol 8 £ 4ol

AR o) &
GESCERN
RA) 8 4bol
dabat Eabol &
A el £ Aol
3331 % 4bo]
AR AL Ao &
FEASF Ao
LS T e
At F Aol &

AR5 o] ot
8423 F Aol &
3758 F4Fo]
A% e Fatol

L E SR
A e s Fako) &
A B R Z Ao ok &
Az s Akl
FRAREAlS
F2elaF 4ol

Wl ok ol 3}
SR HF Aol &
e LR

L EDE
SEE SN
2540l

73t Fako)
73k % akol &
FFRE ook g
278 F4ro)
Fu 82kl

ek akolob &
7} £ 4ol
A58 Rkl &
ok abolol &
#4554kl
A3 4o 3}
A3 E ko) &
A7 ol

a3y






