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Twenty-five years of investigations on the distribution and taxonomy of the
mayflies in the Russian Far East has resulted in the records of 170 species
belonging to 39 genera and 16 families. Original findings of mayflies in tributaries
of the Sea of Japan, the basin of Ussuri, and Amur Rivers are presented. Most of
the recorded species inhabit East Palaearctic and Palearchearctic areas. A list of
all species found in the Russian Far East is given.
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Introduction

Detailed investigations of mayflies in the Russian Far East began in the 1940s.
Previously, only about 10 species had been described by various authors, who
encountered specimens through casual collecting. The majority of these descriptions
focused on the Amur River basin, where by the mid-1900s eight species were known:
Anagenesia sibirica McLachlan, 1872; Ephemera amurensis Navas, 1913 (modern
name E. orientalis McLachlan, 1875); Oniscigaster palaearcticus Tshernova, 1930
(today Siphlonurus palaearcticus); Eopolymitarcus nigridorsum Tshernova, 1934
(today Ephoron nigridorsum); Anagenesia paradoxa Buldovsky, 1935; Chankagenesia
natans Buldovsky, 1935; Behningia ulmeri Lestage, 1935 (now known as Far Eastern
Behningia tshernovae Edmunds & Traver, 1959) and Acanthametropus nikolskyi
Tshernova, 1948. One species—Ephemera sachalinensisMatsumura, 1911—has been
described from Sakhalin Island, and in 1927 G. Ulmer found six species in the
material of the Swedish expedition to the Kamchatka Peninsula (1920–1922). Four
of those species were described as new: Paraleptophlebia curvata, Ameletus
camtschaticus, Cinygma malaisei and C. cavum (modern names Cinygmula malaisei
and C. cava). In 1952, O.A. Tshernova surveyed the Amur River basin and reported
65 mayfly species, among which 30 ones were new. There are a large number of
publications on the systematics and taxonomy of mayflies (Bajkova 1962, 1965,
1967, 1970, 1972a, 1975, 1976, 1979, 1980; Levanidova 1968, 1972, 1982; Tshernova
1972, 1973, 1976, 1978, 1979, 1981; Tshernova and Bajkova 1960; Sinitshenkova
1973a, 1973b, 1977, 1981a,b, 1982; Kluge 1982, 1983a,b, 1985, 1987a). In 1986, the

*Email: tiunova@ibss.dvo.ru

Aquatic Insects

Vol. 31, Supplement 1, 2009, 671–691

ISSN 0165-0424 print/ISSN 1744-4152 online

� 2009 Taylor & Francis

DOI: 10.1080/01650420902800581

http://www.informaworld.com



first key to the mayfly imagines of the Russian Far East was published (Tshernova
et al. 1986), which included 139 species.

At the beginning of my research in the Russian Far East (in 1981), the
investigation of mayflies had reached a stage of generalisation. Previous investiga-
tions had been allowed to publish annotated checklists of the mayflies of the Russian
Far East (Tiunova 1984, 1986, 1989), and revisions of the Heptageniidae (Kluge
1987b, 1988, 1989) and Baetidae (Novikova 1987) had been carried out. During this
time it became obvious that the Russian Far East had been investigated rather
selectively. There were no data on mayflies of the basins of the upper part of the Ussuri
River, Bolshaya Ussurca, Khor, Bikin, tributaries of the Amur River (Anui, Gur,
Amgun, Bureya, Zeya and other), the rivers of Western Priokhotye, the Kuril Islands,
and Sakhalin Island. Therefore, since 1987 the author has surveyed more than 250
streams across all territories of the southern part of the Russian Far East (Figure 1).
This research resulted in a series of publications (Tiunova and Belov 1984; Tiunova and
Levanidova 1989; Tiunova 1990, 1991a, 1991b, 1995a, 1995b, 1995c, 1997, 1999a,
1999b, 1999c, 2006a, 2006b, 2007a, 2007b, 2008a, 2008b; Ishiwata, Tiunova and
Kuranishi 2000; Tiunova and Potikha 2003; Tiunova, Kluge and Ishiwata 2004;
Tiunova and Tiunov 2007) devoted to the taxonomy and faunal description of mayflies.
In 2004–2007 streams of the Amur River Basin were also surveyed within the program
‘Complex researches in the Amur River Basin (2004–2008)’ under the auspices of the
Far Eastern Branch of the Russian Academy of Sciences.

Results and discussion

Our data have increased the known mayfly fauna in the Russian Far East to 170
species in 39 genera and 16 families. The distribution of mayfly species among the
regions of the Russian Far East is given in Table 1. It is necessary to note that the
streams of Chukotka and Kamchatka Peninsula are still insufficiently investigated.
The greatest diversity of mayflies is recorded from the southern part of the Russian
Far East, including the basins of the Ussuri River, Amur, and the Sea of Japan
(Table 1).

Ussuri River Basin

The Ussuri River is one of the biggest tributaries of the Amur River, running for
897 km. In its basin, 117 species are found, which is about 69% of the entire mayfly
fauna of the Far East of Russia. From a point of confluence with the Sungach River
up to its mouth, the Ussuri River forms the boundary with China. We surveyed the
basic tributaries of the Ussuri River, large rivers including Bolshaya Ussurka, Bikin,
Khor, and a series of smaller streams (Kabarga, Malinovka, Shivki, Kiya, and
others).

The first summarised data on the species composition of mayflies found along the
rivers of the Ussuri River basin were introduced in I. Levanidova’s (1982)
monograph. The list includes 23 species of mayflies for the Ussuri River, 24 species
for the Bolshaya Ussurka River and 43 species for the Khor River. The Bikin River
had six known species (Levanidova 1964). Our data increase the faunal lists of
mayflies so now there are recorded 82 species for the Ussuri River, 72 for the
Bolshaya Ussurca River, 76 for the Bikin River, and 63 species for the Khor River
(Tiunova, Teslenko and Arefina 1997; Tiunova 2003).
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Original elements of the fauna of the Russian Far East collected for the first
time in the Ussuri River basin are the following mayfly species: Protobehningia
asiatica, Potamanthus formosus, Ecdyonurus rubromaculatus, Ecdyonurus yoshidae,
Heptagenia guranica, Metretopus tertius, Isonychia crassiuscula, Caenis pustula,
Parameletus arcuatus, P. ensiformis, Acanthametropus nikolskyi, and Potamanthellus
chinensis. The last two species are included in the Red Data Book of Primorsky Krai
(Tiunova 2005).

Amur River Basin

Another region equally rich in mayfly diversity is the Amur River basin up to the
border with the Chitinskaya oblast. Here, 123 species, or 72% of the Russian Far
East mayfly fauna, are found. The Amur River with its length of 4444 km is one of

Figure 1. Study area in the Far East of Russia.

Aquatic Insects 673



T
a
b
le

1
.

L
is
t
o
f
E
p
h
em

er
o
p
te
ra

re
co
rd
ed

in
th
e
F
a
r
E
a
st

o
f
R
u
ss
ia
.

S
p
ec
ie
s

C
h
u
k
o
tk
a

K
a
m
ch
a
tk
a

K
u
ri
l

Is
la
n
d
s

S
a
k
h
a
li
n

Is
la
n
d

S
ea

o
f

O
k
h
o
ts
k

B
a
si
n

S
ea

o
f

Ja
p
a
n

B
a
si
n

K
h
a
n
k
a

L
a
k
e

B
a
si
n

U
ss
u
ri

R
iv
er

B
a
si
n

A
m
u
r

R
iv
er

B
a
si
n

Ja
p
a
n

K
o
re
a

D
is
tr
ib
u
ti
o
n

P
o
ta
m
a
n
th
id
a
e

P
o
ta
m
a
n
th
u
s
P
ic
te
t,
1
8
4
3

P
.
fo
rm

o
su
s
E
a
to
n
,
1
8
9
2

7
7

7
7

7
7

7
þ

þ
þ

þ
E
A
ci

P
.
lu
te
u
s
o
ri
en
s
B
a
e
&

M
cC

a
ff
er
ty
,
1
9
9
1

7
7

7
7

7
þ

þ
þ

þ
þ

þ
E
P

R
h
o
en
a
n
th
u
s
E
a
to
n
,
1
8
8
1

R
.
co
re
a
n
u
s
Y
o
o
n
&

B
a
e,

1
9
8
5

7
7

7
7

7
þ

7
þ

7
7

þ
E
A
c

E
p
h
em

er
id
a
e

E
p
h
em

er
a
L
.,
1
7
5
8

E
.
ja
p
o
n
ic
a
M
cL

a
ch
la
n
,
1
8
7
5

7
7

þ
þ

7
7

7
7

7
þ

7
E
A
ci

E
.
o
ri
en
ta
li
s
M
cL

a
ch
la
n
,
1
8
7
5

7
7

7
þ

þ
þ

þ
þ

þ
þ

þ
E
P

E
.
sa
ch
a
li
n
en
si
s
M
a
ts
u
m
u
ra
,
1
9
1
1

7
7

7
þ

7
þ

7
þ

þ
7

þ
E
P

E
.
sh
en
g
m
i
H
su
,
1
9
3
7

7
7

7
7

7
þ

þ
þ
?

þ
7

7
E
A
c

E
.
st
ri
g
a
ta

E
a
to
n
,
1
8
9
2

7
7

7
þ

þ
þ

þ
þ

þ
þ

þ
E
A
ci

E
.
tr
a
n
sb
a
jk
a
li
ca

T
sh
er
n
o
v
a
,
1
9
7
3

7
7

7
þ

7
7

7
þ
?

þ
7

7
E
P

P
o
ly
m
it
a
rc
y
id
a
e

E
p
h
o
ro
n
W
il
li
a
m
so
n
,
1
8
0
2

E
.
sh
ig
a
e
(T
a
k
a
h
a
si
,
1
9
2
4
)

7
7

7
7

7
þ

þ
þ

þ
þ

þ
E
A
ci

E
.
n
ig
ri
d
o
rs
u
m

(T
sh
er
n
o
v
a
,
1
9
3
4
)

7
7

7
7

7
þ

7
7

þ
7

7
T
P

P
a
li
n
g
en
ii
d
a
e

A
n
a
g
en
es
ia

E
a
to
n
,
1
8
8
3

A
.
p
a
ra
d
o
x
a
B
u
ld
o
v
sk
y
,
1
9
3
5

7
7

7
7

7
7

7
7

þ
7

7
E
A
c

C
h
a
n
k
a
g
en
es
ia

B
u
ld
o
v
sk
y
,
1
9
3
5

C
h
.
n
a
ta
n
s
B
u
ld
o
v
sk
y
,
1
9
3
5

7
7

7
7

7
7

þ
7

þ
7

7
E
A
c

C
h
.
si
b
ir
ic
a
M
cL

a
ch
la
n
,
1
8
7
2

7
7

7
7

7
7

7
7

þ
7

7
E
A
c

B
eh
n
in
g
ii
d
a
e

B
eh
n
in
g
ia

L
es
ta
g
e,

1
9
2
9

B
.
ts
h
er
n
o
va
e
E
d
m
u
n
d
s
&

T
ra
v
er
,
1
9
5
9

7
7

7
7

7
7

þ
7

þ
7

7
E
A
c

P
ro
to
b
eh
n
in
g
ia

T
sh
er
n
o
v
a
&

B
a
jk
o
v
a
,
1
9
6
0

P
.
a
si
a
ti
ca

T
sh
er
n
o
v
a
&

B
a
jk
o
v
a
,
1
9
6
0

7
7

7
7

7
7

7
þ

7
7

7
E
A
c

(c
o
n
ti
n
u
ed
)

674 T.M. Tiunova



T
a
b
le

1
.

(C
o
n
ti
n
u
ed

).

S
p
ec
ie
s

C
h
u
k
o
tk
a

K
a
m
ch
a
tk
a

K
u
ri
l

Is
la
n
d
s

S
a
k
h
a
li
n

Is
la
n
d

S
ea

o
f

O
k
h
o
ts
k

B
a
si
n

S
ea

o
f

Ja
p
a
n

B
a
si
n

K
h
a
n
k
a

L
a
k
e

B
a
si
n

U
ss
u
ri

R
iv
er

B
a
si
n

A
m
u
r

R
iv
er

B
a
si
n

Ja
p
a
n

K
o
re
a

D
is
tr
ib
u
ti
o
n

H
ep
ta
g
en
ii
d
a
e

C
in
y
g
m
a
E
a
to
n
,
1
8
8
5

C
.
ly
ri
fo
rm

is
(M

cD
u
n
n
o
u
g
h
,
1
9
2
4
)

þ
þ

þ
þ

þ
þ

7
7

þ
þ

7
A
P

C
in
y
g
m
u
la

M
cD

u
n
n
o
u
g
h
,
1
9
3
3

C
.
b
ru
n
n
ea

T
iu
n
o
v
a
,
1
9
9
0

7
7

7
7

7
þ

7
7

þ
7

þ
E
A
c

C
.
ca
va

U
lm

er
,
1
9
2
7

7
þ

þ
þ

þ
þ

7
þ

þ
þ

7
E
P

C
.
ir
in
a
T
sh
er
n
o
v
a
&

B
el
o
v
,
1
9
8
2

7
7

7
7

þ
þ

7
þ

þ
7

7
E
A
c

C
.
h
ir
a
sa
n
a
Im

a
n
is
h
i,
1
9
3
5

7
7

þ
7

þ
þ

þ
þ

þ
þ

þ
E
A
ci

C
.
k
u
re
n
zo
vi

(B
a
jk
o
v
a
,
1
9
6
5
)

7
7

þ
þ

þ
þ

þ
þ

þ
7

þ
E
P

C
.
le
va
n
id
o
vi

T
sh
er
n
o
v
a
&

B
el
o
v
,
1
9
8
2

7
7

7
7

7
þ

7
7

7
7

þ
E
A
c

C
.
m
a
la
is
ei

U
lm

er
,
1
9
2
7

þ
þ

7
7

þ
7

7
7

7
7

7
E
P

C
.
p
u
to
ra
n
ic
a
K
lu
g
e,

1
9
8
0

þ
?

þ
þ

þ
þ

7
7

7
7

þ
7

E
P

C
.
sa
p
p
o
re
n
si
s
(M

a
ts
u
m
u
ra
,
1
9
0
4
)

7
7

þ
þ

þ
þ

þ
þ

þ
þ

þ
E
P

C
.
u
n
ic
o
lo
ra
ta

T
sh
er
n
o
v
a
,
1
9
7
9

þ
þ

7
7

þ
7

7
7

þ
7

7
E
P

C
in
y
g
m
u
la

sp
.

7
7

7
7

7
þ

7
7

þ
7

7

E
cd
y
o
n
u
ru
s
E
a
to
n
,
1
8
6
8

E
.
a
b
ra
ca
d
a
b
ru
s
K
lu
g
e,

1
9
8
3

7
7

7
þ

þ
þ

þ
þ

þ
7

þ
E
P

E
.
a
sp
er
su
s
K
lu
g
e,

1
9
8
0

7
7

þ
þ

þ
þ
?

þ
þ

þ
7

7
E
P

E
.
a
u
ra
ri
u
s
K
lu
g
e,

1
9
8
3

7
7

7
7

7
þ

þ
þ

þ
7

7
E
P

E
.
d
ra
co
n
K
lu
g
e,

1
9
8
3

7
7

7
7

7
þ

7
7

7
7

þ
E
A
c

E
.
b
a
jk
o
va
e
K
lu
g
e,

1
9
8
6

7
7

7
7

7
þ

þ
þ

þ
þ

þ
E
A
c

E
.
in
ve
rs
u
s
K
lu
g
e,

1
9
8
0

7
7

7
7

þ
7

7
7

þ
7

7
E
P

E
.
fr
a
g
il
is
T
iu
n
o
v
a
,
2
0
0
6

7
7

7
7

7
þ

þ
þ

þ
7

7
E
A
c

E
.
jo
er
n
en
si
s
B
en
g
ts
so
n
,
1
9
0
9

7
7

7
þ

þ
þ

þ
þ

þ
7

þ
T
P

E
.
k
ib
u
n
en
si
s
Im

a
n
is
h
i,
1
9
3
6

7
þ
?

7
7

þ
?

þ
?

7
7

7
þ

þ
E
A
ci

E
.
le
vi
s
(N

a
v
a
s,
1
9
1
2
)

7
7

7
7

7
þ

þ
þ

þ
7

þ
E
P

E
.
sc
a
la
ri
s
K
lu
g
e,

1
9
8
3

7
7

7
7

7
þ

þ
þ

þ
þ

þ
E
A
c

E
.
si
m
p
li
ci
o
id
es

(M
cD

u
n
n
o
u
g
h
,
1
9
2
4
)

7
7

7
þ

7
þ

þ
þ

þ
7

7
A
P

E
.
ru
b
ro
m
a
cu
la
tu
s
Y
o
u
,
W
u
,
G
u
i
&

H
su
,
1
9
8
1

7
7

7
7

7
þ

7
þ

7
7

7
E
A
c

E
.
y
o
sh
id
a
e
T
a
k
a
h
a
sh
i,
1
9
2
4

7
7

7
7

7
7

7
þ

7
þ

þ
E
A
ci

E
.
vi
ci
n
u
s
(D

em
o
u
li
n
,
1
9
6
4
)

7
7

7
7

þ
7

7
7

7
7

7
E
P

(c
o
n
ti
n
u
ed
)

Aquatic Insects 675



T
a
b
le

1
.

(C
o
n
ti
n
u
ed

).

S
p
ec
ie
s

C
h
u
k
o
tk
a

K
a
m
ch
a
tk
a

K
u
ri
l

Is
la
n
d
s

S
a
k
h
a
li
n

Is
la
n
d

S
ea

o
f

O
k
h
o
ts
k

B
a
si
n

S
ea

o
f

Ja
p
a
n

B
a
si
n

K
h
a
n
k
a

L
a
k
e

B
a
si
n

U
ss
u
ri

R
iv
er

B
a
si
n

A
m
u
r

R
iv
er

B
a
si
n

Ja
p
a
n

K
o
re
a

D
is
tr
ib
u
ti
o
n

E
p
eo
ru
s
E
a
to
n
,
1
8
8
1

E
.
a
n
a
to
li
i
S
in
it
sh
en
k
o
v
a
,
1
9
8
1

7
7

7
7

7
þ

þ
þ

þ
7

7
E
P

E
.
er
m
o
le
n
k
o
i
T
sh
er
n
o
v
a
,
1
9
8
1

7
7

þ
þ

7
7

7
7

7
7

7
E
A
i

E
.
fr
o
le
n
k
o
i
S
in
it
sh
en
k
o
v
a
,
1
9
8
1

7
7

7
þ

7
7

7
7

7
7

7
E
A
i

E
.
g
o
rn
o
st
a
je
vi

T
sh
er
n
o
v
a
,
1
9
8
1

7
7

7
7

7
þ

7
7

7
7

7
E
A
c

E
.
la
ti
fo
li
u
m

U
en
o
,
1
9
2
8

7
7

þ
7

7
7

7
7

7
þ

þ
E
A
i

E
.
n
in
a
e
K
lu
g
e,

1
9
9
5

7
7

7
þ

þ
þ

7
þ

þ
7

7
E
P

E
.
p
el
lu
ci
d
u
s
(B
ro
d
sk
y
,
1
9
3
0
)

7
7

7
þ

þ
þ

þ
þ

þ
7

þ
E
P

E
.
ru
b
eu
s
T
iu
n
o
v
a
,
1
9
9
1

7
7

7
7

7
þ

7
þ

7
7

7
E
A
c

E
.
(I
ro
n
)
a
es
cu
lu
s
Im

a
n
is
h
i,
1
9
3
4

7
7

þ
þ

þ
þ

þ
þ

þ
þ

þ
E
A
ci

E
.
(I
.)
a
le
x
a
n
d
ri
K
lu
g
e
&

T
iu
n
o
v
a
,
1
9
8
9

7
7

7
7

7
þ

þ
þ

þ
7

7
E
P

E
.
(I
.)
m
a
cu
la
tu
s
(T
sh
er
n
o
v
a
,
1
9
4
9
)

7
þ

7
þ

þ
þ

þ
þ

þ
7

þ
E
P

E
.
(I
.)
u
en
o
i
(M

a
ts
u
m
u
ra
,
1
9
3
3
)

7
7

þ
7

7
7

7
7

7
þ

7
E
A
i

H
ep
ta
g
en
ia

W
a
ls
h
,
1
8
6
3

H
.
ch
in
en
se

U
lm

er
,
1
9
1
9

7
7

7
7

7
7

7
7

þ
7

7
E
A
c

H
.
fl
a
va

R
o
st
o
ck
,
1
8
7
8

7
7

7
þ

þ
þ

þ
þ

þ
þ

7
T
P

H
.
g
u
ra
n
ic
a
B
el
o
v
,
1
9
8
1

7
7

7
7

7
7

7
þ

þ
7

þ
E
A
c

H
.
o
rb
it
ic
o
la

K
lu
g
e,

1
9
8
7

7
7

7
7

þ
7

7
7

þ
7

7
T
P

H
.
su
lp
h
u
re
a
(M

ü
ll
er
,
1
7
7
6
)

7
þ

7
þ

þ
þ

þ
þ

þ
7

þ
T
P

R
h
it
h
ro
g
en
a
E
a
to
n
,
1
8
8
1

R
.
b
a
jk
o
va
e
S
o
w
a
,
1
9
7
3

7
7

7
þ

þ
þ

þ
þ

þ
7

7
E
P

R
.
le
p
n
ev
a
e
B
ro
d
sk
y
,
1
9
3
0

7
7

þ
þ

þ
þ

þ
þ

þ
7

þ
E
P

R
.
si
b
ir
ic
a
B
ro
d
sk
y
,
1
9
3
0

þ
þ

7
7

þ
þ

þ
þ

þ
7

7
E
P

A
m
et
ro
p
o
d
id
a
e

A
m
et
ro
p
u
s
A
lb
a
rd
a
,
1
8
7
8

A
.
fr
a
g
il
is
A
lb
a
rd
a
,
1
8
7
8

7
7

7
7

7
7

7
7

þ
7

7
T
P

M
et
re
to
p
o
d
id
a
e

M
et
re
p
le
ct
o
n
K
lu
g
e,

1
9
9
6

M
.
m
a
cr
o
n
y
x
K
lu
g
e,

1
9
9
6

7
7

7
7

þ
7

7
þ

þ
7

7
E
P

(c
o
n
ti
n
u
ed
)

676 T.M. Tiunova



T
a
b
le

1
.

(C
o
n
ti
n
u
ed

).

S
p
ec
ie
s

C
h
u
k
o
tk
a

K
a
m
ch
a
tk
a

K
u
ri
l

Is
la
n
d
s

S
a
k
h
a
li
n

Is
la
n
d

S
ea

o
f

O
k
h
o
ts
k

B
a
si
n

S
ea

o
f

Ja
p
a
n

B
a
si
n

K
h
a
n
k
a

L
a
k
e

B
a
si
n

U
ss
u
ri

R
iv
er

B
a
si
n

A
m
u
r

R
iv
er

B
a
si
n

Ja
p
a
n

K
o
re
a

D
is
tr
ib
u
ti
o
n

M
et
re
to
p
u
s
E
a
to
n
,
1
8
9
1

M
.
b
o
re
a
li
s
(E
a
to
n
,
1
8
7
1
)

þ
þ

7
7

þ
7

7
7

þ
7

þ
C
B

M
.
te
rt
iu
s
T
iu
n
o
v
a
,
1
9
9
5

7
7

7
þ

7
7

7
þ

þ
7

7
E
A
ci

A
ca
n
th
a
m
et
ro
p
o
d
id
a
e

A
ca
n
th
a
m
et
ro
p
u
s
T
sh
er
n
o
v
a
,
1
9
4
8

A
.
n
ik
o
ls
k
y
i
T
sh
er
n
o
v
a
,
1
9
4
8

7
7

7
7

7
7

7
þ

þ
7

7
E
P

Is
o
n
y
ch
ii
d
a
e

Is
o
n
y
ch
ia

E
a
to
n
,
1
8
7
1

I.
co
n
co
lo
ri
a
T
iu
n
o
v
a
et

a
l.
,
2
0
0
4

7
7

7
7

7
7

7
7

þ
7

7
E
A
c

I.
cr
a
ss
iu
sc
u
la

T
iu
n
o
v
a
et

a
l.
,
2
0
0
4

7
7

7
7

7
7

7
þ

7
7

7
E
A
c

I.
ig
n
o
ta

(W
a
lk
er
,
1
8
5
3
)

7
7

7
7

7
7

7
þ

þ
7

7
T
P

I.
u
ss
u
ri
ca

u
ss
u
ri
ca

B
a
jk
o
v
a
,
1
9
7
0

7
7

7
7

7
þ

þ
þ

þ
7

þ
E
P

I.
u
ss
u
ri
ca

si
b
ir
ic
a
T
iu
n
o
v
a
et

a
l.
,
2
0
0
4

7
7

7
7

7
7

7
7

þ
7

7
E
P

I.
vs
h
iv
k
o
va
e
T
iu
n
o
v
a
et

a
l.
,
2
0
0
4

7
7

7
7

7
þ

7
7

7
7

7
E
A
c

I.
se
x
p
et
a
la

T
iu
n
o
v
a
et

a
l.
,
2
0
0
4

7
7

7
7

7
7

þ
þ

þ
7

7
E
A
c

I.
g
r.
ja
p
o
n
ic
a

7
7

7
þ

7
þ

þ
þ

7
7

7

A
m
el
et
id
a
e

A
m
el
et
u
s
E
a
to
n
,
1
8
8
5

A
.
ca
m
ts
ch
a
ti
cu
s
U
lm

er
,
1
9
2
7

þ
þ

7
7

þ
7

7
þ

þ
7

7
E
P

A
.
ce
d
re
n
si
s
S
in
it
sh
en
k
o
v
a
,
1
9
7
7

7
7

7
7

7
þ

þ
þ

þ
7

7
E
A
c

A
.
co
st
a
li
s
(M

a
ts
u
m
u
ra
,
1
9
3
1
)

7
7

þ
þ

7
þ

7
þ

7
þ

þ
E
A
ci

A
.
in
o
p
in
a
tu
s
E
a
to
n
,
1
8
7
1

7
7

7
7

þ
7

7
7

7
7

7
T
P

A
.
m
o
n
ta
n
u
s
Im

a
n
is
h
i,
1
9
3
0

þ
þ

þ
þ

þ
þ

þ
þ

þ
þ

þ
E
P

A
.
p
il
a
tu
s
S
in
it
sh
en
k
o
v
a
,
1
9
8
1

7
7

7
7

7
þ

7
7

þ
7

7
E
A
c

A
.
la
b
ia
tu
s
S
in
it
sh
en
k
o
v
a
,
1
9
8
1

7
7

7
7

þ
þ

7
7

þ
7

7
E
A
c

S
ip
h
lo
n
u
ri
d
a
e

S
ip
h
lo
n
u
ru
s
E
a
to
n
,
1
8
6
8

S
.
a
lt
er
n
a
tu
s
S
a
y
,
1
8
2
4

7
7

7
7

þ
þ

7
7

7
7

7
T
P

S
.
im

m
a
n
is
K
lu
g
e,

1
9
8
5

7
7

7
7

þ
þ

þ
þ

þ
7

þ
E
P

(c
o
n
ti
n
u
ed
)

Aquatic Insects 677



T
a
b
le

1
.

(C
o
n
ti
n
u
ed

).

S
p
ec
ie
s

C
h
u
k
o
tk
a

K
a
m
ch
a
tk
a

K
u
ri
l

Is
la
n
d
s

S
a
k
h
a
li
n

Is
la
n
d

S
ea

o
f

O
k
h
o
ts
k

B
a
si
n

S
ea

o
f

Ja
p
a
n

B
a
si
n

K
h
a
n
k
a

L
a
k
e

B
a
si
n

U
ss
u
ri

R
iv
er

B
a
si
n

A
m
u
r

R
iv
er

B
a
si
n

Ja
p
a
n

K
o
re
a

D
is
tr
ib
u
ti
o
n

S
.
ch
a
n
k
a
e
T
sh
er
n
o
v
a
,
1
9
5
2

7
7

7
7

7
7

þ
þ
?

þ
7

þ
E
P

S
.
la
cu
st
ri
s
(E
a
to
n
,
1
8
7
0
)

þ
þ

þ
7

þ
þ

þ
þ

þ
7

7
T
P

S
.
zh
el
o
ch
o
vt
se
vi

T
sh
er
n
o
v
a
,
1
9
5
2

7
7

7
7

þ
þ

þ
þ

þ
þ

7
E
P

S
.
p
a
la
ea
rc
ti
cu
s
(T
sh
er
n
o
v
a
,
1
9
4
9
)

7
7

7
þ

7
þ

þ
þ

þ
7

þ
E
P

P
a
ra
m
el
et
u
s
B
en
g
ts
so
n
,
1
9
0
8

P
.
a
rc
u
a
tu
s
T
iu
n
o
v
a
,
2
0
0
8

7
7

7
7

7
7

7
þ

7
7

7
E
A
c

P
.
en
si
fo
rm

is
T
iu
n
o
v
a
,
2
0
0
8

7
7

7
7

7
7

7
þ

7
7

7
E
A
c

P
.
ch
el
if
er

B
en
g
ts
so
n
,
1
9
0
8

þ
þ

7
7

þ
7

7
þ

þ
7

7
C
B

P
.
m
in
o
r
(B
en
g
ts
so
n
,
1
9
0
9
)

7
þ

7
7

þ
7

7
þ

þ
7

7
T
P

B
a
et
id
a
e

B
a
et
is
L
ea
ch
,
1
8
1
5

B
.
(N

ig
ro
b
a
et
is
)
a
ci
n
a
ci
g
er

K
lu
g
e,

1
9
8
3

7
7

7
þ

7
þ

7
þ

7
7

þ
E
A
c

B
.
(N

.)
b
a
ci
ll
u
s
K
lu
g
e,

1
9
8
3

7
7

þ
7

þ
þ

þ
þ

þ
7

þ
E
P

B
.
(L

a
b
io
b
a
et
is
)
a
tr
eb
a
ti
n
u
s
E
a
to
n
,
1
8
7
0

7
7

7
7

7
þ

7
þ

þ
7

þ
T
P

B
.
(L
.)
tr
ic
o
lo
r
T
sh
er
n
o
v
a
,
1
9
2
8

7
7

7
7

7
7

þ
þ

þ
7

7
T
P

B
.
(B

a
et
is
)
b
ic
a
u
d
a
tu
s
D
o
d
d
s,
1
9
2
3

þ
þ

þ
þ

þ
þ

7
þ

þ
þ

7
A
P

B
.
(B
.)
fe
le
s
K
lu
g
e,

1
9
8
0

7
7

þ
7

þ
7

7
7

7
7

7
E
A
c

B
.
(B
.)
fu
sc
a
tu
s
L
.,
1
7
6
1

7
7

þ
þ

þ
þ

þ
þ

þ
þ

þ
T
P

B
.
(B
.)
m
a
ca
n
i
K
im

m
in
s,
1
9
5
7

7
þ

þ
7

7
7

7
7

þ
7

7
C
B

B
.
(B
.)
p
se
u
d
o
th
er
m
ic
u
s
K
lu
g
e,

1
9
8
3

7
þ

þ
þ

þ
þ

þ
þ

þ
7

þ
E
P

B
.
(B
.)
si
lv
a
ti
cu
s
K
lu
g
e,

1
9
8
3

7
7

7
þ

7
þ

þ
þ

7
7

þ
E
A
c

B
.
(B
.)
th
er
m
ic
u
s
U
en
o
,
1
9
2
8

7
7

þ
þ

7
7

7
7

7
þ

þ
E
A
i

B
.
(B
.)
u
ss
u
ri
cu
s
K
lu
g
e,

1
9
8
3

7
7

7
7

þ
þ

þ
þ

7
7

7
E
P

B
.
(B
.)
u
rs
in
u
s
u
rs
in
u
s
K
a
zl
a
u
sk
a
s,
1
9
6
3

7
7

7
þ

þ
þ

7
þ

þ
7

þ
E
P

B
.
(B
.)
ve
rn
u
s
C
u
rt
is
,
1
8
3
4

þ
þ

þ
þ

þ
þ

þ
þ

þ
7

7
T
P

B
.
(A

ce
n
tr
el
la
)
g
n
o
m

(K
lu
g
e,

1
9
8
3
)

7
7

7
7

7
þ

þ
þ

þ
þ

þ
E
P

B
.
(A

.)
fe
n
es
tr
a
tu
s
(K

a
zl
a
u
sk
a
s,
1
9
6
3
)

þ
7

þ
7

þ
þ

7
þ

þ
7

7
E
P

B
.
(A

.)
si
b
ir
ic
u
s
(K

a
zl
a
u
sk
a
s,
1
9
6
3
)

þ
þ

þ
þ

þ
þ

þ
þ

þ
þ

þ
E
P

B
.
(B
a
et
ie
ll
a
)
tu
b
er
cu
la
tu
s
(K

a
zl
a
u
sk
a
s,
1
9
6
3
)

7
7

7
þ

7
þ

7
þ

þ
7

þ
E
P

(c
o
n
ti
n
u
ed
)

678 T.M. Tiunova



T
a
b
le

1
.

(C
o
n
ti
n
u
ed

).

S
p
ec
ie
s

C
h
u
k
o
tk
a

K
a
m
ch
a
tk
a

K
u
ri
l

Is
la
n
d
s

S
a
k
h
a
li
n

Is
la
n
d

S
ea

o
f

O
k
h
o
ts
k

B
a
si
n

S
ea

o
f

Ja
p
a
n

B
a
si
n

K
h
a
n
k
a

L
a
k
e

B
a
si
n

U
ss
u
ri

R
iv
er

B
a
si
n

A
m
u
r

R
iv
er

B
a
si
n

Ja
p
a
n

K
o
re
a

D
is
tr
ib
u
ti
o
n

C
lo
eo
n
L
ea
ch
,
1
8
1
5

C
.
(C

lo
eo
n
)
d
ip
te
ru
m

L
.,
1
7
6
1

7
7

7
þ

7
þ

þ
þ

þ
þ

þ
T
P

C
.
(C

en
tr
o
p
ti
lu
m
)
k
a
zl
a
u
sk
a
si
(K

lu
g
e,

1
9
8
3
)

7
7

7
þ

7
þ

7
þ

7
7

7
E
A
ci

C
lo
eo
n
(C

en
tr
o
p
ti
lu
m
)
sp
.1

7
7

7
7

7
þ

7
þ

þ
7

7
E
A
c

C
.
(P
ro
cl
o
eo
n
)
a
lb
is
te
rn
u
m

(N
o
v
ik
o
v
a
,
1
9
8
6
)

7
7

7
7

7
7

7
þ

þ
7

7
E
A
c

C
.
(P
.)
b
ifi
d
u
m

B
en
g
ts
so
n
,
1
9
1
2

7
7

7
7

7
7

7
7

þ
7

7
T
P

C
.
(P
.)
m
a
ri
ti
m
u
m

(K
lu
g
e,

1
9
8
3
)

7
7

7
7

7
þ

7
þ

7
7

þ
E
A
c

C
.
(P
.)
p
en
n
u
la
tu
m

(E
a
to
n
,
1
8
7
0
)

7
7

7
þ

7
þ

þ
þ

þ
7

þ
T
P

C
.
(P
.)
p
u
lc
h
ru
m
?
(E
a
to
n
,
1
8
8
5
)

7
7

7
7

7
7

7
þ

7
7

7
T
P

C
.
(S
im

il
ic
lo
eo
n
)
si
m
il
e
E
a
to
n
,
1
8
7
0

7
þ

þ
þ

7
7

7
þ

þ
7

7
T
P

B
a
et
o
p
u
s
K
eff

er
m
ü
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the most significant rivers of Russia. Regarding the water discharge volume, the
Amur River is only surpassed by the Yenisei, Ob’ and Lena rivers. Our investigation
followed the largest tributaries of the Amur River, the Anui, Gur, Yai, Amgun’,
Bureya, Zeya, Arkhara, Bolshoi Ol’doi, Amasar, Bira, and Bidzhan, and included
streams of the Evreiskaya Avtonomnaya Oblast’ and Amurskaya Oblast’ along a
line from the cities of Khabarovsk to Chita.

Prior to 1940, the mayfly fauna of the Amur River remained to be almost
uninvestigated, with only eight species known for all river basins. The mayflies
collected in 1945–1949 by members of the Amur Ichthyological Expedition came
from approximately 50 various streams of the Amur River basin and adjacent
territories, and reflect the abundance and diversity of species. In the material of O.A.
Tshernova (1952), 65 species of mayflies were noted for the region. Thus, for the
Amur River 30 species are reported from its basic channel. Investigations of the
mayflies of the Amur River basin were conducted in 1949–1964 by employees of
the Amur Branch of Pacific Institute of Fish Industry and Oceanography. Data from
these surveys increased the species list up to 101 species, among which 19 were
determined only to genus level (Bajkova 1965). Fourteen species were found in the
Lower Amur for the first time. Further research along the Amur River resulted in a
series of articles describing some new species (Bajkova 1970, 1972a, 1972b, 1974,
1977; Belov 1981; Kluge 1987a, 1987b). These works are summed up in an annotated
checklist of mayflies of the Russian Far East (Tiunova, 1984, 1986, 1989) that
includes 86 species. As a result, the original list of records has been modified by more
than 50%: on the one hand it was significantly reduced due to the removal of species
that had been incorrectly determined, and on the other hand the list increased as
newly encountered species were added.

Among 123 mayfly species inhabiting the Amur River basin, 54 species are found
in its basic channel. The following species were only collected in the basic Amur
River bed: Behningia tshernovae, Ametropus eatoni, Ephemera shengmi, Isonychia
ignota, I. concoloria, Caenis lactea, C. macronyx, Brachycercus harrisella, B. minutus,
Anagenesia paradoxa, and A. sibirica.

Sea of Japan basin

The streams draining into the basin of the Sea of Japan are highly variable, both in
length and in hydrological parameters. This area includes streams of the northern
and eastern parts of the Sikhote-Alin mountain system and the southeastern spurs of
the Black Mountains. We investigated large rivers such as the Tumnin, Razdolnaya,
Malinovka, Milogradovka, Samarga, Botchi, Avvakumovka, Serebryanka, and
about 30 streams of a moderately cold-water type, each with a length of about
50 km. The majority of these streams are important as so-called salmon rivers, where
salmon not only spawn, but where salmon fry feed and grow until migration to the
ocean. Previously, the level of mayfly investigations in this part of the Russian Far
East was rather nonuniform, and only four species were recorded for the streams of
central and east Sikhote-Alin until 1981. The rivers of north Sikhote-Alin had not
been investigated at all. The mayfly fauna of the southern part of the area, namely
the Black Mountain region, had been rather well investigated. Research on the fauna
of that region was initiated by I.M. Levanidova in the 1970s (Levanidova, Levanidov
and Makarchenko 1977; Levanidova 1982; Vshivkova et al. 1992). Since the early
1980s, mayflies of the rivers of the Sea of Japan basin have been systematically
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studied (Kluge 1983a, 1986b; Tiunova 1988, 1993, 2006a; Potikha 1985, 1987, 1990,
2002; Kluge and Tiunova 1989; Tiunova et al. 2003; Tiunova and Potikha 2005).

The mayfly fauna of streams of the Sea of Japan basin now includes 102 species
(Table 1). Among the interesting finds in this area are records of Ephoron
nigridorsum, Ephemera shengmi, Ecdyonurus fragilis, E. rubromaculatus, Cinygmula
levanidovi, Oligoneuriella pallida, Leptophlebia vladivostokica, Isonychia vshivkovae,
Ephacerella longicaudata and Rhoenanthus coreanus. The last two species are listed in
the Red Data Book of Primorsky Krai.

Lake Khanka

The water bodies of Lake Khanka are also highly variable, including foothill sections
of streams with moderately cold water and flat sections with moderately warm to
warm watercourses. Lake Khanka is the largest freshwater reservoir in the Russian
Far East. It is 95 km long and covers a surface area of 4070 km2, with prevailing
depths of 1–3 m, reaching a maximum depth of 10.6 m. Our systematic
investigations of the rivers of the Lake Khanka basin began in 1996. Previously
we had conducted one-trip collections from several streams in the area. We studied
the Komissarovka, Ilistaya, Nesterovka, Poperechnaya, Malinovka, Kiselevka, and
Mel’gunovka rivers, as well as Lake Khanka. These investigations resulted in a list of
the mayflies of Lake Khanka basin totalling 79 species (Table 1).

On one hand, the mayfly fauna of Lake Khanka is rather poor, but it is also
highly unique. Only 11 species are found: Ephoron shigae, Ephemera shengmi,
Heptagenia flava, Siphlonurus chankae, Cloeon dipterum, Caenis amurensis,
C. cornuta, C. maculata, C. miliaria, Chankagenesia natans, and Behningia
tshernovae. The latter two species are both unique finds for this region. In the
Russian Far East, Behningia tshernovae was long considered to be endemic for the
lower part of the Amur River (Tiunova 1997). It is a rare species, a Far Eastern
endemic included in the Red Data Book of Primorsky Krai. Other rare species found
in the Lake Khanka basin are Potamanthellus chinensis, Ecdyonurus fragilis,
Isonychia sexpetala, Torleya mikhaili, Caenis amurensis, C. pustula, and C. cornuta.

Okhotsk Sea Basin

Our studies of coastal rivers along the Okhotsk Sea were carried out in 1998–2000.
The material was collected in the rivers Marikan, Okhota, Bulginka, Kuhtui, Ul’ya,
Aldoma, Chelasin, Maya, Uika, Lantar’, Til, Uda, Iski and others. The author also
studied mayfly material collected in Taui River Basin (Arefina et al. 2003). Prior to
1998 the mayflies of this region were basically not investigated. Thanks to our
collecting the mayfly list increased to 67 species. The most interesting find is
Siphlonurus alternatus. Its known distributional limit in the Eastern Palaearctic was
previously Yakutia and Transbaikalia (Tshernova, Kluge, Sinitshenkova and Belov
1986; Tiunova 2007b). Prior to our discoveries, the known distributions of
Cinygmula kurenzovi, C. hirasana, C. irina and Rhithrogena bajkovae had their
limits in the north by the rivers of the Amur River Basin. Parameletus minor, earlier
known in the Russian Far East only from Kamchatka Peninsula, was also found
(Tshernova et al. 1986; Kluge 1997; Tiunova 2007b, 2008a). Ecdyonurus vicinus was
also collected in this region, though previously it was described from Afghanistan
and reported by Kluge (1980) from Kazakhstan and Siberia.
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Sakhalin Island

The likewise species-rich region of Sakhalin Island includes watercourses and
reservoirs in which 61 species have now been found (Tiunova 2007a). Before this
publication, there were no general reports on the mayflies of Sakhalin Island
available. Most publications were confined to taxonomic and faunistic research on
particular species or specific islands (Tshernova 1952; Levanidova 1968; Bajkova
1976; Sinichenkova and Tshernova 1976; Sinichenkova 1981b; Tshernova et al.
1986). Thus, based on data on literature, 29 species of mayflies were known from
Sakhalin Island.

From 1979 to 2004, researchers from the Institute of Biology and Soil Science of
the Far Eastern Branch of Russian Academy of Sciences (IBSS FEB RAS), the
author, and participants of the International Sakhalin Project (ISIP) carried out a
joint investigation of the streams and rivers of Sakhalin Island from Kriljon Cape in
the south up to Schmidt Peninsula in the north. Based on this material, 34 mayfly
species were added to the list. Among the most interesting findings are Baetis
acinaciger, B. silvaticus and Cloeon (Centroptilum) kazlauskasi, which we had noted
only in Primorskiy Kray and, for the last species, in Khabarovskiy Krai. The five
species, Ephemera japonica, Epeorus ermolenkoi, E. frolenkoi, Baetis thermicus and
Cincticostella nigra are insular species, occurring in the South of the Russian Far
East.

Kuril Islands

The mayfly fauna of the Kuril Islands now totals 39 species, among which eight are
typical island species (Tiunova 2003, 2007b). Systematic investigations of the streams
of Kunashir Island were carried out from 1970–1980 by the author and other
members of the Laboratory of Freshwater Hydrobiology IBSS FEB RAS. Material
was collected on the islands of Kunashir, Shikotan and Iturup. Tiunova (1995c)
presents these results, listing 24 species for Kunashir Island, 13 of which were
previously identified as island species (Sinichenkova and Tshernova 1976;
Sinichenkova 1981b; Tshernova and Belov 1982; Tshernova et al. 1986).
Subsequently, material collected by members of the International Kuril Expedition
(IKIP, 1995–1999) were given to the author to identify mayfly species from the
Kunashir Islands of Shikotan, Zelenyi, Iturup, Urup, Onekotan, Macanrushi,
Paramushir and Shumshu. As a result, the list of mayflies was increased by 15
species. Interesting finds from the islands include Baetis (Nigrobaetis) bacillus,
B. macani and Cloeon (S.) simile. Species such as Epeorus latifolium, E. (Iron)
uenoi, Drunella basalis, D. sachalinensis, D. trispina and Cincticostella okumai were
found to inhabit only the watercourses of Kuriles Islands.

Kamchatka Peninsula and Chukotka

The streams of the Kamchatka peninsula (28 species) and Chukotka (17 species)
have the smallest number of mayfly species. The first data on mayflies of Kamchatka
peninsula were presented in G. Ulmer’s work (Ulmer 1927) where four species were
described based on imagines, and the occurrence of Ephemerella aurivillii, previously
considered as a European species, was noted in the fauna of the peninsula. Kurenkov
(1967) recorded 19 species and Levanidova (1972) listed 22 species for this region.
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In 2000, using material from the Kamchatka expedition (1996–1997), together with
Japanese colleagues, we added two more species to the list: Baetis pseudothermicus
and B. bicaudatus (Ishiwata et al. 2000). It also fell to us to determine mayfly
specimens collected by participants of the Institute of Biological Problems of the
North (Magadan), the Institute of Sea Biology (Vladivostok) and the Russian
Federal Research Institute of Fisheries and Oceanography (Moscow). The results of
those studies allowed us to compile a list of mayflies including 28 species, which is
close to the theoretically possible 30–33 species. The family Caenidae is not included,
though in our material young larvae of the genus Caenis are present, but these could
not be identified to species level.

Despite of the low diversity of mayfly species along the streams of Chukotka
(17 species), this area is of significant interest for faunistic research as it is a part of the
ancient Bering land bridge, the location of migration routes between Asia and North
America. The first report on mayflies of Chukotka peninsula was published by
Levanidova in 1976. Based on material collected by Levanidova and other members of
the laboratory of Freshwater Hydrobiology (1972–1974), the species list included 12
species. Later, in I. Levanidova’s monograph (1982) there were 15 species reported for
Chukotka peninsula, three of which are also not identified to species level. The mayfly
list given in our work is based on the material of I. Levanidova and those collected
during many years of research by I. Zasypkina (Institute of Biological Problems of the
North) (Zasypkina, Rybuchin, Makarchenko and Makarchenko 1996).

A prominent feature of the Chukotka mayfly fauna is the prevailing presence of
common species. All mayflies have a wide distribution, and the fauna does not
contain endemic forms. This is different to the mayfly fauna known for the Primorskii
Krai and the Amur River Basin. This difference is probably connected with an
insufficient level of investigation, as even on Kamchatka, with its poor freshwater
fauna, 28 species are now registered, which is 60% more than on Chukotka.

Biogeographical composition

As for biogeography, the mayfly fauna of the Russian Far East includes mainly East
Asian and East Palaearctic species, which account about 78% of the species
composition (Table 2). Mayflies with East-Asian and East Palaearctic types of
distribution are most common in the basins of the Ussuri and Amur rivers, as well as
in the Sea of Japan.

Among the regions investigated, species with East-Asian distribution are most
richly represented in streams of the Sea of Japan (38%) and the Kuril Islands (36%).
It is no wonder that the maximum numbers of endemic insular mayfly species are
found on the Kuril Islands. Species with East-Palaearctic distribution prevail in
streams of the Chukotka Peninsula (59%) and the Sea of Okhotsk (59%). Mayflies
with Trans-Palaearctic distribution are most abundant on Kamchatka Peninsula
(25%) and Sakhalin Island (22%). Species with extensive distributions—the
Amphipacific and Circumboreal types—comprise the greatest percentage on
Chukotka (24%).

It is necessary to note the large similarities between the mayfly fauna of the
Russian Far East and the faunas of Korea and Japan. According to data from Bae
and Yoon (1997) and others (Bae, Kluge, Yu and Chun 1998; Bae and Liu 1999;
Hwang and Bae 2001), there are 81 species reported in Korean rivers, among which
67 species also inhabit the southern rivers of the Russian Far East. According to
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Ishiwata (2001), there are 140 species found in Japan, among which 44 species are
also present in the rivers of the Russian Far East (Table 1).
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