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1. Imagines (Hphemeroptera: Ephemerellidae).

Contribution to the knowledge of the may-flies of the Amur

basin. 1. Jmagines (Ephemeroptera: 'Ephemerellidae).

By: 0. Ya. Baikova

During their flight period may-flies are the most
readily avallable food for fishes and therefore a knowledge
of their blology is of both practical as well as theoreticalv
interest. , ‘ |

In spite of the various studies on the systematics

and geographical distributién of may-flies (Chernova, 1952;

# The figures in the right-hand margin indicate the corres-
ponding pages in the original text.
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Baikova, 1962, 1965, 1965a, 1967a; Kazlauskas, 1963%), many
questions connected with the study of their imaginal phases
have been very poorly elucidated in the literature up to the
present time. With regard to the eastern Asiatic species,
the winged insects of this group have scarcely been studied
at all. In her study on the may-flies of the Amur basin

O. A. Chernova mentions 14 species of the genus Ephemerella

and provides a description of the imago for only twé of these
species.

The present study presents thelresults of observations
on the life of the winged insects in the rivers Khor and Bira,
which in the majority of cases had been reared from larvae
during the period from 1950 to 1960. F%gxggetgéggtigiggovided
a description of the iﬁaginal forms of the may~flies which
were known previously only from the larvae (Chernova, 1952);
figures are provided of the genitalia of rare and unknown
species; data are presented on the size relationships of
the tarsal segments, tibiae and femora of individuals of the
studied genus and on quantitative indices characterizing the
size and weight of the winged insects. For practical aims
the size and weight of the gpecies are brought together into
a common table, which to a éonsiderable extent facilitates the
determination of their recovered weights from the stomachs

of fishes. DMNoreover, the description of Ephemerella taeniata

Pshern. is given in comparison with the similar species E.

aurivillii Bengtsson (imago and larvae), collected in the

* May-flies are also mentioned in other studies that are not
devoted to the study of this group (Baikova, 1954, 1967; Volo-
vik, 1964; Krykhtin, 1962; Kokhmenko, 1962, 1964; ILevanidov,
19643 Yukhimenko, 1963).
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Vilyuy (middle reaches) and Yenisey rivers. The larvae of
E. sibirica and the adult insects reared from these were com-
prared by us with E. ignita Poda, which were kindly made avai-
lable to the present author by Doctor M. Keffermuller (Polish
People ‘s Republic) and privatdozent R. S. Kazlauskas (ILithua-
nian SSR). In addition, we also examined several specimens

of E. aurivillii and E. ignita from the collection of the

Zoological Institute of the USSR Academy of Sciences.

The imagos were reared from the larvae in laboratory
conditions and also in cages (for rheophilic species) that
were set up in small streams. The fecundity was determined
by means of a direct count of the eggs in the last instar
larvae before the emergence of the winged forms. Below is
rresented a descriptioh of the winged forms of the may-flies

and of some aspects of their biology.

1. Ephemerella rufa Iman., 1937, (Figures 1a, b - 4).

This specieé was described for Japan by Imanishi (1937).

The drawing of the penis was not given in sufficient detail:
there were not depicted the spines on the lobes'of the penis,
which are present in E. rufa. We are therefore adding to the
description of the imaginal stage of this species.

| MALE IMAGO (in alcohol). Wings with fine cross veins;
tibia of foreleg almost twice as long as femur, tibia 1.6 times
as long as tarsus; first segmant of tarsus longer than the
second, first tarsal segment 1.5 times as long as third and
fourth tarsal segments taken together, the fourth‘tarsal seg~

ment is the smallest - the third segment is 1.7 times as long
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Figure

Figure

Puc. 1. Horn cayua HMard
(p. Xop, uuAiee TeuCHUL Ye- o
cypu): a — Repeluss Hora,

6 — 3amuna Hora

. Puc. 2. Tonoruie npHAATRH
}IMaro. .
- .
.

. Pre: 3. Penis camua uxaro

1. Iegs of male imago (river Khor, lower reaches of

the Usuri):
a - fore-leg, b - hind-leg.

2. Genitalia of imago.

3. Penis of male imago.

as the

as the

fourth segment. Tibia of hind-leg 1.2 times as long

femur and 2. times as long as the tarsus (Figures 1a, b).

Forceps with a very small third segment, which is apically

pointed; the second segment of the forceps is considerably

narrowed in its apical portion. Penis almost straight, it is

split at the tip (to approximately one sixth of its length);

each lobe has a rounded apex and is furnished (on the outer

side) with one wide spine that is directed downwards (Figures




oli, 25%); on the surface of each lobe on the inner side
there are present small spinules.

The general coloration of the body is brownish, with
a reddish tinge; the head and thorax are reddish=brown;
the upper part of the eyes is orange—coloured; the lower part
is dark with a greyish tinge; the antennae are light-coloured;
wings transparent with pale-brownish longitudinal veins; the
cross veins are fine, colourless; in the costél and subcostal
areas (tip of the wing) there is a matt coloration; the an-
terior pair of legs is light-brown, the second and third pairs
are pale-yellow with dark claws.

coloration of abdomen from a 1ight-broWn to to a brown-
ish reddish-brown; posterior edges of abdominal segments
light-coloured. TForceps yellowish, darker at the base; the
caudal filaments are light-coloured, with bright red annula-
tions.

Female unknown.

MALE SUBIMAGO (in alcohol). Wings smoky, fringed;:
costal and subcostal veins yellowish-greys cross veins grey- .
ish: anterior pair of legs pale-yellow, second and third
pairs - light-colouréd; thorax and abdomen light-brown to
reddish-brown above, completely light-coloured below. Geni-
talia light-coloured (Figure Ly,

Iength of bod& of male imagos 6.5 - 7.5 mm, length

of wing 7.0 - 7.8 mm, length of caudal filaments - 7 mm.

# Translator’s note. Sic. Should surely be: (Figures 2, 3).
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- Pauc. 4. Moavsue npuaatku camua cySumaro (p. Bupa, cpeznee teuenuc Awmypa)

Figure 4. Genitalia of male subimago (river Bira, middle
reaches of the Amur).

MATERIAL. ZLower reaches of the Ussuri: river khor, Bel'shaya
branch, 21, VI and 17, VII - 1951, 1 male image and 2 males
subimagos; same locality, 19, VI - 1960, 1 male imago;

middle reaches of the Amur: river Bira in the region of the
Teplovskii fish hatchery, 10, VIII - 1954, reared from larva

1 male subimago. Author’s collection.

[

2. Ephemerella thymalli Tshern., 1952 (Figures 5a, b = 6).

The species was described by 0. A. Chernova (1952)
from the larva. The description of the imaginal stage is
presented for the fir§t time.

MALE IMAGO (in alcohol). Wings with fine cross veins;
tibia of fore-leg almost twice (1.8) as long as femur, tarsus

longer than tibia; first segment of tarsus a little shorter

than the second, the third and fourth segments taken together




a

Puc. 5. Horw camna nvavo (p. Bupa, cpemnee Teweune Amypa), a — mepelusis iora,
’ : .+ 0 -— 3aannd Hora - . BT :

Figure 5. Legs of male imago (rivgr Bira, middle reaches of
the Amur): "
a - fore-leg, b - hind-leg.

! . .. . :
L. Puc. -6, Tloacsuie npnaatki casua nMaro

Figure 6. Genitalia of male imago.

are 1.1 times as long as the first segment; the fourth tar-

sal segment is the smallest, it is two thirds the length of

the third segment; +the tibia of the hind-leg is barely longer

than the femur and is 2.7 times as long-as the tarsus (Figures

5a, b). TForceps with véry small first and third segments;

the second segment becomes gradually narrower towards its 181

apex, its third segment is slightly elongated with a pointed




tip. The penis is very wide, becoming somewhat narrower
before the expanded apex and with a fairly deep notch above
(Pigure 6). |

The general coloration of the body is brownish,
the head and thorax are dark-brown; the upper part of the
eyes 1s orange-coloured, the lower part is black, with a
greyish tinge; antennae yellowish with two brown segments at
the base; wings transparent; costal vein brown, radial vein
dark; cross veins pale-yellow; anterior pair of legs light-
brown, second and third pairs - yellowish. Abdomen from
reddish-brown to brown with light patches at the intersegmen-
tal joints; last tergites of abdomen dark-brown; 9th and
10th sternites of abdomen brown; caudal filaments light-
coloured with dark annﬁlations at the joints.

Female unknown.

_ _Length of body of male imago 9 mm, length of wing -

8.5 mm, length of caudal filaments - 9.5 mm.

MATERIAL. Middle reaches of the river Amur: river
Bira, Staraya branch, 21, VII - 1960, 2 males imagos. Adult

insects reared from larvae by the author.

3. Ephemerella ignita Poda, (1861) (Figures 7a, b - 16).

Synonym: E. sibirica Tshernova (1952).
The species E. sibirica was described from a larva,
from the Amur basin, by 0. A. Chernova (1952). Below there

is presented a description of a male imago that was reared

from a larva of E. gibirica (river Bira, middle reaches of

the Amur).




Puc. 7. Horu camua umaro (p. Bupa, cpea-
wee tewette Amypa). @ -— nepeauss nora,
X -—— 3afiHAR HOry

Figure 7. Legs of male imago (river Bira, middle reaches of
the Amur):

a - fore-leg, b - hind-leg.
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. Pue. 8. Tlososete npHAATKH CaMiL . Puc 9. Penis camua HMaro
R Yt opMary o B - :

Figure 8.  Genitalia of male imago.

Figure 9. Penis of male imago.

MALE IMAGO (in alcohol). Wings with fine cross veins;

tibia of fore-leg 1.9 times longer than femur, tarsus a little
shorter than tibiaj

first segment of tarsus longer than the
second, the third and fourth segments taken together are just

a little bit shorter than the first or equal in length to this;




Puc. 10, [Toaontie UpHIATRH CluId .

* cvOHYaro ; )
~ h - I‘ Pue. 11, Jlenag miHRES -
L NETIOCT L

Figure 10. Genitalia of male subimago.

Figure 1i. Left maxilla.

the fourth tarsal segment is the smallest, it is half the
length of the third. Tibia of hind-leg 1.2 times as long
as the femur and 2 times as long as the tarsus (Figure 7).
Forceps with a very small third segﬁent; ité second segment
is greatly widened in the basal portioﬂ and narrows abruptly 183
towards the end; penis wide, almost straight, slightly sﬁlit
at the tip into two lobes; the lateral edges of each lobe
are sheared on the outer side (Figures 8, 9, 10). On the
outer and inner sides of each process there are present small
spinules.

The general coloration of the body is from a dark-

brown with a reddish tinge to a yellowish-browni the head
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and thorax of a chestnut-ochreous colour, while individual

e N g s

sections on the notum are brown; upper part of eyes in the
living specimens are bright-orange, lower part - black with
a greyish tinge. Wings transparent with colourless cross
veins and longitudinal veins, only the bases of the costal
and subcostal veins are brownish-yéllow; at the tip of the
wing in the costal and subcostal areas there is a matt colo-
ration;y +the anterior pair of legs is brown, tﬁe second aﬁd
third pairs are yellowish.

The coloraﬁion of the abdomen is brownish to reddish-
brown, in some specimens a more reddish reddish-brown or a
reddish-brown with a yéllowish tinge; on each abdominal ster-
.nite, close to the mid-line, thére are two dark lines running
from its upper edge and under each of these there are two dark
maculae} genitalia yellowish, caudal filaments light-yellow

with dark annulations, in some specimens these rings have a

reddish tinge.

s >

FEMALE IMAGO (in alcohol). The coloration of the body

B — e

of the females is paler than that of the males; the anterior . %
pair of legs is brown, the middle and posterior pairs are pale- {

yellow; wings transparent with light-coloured veins, only

s e g & G+ o
He W drae .

the, costal, subcostal and radial veins are yellowish-brown at
the base; abdomen light-brown or of a redish-brown to yellow
colour; tergites of lést segments of a reddish-brown to brown
colour. Forceps and caudal filaments yellowish. >
MALES AND FEMALES OF SUBIMAGO (in alcohol). Wings
not markedly transpafent; smoky-white, fringed;i: veins pale

without shading; anterior pair of legs pale-yellow, middle
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and hind pairs white; abdomen a yellowish to reddish-brown
colour; 1its sternites with dark lines at the lateral margins;
caudal filaments white.

Sizes, in mm:

of male of female
Iength of body 6.0~8.2 6.3-8.9
Iength of fore~wing | 6.5~8.5 6.8-9.0
Iength of caudal filaments " 5.0-6.0 5.0-7.5

REMARKS . In comparing the larvae of E. sibirica
Tshernova from the Amur basin with E. ignita Poda from bodies
of water in Poland and Lithuania no morphological differences-
between these species were found (Figures 11, 13, 16). The
coloration of the larvae, however, 1is very variable. Thus,
for example, the larvae collected in the river Bira, even in
a single biotope, had the most varied coloration, from a com-
pletely light-colour to black with small light-coloured lines
and maculae. ‘ |

The winged insects reared from the.larvae of E. sibi-
rica also vary considerably in their coloration, while the
form.of the lobes changes with retraction of the penis (see
Figures 8, 9). As a result of this, several authors (Eaton,
1883-1888; Schoenemund, 1930), describing one and the same
species, give differing illustrations of the genitalia (Fi-
gures 12 - 14).

In comparing the reared males of E. sibirica Tshernova

with the species E. ignita Poda frem bedies of water in Poland,
which were kindly made available te me by Doetor M. Keffer-
muller (Polish People’s Republie), it was made clear that E.
gibirica is identical to E. ignita (Figures 8, 9, 10, 13).
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Tlonosbte HPILATRR  caaiita’” .

- Pue. 12, i
. nmaro (no Eaton, 18%3-—1888). : o o
. .( . ) . Puc. 13. Jlepas | Mye. 14, oaosute -
: - HHKRAA 1eTOCTH APLEAATKH  CaMUa
\ : h L ’ aHynuks (noo wmaro (no Schoe-.
' Eaton, 1883--1583) nemund,  1930).

Figure 12. Genitalia of male imago (according to Eaton, i

1883-1888). é
Figure 13. Left maxilla of larva (according to Eaton, 1883~ :
1888).
Figure 14. Genitalia of male imago (according to Schoenemund,
1930).,
MATERIAL. Middle reaches of the Amur: river Bira, - 185 ¢

region of the Teplovskii fish-hatchery, 7, VII and 10-22, VIII

- 1954, 35 males subimagos; same locality, 9, VI - 1956,

2 males subimagos; same locality, 20, VIII - 1959, 1 male

subimago; same locality, Staraya branch, 22, VII - 1960,

T T T T

3 males imagos (author’s collection). There were reared from
larvae 1 male imago and 3 males and 2 females of the subimagos.
The flight of this species commences at the beginning

of June and continues to the end of September. The flight of
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(R P RS, |

Puc. 15, - Tlososue npuiarke easua .
HMitaro (Hoabckan Hapoanas Pecny6-
‘ AHKa),
%

Puc, 16. Jlesasi msuas weaiocts,
Adunnrn (JIntoscrag CCP)

Figufe‘i5. Genitalia of male imago (Polish Pédple‘s
Republic).

Figure 16, ILeft maxilla of larva (Lithuanian SSR).

the winged inseets occurred in massive numbers from the 6th

£0 the 12th of July. A considerable number of adult indivi-
duals was also eaught during 4th -~ 10th August. The emergence
flight mainly coincides with the early morning hours (5-6 a.m. ).
Tfhe duration of the eclosion of the subimago from the nymph
lasts for 45 - %0 seconds. Before the emergence flight of the
pubimago the larva crawls out of the water onto stones near

the shore or onto sunken stumps. The duration of the subimago

Btage is 19 to 35 hours. The moult of the subimago occurs in

the course of 1.5 minutes.




TFRT SRS PN W RS CETTAS TARE S WA U T 0 YRR T S8 TS IR ST 2105 R Sou e 1 Ity U CL R TTE TR

15

k. Ephemerella aurivillii Bengtsson, 1908 (Figures 17 - 23a,
by, V).

Synonyms: E. aroni, Eaton, 1908: 149,

e

. norda McDunnough, 19241 223.

izp!

. concinnata Traver, 1934: 221.

1=t

. taeniata Tshernova, 1952: 279. New synonym.

The species E. taeniata was described by 0. A. Cher-
nova (1952) for the Amur basin on the basis of the larva.
Below is given a description of the male imago, reared from
a larva of E. taeniata (river Khor, lower reaches of the
Ussuri).

MALE IMAGO (in alcohol). Wings transparent with dark-
brown longitudinal veins; cross veins light-brown at the base
and yellowish in the apical portion. Tibia of fore-leg is
1.3 - 1.4 times as long as the femur, the tarsi are twice as
long as the tibiae; +the first segment of the tarsus is shor-
ter than the second, the third and fourth segments taken to-
gether are 1.4 times as long as the first; +the fourth tarsal
segment is the smallest, the third is 2.3 times as long as
the fourth; the tibia of the hind-leg is 1.2 times as long
as the femur and 2.4 - 2.5 times as long as the tarsus (Fi- ,
gures 23a, b, v). Forceps with a very small, apically rounded
third segment; the second segment of the forceps is markedly
thickened in the apicél portion. Penis elongated, split al-
most in half into two lobes. Thé lobes of the penis are wide-
ly set apart and towards their apek they are abruptly narrowed

into a narrow process (Figures 21, 22)3 on the inner side of

each lobe there are found small spinules or bristles. The

187
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Pie. 18. Penis caMua HMaro

Puc. 17, Tlosobplc npHaaTKH  camua i ‘<
smaro  (p. [lawrusuas, cpeiee Te- O
yennz Einicen) | _

Figure 17. Genitalia of male imago (river Plitnyazhnaya,
middle reaches of the Yenisey).

Figure 18. Penis of male imago.

coloration of'the thorax is reddish-brown; the upper part

of the eyes in living individuals ié bright orange, the lower

vart is black with a greyish tinge, the antennae are brown;

the anterior pair of legs is dark-brown, the second and third

vairs are of a lighter colour, yellowish brown with dark claws.
Abdomen reddish-brown, sometimes pale-~-reddish=-brown;

along the mid-line of the abdominal tergites there runs a

weakly expressed dark band, bordered on both sides by lighter

coloured bands (as in the larva); in some individuals the

abdominal tergites are monochromatic; on each abdominal
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Puc, 19. Penis camua -
mmare (no Bengtssaiy,
: 1930 - :

Pue, 20. Tosonvie wpupaTry
«caMia cybumaro (p. Nop, HuxK- .
Hee Tedewae Yceoypi)

Figure 19. Penis of male imago (according to Bengtsson,
1930). |

Figure 20. Genitalia of male subimago (river Khor, lower
reaches of the Ussuri). "

sternite, close to0 the midnling, there are situated two light-
coloured lines; running from its upper edge. The caudal

filaments are dark-brown at the base and of a lighter colour I
in the apical portiop.

FENALE IMAGO (in alcohol). The thorax is of a lighter ‘
coloration than in the males; +the anterior pair of legs is
light-brown, the middle and hind legs are yellowish; the
abdominal tergites are of a yellowish to reddish-brown colour;
the 9th and 10th tergikes are darkgr with a reddish tinge:
the light-coloured lines on the abdominal sternites are weakly
expressed; caudal filaments of a light-brown colour; only

the four basal segments are dark-brown.
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Puc. 22. Penis camua
T HMaro

Puc. 21 ﬂmoune TWPUAATRIL CAMIE HMAr0 i
(p Bupd cpenmpe ToueHH2 AMYPA

Figure 21. Genltalla of male 1mago (rlver Blra, mlddle
reaches of the Amur).

Figure 22. Penis of male imago.

. . (£3§\ ' . o
LT v
Puc, 23, Hors caxua umaro: a, — ToJeHp H Genpo

. fiepenteit tory, 6 — JanKH Epe qilefi HOTH, B —— 28AHAH

i . . nora

Figure 23. ILegs of male imago: a - tibia and femur of fore-
leg, b - tarsus of fore-leg, V - hind-leg.

MALES AND FEMALES OF SUBIMAGO (in alcohol). Wings
grey, fringed, with reddish-brown longitudinal veins: thorax
of a gingerish to reddish-brown colour; anterior pair of legs

pale-yellow, middle and posterior pairs yellow, middle and

posterior pairs white % abdomen of a reddish-brown to yellow

# Translator‘’s note. Sic. Phrase repeated, yellow then white.

L fpb )t el et aternd Chpar s ST et e A N




19 ;

colour, in the females it is of a lighter colour than in the
males; along the mid-line of the abdominal tergites of the

males is a wide light-coloured band, which is scarcely at

all expressed in the females on account of the lighter colo-
ration of the abdomen. The genitalia of the males are yellow-
ish, with well expressed bristles on the lobes (Figure 20),

caudal filaments of a white colour.

‘Dimensions, mm of male of female
Length of body 10.3-13.8 11.0-14.5
Length of wing : 10.5-14.0 12.5-15.0

Iength of caudal filaments 11.0-14.5 10.0-13.0

The flight of the imagos commences in the last days
of May or at the beginning of June and continues to the first
days of September. We found last instar larvee before emer-
gence throughout the whole of NMay. We were able to observe
»the eclosion of the subimago from the n&mphal integument under 188
experimental conditions. Initially the thorax and head are
freed, then the legé, wings and abdomen. The caudal filaments
are freed last of all. The whole process of eclosion from
the nymphal skin takes from 60 to 85 seconds. Before moulting
the larvae crawled out of the water on the wall of the tank
to a height of 15 - 30 mm and moulting commenced after 5 - 8
seconds. Duration of the subimago - from 1.5 to 2 days; the
moulting of the subimago takes 2 - 3 minutes. The insects
acquire their coloration towards the end of the second day

after the moult.
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REMARKS . Winged insects were reared from the larvae
of E. taeniata. As a result of comparisons of the larvae and

and the imago of the males of E. taeniata with the species

E. aurivillii Bengtss. from the rivers Vilyuy and Yenisey,

and also with the illustration of the male imago in Bengtsson

(1930), it became clear that Ephemerella taeniata Tshern.

is identical with E._aurivillii Bengtsson. Considering the

representation of the genitalia of both species (Figures 17

- 22), we see a difference only in the form of the ﬁisposition

of the processes on the lobes of the penis. Under high magni-

fication under the microscop?%here is clearly evident the

second row of spinules, which is poorly expressed in the

drawings made with a lesser magnification (Figures 18, 19, 22).

Examination of extensive matefial on the winged stages of

this family showed that the form of the lobes of the penis

varies considerably. This phenomenon was also.noted by K. A.

Brodskii (1930). Furthermore, as our observations have shown,

the size of the femora, tibiae and tarsal segmnntskand the

coloration of the insects are also variable in one and the

same species (Table 1). It is very. charatteristic that. the

coloration of the body depends exclusively on the duration

for which the winged.form is held after its last moult.
MATERIAL. Middle reaches of the Amur basin: river

Bira, in the region of the Teplovskii fish-hatchery, 10, VII

- 1954, 1 male subimago; same 1océlity, Staraya branch,

18, VI - 1955, 1 male subimago; same locality, 31, V and

13-15, VI - 1956, 1 male subimﬁgo and 2 female imagos; same

locality, 17-20, VII - 1960, 2 male subimagos. Lower reaches




21

of the Ussuri: river Khor, Pavlenovskaya branch, 2, VI - 1950,
1 female and 1 male subimago; same locality, Bol’shaya branch,
25-29, VIII - 1960, 1 male imago and 1 male subimago (author’s
collection). 3 females and 2 males of the subimago and 1 fe-

. t
male imagQqwere reared from larvae.

5. Ephemerella basalis Imanishi, 1937 (Figures 24a, by, v - 26).

The original description of the winéed form was given
by Imanishi (1937) for Japan. The figure of the penis differs
somewhat from that in the specieé which were collected in the
Amur basin. As was shown by observations, the form of the
penis sometimes varies. 0. A. Chernova (1952) gives a short
description of the body coloration of the males, without pro-
viding a drawing of the genitalia. Since winged individuals
(males and females) were reared by us fpom the larvae, no
doubt arises that the imago belongs to this species.

MALE IMAGO (in alcohol). Wings with brown longitudi-
nal and cross veins; and moreover the costal, subcostal and
radial veins range from a dark-brown to a quite black colour.
The bases of the fore-wings, for about a quarter of their
length, are of a brown colour, sometimes this coloration is
weakly expressed or even completely absent: hind-wings brown
all over; anterior pair of legs almost black, middle and
hind legs - brown; tibia of fore-leg 1.2 times as long as
the femur, tarsus longer than tibia; first segment of tarsus

a little shorter than the second, the third and fourth segments
taken together are 1.1 times longer than the first; the

fourth tarsal segment is the smallest, it is half the length
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Puc. 24. Horu camua
umaro (p. Xop, HHXKHES
Teyenue Yccypi). a —ro-
nens u Geapo nepemmed

«1 nord, 6 — Janxka nepes-
' Heit Hord, B -— 3apHAA -
Hora o

Puc, 25, Tlotonbie MPHAATRI caumg .. Pie. 26. Hc:‘.da’me npRAdTEH camul
- - nyaro cy6umaro (p. Nop, HIKHSC TeucHie
) Yeeypu)

Figure 24. ‘Legs of male imago (river Khor, lower reaches
of the Ussuri): a - tibia and femur of fore-leg,
b - tarsus of fore-leg, v - hind-leg.

Figure 25. Genitalia of male imago.

Figure 26. Genitalia of male subimago (river Khor, lower
reaches of the Ussuri).

of the third; +tibia of hind-leg a little bit shorter than
the femuf and 2.3 times as long as the tarsus (Figure 24).

The coloration of the body is very striking, the head
and thorax range from a dark-brown to a lustrous black colour;

the eyes are orange above and a black-grey below; +the abdomen
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is of a red to reddish-brown colour with the last segments
being dark;brown. The 4th to 7th abdominal tergites each
have two large, transversely elongated, dark maculae. The
genitalia are light-brown; +the basal segment of the forceps
is the smallest; +the second segment of this is bent and has
two constrictions: at the base and before the expanded apex
(Figure 25); the last segment of the forceps is narrow and
long, the second segment is only 2.5 times as long as the
third; +the penis is almost straight and narrows slightly
beforg its expanded apex; +the notch on the tip of the penis
is relatively deep; the caudal filaments are brown.

FEMALE IMAGO (in alcohol). The coloration of the
body is paler than in the males; thorax dark-brown; fore-
wings transparent, hind-wings of a pale~brown colour, some-

1: abdomen reddish-

times the base of the wing is not coloured
brown; caudal filaments brown.

| MALE SUBIMAGO (in alcohol). Wings greyish-brown,
fringedz; head‘of an ochre colour; éyes of a rusty reddish-
brown with a greyish tinge in the lower portion; thorax
brownish to reddish-brown; abdomen of an. ochre colour with
the brown pattern of the imago on the tergites; fore-legs
dark-chestnut, middle and hind-legs yellowish; genitalia
light-yellow, forceps and penis thicker and shorter than in

the imago (Figure 26),'caudal filaments brown.

1 1t_is very interesting that in our material there are present
females of E£. basalis with completely transparent hind-wings and
females with coloured wings. The wing coloration of the females
is paler than in the males.

2 On the first day after the moult from the subimago to the imago,
in the males reared from larvae, the win%s were completely trans-
parent and it was only towards the end of the second day, and in

some, individuals - on the third day, that the bases of tThe wings
acquired their brown colour.
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Dimensions, mm of male of female
Length of body ' 11.5-16.2 12-17
Iength of wing 13.0-17.0 14-21
Length of caudal filaments 12.0-16.0 13-14

The flight of this species is prolonged: the first
specimens appear at the end of May or in the first days of
June. Mass emergence flights of E. basalis were observed on
the river Khor (Bol’shaya branch) from the 5th to 15th of June
in 1950 and 1951. At the end of June the population numbers
of this species drop markedly and in July the winged insects
are very rarely found, although in 1952 there were caught 2
male imagos as late as the_lSth of August. During the period
of fhe mass flight, mgles predominated over the females. The
emergence flight mainly coincides with the ecarly morning hours;
according to our observations over the course of several years,
the highest numbers of emerging insects were noted up to 11 a.m.
The mating flight generally occurs after the hotfest part of
the day (5-6 o’clock) and continues to the onset of darkness.

The process of eclosion from the nymph takes 1.5 - 2
minutes, the duration of the subimago is from 25 hours up %o
two days (under experimental conditions); +the moulting of
the subimago takes 2 - 3 minutes. The wings of the males
and also the whole body darken (acquire a more striking colo-
ration) on the second to third day.

The-fecundity of E. basalis is 6081 eggs (a&erage from
3 last instar larvae before tThe emergence flight). The eggs
are oval in form. One end 1is narrowed gnd has a cap-like

structure; the larger diameter of the egg is 0.24 mm, the
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smaller diameter is 0.17 mm; the form of the egg batch is

round, with a diameter of 0.4 cm, of a dark muddy-green colour.
From 1112 to 1500 eggs are found in the egg batches. It was
not possible to establish the number of egg batches, but it
may be assumed that the females produce several batches (2-3);
at the time of oviposition the female bends the end of her
abdomen, where the egg batch is retained, around in a circular
manner.

. MATERIAL. Lower reaches of the river Ussuri: river
Khor, Bol‘shaya branch, July 1950 - 1952, 700’males and 200
females imagos; same locality, 18, VII and 13, VIII - 1951,
15 males and 2 feﬁales; same locality, 16, VIII - 1952, 2
male imagos; same locality, 2, VII - 1953, 9 males and 7 fe-
males subimagos; same locality, 19, VI - 1960, 30 males and
10 females imagos. Middle reaches of the Amur: river Bira,
Stara&a branch, 15 and 24, VI - 1955, 5 males and 5 females
imagos; same locality, 19, VI - 1956, 3 males and 1 female

subimagos; same locality, 24,-VI - 1960, 1 male imago.

6. Ephemerella tricantha®Tshern., 1949 (Figures 27a, b - 29).

Synonym: E. trispina "Na" Iman.

0. A. Chernova described this species on the basis of
the larva from tributaries of ILake Telettskoe. The winged
form is described for the first time.

VALE SUBIMAGO (in alcohol). Wings of a reddish-brown-
grey colour, fringeds longitudinal veins dark-grey, cross
veins poorly contrasted; thorax brownish to reddish-brown,

anterior pair of legs of a light-reddish—brown»colour, middle

# Pranslator’s note. Sic. Pbly. E. triacantha.

e,
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" Puc, 27. Horn camia  cy6uMaro (p. Xop:
NMiOKHee Teuenue YeCvpH). a — TIepeAss
.+ nora, 0 — 3aAusa-HOra

*Puc. 29. Penis camua
cy6umaro

,....»-‘aJx

. s et et -t N L _"‘.} )
Puc. - 28, Tlquonsle npuiavku camua . Puc. 30. E. trispina Ueno.:

cyﬁu.\xuro . . TTonoBHIC -NPHAATRH
: Lo camiia Hmaro (no Ueno 1930)

Figure 27. Leg of male sublmago (river Khor, lower reaches
of the Ussuri): a - fore-leg, b - hind-leg.

Figure 28. Genitalia of male subimago.
Figure 29. Penis of male subimago.

Figure 30. E. trispina Ueno. Genitalia of male imago
(according to Ueno, 1931).

.2'6

and hind leg%bf a pale pinkish colour; +tibia of fore-legs
equal to femur or just barely longer than it, tarsus shorte

than tibia; first segment of tarsus equal to the second,

r



27

the third and fourth segments taken together are 1.1 times
ag long as the first: +the fourth tarsal segment is the
smallest, the third is 1.3 times as long as the fourth
(Figure 27)3; tibia of hind-leg barely shorter than the femur
and 3.3 times as long as the tarsus. Abdomen reddish-brown,
ifs last- segments are more striking, of a darker red-brown
colour; genitalia yellowish; first and second segments of
forceps wide, third segment narrow, the second segment is
more than 2.5 times as long as the third (Figure 28); penis
almost straight, at the apex it is split (Yo approximately
one third) into two lobes, each lobe has a slight swelling
on its outer side (Figure 29); caudal filaments pale-yellow.
FEMALE SUBIMAGO (in alcohol),  Head pale-brown with
a red vinge; thorax of a light-ochreous-brown colour; wings
as in the male; femora of all legs of a pale-pinkish-yellow
colour; abdomen of a walnut colour with a greenish tinge,
last segments of abdomen and bases of éaudal.filaments of a

reddish colour.

Dimensions, mm : . of male- of female
Length of body 9.0-10.0 9.5
Length of wing 9.0- 9.5 10.0
Iength of caudal filaments 7.8 8.7

REMARKS. E. triacantha Tshern. and E. trispina Ueno

are very similar species and differ (the larvae) by the deve-
lopment of the spinules on the tergites of the abdomen, which

are absent in E. triacantha (Chernova, 1952). It is very in-

teresting that in our collection there are present larvae with

.

spinules developed on the abdominal tergites, as in E. trisgpina,

and completely without these.
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We have reared winged insects from larvae in which
these spinules were lacking. On the basis of the male sub-
imagos it was not possible to elucidate the relationship of
these two species, although already in the subimago thére is
noted a certain similarity in the structure of the genitalia
(Figures 28, 29, 30). It is quite possible that when the
genitalia of the imagos of these specles are studied they will
turn out to be identical.

larvae of the last instar, before the emergence of
the winged forms, were found in large numbers in June, July
and August. Unfortunately, we were unable to obbain the imagos,
since the reared subimagos of this species died after a few
hours. The process of eclosion of the subimago from the nym-
phal integument takes from A0 to 88 seconds.

| MATERIAL. Lower reaches of the Ussuri: river Khor,
Bol ‘shaya branch, 12, VI - 1960, 2 males and 1 female subimagos;
middle reaches of the Amur: river Bira, region of the Teplov-

skii fish-hatchery,. 16, VIII - 1959, 1 male, female subimago.

7. Ephemerella orientalis Tshern., 1952 (Figures 31a, b - 32).

The specles was described by O. A. Chernova on the
basis of the winged stage from the Sudzukhinskiil reservation
(Primorye Territory). The above mentioned author does not
give a description of the subimago of the male and female.

We found 2 males and 2 females of the subimago in the lower
reaches of the river Ussuri, the description of which is pre-

sented below.
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" Puc. 31, Horu casmua cy6umaro - {p. Xop,.
JIKHeS TeueHme Ycoypi)., a — nepeaHss
nHora cawmia, © — 3ajuss HOra caMua o

- Pitc. 82, [Tsaonmie npuiaTen caua cyGusaro.

i N ’ .

Figure 31. Iegs of male subimago (river Khor, lower reaches

of the Ussuri): a- fore-leg of male, b=-hind-leg of male.

Pigure 32. Genitalia of male subimago.

MALE SUBIMAGO (in alcohol). Head dark reddish-brown;
eyes orange with dark-grey shadings in the lower portion;
wings dark with a light yellowish tinge, fringed; longitudi-
nal and cross veins well contrasted; +thorax brownish-grey,
the light-coloured places are yellow; legs light—yéllow
(Figures 3la, b); general coloration of abdomen of a muddy-
brown colour with yellow lighter patches at the intersegmental
joints; on each abdominal tergite, closer to the lateral
margins, there are two light-coloured (yellow) maculae (one
on each side); along the mid-line of the abdominal sternites
there runs a dark band; on each sternite, closer to the
mid-line, there are two light-coloured obliquely directed
lines; the sclerite of the tenth sternite is dark; forceps
with very short third segments, which are rounded at their
ends; penis wide, almost straight, with a sméll notch at the

apex (Figure 32). Caudal filaments yellow.
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FENALE SUBIMAGO (in alcohol). Coloration of wings
and thorax as in the males; coloration of abdomen paler than
in the males and the pattern on the abdominal tergites is

less strongly expressed. ILegs and caudal filaments complete-

ly white.
Dimensions, mm ' of male of female
Length of body ' 4 11 9-12
Length of wing . 12 11-14
Iength of caudal filaments 12-15
- MATERIAL. Lower reaches of the Ussuri: river Khor,

Bol “shaya branch, 15, VI - 1951, 2 males subimagos; same
locality, 27, V - 1950, female subimago. This species is

noted for the first time for the Amur basin.

8. FEphemerella kozhovi Bajkova, 1967 (Figures 33a, b, v - 34).

This species was described on the basis of the winged
stage and the larva, and was named after Professor . M.
Kozhov. The imagos were reared from the larvae. The larvae

are similar to E. aurivillii Bengtsson, but differ by several

morphological features. The winged insects are clearly dis-
tinguishable by the structure of the genitalia (see Figures
17, 19 and 34). This izxa widely distributed mass species
of the mountain and foothill tributaries of the Amur basin
has been found in the rivers of the Southern Primorye and the
Okhotsk coastland.

The imagos were collected in large numbers in the

lower reaches of the river Ussuri, river Khor, Pavlenovskaya
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Pue. 33 ‘Horn camua umaro (p. Xop, Huxiee Te-
. -eHue Yecypu): a — rodeus H o Gegpo  nepeaueit
| - HorW, O ~— Jjauwa nepeiuef uorH, B — 3a1s !

i C Hora

Puc, 34. ITosostie upuiarsn
caMila mMmaroe t

. . e R

Figure 33. Legs of male imago (river Khor, lower reaches
of the Ussuri): a - tibia and femur of fore-leg,
b - tarsus of fore-leg, v - hind-leg.

Figure 34. Genitalia of male imago.

branch; middle reaches of the Amur: river Bira, region of

the Teplovskiil fish-hatchery, river Kur, Birakanskaya branch.
The fiight is markedly extended. It commences in

the middle ten-day period of June and continues until the

end of September. The mass emergence flights occur in July

(5 - 15, VII). The process of eclosion of the larvae* from

the nymphal integument takes from 60 to 90 seconds. According

to our observations the duration of the subimago ranges from

20 to 40 hours.

¥ Translator’s note. Sic. Should be subimago.
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9. Ephemerella zapekinae Bajkova, 1967 (Figures 35 - 36a).

The species was described on the basis of the winged
stage and the larva from the Amur basin. The imago was reared
from the larva. The winged insects are similar to E..ignita
Poda, but are distinguishable by the form of the genital
appendages (gsee Figures 8-16 and 35). The larvae of these

species are especially easily distinguishable.

-Pue. 35, Tlonosnic. npuzatke
-caMua’ umaro (p. bupa, cpen-
nHee Teuenue Awmypa).

S
—

2
N > A 4

Puc. 36. Hori casmua numaro: a — nepeausis nora,
) . 6 — 3afudAs nora. -

e e e P -

Figure 35. Genitalia of male imago (river Bira, middle
reaches of the Amur).

Figure 36. Iegs of male imago: a - fore-leg, b - hind-leg.

The species is distributed in the mountain and foothill
tributaries of the Amur basin, in the liman of the Amur, in

the rivers of the Northern and Southern Primorye, and also in
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the basin of the river Yenisey. Furthermore, it has been
noted by Imanishi for Manchuria under the name E. "naz" Iman.
(Imanishi, 1940).

The flight of E. zapekinae commences in the last
thlrd of June and continues to the end of September. The
process of the eclosion of the subimago from the nymph takes
40 - 60 seconds. The duration of the subimago stage is from
15 to 30 hours. The subimago moults to the imago in 70 - 90

seconds.

10. Ephemerella nucronata Bengtss., 1909 (Figure 37)

The species was described by Bengtesson in 1909. A
short description of the imagos and larvae from the Amur
basin is given by 0. A. Chernova (1952). However the drawing
of the genitalia, which was provided by her, is very small
and the lobes of the penis are not sufficiently clearly de-
‘picted. In connection with this we present a clearer illus-
tration of the penis of the male imago (river Plitnyazhnaya,
upper reaches of the Yenlsey)

Length of body of the male imago - 10. 5 mm, length
of fore-wing - 11 mm, length of caudal filaments - 10 mm.

REMARKS . The gpecies described by us is similar to

E. krieghoffi in the form of the penis; it differs from the

1atter in the dimensions of the body and in the structure of

the processes of the penis (Figures 37 - 38).

195




Puc 37. Fphemerella mucronula Bengtss,
Penis caMita nMalo

Cu
Puc. 38. E. krieghofii Ulm,
I'emnd AHIL CEAIG HMaTo o

’ Ulmer, lq‘>°)

Figure 37. Ephemerella mucronata Bengtss.
Penis of male imago.

Figure 38. E. krieghoffi Ulm.
Genitalia of male imago (accordin 1g $o Ulmer, 1929).

In our collection there are present interesting winged
insects which are clearly different from these described above.

We have not been able to establish {to what specles these forms

- Ne e

belong. Unfortunately, these species were collected gply as

single specimens. It is possible that they are new §Peoi§$

or that they belong to species described p??V}?H?}M from the

larval stages: E. lepnevae Tshern., E. levanldovae Tshern.

B A

or E. dentata Ba jkova.,
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11. Ephemerella sp. 1 (Figures 39 - L41),.

MALE IMAGO (in alcohol). Head and thorax of a chestnut-
brown colour, upper half of eyes orange, lower half -~ black
with a grey tinge; antennae light-coloured; wings transparent
with pale-brown longitudinal veins, cross veins yellowish;
fore-legs light-brown, middle and hind-legs of an olive-yellow
colour; thé tibia of the fore-leg is 1.2 times as long as
the femur, the tarsus is almost equal in length to the tibia;
the first segment of the tarsus is just barely longer than the
) second, the first segment is 1.1 times as long as the third
and fourth taken together; +the fourth tarsal segment is the
smallest, it is half as long as the third; the femur of the
hind-leg is 1.2 times as long as the tihia, the tibia is 3.5

times as long as the tarsus (see Figure 39).

Puc, 39. Tlepeauas wora
camita umaro (p. bupa,
cpemnee Teveune Awmypa) -

Figure 39. Fore-leg of male imago (river Bira, middle
' ‘ reaches of the Amur).

The abdomen has a rusty-brownish coloration; on each
abdominal tergite, close to its upper edge, there are situated
two dark oblongate maculae; genitalia light-yellow{ forceps

~with a short third segment, penis with a clearly expressed
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Pue. 46. Tloaosbie

"IpUAATHH CaMila HMAro.

Piuc. 41, Penis ‘

caMua uMaro

Figure U0. Genitalia of male imago.

Figure 41. Penis of male imago.

constriction medially; at the apex it is slightly split into
two small, wide processes, each process has a rounded tip,

the outer edge of the penis in its upper part forms a bend

in the form of an angle (see Figures 40, 41); caudal filaments

light-brown with darker segments at the base. Length of body

197

- 8.6 mm, length of wing - 9 mm, length of caudal filaments - 10 mm.
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MATERIAL.  Middle reaches of the Amur: river Bira,

~beside the Teplovskil fish-hatchery, 12, VII - 1959, 1 male

imago. The river Bira in the region of the hatchery has been
fairly well studied with respect to the may-fly fauna. In
hydrobiological collections here there have fairly frequently
been found larvae of E. lepnevae Tshern. and E, dentata Bajk.,
from which we were unable to rear thé adult insects. It may

be assumed that Ephemerella sp. 1 belongs to one of these

species.

12. Ephemerella sp. 2 (E. cryptomeria Iman.?) (Figures

4a, b - 43).

MALE IMAGO (in alcohol). Head and—thorax brown,
lustrous, with a chestnut tinge; antennae light-yellow,
their basal segment is brown and markedly thickened; wings
transparent, costal and subcostal veins.brown, remaining
veins of a reddish-brown to yellow colour, cross veins yel=~

lowish; anterior pair of legs brown, middle and hind-legs of

a light-reddish-brown colour; +tibia of fore-leg 1.2 times as -

long as the femur, tarsus 1.1 times as long as the tibia,
first segment of tarsus barely longer than the second, the
third and fourth segments taken together not much longer'
than the first; the fourth segment is the smallest, the
third segment .is almost twice as long as the fourth. The
tibia of the hind-leg is equal in length to the femur and is
2.9 times as long as the tarsus (Figure 42a, b).

Abdomen of a brownish to reddish-brown colour, its

last tergites are more reddish than brown; - base of forceps
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. Puc. 42 Horw  camna. °

Hmaro (p. Xop, mpKHCC
Tewennie Yeeypu)., a -
nepeansa pora, 6 — 3ait-

. haa uwora

.
4 ~
. . 1
~ Puc. 43, Tloaoshic npujaTkH  CaMit’
. HMaro ' .

Figure 42. Iegs of male imago (river Khor, lower reaches
of the Ussuri): a - fore-leg, b - hind-leg.

Figure 43. Genitalia of male imago.

brownish, its second segment thickened in the apical portion,
the last segment narrow and long, the second segment is 2.3
times as long as the third; penis straight, it is slightly
broadened towards the apex, it is split almost down to its
middle into two lobes; each lobe has a rounded, slightly
broadened tip (see Figure 43); caudal filaments yellowish.
Iength of body - 11.7 mm, length of wing - 12 mm, length of

caudal filaments - 11 mm.
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MATERIAL. Lower reaches of the Ussuri: river Khor,
Bol‘shaya branch, 1 male imago.
REMARKS. 1In the form of the genitalia this species

is similar to E. cryptomeria Iman., described for Japan by

Imanishi (1937), but it differs from thigs in the structure

of the tenth sternite and in the dimensions of the body.

13. Ephemerella sp. 3 (Figures 4ba, b, v - 46).

MALE IMAGO (in alcohol). Head and thorax dark-brown;
eyes orange with a grey tinge below; antennae light-brown.
Wings transparent; costal, subcostal veins and radius brown,
cross veins yellowish; femur and tibia éf fore-leg dark-brown,
tarsli yellow, femora of the middle and hind pairs of legs-
light—bfown, tarsi pale-yellow; +tibia of fore~leg 1.2 times
as long as the femur, tarsus longer than the tibia; the third
and fourth tarsal segments taken together are just barely
shorter than the first; the fourth segmeﬁt of the tarsus is
the smallest, the third is almost three times as long as the
fourth; +the tibia of the hind-leg is shorter than the femur
and 2.9 times as long as the tarsus (Figure A4lda, b, v). The
abdomen is brown with a light chetnut tinge and with yellow
patches at the intersegmental joints; +the last segments of
the abdomen are dark-brown, almost black; genitalia brown;
the first segment of the forceps is the smallest, the last
segment is narrow and long, it is one third the length of

the setond segment; the second segment of the forceps is

markedly bent and expanded in its apical portion; the penis

is almost straight, it is slightly split at the apex (see
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Puc. 44. Horu camud uMaro
_(p. Xop, MWiKHCE TEUCHHE
-+ -Yeeyph): a — roenb 1t 6eapo -

nepejHeil HoOrY, 6 — JauKa
ncpcmleﬁ Hori, B8 — 33 HAS

Hora

S \
Puc, 46, Penis gasua #iaro

Figure 44. Legs of male imago (river Khor, lower reaches of
the Ussuri): a - tibia and femur of fore-leg,

b - tarsus of fore-leg, v - hind-leg.
Figure 45. Genitalia of male adult.

Figure 46. Penis of male adult.

Figures 45, 46); caudal filaments dark-brown. Iength of body

;3
1 - 12.5 mm, length of wing - 12.8 mm and of caudal filaments -

1"]' m.
MATERIAL. Lower reaches of the river Ussuri: vriver

Khor, Bol’shaya branch, 20, VII - 1952, 1 male imago.
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Table 1.

L T Tt -

R PP .. - - .

Size relationships of the femur, tlbla arnid tarsal segments (in mm) -
in spe01es of the famlly Ephemerellldae.

Coorrotiense Geapa, TOMEHH M YICENKOD Janxs (& MM)
y 8#105 cem. Iphemereilidae

Tatianna |

Aoy e et

—— = Pore~les Hind-les
. ﬁon P Mepenuns HOTA 3agdsg pora | .
Haspaune sujz an 6';11.- "i-"ot,' T unennxi samin ﬁte;x- .FQ- * "v?ﬂ%' Meeto cGopd
Species name -Eéﬂgze po |aems | 1 o 1 g | 4 | PO |nems | xa ‘ Place of collection
. ’ caMer, R .
Ephemerella thymall mlnmaro 1,92 348 108 1,2 072 078 163 142 072 A.P. Bups, Crapan npoToNa
E. rufa » 1,56 2688 €72 048 03 0,18 1,2 1,44 06 B, P. Xop, npotoxa Bonsulag
E. ignita » 1,5 288 078 072 9054 024 1,2 1,44 0,72 A . P. Bupa, Crapan nporvoxa
> » 1.5 288 08 072 048 0,24 1,2 1,42 072 B. P. Xop, nporexa Doastias
> » 1,44 276 0,78 0,72 048 024 1,14 1.2 0,72 B. P. Xop, nporoxa Boasiasn,
G > 1> 144 276 0,78 0,72 0,48 024 1.2 1,44 072 C . Mospexan fapomnu: PeenySanka
: E. aurivillii ° » 264 378 2,04 24 204,084 252 30 L2 B. P. Xop, nperora- Buasuian
. > - o 252 348 1,92 1,12 198 0,84 24 288 1.2 B. P. Xop. nporoxa Boauwman
gb; > ] ‘> 2,52 3,54 1,92 216 2,04 084 24 2,88 .l,? D. »~ n.’lll']‘lm)!'{l.l.".ﬂ, BeDARSE TeyeNe
. caMey : .
mecyon- . . - . . '
E. triacantha Maro 24 2,4 0,48 048 0,3 0,24 264 24 072 B, DP. Xop, nporoxa Boastuas, 15.VI-51 r.
=caM o
E. basalis mlmxaerlrlj 236 4,2 1,68 1,68 1,34 0,66 384 354 " 144 .B. P. Xop, nporoxa Bonswasn, 15 VI-51 r.
» » 384 432 168 1,8 1,08 06 348 288 1.2 B .P. Xop, nporesa Bosmias, 15.VI-31.r.
- » “w 36 432 168. 18 12 -06 348 3,0 1,32 - B« P. Xop. nporcka Boaswas, 15.V1-51 r.
E. kozhovi » 21 - 336 1,44 168 1,32 0,54 144 156 0,78 B.P. Xop. nporoxa Boauwas, 15.VI-Al v,
> ¥ 1,8 3,12 132 156 126 048 1,44 1,56 0384 B .P. Xop, uporoka Bomvias, 15.V1-50 r,
. » . » 182 -3.86 144 144 12 048 132 156 078 B .. Xop, nporoxa Hoaswasn, {5.V1.5t p.-
‘Ephen’xerena sp, | » 312 372 1,32 1,26 072 036 2,9% - 252 0,72 E.P. Bipa, cpepnee rteuenne Awmypa
Ephemerelia sp, 2 ' . ' .
(E. cryptomeria?) » 2,88 348 1.2 1,08 084 048 24 2,4 0,84 BP. Bupa, cpeanee renenne Amypa
Ephemerella sp. 3 » 288 348 138 1,32 0956.036 26 24 0,84 E.P. Bnpa, cpeanece Tewenne Axypa
mi - male imago £, - femur A. - River Bira, Staraya branch
ms - male -subimago ti.- tibia B. - River Khor, Bol’shaya branch
) : - - - - C. - Polish People’s Republic :
ta.- tarsus :
. D.-- River Plltn%azhnaya,
vupper reac
- Temrr T "E. = River Bira, middle
reaches of the Amur.
gz xdosoi R BRI i SN
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THE FLIGHT AND DURATION OF THE WINGED PHASES OF THE FAMILY
Ephemerellidae

The duration of the winged phases and the character
of the flight have been fairly well studied in the families
Ephoronidae and Palingeniidae (Pavlovskii and Lepneva, 1948;
Chernova, 1952) but these guestions have remained completely
unihvestigated with respect to the other families, in parti-
cular with respect to the family Ephemerellidae.

May-flies are the only group of winged insécts which
possess the capacity to moult, i.e. they have two winged
stages: the subimago and the imago. Bélow are presented
separately some observations on each of the stages of these

insects.

A. Subimago

The emergence of may~flies occurs through a medial
rupture of the larval integument on the dorsal side of the
thorax. Initially the thorax of the may-fly is freed, then
the head and fore-legs, followed by the wings, second and
third pairs of legs. Iast to be freed are the abdomen and
caudal filaments. Under experimental conditions there were
cases when the emerging may-flies were unable to free the
wings and caudal filaments, occasionally also the hind pair
of legs. Such occurrences were not encountered in nature.

. Our observations have shown that under natural and
experimental conditions the emergence of the may-flies from
the nymphal skins occurs mainly in the early morning, during

warm windless weather, with the onset of daybreak, and in
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solitary cases ﬁp to 10 - 11 a.m. The majority of may-~flies
emerge in the evening, after the hottest part of the day
(between 17.00 to 20.00 hours) and rarely can emergence be
observed during the daytime hours. Mass emergence of E. ba-
salls in 1952 was observed after a thunderstorm and heavy
downpour. Flight occurs during cloudy weather with light
rain showers of short duration, but flight is not observed
in constant rainy weather.

The emergence,iin large numbers, of the subimagos of
E. basalis from the larvae has been observed at the water line
on completely dried-out stones. In cages, for the rearing of
the winged forms, which were standing in slowly flowing or
still water, the larvae that were about to moult crawled out
of the water to a heiéht of 3 - 6 cm above its surface up the
metal wall of the cage or up onto plant stems which had been
placed into the cages. The emerged specimen did not remain
for long on the nymphal skin. The subimago slowly crawls
along the stone, on which the moult occurred, and then flies
up onto the shore-line grass or shrubs, where it hides in the
shade on the under-side of a leaf. May-flies in the subimago
stage>were not found far from water, even at comparatively
short distances of' the order of 300 - 400 m.

The process of emergence from the nymph in the repre-
sentatives of this family takes from 40 seconds to 2 minutes,
and moreover in the smaller specles, such as E. iggizg and E.
zapekinae (E. "paz" Iman.), emergence OCcCurs more rapidly than

in the larger species, E. aurivillii and E. basalis.
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The species of the family Ephemerellidae remain in
the subimago stage for from 15 hours to two days. The longest

duration of the subimaginal stage was observed in E. aurivillii

and E. basalis.

The moulting of the subimago into the imago varies in’
each of the species of the family Ephemerellidae and ranges |
from 70 seconds to 2-3 minutes. It should be noted that the
emergence of the subimago from the nymphal skin proceeds more

rapidly than the moult of the subimago.

B. Imago

The flight period of the species of this family extends

from 2.5 to 3.5 months. 1In individual species, as for exaﬁple

E. auriviliii, the first specimens appear at the end of Nay

(1956) or at the beginning of June, as was observed in 1950,
while the last dates of finding the imago were at the end of
the~last third of August. The flight period of E. lgnita is
just as extended: winged insects of this species were collec-
ted in the first third of June and up to the end of September.
The shortest flight period was found in E. basalis (2 - 2.5
months ), and moreover the main mass of these individuals
emerged for their first flight in June. Only a small number
of specimens were found in July.

As a result of many years of observation we were un-

able on even a single occasion to see a flight of E. aurivillii
in fairly big. clusters, as in the other representatives of

this family.
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In comparison with E. aurivillii, the flight of E.
ignita is more simultanéous. Thus, on the mornings (5 - 6
a.m.) of the 7th of July and 10th of August there were found
large numbers of the winged insects of E. ignita.

No less interesting was a flight of Ephemerella kozhovi

which occurred on the Pavlenovskii .branch (basin of river Khor)
in July 1950 on a warm cloudless morning. The insects were 202 2
caught on the shore-line vegetation (on the shaded side of
the plants) along the whole island. On a hot sunny day tﬁe
imagos of this specles were found 300 - 400 meters from the
shore in dense growths of smallreed*.:

The periods and intensity of the flight differ in di-

ferent species of may-flies. The periods of the emergence

flights for every body of water are fairly constant and are
determined mainly by the temperature conditions. The intensi-
ty of the flight is determined by the populatiqn numbers in
this or that body of water. Thus, in the river Teplovka,
which flows out of .a limnocrene with 2 water temperature of
1%—1400, in the summer the most: simultaneous émergence flight
occurred in the middle of July, while in the river Bira: which
has a higher summer temperatufe (23~24°C), this occurred at
the beginning of July. In the system of streams and springs.
of the river khor, with a heavy discharge of underground
waters, as a consequence of the even thermal conditions mass
flights of E. basalis were constantly observed, over the course

of several years, in the first days of June.
Until recently it was considered (Pavlovskil and Lep-

neva, 1948; Chernova, 1952 ) that mass emergence flights of

% mranslator’s note. Calamagrostis sp.
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may-flies are characteristic of those species which have a
short life span of the winged insect, often living only a
few hours, as for example of all of the specles of the fami-

lies Ephoronidae and Palingeniidae, and also of the species

Oligoneuriella rhenana of the family Oligoneuridae.
S. G. Lepneva (Pavlovskii and Lepneva, 1948), who

observed a huge emergence flight of Polymitarcys virgo on

the river Kama, described how in a single instant the adult
insect emerged and immediately flew off, with the white skin
of the subimago hanging down from the end of its abdomen
(ﬁavlovskii.and Iepneva, 1948).

During the massive -emergence flights of this speciles on
the Amur the insects also quickly shed their subimaginal skin
when they moulted to the imago.

0f the family Ephemerellidae, only in one species,
E. pggg;ig, was I able to observe a huge flight, in 1950 -
1951 on the Bol’shaya branch (mouth of the river Khor).

The elucidation of the character of the flight of

‘this remarkable may-fly is very interesting. Therefore we

will briefly describe the obgservations on the flight of E.

pasalis, which were carried out over the course of 5 years.

The first specimens were caught on June 1s% (1951)
and June 4th (1950)%. A mass flight in 1950 was observed on
the 5th of June. On this day there was a warm overcast mor-

ning. At about 9 - 10 a.m. the shore-line vegetation, and

also shrubs and trees, were covered by these striking reddish-

brown insects in tremendous numbers. At 11 a.m. the sun was

* Tn 1952 and 1954 emergence flights were noted at the end of
May .

]
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shining and many insects were hovering in the air. During .
the midday heat they hid from the rays of the sun in the
shade under the leaves of trees, shrubs and other vegetation.

From the 5th to the 12th of June there periodically
occurred small brief rain showers but the numbers of E. basa-
lis did not decrease. Only after a considerable downpour
which occurred on June 13th was there a marked decrease in
the numbers of this species, but right up until the 20th of
June large numbers of the insects could be collected in the
forest under the leaves of ocaks. At the beginning of July
the may-flies of this species were found very rarely, -while
in August only solitary specimens were to be found. The last
dates of finding the imagos belong to the middle of August.

On the days of the mass flight, males were predominant
by a factor of 2 to 2.5. It is no less interesting to note
that the insects fly quite far away from the river. We col-
lected the winged insects of E. basalis 1.5 fo 2 km away from
the river.

Swarming of may-flies occurs mainly in the evening.

In comparison with the evening flight, the morning flight is
very sparse. The evening flight is more intensive. It com-
mences after the drop in temperature following the hottest

part of the day (at 5-6 p.m.) and continues until sunset.

The maximum number of flying individuals, i.e. the climax of
the flight, occurs at 19.00 to 20.00 hours. The mating of the
may-flies occurs in the air. The may-flies dance at a height
of 2 - 5m, at a distance of 1 to 3 m from the edge of the
water, over the vegetation. The mating E. basalis slowly drift
down from a height and at a distance of 50 - 70 cm from the

ground the pair separates.

TR eGSRy 1
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The females of this species oviposit while seated on
shore-line vegetation or on the leaves of trees and then fly
over the water with the prepared egg batch. Some species of
may-flies of the genus Baetis, for this purpose, dive under
the water and deposit their eggs on the under surface of a
stone (Pavlovskii and Lepneva, 1948).

Oviposition by the female of E. basalis takes 20 = 25
minutes, during which time the female bends round in a e¢ircle
the end of her abdomen, where the egg batch is retained. The
form of the egg batch is round, of a greenish muddy-grey colour
with a diameter of 0.4 cm. The fecundity of this species,
determined on the basis of 3 larvaé in the last stage of matus-
ration, comprised 6080 eggs. The number of eggs in one batch
wag 1420. The egg batches are released into the water, they
sink down onto the bottom, where the development of the eggs
proceeds. It may be assumed that the female lays 2 - 3 batches
and perhaps even more, since there are 4.3 times as many eggs
in the larva as in an egg batch.

' The duration of the development of the eggs in E.
basalis depends on the temperature of the water. Under natu-
ral conditions emﬁryonic development proceeds over the c¢ourse
of 20 - 28 days (at a water temperature of 13 - 16°¢c); in
experimental conditions, where the water temperature was 20 -
2500, the duration of the incubation of the eggs comprised 9
"days. on emerging from the eggs the young larvae remain in
the mucus of the egg batch and only leave the batch on the
second day, scattering themselves over the bottom of the body

of water.
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The duration of the life of the imago in the insects
of this family varies and depends on the meteorological con-

ditions. Thus, the large species E. basalis and E. aurivillii

live longer during overcast days (from 10 to 22 days), while
in hot sunny weather they die very quickly (from 5 to 8 days).
The small species E. ignita and E. rufa live for only 3 to 5
days.
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Dimensions and average welght of may—flles
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in the imaginal stage.

P83M0pbl H CpCJlHHH Be€C NMOACHOK HMAFHHANbHOI CranHH

T'unmu 2

L
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. ,' I(oni‘}u'ecmo ! ' e i C. , Cpu\-
Hassaune Bija Fuecaeora- | Cragen | AU Te” j fiua Kpo- | ""”’
Species name it !Stages| o o ! r
Ephenierella thyimalli [ caveum  1uvaro L .90 8,5 9
. Ephemerella ruia I cameum > 6,5-~ 7,5 7 —178 ~ 6
" Ephemerella ingita ‘3 camilaly » 6,0— 82 6,5— 85 5
» » 5 camoxf cy6uvaroS 58— [0 6,1— 7,0 5,0
» » 9 camuf  nmaro i . 63—88 . 68-90 "6
» o 4 camxnf  cyGmvaros 62— 6,8 72 '8 )
o » | cameum Hvarol 69 7,0 "6
E-phcmérella aurivillii 2 caMuall  HMaro i 10,3-—13,:‘3 IO,5~—14,0 L2
» » 2 cayuuTl ‘cyGusmarogl0 —11,5 12, 18
» > I gal.\niaf mmaro 1 Il =145 - 125—15 34
» » 1 canxaf cyGunaroS12,5—13,0 12 —135 27
» o 1 cameaf maro i 12,5 13,0 19
Epbemerelin basalis 10 camuoull mmml 11,5162 13 —17 54
» » 8 camiosM cyonmaros13 —I5 - 13 --165 . 65
R T 4 canuxuf wmaaro L 12 —17,0 14 —21 68
» » 3 cansnf cyBumarogll —16 13 —18 87
Ephemerella triscantha 2 cangnf  cybumarog 9 —10 99— 5 15
» = Ucanudll | eyGunareS 85 10,0 A8,
Ephemeretla orientalis 2 canual cyﬁl;.\laros 11 12,0 30
» » . 2 cansuf cyGumaros 9 —12 1 —14 39
" Ephemerella kozhovi 5 camuonl nmaro 1 86— 9,5 10,0 24
» » 3 camigall  cyGnyareS 8 — 88 9,2 25
> > “4camruf wvmaro i 85-- 9,5 10,0 17
t» . . 3 camkuf cybumaros 8 — 9,3 9,5 23
Ephemerella }zapekinae’ 2 casuall umarol 57— 65 6,7 6.
" E. mucronata 1, cameu mvaro 1 105 11,0 19,5
Ephemerella sp. 1 cameum 1NAro i 8.6 9 . 95
E, sp. 2 (E. Lr\piumcrm) 1 caven * unaro 1 ° 17 12 10,7
E. sp. 3 1 éanieltm syaro 1 125 12,8 22
A. - Number examined m - male
B. - Length of body, mm f - female
- Ce = Length of wing, mm- .1 - imago
"D. - Average weight, mg s - subimago
‘ Y
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