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K poznaniyu podenok basseina Amura 

1. Imagines (Ephemeroptera: EpherIPL1P L.  

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

basin. 	1. Imagines (Ephemeroptera: Ephemerellidae). 

By: O. Ya. Baikova 

During their flight period may-flies are the most 

readily available food for fishes and therefore a knowledge 

of their biology is of both practical as well as theoretical 

interest. 

In spite of the various studies on the systematics 

and geographical distribution 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 two of these 

species. 

The present study presents the results 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 
For the first time 

during the period from 1950 to 1960. 2ixst there is provided 

a description of the imaginal 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 species are brought together into 

a common table, which to a considerable extent facilitates the 

determination of their recovered weights from the stomachs 

of fishes. Moreover, the description of Ephemerella taeniata  

Tshern. 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, 195 )1, 1967; Volo-
vik, 1964; Krykhtin, 1962; Kokhmenko, 1962, 1964; Levanidov, 
1964; 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-

pared 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 (Lithua-

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 

presented a description of the winged forms of the may-flies 

and of some aspects of their biology. 

1. Ephemerella rufa Iman., 1937, (Figures la, b 	 179 

This species 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 1. Legs of male imago (river K.hor, lower reaches of

the Uri):

a - fore-leg, b - hind-leg.

Figure 2. Genitalia of imago.

Figure 3. Penis of male imago.

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

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

Forceps with a very small third segment, which is apicallÿ

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
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24.9 25*)',
on the surface of each lobe on the inner side

thrre 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 costal 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 light-brown to to a brown- 180

ish reddish-brown; posterior edges of abdominal segments

light-coloured. Forceps yellowish, darker at the base; the

caudal filaments are light-coloured, with bright red annula-

tions.

Female unknown.

MALE SUBIMAGO (in alcohol). Wings smoky, fririged; :

costal and subcostal veins yellowish-grey; cross veins grey-

ish; anterior pair of legs pale-yellow, second and third

pairs - light-coloured; thorax and abdomen light-brown to

reddish-brown above, completely light-coloured below. Geni-

talia light-coloured (Figure ^•)•

Length of body of male imagos 6.5 - 7.5 mm, length

of wing 7•0 - 7.8 mIA, length of caudal filaments - 7 mm.

* Translator's note. Sic. Should surely be: (Figures 2, 3)•
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Puc. 4. IlanoBt,le uptuaTKII camua cyCittmaro (p. Bitpa, cpeettee Tettenue Amypa) 

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

MATERIAL. Lower reaches of the Ussuri: river Khor, Bol'shaya 

branch, 21 1  VI and 17, VII - 1951, 1 male imago 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. Elphemerella thymalli  Tshern., 1952 (Figures 5a, b - 6). 

The species was described by O. A. Chernova (1952) 

from the larva. The description of the imaginal stage is 

presented for the first 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 
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Pic.  5. Hora  cana amaro (p. Bapa, cpestace Tett(aue Amypa), a 	nepeausist aora, 
. • 6 — aaa,aaa aora • 	 • 	., 

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

• 
Pue. '6. Haluau° ripaitaTaa camu,a .  amaro 

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). Forceps with very small first and third segments; 

the second segment becomes gradually narrower towards its 

apex, its third segment is slightly elongated with a pointed 
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tip. The penis is very wide, becoming somewhat narrower 

before the expanded apex and with a fairly deep notch above 

(Figure 6). 

The general coloration of the body is brownish, 

the head and thorax are dark-brown; the upper part of the 

eyes is 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 annulations 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 O. A. Chernova (1952). Below there 

is presented a description of a male imago that was reared 

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

the Amur). 
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(Tea- 

, 	8. rialoable lumina -re' camn.a 
' ilMaro 

Pile 9. Penis camna mmaro 

Prtc. 7. Flora camua itmaro (p. Bapa, 
ace 	Aypa)  a  œ nepeausia 

• 6 — 3aRassi flOra 

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

a - fore-leg, 	b hind-leg. 

middle reaches of 

Figùre 8. Genitalia of male imago. 

Figure 9. Penis of male imago. • 

tibia of 

shorter 

second, 

a little 

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

fore-leg 1.9 times longer than femur, tarsus a little 

than tibia; first segment of tarsus longer than the 

the third and fourth segments taken together are just 

bit shorter than the first or equal in length to this; 
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Figure 10. Genitalia of male subimago.

Figure 11. Left maxilla.

10

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

Forceps with a very small third segment; its second segment

is greatly widened in the basal portion and narrows abruptly

towards the end; penis wide, almost straight, slightly split

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-brownt the head

183
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and thorax of a chestnut-ochreous colour, while individual 

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-yellow; at the tip of the 

wing in the costal and subcostal areas there is a matt colo-

ration; the anterior pair of legs is brown, the second and 

third pairs are yellowish. 

The coloration of the abdomen is brownish to reddish-

brown, in some specimens a more reddish reddish-brown or a 

reddish-brown with a yellowish tinge; on each abdominal ster-

nite, close to the mid-line, there 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. 

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

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 

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 last segments of a reddish-brown to brown 

colour. Forceps and caudal filaments yellowish. 

MALES AND FEMALES OF SUBIMAGO (in alcohol). Wings 

not markedly transparent, smoky-white, fringed;. veins pale 

without shading; anterior pair of legs pale-yellow, middle 
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and hind pairs white; abdomen à yellowish to reddish-brown 

colour; its sternites with dark  lit  es at the lateral margins; 

caudal filaments white. 

Sizes, in mm: 

Length of body 

length of fore-wing 

Length of caudal filaments 

cf male 

6.0-8.2 

6.5-8.5 

5 .0-6.0 

of female 

6.3-8.9 

6.8-9.0 

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, is 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 - 1 )4 ). 

In comparing the reared Dine?  of E4 sibirica Tshernova 

with the species E. ignita Podg SrOm bodfffl Qe water in Poland, 

which were kindly made availffle to ie  y DQctor M1 Keffer-

muller (Polish People's Repu1440, It Wa,P qÇIQ eear that E. 

sibirica is identical to E, ignita  (Figures 8, 9, 1Q, 15). 
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Ptlc. 12. rto,ouue nplmla•rs1l caattta '
tlr,taro (no Eaton, 18y3--1885).

Figure 12. Genitalia

1883-1888).

Pltc. 13. Amati INC. 1?. rlnnollblc -
I1111Kt1sIR ileaioCTb n11L;taTK11 Ca NI tl9

.:1HI[NHKIt ( 110 HNIflI'O (no sclloe-•

Eaton, 1883--1383) uetnu:ld, 1930)•

of male imago (according to Eaton,

13. Left maxilla of larva (according to Eaton, 1883-

1888).

Figure 14. Genitalia of male imago ( according to Schoenemund,

1930).

Figure

MATERIAL. Middle reaches of the Amur: river Bira, 185

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

- 1954•s 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,

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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Pitc•  16. neBaSI irmKtrim ire:men, 
ia,111111:11 (JilITO&CI:1154 CC ) 

PigUre 15. Genitalia of male imago (Polish People's 
Republic). 

Figure 16. Left mailla  of larva (Lithuanian SSR). 

the winged insects occurred in massive numbers  frein the 6th 

to  the 12th of July. A considerable number of adult indivi- 

eials was also caught during kth - 10th August. The emergence 

flight mainly coincides with the early morning hours (5-6 a.m.). 

The dUration of the eclosion of the subimago from the nymph 

Lets  for 45 - 70 seconds. Before the emergence flight of the 

SUbimago the larva crawls out of the water onto stones near 

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

stage iA 19 to  5 hours. l'he moult of the subimago occurs in 

the course of 1,5 minutes. 
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4. Ephemerella aurivillii Bengtsson, 1908 (Figures 17 - 23a, 

b, v). 

Synonyms: E. aroni, Eaton, 19081 149. 

E. norda McDunnough, 1924: 223. 

E. concinnata Traver, 1934: 221. 

E.  taenia-ta Tshernova, 1952: 279. New synonym. 

The species E.  taenia-ta  was described by O. A. Cher-

nova (1952) for the Amur basin on the basis ofthe 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 	187 

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 apical portion. Penis elongated, split al-

most in half into two lobes. The lobes of the penis are wide-

ly set apart and towards their apex they are abruptly narrowed 

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

each lobe there are found small spinules or bristles. The 
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Pac. 18:Nni5 caNtua itma'ro, 

. Pic.  17. no:ionic npultantit cana 	 i. 	 • • • - 

umaro (p. rimirlismmasi, cpemiee TC- 	 . 	 . 	 . 	 . 

• nellw.: Elnicest) . 	
.. 

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 is bright orange, the lower 

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

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

pairs 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 sonie  individuals the 

on each abdominal abdominal tergites are monochromatic; 
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NC, 19. Penis 'camu,a 
;7:11maro po Belessom, 

1930) • 

le. 20. I101011ble 
,eamtta cy61Imaro (p. Xop, ituw- 

Hee Tetteuite Yecypii) 

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 to the mid-line, 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 

in the apical portion. 

FEMALE 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 tergites are darker 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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Pxc. 22. Penis cana
Imam

Pitc. 21. I1o:ront>te npn2arhn caNtua nwaro . .

(p. Bttpa. cpe>:t:ee •rr4eti0r_ .aNiypa _ '
.

Figure 21. Genitalia of male imago (river Bira, middle

reaches of the Amur ) .

Figure 22. Penis of male imago.

. ' -J--^-^
^^ ..^^ .
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PEtc. 23. Horn camua itacaro: a,- ro7ettb u Genpo

:itepe^tHCït uorn, 6 --- • :ann IIe1te;tueü norn, 13 -3a1H5151

}tora

Figure 23. Legs of male imago: a - tibia and femur of

leg, b - tarsus of fore-leg, v- hind-leg.

fore-

MALES AND FEMALES OF SUBSNAGO (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 -yr; abdomen of a reddish-brown to yellow

* Translator's note. Sic. Phrase repeated, yellow then white.
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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 

Length 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 larvae before emer-

gence throughout the whole of May. We were able to observe 

the eclosion of the subimago from the nymphal integument under 	188 

experimental conditions. Initially the thorax and head are 

freed, then the legs, 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 disposition 

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

fication under the microscolthere 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 material 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 segmnnts and the 

coloration of the insects are also variable in one and the 

saine  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 locality, Staraya branch, 

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

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

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

male imagoliwere reared from larvae. 

5. EPhemerella basalis Imanishi, 1937 (Figures 24a, b l  v - 26). 

The original description of the winged form was given 

by Imanishi (1937) for Japan. The figure of the penis differs 

somewhat from that in the species which were collected in the 

Amur basin. As was shown by observations, the form of the 

penis sometimes varies. O. 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 from 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 fors-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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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 femur and 2.3 times as long as the tarsus (Figure 2)4). 

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 

before 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- 

times the base of the wing is not coloured l ; abdomen reddish-

brown; caudal filaments brown. 

MALE SUBIMAGO (in alcohol). Wings greyish-brown, 

fringed2 ; head of an ochre colour; eyes 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  It 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 wings 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 the wings 
acquired their brown colour. 



24 

Dimensions, mm 	 of male 	of female 

Length of body 	 11.5-16.2 	12-17 

Length 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 15th of August. During the period 

of the mass flight, males predominated over the females. The 

emergence flight mainly coincides with the early 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 hottest 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 to 

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 (average from 

3 last instar larvae before the emergence flight). The eggs 

are oval in form. One end is narrowed and 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 thè 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 - 1952t 700 males and 200

females imagos; same locality, 18, VII and 13, VIII - 1951,

15 males and 2 females; same locality, 16, VIII - 1952, 2

male imagos; same locality, 2, VII - 1953s 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,

Staraya 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.x 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 Lake Telettskoe. The winged

form is described for the first time.

NALE SUBIMAGO (in alcohol).. Wings of a reddish-brown-

grey colour, fringedt. longitudinal veins dark-grey, cross

veins poorly contrasted; thorax brownish to reddish-brown, 191

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

* Translator's note. Sic. Pbly. E. triacantha.
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Figure 27. Leg of male

of the Ussuri)o
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subimago (river Khor, lower reaches

a - fore-leg, b - hind-leg.

Figure 28. Genitalia of male subimago.

Figure 29. Penis of male subimago.

Figure 30. E. tris ina Ueno. Genitalia of male imago

(according to Ueno, 1931).

and hind legsI ,!of a pale pinkish colour; tibia of fore-legs

equal to femur or just barely longer than it, tarsus shorter

than tibia; first segment of tarsus equal to the second,
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the third and fourth segments taken together are 1.1 times 

as long as the first; the fourth tarsal segment is the 

smallest, the third is 1.3 times as long as the fourth 

(Figure 27); tibia of hind-leg barely shorter than the femur 

and 3.3 times as long as the tarsus. Abdomen reddish-brown, 

its 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 (to 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 tinge; 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 caudal filaments of a 

reddish colour. 

Dimensions, mm 

Length of body 

Length of wing 

Length of caudal filaments 

of male 

9.0-10.0 

9.0- 9.5 

7.8  

of female 

9.5 

10.0 

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 (Ohernova, 1952). It is very in-

teresting that in our collection there are present larvae with 

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

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 there 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 species 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 obtain 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 60 to 88 seconds. 

MATERIAL. 	Lower reaches of the Ussuris river nor, 

Bol'shaya branch, 12, VI - 1960, 2 males and 1 female subimagos; 

middle reaches of the Amura 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 species was described by G. A. Chernova on the 

basis of the winged stage from the Sudzukhinskii 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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Figure 31. Legs of male subimago (river Khor, lower reaches 

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

Figure 32. Genitalia of male subimago. 

MALE SUBIMAGO (in alcohol). Head dark reddish-brown; 

eyes orange with dark-grey shadings in the lowér 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-yellow 

(Figures 31a, b); general coloration of abdomen of a muddy- 

' brown colour with yellow lighter patches at the intersegmental 	193 

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 small notch at the 

apex (Figure 32). Caudal filaments yellow. 
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FEMALE 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. Legs and caudal filaments complete-

ly white.

Dimensions, mm of male of female

Length of body 11 9-12

Length of wing 12 11-14

Length of caudal filaments 12-15

MATERIAL. Lower reaches of the Ussuris river Khor,

Bolfshaya 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. Ephemerella 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 Ni. 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 isxa 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 çplle^^ed in large rwmbers in the

lower reaches of the river Ussuri, river K.h.or, Pav],enovskaya
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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 Teplovskii fish-hàtchery, river Kur, Birakanskaya branch. 

The flight 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, y11). 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 (see Figures 8-16 and 35). The larvae of these 

species are especially easily distinguishable. 

Pac. 36. 1-1 on! camti • nmaro: a — nepeium aora. 
6 — aa,aaaa. flora- 

_ 

Figure 35. Genitalia of male imago (river Bira, middle 

reaches of the Amur). 

Figure 36. Legs 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, 194-0).

The flight of E. zaUekinae commences in the last

third of June and continues to the end of September. The

process of the eclosion of the subimago from the nymph takes

4.0 - 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 mucronata Bengtss., 1909 (Figure 37)

The species was described by Bengtsson 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 Yenisey).

Length of body of the male imago - 10.5 mm,_length

of fore-wing - 11 mm, length of caudal filaments - 10 mm.

REMARKS. The species described by us is similar to

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

latter in the dimensions of the body and in the structure of

the processes of the penis (Figures 37 - 3$)•
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Figure 37. Ephemerellà mucronata  Bengtss. 

Penis of male imago. 
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Figure 38. E. krieghoffi  Ulm. 
Genitalia of male imago (aoc9P.(gg 0 Ulmer, 1 929). 
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In Our collection there are present interesting winged 

insects which are clearly different from t#9 6 ? PScrib,sd S.129Ye. 

We have not been able to establish to  w} 	 heef9rms 

belong. Unfortunately, these species were c911e9ted only a$ 

single specimens. It is possible that t4PY  rP  11Pw sPeO. e s  

or that they belong to species described preyiously from the 

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

or E. dentata  Bajkova. 
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11. Ephemerella sp. 1 (Figures 39 - 41). 

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; the 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 tibia, the tibia is 3.5 

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

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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Figure 40. Genitalia of male imago. 

Figure 41. Penis of male imago. 

constriction medially; at the apex it is slightly split into 	197 

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 

- 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 Teplovskii 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 funa. In 

hydrobiological collections here there have fairly frequently 

been found larvae of E. lepnevae  Tshern. and El  dentata  Bajk., 

from which we were unable to rear the adult insects. It may 

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

species. 

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

42a, 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 a s.  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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Pxc. 43. ITonouf,ie npi+;laTt:tl cala;ia
tfuaro

Figure 4•2. Legs of male imago (river Khor, lower reaches

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

Figure 4-3. 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 4•3); caudal filaments yellowish.

Length of body - 11.7 mm, length of wing - 12 mm, length of

caudal filaments - 11 mm.

199
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MATERIAL. Lower reaches of the Ussuril river Khor, 

Bol'shaya branch, 1 male imago. 

REMARKS. In the form of the genitalia this species 

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

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

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

13. Ephemerella  sp. 3 (Figures 4)4a, 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 of fore-leg dark-brown, 

tard  i yellow, femora of the middle and hind pairs of legs 

light-brown, 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 segment 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 44a, b l  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 sebond 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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Pac. •'95. ]lonorije 'npularxn camua totarn

Puc•. 46. Peniti ta.%:ua n>_Mro

Figure 44. Legs of male imago (river Khor, lower reaches of,

the Ussuri)3 a - tibia and femur of fore-leg,

b - tarsus of fore-leg, v- hind-leg.

Figure 4•5• Genitalia of male adult.

Figure 4.6. Penis of male adult.

Figures 4•5, 4•6)t caudal filaments dark-brown. Length of body

- 12.5 mm, length of wing - 12.8 mm and of caudal filaments -

MATERIAL. Lower reaches of the river Ussuris river

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

14, mm .

PHC•. 44. FforEt ca+uta' ttimaro

, (p. Xop, til.acxce Te,teHxe

- • •Yccÿpt ►): a -- ro:ieHb n 6eAPo .

ncpeAFieii 6 - :ianha

i -- saAnan



H anapne 21Tig2. 

Species name 

ex 
1.102i,14 
ana 
CTa.7.142 
stage 

4. Tell:ulna 1 

mi - male imago 
ms - male.subimago 

f. - femur 
ti.- tilga 
ta.- tarsus 

Table 1. 
Size relationships of the femur, tibia and tarsal segments (in mm) 

in species of the faMily Ephemerellidae. 

P0  

tool- Newer-we f.ka,pa, roaenn i turennnoa aanlot 	r,u-ry 
y 911,1,011 cem. ;•.:plleruerellidau 

epeamnr: Hota 33,1"LtIP..1-10ra 

. mecio c6ope ta ro- 	  
Jle111, 	 2 	3  1 4 	po :lent, Ka. 	. 	Place of Collection 

	

.„,..,- cameu, 	• 	, 	 . 
Ephernerella thyrnal1i 	'-`umaro 1,92 	3,48 	1,08 	1,2 	0,72 0,78 	1,68 	1,92 	0,72 	A. P.  Brspa, CTapan uporona 	• 

E. ruf a 	 » 	1,56 	2,68 	0,72 	0,48 0,3 	0,18 	1,2 	1,44 	0,6 	B „ P. Xop; r.po -rorra 130:tbillfiSi 	 - 

E. ignita 	 .» 	1,5 	2,88 	0,78 	0,72 0,54 0,24 	1,2 	1,44 	0,72 	A. P. Bupa, C -rapan npoyona 
» , 	» 	1,5 	2,88 	0,84 	0,72 0,48 0,24 	1,2 	1,42 	0,72 	B. P. Xop, upoTo,Ka Tionro.narr 
» 	 » 	1,44 	2,76 	0,78 	0,72 0,48 0,24 	1,14 	1,2 	0,72 	B. P. Xop, npo-rona 6o.ntuan 
» I» 	1,44 	2,76 	0,78 	0,72 0,48 0,24 	1,2 	1,44 	0,72 	C . rlo.ubcnan liapoall: ■ !: Pecny6.'unia 

E. aurivinii 	 ' 	» 	2,64 .  :3,78 • 2,04 	2,4 	2,04„ 0,84 	2,52 	3,0 - . 1,2 	B. P. Xop, nporma.130:muan 
» -. 	• » 	2,52 	3,48 	1,92 	1,12 1,98 0,84 	2,4 	.2,88 	1,2 	B • P. Xop, nporcnta Bonburan 
» 	. 	 . r..; 

	

. 	'» 	2,52 	3,54 	1,92 	2,16 2,04 0,84 	2,4 	2,88 	1,2 	D. P. 1-1:uvinsmur.n, ui.•p:, nee Teneuue • ov  
• 

	

- camer 	
. 

MeY611' 	
. 	

.. 	 - 
• E. triricantha • 	 ,SI a r 0 	2,4 	2,4 	0,48 	0,48 0,3 	0,24 	2,64 	2,4 	0,72 B . P. Xop, npoToKa BOJIbnli151. 15.VI-51 r. 

.,„,fl eamett 
E. basalis 	 111 -Lirmaro 2,36 	4,2 	1,68 	1,68 1,34 0,66 	3,84 • 3,54 • 1,44 	• . B. P. Xop, npo -rona Bonbruan, 15.VI-51 r. 

» - 	• 

	

. 	. . 	» 	3,84 	4,32 • 1,68 	1,8 	1,08 .0,6 	3,48 	2,88 	1,2 	B • P. Xop, npororca Bombwan, 15.VI-51.r. 
' 	» 	 • » 	3,6 	4,32 	1,68 • 1,8 	1,2 -0,6 	3,48 	3,0 	1,32 	. B • P. X.op. npo'roi<a Bo.uhruarr, 15.V1-51 r.

•E. kozhovi 	• 	. • 	 » 	2,1 • 3,36 	1,44 	1,68 1,32 0,54 	1,44 	1,56 	0,78 	B,, P. Xop. uporoaa 50:11.1111q,  15.\'I-51 r, 
» . • . 	». 	1,8 	3,12 	1,32 	1,56 1,26 0,48 	1,44 	1,56 	0,84 	B .P. Xop, npo-roNa Bo.-milan, 15X1-51 r. 

.. 	» 	 . . 	» 	1,92 - 3,6 	1,44 	1,44 	1,2 	0,48 	1,32 	1,56 	0,78 	B. P. Xop, upo'roxa B0,1bIllaff, 15.V1-51 r.• 
Ephernerella sp, I 	. 	» 	-3,12 	3,72 	1,32 	1,26 0,72 0,36 	2,94 - 2,52 	0,72 	E.P. Bupa, cpenmee Teneline .A.mypa 	• 
Ephernerella sp, 2 

. (E. cryptorneria?) 	. 	» 	2,88 	3,48 	1,2 	1,08 0,84 .  0,48 	2,4 	2,4 	0,84 	: 	F...p. rilipa, epe,a,eee T e p ue  Amyjja  . 

Ephernerella sp. 3 	' 	» 	2,88 .  3,48 	1,38 	1,32 0.96 0,36 	2,6 . 2,4 	0,84 	E.P. BITS, cpeAmee Teneurre Amypa 

A.-River Bira, Staraya branch 
B.-River Mor e  Bol'shaya branch 
C.- Polish Peopre's Republic 
D.-- River Plitnyazhnaya, 

upper reaches 
- 

 
E.  River Bira, middle 

reaches of the Amur. 
F 

o 	2: 	r..1 CD 
r";  
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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 questions have remained completely 

uninvestigated with respect to the other families, in parti-

cular with respect to the family Ephemerellidae. 

May-flies are the only group of winged insects which 

possess the capacity to moult, i.e. they have two winged 

stages: the subimago and the imago. Below 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 	201 

the head and fore-legs, followed by the wings, second and 

third pairs of legs. Last 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 up 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-

salis  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,. in 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 height 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 species, such as E. ignita  and E. 

zapekinae (E. "naz" Iman.), emergence occurs more rapidly than 

in the larger species, E. aurivillii  and E. basalis. 



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. In individual species, as for example 

E. aurivillii, the first specimens appear at the end of May 

(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. ignita 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 fvr 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 simultaneous. 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. ignitaa.

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

caught on the shore-line vegetation (on the shaded side of.

the plants) along the whole island. On a hot sunny day the

imagos of this species were found 300 - 4.00 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 population numbers in

this or that body of water. Thus, in the river Teplovka,

which flows out of.a limnocrene with A water temperature of

14-14•°0, in the summer the most simultaneous èmèrgènce flight

occurred in the middle of July, while in the river Bira, which

has a higher summer temperature (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 (Pavlovskii and Lep-

neva, 1911.8; Chernova, 1952) that mass emergence flights of

202 C

* Translator's note. Calamagrostis sp.
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may-flies are characteristic of those species whiçh have a

short life span of the winged insect, often living only a

few hours, as for example of all of the species of the fami-

lies Ephoronidae and Palingeniidae, and also of the species

Uligoneuriella rhenana of the family Oligoneuridae.

S. G. Lepneva (Pavlovskii and Lepneva, 194-8), 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

(^avlovskii and Lepneva, 194•8).

During the massive emergence flights of this species on

the Amur the insects also quickly shed their subimaginal skin

when they moulted to the imago.

Of the family Ephemerellidae, only in one species,

E. basalis, was I able to observe a huge flight, in 1950 -

1951 on the Bol'shaya branch (mouth of the river Xhor).

The elucidation of the character of the flight of

this remarkable may-fly is very interesting. Therefore we

will briefly describe the observations on the flight of E.

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

The first specimens were caught on June 1st (1951)

and June 4-th (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

* In 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 oaks. 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 interest,ing to note 

that the insects fly quite far away from the river. We col-

lected the winged insects of E. basalis  1.5 to 2 km away from 

the river.  • 

Swarming of may-flies occurs mainly Ln 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 - 5 m, 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. 
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The females of this species oviposit while seated on 

shore-line vegetation or on the leaves of trees and then  fy 

over the water with the prepared egg batch. Some species e 

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 

minutes, during which time the female bends round in a eirole 

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 larime in the last stage of matur 

ration, comprised 6080 eggs. The number of eggs in one batch 

was 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 batohes 

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 naur 

rai conditions embryonic development proceeds over the eourse 

of 20 - 28 days (at a water temperature of 13 - 16°C); in 

experimental conditions, where the water temperature wag 20 7 

25 °C, 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 t4, 

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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Table 2. 

Ephemerella thymalli 

Ephemerella ruta 

Ephemerella ingita 

» 

>> 	» 	. 

» 

• >> 

Ephernerella aurivillii 

» 	 » 

• 

Ephemerella basalis 

» 

Ephernerella tfiacantlut 

Ephernerella orientalis 

Ephemerella kozhovi 

» ' 

» 

» 

Epliemerella zapekinae .  

E. muéronata 

Epliemerella  SI).  I 

E-. sp. 2 (E. cryptomeria) 

E. sp. 3 

I ca;lertm nmaro 	9,0 

1 camellia 	 7,5 

3 camttara 	» 	6,0- 8,2 

5 camokf ey6ttmaroS 5,8- 1,0 

2 eamkuf nmaro 	6,3- 8,8 

4 camlotf cy6limaroS 6,2- 6,8 

cameral"' nmaro 	6,9 

2 camuarn nmaro 1 10,3.-13,8 

2 ea:quell cy6umaroS10 -11,5 
• 

1 eamkaf nmaro  I 11 -14,5 

1 eamkaf cy6uNt aroS 12,5-13,0 

1 camkaf nmaro  1 	12,5 

10 camiton171 nmaro  j.  ,11,5-1OE2 

8 caNnton171 cy6nmaras13 -15 

4 eamkuf umaro  j  12 -17,0 

3 eamkitf cy6timaros II -16 

2 camkuf cy6ilmaros 9 -10 

1 cameu111 ey6nmaroS 	ILS 
2 camnaM cy6nmaroS 	11 

2 eamkuf cy6timaroS 9 -12 

5 eamuonM itmaro j. 	8,6- 9,5 

3 camnall1 ey6nmaroS 8 - 8,8 

4 'eamkuf umaro  1 	8,5-- 9,5 

3 mood' cy6nmaroS 8 - 9,3 

2 camttalll imam  1 	5,7- 6,5 
1, camere Jtmaro 	10,5 

1 eameum itmaro  j 	8,6 

1 cameuill liMar0 	11,7 

I eamennt nmara 	12,5 

I  
1 

m - male 
f - female . 

. i - imago 
S 7 subimago 
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Dimensions and average  weight of may-flies 
Tao:ulna 2 : in the imaginal stage. 

Paamepbt H  CpCJuuhii Be e noRetiOi: iimaruHembHoii 

hamaime amo 

Species name 

A . 
non il geCTBO 	

B. 	C. 	I Cpe,a- 

i ticule,lorsa- I 	j 	 Teaa, I ,Elatuta Kphi- 

null 

	unit 

	

'Stages! 	MM 	 jia ,  MM  
1 	MI' 

A. - Number examined 
B. - Length of body, mm 
C. - Length of wing, mm. 
'D. 	Average weight, mg  

• 

8,5 	• 9 

7-7,8' 	6 

6,5-- 8,5 	5 

6,1-.7,0 

6,8- 9,0 

7,2 

« 	7,0 

113,5-1 .4,0 

19 . 

12,5-15 

12 -13,5 

13,0 

13 -17 

13 --16,5 

14 --21 

13 -18 

9,9- 5 

10,0 

. 12,0 

.11 -14 

10,0 

9,2 	« • 

10,0 
9,5 

6,7 

11,0 

9 

12 

12,8  

111,1.‘ 

c6. 7 

min 
• To h 

Hello 
hUll  

-tat;;; 

aora 

Celli,' 

Trid  
cep- 

J11.4;e2 
T. s: 

13 3'. % 

UMS 

• 111111 

20.M 

T. a, 

• Heir, 
1 

The 
1 

'tort 

' 	rapt 

of 

5,5 

6 

• 8 

6 

20 

18 

34 

27 

19 
.54 • 

OE5. 

 68 

87 

15 

, 

.30 

39 

.24 

25 

•17 

23 • 

6 

19,5 

. 9,5 • 

10,7 

22 	. 

u nit 

1 
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