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PREFACE

According to the resolution of the first conference in Tallahassee in 1970 the next international
meeting of Ephemeropterologists was to held four years later in the German Federal Republic. However,
some time later, after consultations among a group of people. among others Professor PETERS, Dr.
MULLER-LIEBENAU, and Dr. R. Sowa, Poland was suggested as the venue. Thanks to the approval
of the authorities of the Polish Academy of Sciences in Warszawa, in particular to the support of the
Secretary of Department II of this Academy, and to financial backing by the Laboratory of Water
Biology of the Polish Academy of Sciences in Krakéw (from the credits of the Ministry Problem
PAN-21), as well as to the goodwill of the Krakéw branch, the organization of the conference in Poland
became possible. The host institution was the Laboratory of Water Biology in Krakéw, whose directors
Professor K. PasTeRNAK and Professor S. WROBEL welcomed the idea of the conference and
undertook the task of organizing it.

Preparations were started in autumn 1974, preliminary requests being sent to over 200 persons
according to the list proposed by Dr. MULLER-LIEBENAU. The data of the conference was finally set
as the end of Augustr1975. Over 60 participants from 19 European and overseas countries attended.
The proceedings took place in the Assembly Hall of the Polish Academy of Sciences in Krakow,
ul. Stawkowska 17; they began in the morning of Saturday, August 23rd.

The chairman of the Organizing Committee Professor S. WROBEL, opened the session and addressed
the participants. In his introductory speech he stressed the importance of Carpathian rivers for the whole
water economy of Poland. Owing to the montane character of these rivers and, in this connection, to
the rapid processes of self-purification, they preserve the natural distribution of the communities of
aquatic organisms. This was one of the reasons why Krakéw was proposed as the venue of the
conference. Professor WROBEL also conveyed the best wishés of Professor J. R. VALLENTYNE, the
President of SIL, as it was within the framework of the activities of this organization that the conference
had been planned.

In the name of the Krakéw Branch of the Polish Academy of Sciences Professor M. MIEsowiCz
welcomed the participants, wishing the successful discussions and a pleasant time in Krakow. He
declared that the purpose of the Krakéw Branch of the Polish Academy of Sciences was to support
and co-ordinate investigations carried out in southern Poland. “We are deeply interested in research
in patural sciences”, he said, “particularly in biological investigations, because of their important
role in the protection of the biosphere and human health. Aquatic animals are sensitive bioindicators
and watching them may in due time give warning that efficient action in needed for the preservation
of the beauty of rivers and of the whole environment”.

The chairman of the morning session was Professor G. F. EDMUNDS, Jr. a member of the Honorary
Committee. He paid tribute to the late Dr. Jay R. TRAVER in the following words:

“Since the First International Conference on Ephemeroptera in Tallahassee, Florida, the permanent
committe has lost an esteemed member and dear friend. Dr. Jay R. TRAVER died in Northhampton,
Massachusetts, U.S.A. on September 5, 1974 at the age of 80 years. The monument to Dr. TRAVER’S
memory consists of her many excellent papers on the Ephemeroptera, principally of North and South
America, but extending to the world fauna. Among her contributions was the 501 page Systematic
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section of The Biology of Mayflies by NEEDHAM, TRAVER, and Hsu. An account of her life and a photo
have been published by the Fernald (Entomological) Club Yearbook at the University of Massachusetts
and in Eatonia No. 20. A list of her publications also appears in Eatonia No. 20. Her graduate students,
in entomology, parasitology and medical entomology, owe her a great debt of gratitude. She was
the ideal professor for a developing graduate student. Whenever her students presented ideas that were
unconventional or contrary to those held by Jay, her response was always a challenge to «prove it».
Everyone was encouraged to think independently but to get solid evidence to test the validity of our
concepts. I request that the members of the conference stand for a moment in silence in honour of our
departed friend”.

The morning session was closed by a comprehensive invited paper by Professor J. ILLIES on the
ecology of running waters. The afternoon session consisted of 6 reports on the phylogenesis, zoo- -
geography, and faunistics of Mayflies and a short film by Dr. C. R. FREMLING, with comment
by Professor PETERS, on the biology of Hexagenia bilineata in the River Mississipi. On Sunday the
participants went on an excursion in the region of the middle course of the River Dunajec and made
a trip on rafts through the picturesque gorge of the river in the Pieniny Mts. On Monday and Tuesday
all-day sessions were held, 29 further reports being presented on the systematics, ecology, and biology
of Mayflies as well as on their morphology, functional anatomy, and various forms of association,
among others of parasitism. The contribution by Dr. A. SAITA was illustrated by an interesting short
film. On Tuesday evening the conference was brought to a close with a summing up speech by Professor
PETERS.

On the next day the participants went on an excursion in the catchment area of the Raba, a montane
river, and a subject of intense hydrobiological investigations. One of the aims of the excursion was
to collect materials there. Thursday was a free day for sightseeing in the ancient city of Krakow and its
vicinity and for unofficial meetings. These meetings, also held on other days of the symposium, allowed
the participants to get to know each other, to establish scientific contacts, and to exchange experiences
and opinions. The guests also visited the Laboratory of Water Biology of the Polish Academy of Sciences
and the Laboratory of Hydrobiology of the Jagiellonian University. On Friday some of the participants
left for West Germany, where among others they visited the hydrobiological centres in Schlitz and
Pl6n. The Max Planck Limnological Institute was the host, while Dr. MULLER-LIEBENAU assisted by
Dr. J. FITTKAU were the organizers.

The conference was prepared and supervised by an Executive Committee composed of: Dr. ANDRZES
KOWNACKI, Dr. INGRID MULLER-LIEBENAU (vice-chairman), Docent KAZIMIERZ PASTERNAK, FELICIA
SKOLIMOWSKA M. A. (technical secretary), Dr. RYSZARD Sowa (vice-chairman), Dr. BRONISLAW
SzczgsNy, Docent JAN WLODEK, Professor STANISLAW WROGBEL (chairman), and JANUSZ WILTOWSKI
M_.A., Director of the Krakéw Branch of the Polish Academy of Sciences, as the Organizing Secretary,
also took an active part in the initial preparations. In the organization of the social programme in
Krakow the Committee was supported by the staff of the Laboratory of Water Biology of the Polish
Academy of Sciences and by Dr. MARTA KOWNACKA and MARIA SorLska, M. Sci.

The papers contained in the present volume constitute almost the whole scientific output of the
conference. The reports have been omitted: the introductory invited paper by J. ILLIES and the report
by M. KOWNACKA on the life cycle of Baetis alpinus — both at their author’s request. The order of
the reports accords with their theme and, with some exceptions, is the same as that of their presentation
during the conference. From discussions only those fragments are published which were recorded
immediately after the presentation of a given report and whose texts were authorized.

RYSZARD SowA

KAZIMIERZ PASTERNAK
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BIOGEOGRAPHICAL RELATIONSHIPS OF THE ORIENTAL
AND ETHIOPIAN MAYFLIES

GeorGE F. EDMUNDS, Jr.

University of Utah,
Salt Lake City, Utah, U.S. A.

Faunal interchanges of Ephemeroptera between the Ethiopian realm (Africa and Madagascar)
and the Oriental realm generally have been assumed to be primarily through Asia Minor, largely from
Oriental to Ethiopian and much less frequently from Ethiopian to Oriental. It appears, however,
that several families of Ephemeroptera have had their primary evolutionary development on the
Gondwanaland supercontinent. Subsequently these southern groups have dispersed to the temperate
areas of the northern Hemisphere. In the western hemisphere, at least, when these are tropical groups
invading temperate regions they have not become truly adapted to temperate conditions, but the
eggs hatch only at “tropical” or “‘subtropical” temperatures of midsummer, emerging in late August
or September. Probably the same invasion mode is common in the Old World.

Gondwanaland forms that have entered the Nearctic from South America are mostly, if not all,
congeneric with their South American ancestors. This is consistent with the drift of South America
so as to arrive near North America rather late in geological time, South America contacting and forming
a land bridge to North America only 5.7 million years ago.

Africa has had various contacts and near contacts with Europe, Asia and the Oriental Region,
at various times and with varying climates, therefore, the invasion and exchange pattern is complex.
Thus we see various levels of evolutionary divergence between the Ethiopian realm forms and their
Holarctic or QOriental relatives. An important transport of Ephemeroptera of Gondwanaland origin,
especially to the Oriental realm was the detachment of Madagascar and India from Africa at least
100 million years ago and the later splitting off of the Indian plate and its subsequent collision with
Asia about 45 million years ago. The leading edge of the Indian plate probably started to form mountains
early in its movement. Thus the Indian plate could readily have served to deliver a variety of plants
and animals, including Ephemeroptera, to Asia where subsequently they could have spread to Southeast
Asia and Asia Minor (and possibly to Europe or North Africa). With subsequent changes in climate
much of the area would have become uninhabitable for these austral groups. The best habitats for such
groups would now be in Ceylon and the highlands of southwestern India and in Southeast Asia, while
isolated populations might occur in Asia Minor or North Africa and some might have spread to
Europe. There seems to be no biological reason to assume that Borneo or any other part of Southeast
Asia was part of Gondwanaland.

The confidence that one can apply in reconstructing the history of groups spreading to Asia from
Gondwanaland is highly variable and is greatly handicapped by an inadequate knowledge of the real
total distribution and details of relationships of the mayflies involved. As yet the mayflies do not
provide phylogenetic sequences of Africa — Madagascar — India distribution to dete rmine whether
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or not India and Madagascar remained together after separating from Africa. However, the evidence
suggests that this was the case.

The genus Prosopistoma (the sole representative of the family Prosopistomatidae) appears to have
originally had a Gondwanaland distribution in Africa and Madagascar and India. At present there
are several species in Africa, one in Madagascar, and another on Comores Archipelago, one in Europe
and a series of closely related species stretching from Ceylon east to the Philippine Islands and New
Guinea. A careful analysis of the evolutionary pattern of the species relationships is essential to clarify
the details, but it appears that India carried the genus Prosopistoma to Asia.

It is probable that the family Oligoneuriidae evolved in Gondwanaland. Lachlania and Homoeoneuria
are geologically recent immigrants into North America. Oligoneuriella apparently entered Eurasia
from Africa (probably not via India). The European Oligoneurisca is a sister-group of Homoeoneuria
(distributed from Brazil to central North America). One must presume that Oligoneurisca is either
undiscovered or extinct in Africa to maintain the hypothesis that Oligoneurisca came from Gondwanaland.
If the Oligoneuriidae evolved primarily in Gondwanaland, then how can one explain the distribution
of Chromarcys in China and Sumatra? Chromarcys has the most generalized adult characters of the
Oligoneuriidae and in the larvae gill one is in the primitive dorsal position. Elassoneuria is also primitive
in that the behaviour and general appearance of the larvae are similar to those of Isonychia. Chromarcys
occurs also in Ceylon and Thailand. I hypothesize that the Oligoneuriidae occupied primarily tropical
South America and Africa and Madagascar and India with the more primitive genera on the eastern
edge. Thus Chromarcys probably was carried to the Asian continent as suggested by its present occurrence
in Ceylon.

The Tricorythidae also appear to have evolved primarily in Gondwanaland. All of the subfamilies
occur in Africa. The genus Tricorythus (sensu lato, including Neurocaenis) is found in Madagascar,
Ceylon, and Southeast Asia. The distribution pattern is consistent with the transport of the genus by
the drift of India to Asia.

The Euthyplociidae also seems to have had their major evolution in Gondwanaland with genera
in South America (now extending to Central America and Mexico), Africa-and Madagascar. The only
genus outside the Gondwanaland remnants is Polyplocia known from Burma to Borneo. This genus
was probably transported to Asia via India, but it is not known to occur now in Ceylon or India. The
family relationships have not been studied in detail. _

The distribution of the Palingeniidae is rather unusual in that the nearest ancestor-like relative
of the Palingeniidae, Pentagenia, is in North America. Cheirogenesia, whose larvae 1 collected
in Madagascar appears to be one of the most primitive forms presently assigned to the family. The larvae
of Anagenesia robusta with similar development of the mandibles occurs in India (GRAVELY, 1920).
It is not possible to suggest the distributional history of the Palingeniidae from the present knowledge,
Cheirogenesia and Anagenesia are closely related. )

From the known distribution of the Heptageniidae, it seems most probable that the family evolved
in Laurentia and dispersed in the geologically more recent time to Africa. However, Madagascar,
which has been separated from Africa for a long period of time, has two genera of Heptageniidae.
Thalerosphyrus is widespread and relatively abundant. This genus could have spread via India to southeast
Asia and Asia Minor. It is not reported from Africa. Compsoneuriella is found widespread in Africa,
in some areas of Madagascar, in Ceylon and Southeast Asia. The geographic history of Afronurus,
Thalerosphyrus and Compsoneuriella is very uncertain but it is possible that Thalerosphyrus and
Compsoneuriella owe their presence in Asia to transport by the drift of India.

The Leptophlebiidae are in great need of study in the area. In India and Ceylon the genus Kimminsula
and undescribed related genera are reported (PETers and EpMUNDS, 1970). In Madagascar there are
several genera closely related to the Kimminsula complex and unknown elsewhere. The genus Choroter-
pides of India or a very close relative is found also in Madagascar. Choroterpes and Thraulus are common
to Africa, Madagascar, India and Asia but their presence on some islands near Madagascar is suggestive
that drifting India mayhave-played a significant role, Species studies here will be critical to proper
evaluation. ' '

ra

It is my opinion that the Baefidae had their principal evolutionary development in Gondwanaland
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with South America as the prime center of evolution, and Africa as a secondary evolutionary center.
The fauna of Baetidae in Africa, Madagascar, India and Southeast Asia is diverse. There are suggestions
from baetid specimens that I have examined, but not carefully studied, of transport from Gondwanaland
to Asia via drifting India. The baetids, however are such reduced and simplified forms as adults, and
frequently so conservative as large that any evaluation of their biogeographic history in the areas being
considered is premature.

Obviously a number of groups of Ephemeroptera have moved from the Oriental region to
the Ethiopian realm. Almost certainly the Caenidae have spread from the Oriental realm to much of
the world. Some Leptophlebiidae, many Baetidae, certain Ephemeridae (e.g., Ephemera, subgenus
Ephemera and subgenus Dicrephemera), and Ephoron have probably dispersed from the Oriental to
the Ethiopian.

The main purpose of the present paper is to point out the significance of drifting India to the
Oriental fauna and the subsequent spread to other parts of Eurasia. The high concentration of eastern
Gondwanian elements surviving in the Oriental realm almost certainly results from the fact that there
is a large area of suitable climate in the Oriental region (while many other areas are unsuitable either
because of the dry seasons or of cool periods). It is also recognized that the Oriental region serves
as a refugium for the subtropical Laurasian fauna and flora that was more widespread during most
of the Tertiary period.

A meaningful analysis of the biogeography of Oriental-Ethiopian interchanges at the present time
is severely handicapped by gross inadequacies in knowledge of present distribution. In fact, the current,
inadequate analysis, is based in large part on unpublished data from my collections in Madagascar,
collections by W. L. and J. G. PETERS in India and from largely unstudied collections from Ceylon by
a cooperative project with the U. S. Smithsonian Institution. Ecological and life history studies have
also been neglected in the region, but are essential to meaningful biogeography.

SUMMARY

Biogeographical relationships of the Oriental and Ethiopian mayflies

Faunal interchanges between the Ethiopian Realm (Africa and Madagascar) and the Oriental
Realm have generally been assumed to have been via the Middle East. The drift of the Indian plate from
Madagascar must have carried with it a substantial fauna of Ephemeroptera. Such faunal elements
would have subsequently spread from the Indian plate area, and Southeast Asia is the area where this
fauna most likely survived. Among the groups that are most likely to have entered the Oriental Realm
by this means is Prosopistoma, a palingeniid related to Cheirogenesia, Povilla, Tricorythus (including
Neurocaenis), Chromarcys, probably Compsoneuriella (= Notonurus), Thalerosphyrus, and several genera
of Leptophlebiidae.

Groups such as the Caenidae, Ephemerellidae (Teloganodinae), most Baetidae, some Leptophlebiidae
and Ephemera (Dicrephemera) apparently used the route through the Middle East. The most convincing
examples of dispersal through the drift of India are the cases where lineages are found in Madagascar,
Ceylon and/or South India and Southeast Asia, but not Africa. Lineages in Africa and the Oriental
Realm that are absent in Madagascar probably dispersed through the Middle East. Incomplete know-
ledge of the mayflies of the area makes the interpretation of a complicated problem difficult.
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CPABHUTEJIBHBIN OF30P ®AVHEI ITOIEHOK (Ephemeropteray CUBUPH
1 COBETCKOTI'O JAJIBHEI'O BOCTOKA

O. 5. BaiixoBa

Amypckoe omdeaenue Tuxookeanckoz0 HAYUHO-UCCAEO08GMEALCK020 UHCMUMYMAE PubBHO20 X03RUcMEA U oKeawozpaduu
THHPO, 680038 Xataposck, CCCP

CrnenuaisHbIe TOBOJIFHO MOJHBIE UCCIIENOBaHUA 10 (hayHe nmoaeHok BocrouHol Cubupu npose-
[IEHBI K HACTOSILEMY BPEMEHH TOJIBKO B IPUTOKAX CPEAHEro U BepxHero TeueHus p. Enucest (maoro-
sietaue cGoprt 10. H. 3anekunoit-Ily nskeitt). Pycmo >xe Enuces efBa 3aTPOHYTO MCCIEHOBAHHAMHI
(I'pese, 1957).

B Gacceitnax Axrapbl 1 Butima npoBoaMIMCh JIHINE PEKOTHOCIMPOBOYHEBIE 00CIEI0BAHNA X AME-
omuecs: ceeeHusi 00 9Tol oueHp BayKHON rpynie ruJpoOHOHTOR OTDAaHMUYMBAIOTCA MOKa paboTamu
U. K. Cyxankene (1962), O. sI. BaiixoBoit (1965, no c6opam A. A. Tomunona) u P. A. To-
apimxunoi (1967); nu3 BofoeMor AJTast onpefelicHbI HeGoJIpie MaTepHallbl 110 MOgeHKam Anraii-
cxoro sanosemuuka (copwl JO. M. 3anexkunoi-Iynpxeiit).

Cpey BOHBIX HACEKOMBIX B psafic npuToxoB EHncea n AHrapbl IOACHKH OKa3bIBAIOTCA JOMHKHH-
pyroueii o YHCAEHHOCTH U GuoMacce IpyIoH 1 CIy>KaT OCHOBHBIM 0GBEKTOM ITHTaHHA MHOTHX PBIG.

H3zyuenne nozeHox Gaccelinos Enucest, Aurape! ¥ BuTuma, BRIIFOUass ¥ JIMTEPATypHElE JaHHLIE,
103BOJIAET JaTh GoJsiee NoJHLLE 0630p ¢ayHe! Bocrounoit Cubupu. B HacTosIee BpeMs IJIst 9THX
BOMOEMOB HW3BECTHO 74 BuAa nomeHok. B mpurokax Eumces u AHrapbl copMHPOBANACHE OpPHUTH-
HaneHasg ¢ayHa ITOMEHOK, COCTOSIIAs M3 OOMeCMOMpPCKUMX, BOCTOUHBIX M 3aNafgHBIX BHIOB.

ComocTaplieHHe pe3yJIbTATOB 3THX HCCIIEHOBAHUII NOKA3BIBAET, YTO BHMAOBOH COCTAR BO BCEX
BOJIoeMax ABJIAETCA IOUTH CXoaubiM. OmHaxo B Gacceline p. Enuces: Habmroxaercst 60pllIee BHAOBOE
passoobpasue cem. Heptageniidae TI0 CpaBHEHHMIO C TAKOBBIM B Gacceline pexu Amnraper (tabm. I).
Tak, B Bogoemax IIpmanrapbss mnoxka He OOHApY)KEHBI TaKHe BOCTOUHO-a3MaTCKMe BHIBI KakK
Cinygma vernalis Iman., Heptagenia tena sp.n. (=Heptagenia “nb”’ Iman.), Cinygmula grandifolia
Tshern. u Rhithrogena baikovae Sowa, wmu eBponeiickue u cubupckue — Heptagenia fuscogrisea
Retz., Ecdyonurus peterseni Tshern. u Cinygma pellucida Brodsk.

B menom Gacceitn p. EHuncess omymuaercss HauOodbmipMm pasHooOpasueM BHAOB, uem Oacceitn
p. Andrapel 1 Buruma. UacTHYHO 3TO MOXKHO OOBSCHHTh OOJBIIEH €ro M3y4EeHHOCTHIO.

(hayna nogeHoK Bocrounoii Cubupu HOCHT pe3KO BBIPa)KEHHBIH BOCTOYHO-a3MaTCKUN XapaKTep
(baiikoBa, 1972). 13 oGiero unciaa BumoB (74), yxasaHHbIX aiast Bocrounoit Cubupu, 60 BunoB
mwm 81 NpoleHT OTMeUaloTCs Takoke JUist Gacceiina Amypa, pex ITpumopss, Kamuarku u CaxaimHa.
Hs mnx 18 BumoB pacmpocTpaHeHbl B Bojoemax ceBepHoro Kuraa u Snommm. M3 ocranpHeIX 14
BHJIOB — 4 OTHOCSATCS K UMCIY roJIlapKTHdeckux GopM, 5 BUIOB IIUPOKO pacipoctpaHenbl B [lase-
apKTHYeCKOoil 006acTH M 5 BHAOB CRONCTBEHHBI MIPEUMYILECTBEHHO ceBepHO# uactu Ilaneapkruku.

B amrapckoif um enmceiickoit ¢aynHax BCTpeuarOTCs BHABI, pacHpoCTpaHeHHble B eBponeiickoi
yactu CCCP (26 BupoB) u Ha Antae (15 BugoB).
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s manmsueitiero usyyenus ¢aynst Bocrounoit Cubupu nesnecoo0pasHo NpPOBOONTE JETAILHOE
KaUeCTBEHHOE M KOJIMUECTBEHHOE oOciefioBanue pycioBoii uacru pp. Enncesi, Anrapsl u Buruma
C TeM, 4yToOBI BBIABUTh BCe CBoeoOpasme (bayHBI TTOJEHOK ITHX MHTEPECHBIX BOJOEMOB.

IlepBbie Haubosee MOJIHBIE MCCIIEOBAaHUA rHApodayHBI pycjla AMypa M YCTbeB HEKOTOPKIX ero
[IPUTOKOB OBUIM TIpoBeAEHBI B 1945—1949 rr. Amypckoi HXTHOJIOrHYecKol skcnegunueii. Co6-
paHHble MaTepuansl rio3soama O. A. Uepnoso# (1952) coctaBHTE (DayHHCTHUECKYIO CBOIKY IO
MOIEHKAM, B XOTOPOH oHAa mpuBOXMT A Gacceitna Amypa 65 sumoB u (opm.

Co BpeMenu MccienoBanusa BomoemoB Ilpuamypesa mporuto Goistee 20 yer. 3a 3TOT nepHoAd Ha-
KONMJIMCh OGIIMPHbIC MaTepHalibl IO rugpodayHe FOpPHBIX H NPEGArOpPHBIX NPHTOKOB GacceitHa Amypa
u pex IIpumopss, a Taroxe cOOpbI NOJCHOK, IOJIYYGHHEIE OT PasJHYHLIX JIMIl ¥ OPraHH3alMi M3 BO-
noemoB ITpumopssi, Kamuatku, CaxamuHa u Kynanmpa (Kypmisckue ocTpoga).

B pesynerate u3yueHHsA COOpaHHOrO MaTepHala H JMTEPaTypHBIX [JAHHLIX B (ayHe NMOACHOK
Gaccelina Amypa U IPWISKAIUX BOA B HACTosiliee BpeMs u3BecTHO 134 Buja. Cpeau HHX MacCOBBIX
BHJIOB — 60, PEIKHMX WIH eJHHHYHO BCTpedarwmxca — 74. M3 ofuiero ymcia mofeHOK BriepBbIE
ormeueHo 57 BUAOB, U3 KOTOPhIX 16 — HOBBIX Ai1s1 Hayku. Kpome Toro, y 25 BMIOB YCTaHOBJICHA
JIMYUHOYHAS HJIM HMarHHaJIbHas CTAAHMH H [aHO MX OIIHMCaHME; BEIABJICHA BHZAOBAS NPHHAILIE>KHOCTE
u uﬁenrnqnoms 8-mu Bnnori (Baiixona, 1965, 1972) '

Heptagenia flava Rost. (=H. arsenjevi Tshern., 1952).
. Rhithrogena lepnevae Brodsk. (=R. unicolor Tshern., 1952).
Paraleptophiebia chocolata Iman. (=P. cothurnata Tshern. 1952).
. Ephemerelia lepnevae Brodsk. (= = Ephemerella “nM »” Iman., 1940; E. longipes Tshern., 1952).
Ephemerella (Ephemerella) aurivillij Bengtss (= E. taeniata Tshern., 1952).
. Ephemerella (Ephemerella) ignita Poda (= E. sibirica Tshern. 1952).

1. Ephemerella (Cincticostella) tshernovae Bajk. (= Ephemerella (Cincticostella) imanishii Allen,
1971); HoBBLI{ CHHOHUM. ' ’ '

8. Ephemerella (Cmcttcostel[a) orientalis Tsherq. (= Ephemerella nay”Iman 1940 ; E. levanidovae
Tshern., 1952; E. (Cmcttcostella) delicata Allen 1971); HoBBIE CHHOHMMBI.

[=a BRI VR VR

Iomenxu B Gacceftnax Enncest, Anrapbl; BUrAMa # AMypa pacipocTpaHEHBI BCIOAY — OT Bpe-
MEHHBIX JIy>K [0 TOPHBIX MOTOKOB C KACKAAAMM H MIOPOTaMM, 3aCeJIssA Cambic pasHOOOpAasHbIE 3KO0J0-
ruyeckde Hun. Tax, HanpuMmep, oNbITHLIE paGoThI, NpoBeAcHHbIe HamMu Ha 03. B. Ilapra (mwxmee

' TeueHue Amypa), ToKasama, 9TO- MuuMEKM Siphlonurus chankae Tshern. HEKOTOPOE BDEMA MOTYT
YKHUTH H B OCyIHenHo# 3oHe (oT 3-x X0 6 mHel) NOA BILKHLIMH, OTMEPLINMH KODHAMH DaCTHTEIb-
HOCTH (CTApHIA KOUKAPHHK; NpHHECEHHBIH Teueruem). IIpy BHICBIXAHMY JY)K THUMHKH [OCTICTHEH
CTaMH BBUIETAIOT, 60Jlee MOJIOAbIE — I'MOHYT, HO OTCAYKEHHBIE B aKBAPHYM MOJHOCTHIO 3aKAHUKBAJIH
cBoif mMeramopdoas. :

AXKTHBHOE paccefeHHe JIMUHHOK noneﬂox COBepIIIaeTCH HA BCeX 9Tanax HX >KA3HW. OHH MHTpH-
PYIOT OT 6eperoB K MecTam OOHTaHMsT U O6PATHO K MPHMOPEMBAM pex I JIMHEKH B Cy0HMaro, a Taroxe
TIpH HEeGNATOTIPASTHOM [230BOM DE)KMME WIH IIpH .0TCYTCTBHH Noaxosuere cybcrpara: Iloutu Bee
BH/IBI TIOKCHOK ABJLAIOTCA 4ACTHIO CHOCHMOL'O GeHTOCA AMypa H ero ropumx TIPHTOKOB.

[To BpemeHH JI€TA PAINMMUACTCA 5 Cpymir MOKEHOK:

I- BecenHAs. Bumpl, BhUICTAIOH[ME B TIEPBBIX HIC/IAX Mas, CepeIHHE Masd, WIH B IoClemHel
€ro Jiekajie 1 HCUE3aloliue B KOHIE HIOA ~— HRYAJIC aBFYCTd; PE/IKO B CePe/IHHE aBIYCTa.

II- Becenne-nerHsia. Buasr, Bsme'rmomm'a TIOCSICAMAX YUCJIRX MAA H HCUYCIANOIHME B KOHIE
TpEThe AEKagnl -aBrycra. A ta

III- nepexofiHasi. 3Ta TPYHIA OuYeHb OGMH3KA M npezxmnymeﬁ, 'HO ee BRILI JICTAOT JOJIBIHE
H OOBIUHBI IO CEPEAMHBI CeHTAGpA. °

IV- neTnsas. BuAnl, BbUICTAIOUIHE H HACYESAIONHE JICTOM. HMIOHD — HAYAJI0 CeHTAOps. Jlermmii
[IePHOA 9TOH OBOJIBHO OGIMPHON FrpyiEmI —'2~3 mechra.

V- DeTHe-0CeHHANA. BUinl, BHUICTAIONHE JIETOM ¥ ACYE3AIOMUEe OCEHBIO — B KOHHE Tperheil
ACKaabl CEHTSOpsA WM B IIepBOH -Aexaje OKTPAGPA, peAKC — B COpEAHHE OKTAOPSA; HMEIOT Hau-
Gosmbiumit 1epuox tera — 3—4,5 mecsua. Crofa OTHOCHTCA GOMIMECTBO BUROB.



