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Program/IIporpamma
11.09.2010

Arriving and hotel settlement for work-shop participants
3ae3/ 1 pacceaeHue Y4aCTHUKOB

19.00-21.00 Informal meeting of work-shop participants
HedopmanbHas BcTpeda y4acTHUKOB COBEIIAHUS

12.09.2011

9.00-10.00 Registration of participants and gests /
Perucrpauust y4yaCTHUKOB U rOCTEU



10.00-10.20 Director of Zoological Institute RAS O.N. Pugachev. OPENING
SPEECH FOR THE INTERNATIONAL CONFERENCE AND WORK-SHOP
Hupexrop 31MH PAH wunen xopp PAH O.H. IHyrawes. OTKPbLITUE
MEXJIYHAPOJHOI'O PABOYEI'O COBEIIAHHUA 110 IIPOBJIEME
BUJIOB JBOMHUKOB Y OPTAHU3MOB BOJIHBIX DKOCUCTEM

Section 1.
Using of barcoding in studies on biodiversity and sibling species among
copepods (Moderators: V.R. Alekseev &V.l. Monchenko)
Cexyus 1.
Ilpumenenue 6Gapxkoounea npu ucciedo8anuu OUOPA3ZHO0OpaA3Us U BUO0EG-
oesotinuxos y Copepoda
(Benymue B.P. Anekcee u B.11. MoHueHKO)

10.20-10.50 Maria_Rosa Miracle, (University of Valencia, Spain), V. R.
Alekseev (ZIN RAS, St. Petersburg), V. I. Monchenko (IZ NAS, Ukraine), V.
Sentandreu & E. Vicente ( both -University of Valencia, Spain)
MOLECULAR-GENETIC BASED REVISION OF THE ACANTHOCYCLOPS
ROBUSTUS GROUP

Mapus Po3a MupakJae (YHuepcuter Banencuu. Hcnanus), B.P. Ajsekcees
(B3UH PAH, Ilerepbypr), B.. Monuenko (U3 HAH, Kues), B. Centanapey u
E. Bucente (00a Yuusepcuter Banencun, Ucnanust) PEBU3U A HUKJIOIIOB
I'PYIIIIBI ACANTHOCYCLOPS ROBUSTUS, OCHOBAHHAS HA
MOJIEKYJISIPHOM TEHETUKE

10.50-11.20 Nikolai S. Mugue (Institute of Developmental Biology RAS,
Institute of Fishery and Oceanography, Moscow) SPECIES FLOCK — FROM
SIMULATION MODEL TO MODEL ORGANISM

Huxkouaii C. Miore (MuctutyT buonoruu passurus PAH / BHUPO)
«bYKETBI BUJOB» — OT MOJIEJIN K MOJIEJIbHBIM BUJIAM

11.20-11.50 Natalia Sukhikh, (ZIN RAS, St. Petersburg), A. Souissi, S. Souissi
(both Université Lille, France) & V.R. Alekseev(ZIN RAS, St. Petersburg)
MORPHOLOGICAL AND MOLECULAR-GENETIC STUDY ON SIBLING
SPECIES IN EURYTEMORA AFFINIS-GROUP

Haramua Cyxux(3UH PAH, Ilerepoypr), A. Cycu, C. Cycu (0ba
VYuuepcurer Jlunel, ®panuus) u B.P. Aaekcees (3MIH PAH, IletepOypr)
MOPOOJIOTMYECKOE " MOJIEKYJISAPHO-TEHETUYECKOE
MCCJIEJOBAHUE BHWJIOB JIBOMHNWKOB B T'PYIIIIE EURYTEMORA
AFFINIS

11.50-12.00 Kode-6peiix



12.00-12.30 1.Yu.Zajdykov, Major T.Yu., Kirilchik S. V, Sukhanova L. V,
& Elena Naumova (all -Limnological Institute SB RAS, Irkutsk) THE
PRELIMINARY RESULTS OF THE MORPHOLOGICAL AND GENETIC
ANALYSIS OF THE POLYMORPHISM OF EPISCHURA BAICALENSIS
(COPEPODA, CALANOIDA).

. 10. 3aiiabikoB, Maiiop T.1O., Kupnabunk C. B. , Cyxanosa JI. B., E.IO.
HaymoBa _ (Bce Jlumnonormueckuit uucturyr CO PAH, Hpkyrtck)
[TPEJABAPUTEJIbHBIE PE3VYJIbTATHI AHAJIN3A
MOPOOJIOT'NMYECKOI'O " MOJIEKVYJIAPHO-TEHETUYECKOI'O
[HOJIUMOP®U3MA EPISCHURA BAICALENSIS (COPEPODA,
CALANOIDA)

12.30-13.00 Vjachaslav Ivanenko (Moscow State University, Moscow) TO
APPLICATION OF DNA-BARCODING IN EVALUATION OF
BIODIVERSITY OF MARINE INVERTEBRATES ON AN EXAMPLE OF
CRUSTACEAN COPEPODS - SYMBIONTS OF SCLERACTINIAN
CORALS

B.H. UBanenko (MI'Y um MB Jlomonocosa, Mocksa) K ITPUMEHEHHWIO
JHK-IITPUXKOAUPOBAHNUA B  OILIEHKE BHUOPA3HOOBPA3UA
MOPCKMX BECIIO3BOHOYHBIX HA IIPUMEPE BECJIIOHOI'MX
PAKOOBPA3HbIX — CUMBMOHTOB CKJIEPAKTMHHWEBBIX KOPAJIJIOB

13.00-13-30 Victor Alekseev (ZIN RAS), V.I. Monchenko (Institute of
Zoology (NAS Ukraine) STUDY ON CRYPTIC SPECIATION AMONG
COPEPODS IN THE FRAME OF INTERNATIONAL BILATERAL
RUSSIAN-UKRAINIAN PROJECT - RESULTS, PROBLEMS AND
PROSPECTIVE

B.P. Axaexkceee (BUH PAH) u B.UA. Monuenko (I3 HAHY)
NCCIEAOBAHUE KPUIITUYECKUX BHWUIAOB VY KOIIEIIOA C
NCIIOJIb3OBAHUEM BAPKOJIMHI'A B PAMKAX POCCHICKO-
YKPAMHCKOI'O MEXJIYHAPOJHOI'O ITPOEKTA - JOCTHWXEHMNA,
[MTPOBJIEMBbI U ITEPCITEKTUBBI

13.30-14.30 Lunch/O6en

Section 2.
Cryptic speciation in aquatic organisms of Russia and Ukraine
(Moderators: V.I.Monchenko & V.R.Alekseev)
Cexyus 2.
Hccneoosanue xpunmuuecko2o 6u0000paz08anusi y OpPeaHU3MO8 BOOHbLIX
axocucmem Poccuu u Yxkpaunol
(Benymue B.M. Monyenko u B.P. Anekcees)



14.30-15-00. Vladislav_ Monchenko (Institute of Zoology, Kiev); V.R.Alekseev
(Zoological Institute, S.Peterburg); L.P.Gaponova (SCEBM, Kiev), M.
Miracle (Spain)

CRYPTIC SPECIES IN ACANTHOCYCLOPS VERNALIS
(COPEPODA:CYCLOPOIDA): EVIDENS FROM CROSSBREEDING
EXPERIMENTS

B. U. Monuenko (Mactutyr 3o0omoruu, HIIEBM HAHY, Kuer), B. P.
AuiekceeB (3oonormyeckuid uHcTHTYT PAH, Cankr-IletrepOypr), JLIL
I'anonoBa (HIIEBM HAHY, KwueB) M. Mupakiae (Mchoanus)
KPUIITUYECKHUE BUJbI Y ACANTHOCYCLOPS VERNALIS (COPEPODA:
CYCLOPOIDA): SKCIIEPUMEHTEHI 11O CKPEIIIMBAHUWIO

15.00-15.30 Lesya Garlitska (Odesa Branch Institute of Biology of Southern
Seas, NAS Ukraine), Neretina Tatyana (Nikolai Pertsov White Sea Biological
Station of Moscow State University, Moscow) & Mugue Nikolay (Institute of
Developmental Biology RAS, Institute of Fishery and Oceanography, Moscow)
GENETIC ISOLATION AMONG SYMPATRIC MORPHS OF A
MEIOBENTHIC COPEPOD FROM GEOGRAPHICALLY REMOTE
REGIONS

JI. Tapaunkasa (Onecckuii  dwmman MHBIOM HAHY), Heperuna, T.
(benomopckas Ouoctanmus MI'Y) u H. Mwre (UBP PAH, Mocksa)
I'EHETUUYECKASA MN30JALIUMA CPEA CUMITATPUYECKHUX MOP® 13
I'EOPA®UNYECKHU PA3OBIIEHHBIX PETMOHOB

15.30-16.00 Elena Fefilova (Institute of Biology, Komi Scientific Centre, Ural
Branch, Russian Academy of Science)

POTENTIAL  SIBLING  SPECIES AMONGST FRESHWATER
HARPACTICOIDS

E. B. ®epuaoa (Yupexaenne PAH Uucrtutyr Ouonorun Komm HII YpO
PAH)

ITOTEHLMAJIBHBIE BU/IbI CPEJI ITPECHOBOJHbBIX I"'APITAKTULIN/I

16.00-16.15 Kode-6peiix

16.15-16.45 Dmitry Lajus (SPb State University, Russia), N.M. Sukhikh &
V.R. Alekseev (both -Zoological Institute, S.Peterburg)

DO MORPHOLOGICALLY SIMILAR SPECIES IN COPEPODS ALWAYS
REPRESENT TRUE TWIN SPECIES?

JJL. Jlaiiye (CIIOI'Y, Poccus), H. M. Cyxux, B.P. AnekceeB (0o6a - 3VIH
PAH)

BCEI'JIA JI1 MOP®OOJIOTMYECKM CXOIHBIE BHWJIbI KOIIEIIO/
[IPEJCTABJIAIOT COBOM BUIbI-IBOMHUKN?



16.45-17.15 V.1.Monchenko (Institute of Zoology, MEBRC NAS Ukraine,
Kiev),

L.P. Gaponova (MEBRC NAS Ukraine, Kiev ), L.V. Samchyshyna (MEBRC
NAS Ukraine, Kiev ) CRYPTIC SPECIES IN EUCYCLOPS SERRULATUS
(COPEPODA:CYCLOPOIDA):

RESULTS OF CROSSBREEDING EXPERIMENTS.

B. . Monuenko (Mactutyt 300m0orun, HIIEBM HAH VYkpaunsi, Kues), JLIL.
I'anmonoBa (HIIEBM HAH VYkpaunsl, Kues), JI. B. Camunmuna (HIIEBM
HAH VYxkpaunsi, Kuen)

KPUIITUYECKUE BHUJbBI B TPVYIIIE EUCYCLOPS SERRULATUS
(COPEPODA:CYCLOPOIDA): TI0 PE3VJIbLTATAM DSKCIIEPUMEHTOB
[1O CKPEILIMBAHUIO

19.00 Visiting of Aleksandrinsky Theatre Ballet Performance “Swan Lake”
[Tocemenue Anekcanapunckoro teatpa (baner Jlebeaunoe 03epo)

13.09.2011
Field trip to Petergoff to visit the type localities of 5 Fischer’s species with
attending of fountains and Constantine Palace
(Start at 11 a.m. from Zoological Institute, duration approximately 8 hours)
Beiesn B Ilereprogp m cOop marepuaioB U3 THIOBBIX MeCT OOMTaHMA 5
@uIIEePOBCKUX BHJAOB NHUKJIONHA ¢ MocelmieHueM (POHTAHOB H
KoHCTaHTHHOBCKOIO ABOPIA
(Boiezx or raasuoro kopmyca 3UH PAH B 11.00. OpuenTupoBoYHasi
NMPOJOJIKUTEIbHOCTH 8 4acoB)

14.09.2011
Master-classes on modern method using in cryptic copepod species
diagnosis
(Curators: V.R. Alekseev V. I. Monchenko)
HpaKTI/IquKl/Ie 3aHATHA 110 MPUMCHCHHIO COBPEMCHHBLIX MCTOIOB  JJIA
AUArHOCTHUKH KPUIITHYICCKHUX BUI0B
(xyparops! B.P. AnekceeB, B.U. Mon4eHko)

1. EXPRESS-METHOD IN INTEGUMENTAL ORGAN ANALYSES IN
COPEPODS

(Leaders: V.R. Alekseev & E. Ju. Naumova)

[TPUMEHEHUE O3BKCIIPECC METOJA IIPU U3YYEHUMU OPI'AHOB
MHTET'YMEHTA KOIIEITO/] (

3anstue BenyT: B.P. AugekceeB (3VIH PAH, C. Ilerep6ypr, Poccus), E.FO.
Haymosa (JIUH CO PAH, Upkytck, Poccus)

(Mecto npoBeaenus - Otaenenue cucremaTuku JlabopaTopuu npecHOBOIHOM U
skcniepuMenTanbHor ruapoounonorun 3UH PAH. Bpems nporeaenus: 10.00-

11.30)



2. EXPERIMENTAL HYBRIDIZATION IN COPEPODS
(Leaders: V.1. Monchenko, & L.P. Gaponova )

OCOBEHHOCTHU [NPUMEHEHUW A SKCITEPUMEHTAJIBHOM
[MBPUAN3ALNN Y KOITEIIO/
3aHATHE BENYT: B.A. Monuenko, JLII TanonoBa.(Hayunsiii ueHtp

PKOMOHHUTOpUHTA U OuopasznooOpasus meranonuca HAH VYkpaunsl UHcTUTyT
3oonoruu uM. .M. lImanerayzena HAH Ykpaunsr)

(Mecto mpoBenenus - Jlab. IIpecHoOBomHOW ©  JKCIEpUMEHTAIBHOMN
rugpoouoaoruu 3MH PAH. Bpems nposenenns: 11-30- 13.00)

13.30-16.30 Lunch and moving to the second building of ZIN RAS
O6en u epeesn B koprnyc 2 3MH PAH

3. BARCODING AS A MODERN METHOD OF MOLECULAR GENETIC
SPECIES DIAGNOSTIC
(Leaders: N.I. Abramson & N.M. Sukhikh)
BAPKOJUHI, KAK COBPEMEHHBIM METOJ MOJIEKVJISIPHO
TEHETUYECKON JMATHOCTUKMN BHUJOBOW IIPMHAJJIEXXHOCTU
BOJHBIX OPT’AHU3MOB
3anstue Benyt: H.U. A6pamcon, H.M. Cyxux)

(Mecto ipoBenenust - 1ab. MousekymnsipHo-reHeTndeckoi cuctematuku 3VH

PAH. Bpewms npoenenus 16.30-18.30

19.30 Festival dinner in Chinese restaurant
VY3KUH B KUTAlICKOM PECTOpaHE

15.09.2011
Round table on prospective of the cryptic species problem solving and
common scientific publication preparation for international bilateral grants
Russia-Ukraine, Russia-France and Russia-Spain
(Moderators: V.R. Alekseev, M.R. Miracle and V.l. Monchenko)

Kpyrabii ¢Tos 151 00Cy:KIeHHs MEePCIEeKTUB U3YYeHHUs NpodaeMbl BUAOB-
ABOMHHUKOB W MNOATOTOBKH COBMECTHBIX NYOJMKAIMI 1O pe3yjabTaram
MEXKAYHAPOAHBIX IpaHTOB Poccusi-Ykpauna, Poccusi-®@panuus, Poccusi-
HUcnanus. Moneparopst B.P. Asekcees, B.U. Monuenko, M.-P. MupaxiJie

10.00-11.30 Cryptic speciation in Acanthocyclops robustus group in the Old and
New World Conveners: V.l. Monchenko and M.R. Miracle

Kpunruueckoe BumooOpazoBanue y npeacrasutencii Acanthocyclops robustus
group Craporo u HoBoro Cpera— kouHBuHbepbl akaja. HAHVYkpaunsr B.H.
Monuenko u [Ipod. Yausepcurera Banencuu [Ip. Mapuss Mupakiie



11.30-13.00 Sibling-species in Eucyclops serrulatus group Conveners: V.R.
Alekseev & V.I. Monchenko

Buael nBoiiHuKkK cpenu npeacraBurescii Eucyclops serrulatus group mupoBoit
dbayHbl KOHBUHBEPHI 3aB.0TA. cucrematuku, 3UH PAH 1.0.1H. B.P. AnekceeB u
akaa. HAHYkpaunsl B.A. MoH4YeHKO

13.00-14.30 Lunch/O6en
14.00-16.00
2. Meeting on preparation of proposals for international bilateral projects
to study copepod biodiversity in 2012-2013
3acenaHue 1O MOATOTOBKE MEKIYHAPOAHBIX IPOEKTOB IO H3YYEHHUIO
OouopasHooOpa3usi cpeau konenoa B 2012-2013 rr.

16.00-16.30 V.R. Alekseev Rules for paper presentations

3. B.P. AnexkceeB [IpaBuia moAroToBKH M CPOKH CIIaYM PyKONUCEH B COOPHUK
TpynoB 31H (pycckos3pIuHbIE CTaThU) M MEXKAYHAPOJHBIA HAYYHBIA KypHAI
Crustaceana (aHr0s3bIYHbIE CTATHU)

16.30- 18.00

4. Common discussion & closing

O6mas nuckyccust mo mpobaeme, BEIpadoTKa pEKOMEHIAIUHN TT0 HCCIICIOBAHUIO
KPUTITUYECKOTO BU000pPa30BaHUS y BOJHBIX OPraHU3MOB U 3aKPBITHE
COBEIIAHUS

16.09.2011
OTbe3] y4aCTHMKOB COBEIAHMUS



Abstracts
Te3ucol

V. R. Alekseev (ZIN RAS, alekseev@zin.ru) & V.lI. Monchenko (Institute of
Zoology NAS Ukraine vmon@izan.kiev.ua)

STUDY ON CRYPTIC SPECIATION AMONG COPEPODS IN THE FRAME
OF INTERNATIONAL BILATERAL RUSSIAN-UKRAINIAN PROJECT -
RESULTS, PROBLEMS AND PROSPECTIVE

Sibling species are morphologically very close but genetically and ecologically
isolated. This phenomenon was known since 19 century but real investigation in
this field among Copepods as well as other aquatic invertebrates has been started
only recently. The real interest to this problem arisen when international
biodiversity program had been announced and new relatively fast and quite
objective molecular-genetic methods had been appeared. Biological invasion
problem also brought an additional interest to sibling species separation. Recent
studies with barcode using in Baltic Sea showed that mass species Eurytemora
affinis was substituted in some areas of the sea by North American sibling
species Eurytemora carolleeae that had been arrived possibly with ship ballast
waters (Alekseev at al. 2009). As copepods are one of the most important group
of invertebrates in aquatic ecosystems they are intensively studied by
taxonomists and systematics in many countries. Many cyclopid species
especially from southern countries are known as intermediate host of parasites
and human diseases including such serious illness like cholera. These copepod
species due to climate changes and human mediated transportation move to
northern countries that is not studied well both in Ukraine and Russia. Our study
was aimed to verify the role of sibling species in local biodiversity in fresh and
brackish water bodies in both countries including watersheds of two common
seas (Azov and Black Seas) and two reference (Caspian and White Seas) seas.
The first results of this study are discussed.

B.P. AnexceeB (3UH PAH alekseev@zin.ru) u B.U. Monuenko (113 HAHY
vmon@izan.kiev.ua)

NCCIIEJOBAHUE KPUIITUYECKMX BHUJAOB VY KOIIEIIOJ C
VICIIOJIb30BAHUEM BAPKOJIMHI'A B PAMKAX POCCHICKO-
YKPANHCKOI'O MEXJAYHAPOJIHOI'O ITPOEKTA - HOCTWXXEHNA,
[TPOBJIEMbI U ITEPCIIEKTHUBBI

Buner-gBoiinnku  001afaroT  BHEIMIHUM CXOACTBOM, T.€. CXOICTBOM IIO
MOP(OJIOTUYECKUM KPUTEPUSIM, HO Pa3IMYaIONIMECs MO JPYTHMM MpU3HAKAM.
OHU TEHETUYECKH W30JUPOBAHBI W TIPU COBMECTHOM OOWUTAaHWUU 3aHUMAIOT
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pa3HbIe 3KOJOTrHYecKre HUImM. DToT (peHoMeH u3BecteH enie ¢ XIX Beka, HO
peaJlbHbIM HM3YYEHUEM BHJIOB JBOMHUKOB CpEIM BOJHBIX OECIO3BOHOYHBIX
y4YeHble B Hallle cTpaHe U 3a pPyOekOM 3aHSUIUCh CPAaBHUTENIBHO HEJIABHO.
NuTepec k BUIaM JBOMHMKAM BO3HUK B CBA3M C ITIOCTAaHOBKOW KPYIIHOM
MEXJAYHapOJHONM HAyYHOM MporpamMMmbl IO H3Y4YEHHIO OuOpa3zHOOOpas3us, a
TaK)K€ C TOSBICHUEM OOBEKTUBHBIX U OTHOCUTEIBHO OBICTPBHIX METOOB
BBISIBIICHUS OTUX BHUJOB, IMPEXKIE BCErO0  MOJEKYJIAPHO-TEHETUYECKOM
JTMArHOCTUKH. JIOTIOMHUTENbHBIA HHTEpeC K MpodiieMe BUIOB JIBOWHUKOB
OOyCJIOBJIEH pPa3BUTHEM UCCJIEIOBAaHUNW 1O OHOJIOTMYECKUM HWHBA3USIM.
HenaBHumu paboTaMu € HCIOJIb30BaHWEM OapKOJIMHIAa Kak KpUTEpHs
JUTUTEIBHOCTH M30JISIUHU ObLIO MOKa3aHo, 4To B banTuiickom Mope momyssius
TAaKOTO MaccoBoro Buja kak Eurytemora affinis yxe B 3HauuTensHOM cTEleHU
(or 10 mo 100%) BwITECHSIETCS BUIOM JBOMHHMKOM IMOMAaBIIMM ClOJa U3
CeBepHoii Amepuku (Anekcees u ap. 2009).

BecinoHorue paku SBISIIOTCS BaKHEWIIEW TPYIIIOW BOJHBIX DJKOCUCTEM H
aKTUBHO HCCIEAYIOTCS KaK 3KOJOraMu TaK M CHUCTEMAaTHKaMHU Pa3HbIX CTpaH.
NHTepec K HM3YyYEHHIO AITHUX PpPaKOOOpPAa3HBIX  OMpeAeNsieTcs MX IIUPOKOM
OMOTONMUYECKON BaJIEHTHOCTBIO, BBICOKOW YCTOWYMBOCTBIO K AHTPOIOT€HHBIM
Harpyskam, XopoIio pa3zpaboTaHHOHN kiaccuueckou cucremarukoit. Copepoda,
KaK U JPYrue BUIbI PaKOOOpPa3HBIX aKTUBHO PACCEISIOTCS BCIEACTBUE POCTa
TPAHCIIOPTHBIX MOTOKOB BOJHBIM IyTEM, a TAK)KE€ KIMMATHUYECKUX HW3MEHEHHI,
OJTHAKO 3TOT MPOLECC B YKa3aHHOM pPErHMOHE HEJOCTaTOYHO OLIEHEH H3-32
OTCYTCTBUS 3/E€Ch CIELHAIBHBIX HCCIEN0BaHWNA. MHOrMe BHJIbBI LUKIONU,
OCOOCHHO Cpelyd MpeACcTaBUTENEH IKHON (ayHbl, XOpOILIO HU3BECTHBI, Kak
IIPOMEKYTOUHBIE X0351€Ba PA3JIMYHbBIX MapasUTHYECKUX OPraHU3MOB, TaK U Kak
€CTECTBEHHOE JIENO CTOJIb CEPbE3HBIX MATOTE€HHBIX OPraHU3MOB, Kak XoOJjepa.
[IpoBeneHHOE WUCCIEeNOBaHUE OBUIO HAMPABIEHO HAa OLEHKY pOJM BHUJIOB
JBOMHUKOB Yy BECIOHOTMX pPakoB B (OPMUPOBAHUM OUOJOTHYECKOTO
pa3Ho00pa3us BOAHBIX SKOCHUCTEM JIByX CTpaH. Llenbio ero ObUIO COMOCTaBUTH
YPOBEHb OMOJIOTMYECKON M30JSMK U HAKOIUICHHBIX 34 MEPUOJ] 3TON H3OJISLINU
paznuyuii B reHoMe U MOP(}OIOTHYECKUX OCOOECHHOCTSIX Y KOMENOJ CEBEPHBIX
perroHoB Poccuu M I0KHBIX MOMYJSIIUI 3THX e BUIOB B YKpaune. Pabota
BBITIOJIHAJIACHh B BOJOEMax OacceiiHOB 4 BHYTPEHHHMX MOpEW, U3 KOTOPHIX JIBa
(A3oBckoe u YepHoe) siBmsitoTcss obmmmu miis Poccum u YkpauHbl, a JBa
npyrux (bemoe, banTuiickoe) akTUBHO WCCIEAYIOTCS MEXIyHAPOIHBIM
HAYYHBIM COOOIIECTBOM B CBSI3U C IPOOJIEMOI pacceneHus Yy>KepOIHBIX BUIOB
0€Cr03BOHOYHBIX OpraHU3MOB. IlepBbie pE3YNbTATHI, U3YyYEHUS
OJIM3KOPOACTBEHHBIX  BHJAOB B YKpauHe M Poccum, a TakkKe Haaudue B
3oonornueckom  uHctutyre PAH  nmpuOopnoii  0a3pl  ais  U3ydeHHUs
HYKJICOTUJITHOM MOCJIEJOBATENIbHOCTH B T€HOMAax pPakoOOpa3HbIX, MO3BOJUIH
NOJIYYUTh DS 3HAYUTENbHBIX PE3yJbTAaTOB B MCCIEJOBAaHUS pOJIM BUIOB
JNBOMHUKOB B (QopMuUpoBaHUU (PAyHHCTUYECKUX KOMIUIEKCOB BOJOEMOB
3HAUUTEJIIBHOW 0 IUIOIIAJAM 4YacTu EBponmbl W HCCIEO0BaTh IPOLIECCHI
pacceseHusi BUJ0B BCEJICHIIEB B BOJOEMaX 00€HX CTpaH.
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Elena Fefilova

Institute of Biology, Komi Scientific Centre, Ural Branch, Russian Academy of
Science

fefilova@ib.komisc.ru

POTENTIAL SIBLING SPECIES  AMONGST FRESHWATER
HARPACTICOIDS

At present, order Harpactiformes include more than thousand freshwater
species from three families. Relatively with other Copepod orders, biology and
ecology freshwater harpacticoids are studied poorly, systematic is founded on
features of external morphology. Amongst marine harpacticoids are known
sibling species, for instance Coullana canadensis and Coullana sp., Tisbe
holothuriae and T. battagliai, they are morphological similar, but having
behavioural or ecological differences (Bergmans, Janssens, 1988; Frey,
Lonsdale, Snell, 1998). Study of genomes of some freshwater harpacticoid
species, on our opinion, will allow revealing sibling forms amongst ones. They
are widespread species with high degree of morphological variability:
Bryocamptus zschokkei, Maraenobiotus brucei and M. insignipes, Epactophanes
richardi, Moraria schmeili. There is expecting based on the data about biology
and ecology of Canthocamptus staphylinus that it is group of species. C.
staphylinus is studied relatively well due to large for harpacticoids sizes, wide
geographical spreading and ecological potential (it inhabits the water bodies
from temporary puddles to large lakes). The species is known as stenothermic
and cold-lovely, warm period it spend in diapause (Borutsky, 1952; Sarvala,
1979; Kurashov, 1994, 1996). Our observations of C. staphylinus in the different
type water bodies in the northern regions and in experiments give cause for to
study species using molecular-genetic methods. This study was supported by
bilateral RFBR-Ukraine grant N 10-04-90420

Enena ®eduiioa

VYupexxnenue PAH Uncturyt 6nonoruun Komu HIT YpO PAH
fefilova@ib.komisc.ru

I[TOTEHIMWAJIBHBIE BUIbI CPEI ITPECHOBO/IHBIX I'APTTAKTUII /]

B macTosimiee BpeMs OTpsij TaplakTHIIM] HACUMUTHIBAET OOJee ThICSIUU
OOUTAIOMIMX B NPECHBIX BOJAaX BHUAOB, OTHOCSIIHUXCS K TPEeM CeMeicTBam.
CpaBHHUTENBHO C IPYTUMH OTPSAJaMHU BECIOHOTHX PAKOB, OMOJIOTHUS U SKOJIOTHS
IPECHOBOJIHBIX TaplaKTHIM] W3y4deHa cllabo, CUCTEeMaTHKa OCHOBBIBACTCS Ha
npu3Hakax BHewmHed Mmopdonoruu. Cpeaum MOPCKHX NpeICTaBUTENEH 3TOTO
OTpsiJia U3BECTHBI BHUJIbI JBOWHUKH, HarpuMep, Coullana canadensis u Coullana
sp., Tisbe holothuriae u T. battagliai, cxomgueie 1o Mopdomorudaeckum
IpU3HAKaM, HO MMEIOUIUE IOBEJCHUYECKHE pa3iuyuus WM [0 OTHOLIEHHIO K
dakropam cpenbl (Bergmans, Janssens, 1988; Frey, Lonsdale, Snell, 1998).
HccnenoBaHre T€HOMOB HEKOTOPBIX IPECHOBOAHBIX BHUJOB, IO HAaIEMy
MHEHHIO, TO3BOJIUT BBISIBUTH CPEIM MOCIEAHUX KPUIITHYECKHE TaKCOHBI. K HUM
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OTHOCSITCSI IIIMPOKO  PACIpPOCTPAHCHHBIC BUIBI, OOJAJAIOIIAE BBICOKOM
CTCIICHPIO ~ M3MCHYMBOCTH  MOP(QOJOTHYCCKUX  NPHU3HAKOB:  HAIpHUMED,
Bryocamptus zschokkei, Maraenobiotus brucei u M. insignipes, Epactophanes
richardi. Ocraercs OKOHYATEILHO HESICHBIM TOJOXKCHUE B CHCTEMAaTHKE
mopgonornuecku cxonubix Moraria schmeili u M. mrazeki. Ceenenus o
omonmormu u okojoruu Canthocamptus staphylinus maror ocHoBaHue
npernonaratb B HeM cOOpHbIi Bu. [locieannii M3y4eH cpaBHUTEIBHO XOPOIIO
Onmaromaps ~ KpyHOHBIM  JUI  TapHakTHIMI  pa3MepaM,  [IUPOKOMY
reorpaguuecKoMy pacripoOCTPAHCHHIO M ABPUTOIMHOCTU (HACEISCT BOJOEMBI OT
BPEMEHHBIX JIyK JI0 KPYMHBIX 03ep). O ouosorun C. staphylinus u3sectHo, 4To
BHJI CTCHOTCPMHBIN XOJIOJOJFOOMBBIN, TEIUIBIA IIEpHOJ]] Toja IIPOBOJHUT B
cocrosuuu nokos (bopyukuii, 1952; Sarvala, 1979; Kypamos, 1994; Kurashov,
1996). Hamm wnHaOmroneHWs 3TOTO BHJA B BOJOEMAax pa3IMYHOTO TUIA B
CEBEPHBIX PETHMOHaX W B JKCIICPUMEHTAIBHBIX YCIOBUSAX HE COTJIACYIOTCS C
CYIICCTBYIOIIMMHUO BHJIC MPEJACTABICHUSAMHU, YTO MOTJIO OBl JaTh IOBOJ JUIS
nanpHeimero wusydenuss C. staphylinus ¢ mnpumenenuem MoJeKyIsIpHO-
IeHETHYECKUX METOJIOB.

Lesya Garlitskal, Neretina Tatyana2, Mugue Nikolay3
1 Odesa Branch Institute of Biology of Southern Seas, NASU, Odesa, 65125,
Ukraine garlitska@gmail.com

2 Nikolai Pertsov White Sea Biological Station of Moscow State University,
Moscow 119992, Russia
3 Koltzov Institute of Developmental Biology, RAS, Moscow, Russia

GENETIC ISOLATION AMONG SYMPATRIC MORPHS OF A
MEIOBENTHIC COPEPOD
FROM GEOGRAPHICALLY REMOTE REGIONS

Nannopus palusris (Huntemanniidae: Harpacticoida) is a world-wide
distributed, euryhaline species with female polymorphism. In particular, its
populations inhabiting littoral of South Carolina, USA, are known to have 80—
90% of females possessed straight terminal setae and up to 10% possessed an
unusual notch on the basal part of each principle terminal seta of the caudal
ramus. N. palustris was formerly assumed to be a single, cosmopolitan but
highly variable species. Genetic sequencing of the South Carolina population,
however, showed that notched morphs were genetically distinct from other
forms in both 28S rDNA and mitochondrial cytb haplotypes (Staton et al 2005).
Recently, both notched and straight setae females have been found at the Black
River Bight (the White Sea) in similar ratio. Preliminary genetic analysis of D1
region of 28S rDNA also shows clear distinction between these forms: straight
setae females and males demonstrate 3% difference from notched females.
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Interestingly, males with notched caudal rami have been never found, neither in
South Carolina nor in the White Sea.

Thus, our finding of clear genetic differences within small sampling areas from
geographically and historically distinct regions suggests that the wide-spread
variation previously reported as geographic variation (Por 1968, Wells, 1971) is
not just polymorphism within this single “cosmopolitan” species. We suppose
that N. palustris represents a cosmopolitan complex of sympatric species, which
may significantly differ at reproductive, physiological, and ecological levels.

Tapaunkas J.A.,, Heperuna T.B.%, Miore H.C.°

Opecckuii  ¢unmman  MHCTHUTYTa  OMONIOTMH  FOKHBIX ~ MOpEed  UM.
A.O.Koasanesckoro, HAHY, Onecca, 65125, Ykpauna garlitska@gmail.com

benmomopckas Ouosornueckas craHuus uMm. H.lepneBa MockoBckoro
roCcy1apCTBEHHOTO yHHBepcuteTa, MockBa, 119992, Poccus
3 Nuctutytr 6unonorun passutus uM. H.K.Konbmoa, PAH, Mocksa, 119334,
Poccus

I'EHETUYECKAA M30JALA BHYTPU CUMIIATPUYECKUX MOP®
MEMOBEHTOCHOM KOIIEIIOJbI TEOI'PA®UYECKH VYIAJIEHHBIX
PET'TMOHOB

Nannopus palusris (Huntemanniidae: Harpacticoida) —
HIMPOKOPACTIPOCTPAHEHHBIN, IBPUTATUHHBIN BUJI C TOJIUMOPHHU3MOM Yy caMoK. B
YaCTHOCTH, U3BECTHO, YTO €ro MOIYJISIINHN, Hacelswomme nodepexne FHOxHoM
Kapomunsr (CIIA), coctaBisitor 80—-90% camok ¢ mpsIMBIMH T€PMUHATBHBIMU
nieTHHKaMu, a moutu 10% KMerT HeOOBIUHYI0 HACEUYKy Ha Oa3allbHOW 4acTH
OCHOBHOW TepMUHANbHON meTHHKH (ypku. N. palusris cuuraercs emxuHBIM
KOCMOIIOJIUTUYECKUM U OY€Hb U3MEHYUBBIM BUIOM.

['eneTnyeckoe cexkBeHupoBanue monyssiiuu FOxxuoit KaponuHsl, o0JIHaKoO,
MOKa3aja0, 4To MOP(PBI C HACEUKON T€HETUYECKH OTIMYAIUCH OT APYrux Gopm
kak B 28S pIHK Tak u MuroxoHapuaibHOM cytb rammorumax (Staton et al
2005). Henasuo, B uznyunHe Yepnoii Pexu (benoe Mope) ObLIM HaliIeHbI CAMKH
KaK C HACCUCHHBIMH, TaK U C MPSIMBIMU IIETUHKAMU B aHAJIOTUYHOMN TTPOTIOPIIUH.
[IpenBaputenbHblii reHernueckuid anamu3z D1 obmactu 28S pAHK Taxke
MOKa3bIBACT YETKOE pa3IMYMEe MEXAy ITUMU (opMaMU: CaMKH U CaMIlbl C
NPSIMBIMU IIETUHKAMU AEMOHCTPUPYIOT 3% OTIMYME OT CAMOK C HACEYEHHBIMU
nieTHHKaMu. VHTepecHo, 4To caMIilbl ¢ HaCEYECHHBIMHU (PYpPKaTbHBIMU BETBAMH
He ObUn Haiinensl HU B FOxxHo# Kaponune, Hu Ha benom mope.

Takum 00pa3oMm, OOHApYyKEHHOE€ HAMH YETKOE TIE€HETUYECKOE pa3jIuyue B
npenenax HEOOJBINX YYaCTKOB TeorpadUiyecKd W HCTOPUYECKH PA3THIHBIX
PErMOHOB  TOKAa3bIBA€T, YTO IIOPOKOPACHPOCTPAHEHHAss HU3MEHUYUBOCTb,
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coobmraBmrasicss panee kak reorpaduueckne Bapuanuu (Por 1968, Wells, 1971)
HE TOJIbKO MOJMMOp(pHU3M B Hpeaesax OJHOr0 3TOro "KOCMOIOIUTHYECKOro"
Buja. Mel nosiaraem, yto N. palusris npeacrasiisier co00i KOCMOMOJIUTUYECKHMA
KOMIUIEKC CUMIATPUYECKUX BUJOB, KOTOPHIE MOTYT CYIIECTBEHHO OTIMYATHCS
Ha PENPOAYKTUBHOM, PU3NOIOTHYECKOM U 3KOJIOTUYECKOM YPOBHSIX.

B.H. UBanenko (MI'Y um MB Jlomonocosa, ivanenko@mail.bio.msu.ru)

K IIPUMEHEHUIO JHK-IOTPUXKOAWUPOBAHUA B  OLIEHKE
BMOPA3HOOBPA3MS MOPCKHUX BECIIO3BOHOYHbLIX HA IIPUMEPE
BECJIOHOI'IX PAKOOBPA3HBIX — CUMBHMOHTOB
CKIIEPAKTHMHHMEBLIX KOPAJIJIOB

BriepBrie Ha mpuMmepe BECIOHOTHUX PaKOOOpa3HBIX — CUMOMOHTOB (TIapa3uTOB,
KOMMEHCAJIOB U MYTYQJIHCTOB) KOPAJULIOB MPOBEJCHA OIeHKa d(PHEKTHBHOCTH
ucnionb3oBanuss JIHK mrpuxkomoB 5'-dparmenra mnepBoil CyOBeIUHUIIBI
MUTOXOHJAPUAIIBHOTO T'€Ha, KOAUPYIOLIEro Oenok HuToxpoMm-C-oKcuaasy, AJis
OILICHKHU pa3HooOpa3us (hayHbl MOPCKUX OECTIO3BOHOUYHBIX. MaTepuasl cobpaH B
centsa0pe 2010 r Ha kopamnoBsiX pudax octposa Jluzapa (bonbiioit 6apbepHbIi
pud, Tuxuil okean) Ha riyonHax 10 30 M ¢ IPUMEHEHHEM JIETKOBO0JIa3HOTO
CHapsLKEHHMsSI M MOABOAHOM (oroanmnaparypel. B xome paboTsl HccineqoBaHO
Mopdonornueckoe paznoodpazue u JHK mrpuxkonsr 112 sx3emiuisipoB 68
BUJIOB  BECJOHOTUX  pakooOpas3HbIX  OTpsiioB  Siphonostomatoida wu
Poecilostomatoida — cumOnOHTOB 34 BUAOB CKJICPAKTUHHEBBIX KOPAJUIOB.
Bneperie Ha mnpumepe CHUMOUOTHYECKHMX Komemoj moka3zaHo, yto JIHK
HMITPUXKOJUPOBAHKUE TO3BOJIIET MPOBOAUTH OBICTPYIO M KaUYECTBEHHYIO OLICHKY
KaKk pa3HooOpa3us KOMEMoJl, TaK M HMX PacCHpOCTPaHEHUS Ha Pa3HbIX BUIAX
x034eB. [lomydeHHbIE pe3yNabTaThl BBISIBWIM HEOOXOJIUMOCTh MPOBEICHUS
nanbHEHImmMX paboT, HAMpaBICHHBIX HAa TOJEBbIE COOpPHl M JIUATHOCTHKY
CUMOMOTHYECKUX KOIEMO/, CO3JaHHhe KOJUIEKIMH KUBOTHBIX M ux JIHK
OKCTPAKTOB, a Takxke (opmupoBaHue 0as3pl JAHHBIX C H300PUKCHHUSIMH H
oubmuorekoit JIHK mTpuxkogoB CUMOMOTMYECKHX KOMEMOJ U HMX XO35EB,
cOOpaHHBIX B X0JI€ TPOBEACHHBIX PadOT.

V.N. Ivanenko (Moscow State University, ivanenko@mail.bio.msu.ru)

TO APPLICATION OF DNA-BARCODING IN EVALUATION OF
BIODIVERSITY OF MARINE INVERTEBRATES ON AN EXAMPLE OF
CRUSTACEAN COPEPODS - SYMBIONTS OF SCLERACTINIAN
CORALS

For the first time on an example of crustacean copepods — symbionts (parasites,
commensals and mutualists) of corals evaluation of efficiency of DNA-barcodes
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(COl) for study of biodiversity of marine invertebrates was conducted. The
material was collected by SCUBA in September 2010 on coral reefs around the
Lizard Island (Great Barrier Reef, Pacific Ocean) on depths to 30 m with using
of underwater photocamera. As a result morphological diversity and DNA
barcodes of 112 specimens of 68 species of crustacean copepods representing
orders Siphonostomatoida and Poecilostomatoida - symbionts of 34 species of
scleractinian corals was investigated. It is shown that DNA-barcodes allow
conducting fast and efficient evaluation of diversity of copepods and their
distributions on the corals hosts. The results revealed necessity of further works
on sampling and identification of copepods, maintaining of collections of
vouchers and their extracted DNA, creation of database including images and
DNA-barcodes of symbiotic copepods and their hosts.

Dmitry Lajus (SPb State University, Russia dlajus@yahoo.com), N.M.
Sukhikh & V.R. Alekseev (both -Zoological Institute, S.Peterburg)

DO MORPHOLOGICALLY SIMILAR SPECIES IN COPEPODS ALWAYS
REPRESENT TRUE TWIN SPECIES?

Twin species (which are also called cryptic or sister species) by definition
are good biological species without clear morphological differences. It is
considered that typically twin species represent a specific stage of speciation
when a gene flow between populations has been already broken, but species-
specific adaptations have not yet resulted in clear morphological differences.
This explains an interest of evolutionary biologists to this phenomenon. At the
same time, conclusions about twin status of species can also result from non-
sufficient attention of researchers to morphological analysis.

In Copepods, twin species are becoming a frequently mentioned
phenomenon. At the same time, an analysis of literature sources indicates that
typically a conclusion about twin status of studied species is often based on
genetic studies only without appropriate morphological studies. Deductions
about absence of morphological differentiation in these cases are usually made
on the basis of previous taxonomical investigations without their critical
analysis.

As an example we are explored a situation with a brackish water copepod
Eurytemora affinis which is considered a complex of twin species. This
conclusion has been made after molecular-genetic study which involved several
local populations from vast distribution range (Lee 1999). Several clearly
genetically differentiated forms have been identified. Further morphological
study which utilized three traditional morphologic characters, did not find
differences between these forms (Lee and Frost 2002). However more recent
and detailed morphological analyses revealed a number of not only quantitative
but also qualitative morphological differences which allowed to describe a new

15



species E. carolleeae (Alekseev and Souissi 2011). Our comparison of
American and European clades of Eurytemora using range of morphological
methods also confirmed evident differentiation between them.

Therefore, a critical analysis of situation with twin species in Eurytemora
complex shows that previous conclusion about twin-species status of this form
was rather obtained due to non-sufficient attention of authors to morphological
analysis than to true twin status of Eurytemora species. In this case we have no
reasons to assume the specific stage of speciation of the complex when species
already approached reproductive isolation but did not manifest morphological
differences. Based on literature analysis, we may suggest that this case is quite
typical for many other copepod studies where attention to morphological studies
IS not always sufficient.

JJL. Jlaiiye (CIIOT'Y, Poccus), H. M. Cyxux, B.P. AnekceeB (06a - 31IH
PAH)

BCEI'IA JI1 MOPDOJIOTMYECKN CXOJIHBIE BHW/bI KOIIEIIOJ
I[MPEACTABJIAIOT COBOU BUbI-ABONMHUKN?

Bunbl-OMu3Hebl — 3TO XOpOIIME OHOJIOTMYECKHE BHABI 0€3 3aMETHBIX
Mopdonorudeckux pasnmuuuid. CuumraeTrcs, UYTo OOBIYHO BHIABI-OJU3HEIIBI
MPEACTABIISAIOT COOOM OIpeeACHHBIN 3Tall BHA0OOpa30BaHMUs, KOTJa ITOTOKA
T€HOB MEXKIy TOMYJISIUIMH YK€ HET, HO BUJIOBBIC aJanTaIliy CIlle HE TIPUBEIH
K SBHBIM MOP(MOJOTHUCCKUM Pa3IudusM. B CBSI3M C 3THM BUIBI-JIBOMHUKH
MPEACTABISIOT OCOOBIA MHTEPEC C TOYKHU 3PEHUS HBOIIOLMOHHON Ouosoruu. B
TO K€ BpPEMsl, BBIBOJ O TOM, YTO BHJBI SIBJISIOTCS JTBOWHHKAMHU, MOXKET OBIThH
CJICICTBUEM HEJIOCTATOYHOTO BHUMAaHUS UCCiea0BaTeNell K MOP(HOIOrHIECKOMY
aHaJH3Yy.

Bunbl-IBOWHUKY BCE dalle OTMEYaroTcs cpeau komemnoja. OgHako, aHauu3
JUTEpaTypbl TOKAa3bIBAa€T, YTO OOBIYHO BBIBOJ O JBOMHHUKOBOM CTaTycCe
W3YUYCHHBIX BHUJOB OCHOBAaH TOJBKO Ha TEHETHYECKHX HCCIEIOBAaHUIX Oe€3
a7IcKBaTHOTO MOP(OJIOTHYECKOro aHaju3a. 3aKiIi4YeHue o0 OTCYTCTBUU
Mopdonorndecko auddepeHanuy B 3TUX CIydasx OOBIYHO JeiaeTcs Ha
OCHOBAaHMHM  TPEIBIAYIIUX  TAaKCOHOMHYECKHMX  HCCIENOBaHUNA  0e3  uX
KPUTHYCCKOTO aHaJIN3a.

B kagecTBe nmpuMepa Mbl U3YUWJIM CUTYalUIO C COJOHOBATOBOJAHON KOMEMOAOM
Eurytemora affinis, cuuraromieiicss KOMIUIEKCOM BHI0B-OJIM3HEI[OB. DTOT BBIBOI
ObUI clenaH B pe3yJibTaTe MOJIEKYJSIPHO-TEHETUYECKOI0 HUCCIEA0BaHMS,
KOTOPOE OXBAaTHIBAJIO Psiji MOMYJIsIuid U3 orpoMHoro apeana (Lee, 1999). bruio
BBISIBIEHO  HECKOJIBKO  TeHeTuuecku  AuddepeHuupoBaHHbIX  (opm.
[TocnenoBaBmime 3a 3TUM MOP(QOJOTHMUECKHE HCCIEAOBAHUS, B KOTOPBIX
UCIOJIb30BAIMCh TPU  TPAJUIUOHHBIX MOPQOJOTHUUECKHX TMpPU3HAKA, HE
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MO3BOJIMIIM OOHAPYXKUTh paznuuuii mMexay stumu Gopmamu (Lee and Frost,
2002). Ognako MpOBENEHHBI HETABHO JIE€TANbHBI MOP(OIOTHUECKUA aHAIN3
BBISIBUJI  PSiJl  HE  TOJIBKO  KOJMYECTBEHHbIEX, HO M  KayeCTBEHHBIX
MOP(OJIOTHUECKUX OTIMYUI, YTO MMO3BOJIWIO ONKcaTh HOBBIM B E. carolleeae
(AnekceeB u Souissi 2011). Hamre cpaBHeHHe aMepUKAaHCKOW M €BpONEHCKON
knaapl Eurytemora ¢ ucrosnb3oBaHMEM cIeKTpa MOP(OIOrHUEcKUX METOJ0B
TaK)Ke MOATBEPIUI OUE€BHUIHbIE MOP(OIOrHUECKHE OTINYMS MEKIY HUMHU.

Takum 00pa3oM, KpPUTHYECKUH aHAIU3 CUTyalldd C KOMILUIEKCOM BHJIOB-
NBOMHUKOB Eurytemora mokassiBaeT, 4To 00Jiee paHHUIA BBIBOJ O IBOWHUKOBOM
cTaTyce ATUX BHUJOB ObUI OOYCJIOBJICH, B IMEPBYIO OYepe/lb, HATOCTATOYHBIM
BHUMAaHHEM aBTOPOB K WX MOP(HOJIOTHYECKOMY aHaIu3y, a HE UX UCTUHHOMY
JIBOMHUKOBOMY CTaTyCy. B JaHHOM ciydyae y Hac HET HUKAKMX OCHOBAHUU
CUMTaTh, YTO BUJIBI HAXOSATCA HA TOM CTaauu BUI000pA30BaHUA, KOT/A Y¥KE
MMEETCS PENPOAYKTUBHAS U30JIALIMS, HO €111€ HET MOP(OTOTUUECKUX PaA3IUUUM.
AHanu3 JUTEpATypbl MO3BOJISIET MNPEANOJOXKHUTh, UYTO AITOT ClIydaidl BIOJIHE
TUNWYEH JJIsI MHOTMX JIPYTHMX MCCIEHOBAHUSAX KOIEMOJ KOrja JeTalbHbIM
MOP(OJOTUYECKUM HUCCIEIOBAHMUSIM HE BCEerjaa YIelseTcss JO0CTaTOYHOE
BHHMAaHUE.

M.R. Miracle 1, V.R. Alekseev 2, V. Monchenko 3, V. Sentandreu 4 & E.
Vicente 1

1 Dept Microbiology and Ecology, ICBIBE, 46100 Burjassot, University of
Valencia, Spain, email: rosa.miracle@uv.es.

2 Zoological Institute of the Russian Academy of Sciences, University

emb. 1, St. Petersburg 199034, Russia, e-mail: valekseev@yahoo.com.

3 Institute of Zoology

NAS Ukraine, B.Khmelnitsky str.15, Kiev 06101, Ukraine.

4 SCSIE, 46100 Burjassot, University of Valencia, Spain.

MOLECULAR-GENETIC BASED REVISION OF THE ACANTHOCYCLOPS
ROBUSTUS GROUP

Taxonomical position and relations among species in so named Acanthocyclops
robustus complex is complicate and ambiguous. Beginning from F. Kiefer's
designation of A. robustus Sars as older synonym of Acanthocyclops americanus
Marsh, a lot of contradictory data on ecological, morphological and behavioural
differences inside this complex have been accumulated. Molecular-genetic tool
(barcode COI) was applied to handle the problem with taxonomy in this genus.
For analysis we used alcohol preserved specimens collected from the terra
typica and/or type water bodies when known. The type populations used in this
study

include: A. robustus specimens collected from Oslo, Norway, A. americanus
from Wisconsin, USA, Acanthocyclops vernalis from Peterhof, Russia,
Acanthocyclops trajani from Etang de Noes, France and Acanthocyclops einslei
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from Lake Creteil, France. Individuals of the A. robustus complex from several
other localities in Spain, France and USA were also compared, using both
molecular-genetic and morphological approaches. COI tree analysis revealed
that A. robustus and A. vernalis from the type localities are different species that
are well separated

species from all other Acanthocyclops studied from other sites. Specimens from
the type locality of A. trajani and A. einslei, from France, although with some
small differences between them, were placed together by the COI analysis in the
group of Acanthocyclops indicated as A. americanus from Wisconsin and other
sites in USA. Populations from other sites in Spain and France with
morphologies similar to A. trajani or to A. einslei were also placed inside the
A.americanus group that possibly reflects the traces of species invasion into
Europe. Inside the A.

americanus group is possible some subdivision accounting for the two forms A.
trajani and A. einslei, although they are scarcely differentiated by COI. Re-
erection of A. americanus as a valid species evaluated as a younger synonym
and separation of it from North European species, such as A. robustus and A.
vernalis is suggested. These three species are re-described under previous names
and an updated key for the species of the genus Acanthocyclops is proposed.
This study was partly supported by bilateral RFBR-Ukraine grant 10-04-90420
Ukr and the grant CGL2009-12229 form the Spanish MCINN

M. Miracle (University of Valencia, Spain); V.I.Monchenko (Institute of
zoology, MEBRC NAS Ukraine, Kiev); V.R.Alekseev (Zoological Institute,
St.Peterburg); L.P.Gaponova (MEB RC NAS Ukraine, Kiev)

CRYPTIC SPECIES IN ACANTHOCYCLOPS VERNALIS
(COPEPODA:CYCLOPOIDA): EVIDENS FROM CROSSBREEDING
EXPERIMENTS.

It is known that in many cases the same species of cyclops according to one
author play a positive role as intermidiate host for some helminth and by other
authors in this relation it is sterile. Those data count up to 20 (Monchenko,
2003). In all these cases, we consider, a question is on sibling species. The most
useful criteria for distinguishing sibling species are lack of interbreeding and
differences in karyology (Price, 1958; Mayr, 1963; Monchenko, 2000, etc.).
The presence (or absence) of reproductive isolation is the most effectively
demonstrated using cross breeding tools.

For our experiments we used small Petri dishes or object-plate with pit for
small water-reservoir for 1-2 cyclopses. The feed was Paramaecium (one time
for 2-3 days). As object for initial experiments we used problematic A.
americanus f. spinosa from Kiev water-reservoire and from pond remote up to
400 km [some authors consider last as subspecies, as form or as synonym
(Yeatman, 1959)] and A. vernalis from temporary pool in vicinity of Kiev.

We assigned evidence of infertility to four categories:
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females produced one or two weakly developed egg sacs which contained 1-5
eggs per sac. This reduced clutch size contrasts with the typical size of 50-100
eggs per clutch in the parental (control) lines. Eggs were nonviable and after 10-
12 days they were covered by fungi. This was the most common evidence of
sterility, empty egg membranes, absence of egg membranes or egg sacs, and
incomplete copulation or absence of copulation.

All these evidence of infertility (or sterility) in different numbers were
obtained in experimental specimen. In all cases obtained biological results
were analogous. The geography of the investigated water-bodies (for both
cyclops- species) was enlarged to two different water-bodies in Kiev region,
many water-bodies in Crimea, river Dniester, Danube delta and lower Dnieper
(Kakhovka water-reservoire). There were some differences in process of
reciprocal copulating: large males A. americanus spinosus (M=969 u, n=20)
more successfully refrained on small A.vernalis females (M=1019 pu, n=26) ,
instead of more weak males A.vernalis (M=816 n, n=21) cannot keep on strong
females A. americanus spinosus (M=1356 u, n=23).

This investigation was led under financial support of NAS Ukraine
bilateral RFBR-Ukraine grant N 10-04-90420

M. Mupaxkiae (Yuuepcurer Bamencuu, HWcmanus), B. W. MoH4YeHKO
(Uuctutyt 300moruu, HIIOBM HAH Vkpaunsi, Kues), B. P. AjekceeB
(3oomornuecknit  mHCTHTYT PAH, Cankr-Ilerepoypr), JLII. TanonoBa
(HOI9BbM HAH VYkpaunsi, Kues)

KPUIITUYECKUE BU/IbI v ACANTHOCYCLOPS VERNALIS
(COPEPODA:CYCLOPOIDA): SKCITEPUMEHTHI ITO CKPEILIUBAHUIO

N3BecTHO, YTO BO MHOTMX CIIy4yasxXx OJHM M T€ >K€ BHJbI ITUKJIOIOB
COTJIACHO OJTHOMY aBTOPY UTPAIOT TMOJIOKUTEIIBHYIO POJIb KaK MPOMEKYTOYHBIC
X0351€Ba HEKOTOPBIX TE€IBMUHTOB, a JPYTUE aBTOPBI CUUTAIOT, YTO OHU B ITOM
OTHOIICHUU CTEPUJIbHBI. DTHX JaHHBIX HamMu cobpano okoio 20 (Monchenko,
2003). Bo Bcex 3Tux ciaydasix, Mbl CUMTaEM, pe€Ub HJET O BHUJAX-/IBOMHHUKAX.
Hanbonee cylmecTBEHHBIMU KPUTEPUSMH JUIsl Pa3iMuusl BUAOB-JIBOMHUKOB
CUMTACTCS OTCYTCTBHE CKPEIIMBAEMOCTH W pa3nudusi B kapuosoruu (Price,
1958; Mayr, 1963; Monchenko, 2000, etc.). Hamuume (wim OTCyTCTBHE)
PENPOAYKTUBHON  m3oJsiuu ~ Hambonee AIPGEKTUBHO  JEMOHCTPUPYETCS
MPOBEJICHUEM IKCIIEPUMEHTAIBHBIX CKPEIIMBAHUM.

JIJ1st HallIUX SKCIIEPUMEHTOB MBI UCTIOJIb30BaIU Malible yamku [letpu wiu
IpeIMETHbIE CTeKJa C yriyOsneHuem it (GOPMHpPOBAaHUS  MaJIEHbKUX
pe3epByapoB Bojbl i 1-2 mukinonoB. Kopmuaun Paramaecium (oaux pas B 2-3
nas). Kak 0OBeKT i TMepBOHAYAIBHBIX JKCIEPUMEHTOB HCIOJIb30BAJICS
npoOaemMaTuuHbIi A. americanus Spinosus u3 KueBckoro BOJOXpaHUIIKIA U U3
npyaa B 400 kM [HEKOTOpbI€ aBTOPHI CUMTAIOT MOCIEAHUM Kak IOJBHI, Kak
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dopmy wim kak cuHonmMm (Yeatman, 1959)] u A. vernalis u3 BpeMeHHOTro
BOJIOEMA B OKPECTHOCTsX I'. Knesa.

Kak cBumerenbcTBa CTEPHIBHOCTH CIIAPUBAHWIA MBI HCIIONH30BAIN YETHIPE
KpUTEPHS:

1. camka TMpOAYIHMPYET OJHO WM J[Ba CIa00 Pa3BUTHIX SHIEBBIX MEIIKA,
KOTOpbIE cojepxaT 1-5 sifia B KaxJA0M MeEIIKe. DTOT PeAyLUPOBAHHBIHI
00BbeM KJIAJKH KOHTPACTUPYET C TUIMMHYHBIM KomrmdecTBOM — 50-100 suir B
KJIQJIKe KOHTPOJIbHOW JIMHUU. SAina ObUTM HEKU3HECTIOCOOHBIE M 4Yepes
10-12 ngue#t mokpbiBamuch TUd@amMu  TpuUOOB. OTH  OTHOIICHUS
paccMaTpuBalOTCs Kak HauOoyiee pacimpoCTpaHEHHBIE TOKa3aTellbCTBa
CTEpUIILHOCTH,

2. TYCThIC SUIIEBBIC MEMOPaHBI,

3. OTCYTCTBHE SIUIIEBBIX MEMOpaH WM SUIIEBBIX MEIITKOB,

4. nedexTHas KOMyJSIHS WA OTCYTCTBUE KOMYJISIINN.

Bce »Tm noka3zatenbcTBa HEIMJIOJOBUTOCTH (WM CTEPUIIBHOCTH) B Pa3HOM
COOTHOIICHHH OBLIN MPEICTaBICHBI y SKCIIEPUMEHTAIBHBIX Map IUKIONOB. Bo
BCEX CIydasx TOJIYYCHHBIH OMOJIOTHYECKH pe3yNbTaT ObLI aHAJOTHYHBIM.
['eorpadust uccieoBaHHBIX BOAOEMOB (111 OOOMX BHJIOB IHUKJIOMH)
pacmpocTpaHsijach Ha JBa pas3lIMYHBIX perrvoHa KueBa, MHOrue BOJOEMBI B
Kpeimy, peky Juectp, nensty [yHas wu wHwxaui Juenp (KaxoBckoe
BojoxpaHwiuine). HaOmoganuch  HEKOTOphle  OTJIMUMA B IIpoliecce
PEIUIPOKHBIX CKpelIMBaHWi: OoJypmme camipbl A. americanus  Spinosus
(M=969 mxMm, Nn=20) OGojee YCHEIIHO YACPKUBAIMCH HAa HEOONBIIUX caMKax A.
vernalis (M=1019 mxmM, N=26) , B TO BpeMs kak Ooiyiee cirabbie camipbl A.
vernalis (M=816 Mkm, N=21) He MOIUIH yJIepKaThCs HAa KPYIMHBIX caMKkax A.
americanus spinosus (M=1356 Mkm, n=23).

DTHU UccleI0BaHus NpoBeIeHbI pu (puHaHcoBor noanep:xkke HAH Ykpaunbl u
poccuiicko-ykpannckuM rpantom N 10-04-90420.

B. . Monuenko (Mactutyt 300morun, HIIEBM HAH VYkpaunsi, Kues), JLIIL.
I'amonoBa (HLIEBM HAH Vkpaunsl, Kues), JI. B. Camunmuna (HLIEBM
HAH VYxpaunsl, Kues)

KPUIITUYECKUE BUJBI B TPVYIIIIE EUCYCLOPS SERRULATUS
(COPEPODA: CYCLOPQOIDA): TIO PE3VYJIbTATAM OSKCIIEPUMEHTOB
[10O CKPEILIMMBAHUIO

JIIss  perUnpoOKHBIX CKpelmMBaHUN ObLIM  B3sITHI ocobu Eucyclops
serrulatus u3 ©OacceitnoB bantuiickoro (mpyn Cankr-IlerepOypr, Poccust) u
YepHoro mopeii (BojioeMbl bacceitHoB [[Henpa u Jlnectpa).

PenunpokHble CKpeIIMBaHUS MEXIy Treorpaduyueckd yaaleHHBIMU
nonysiusmu Eucyclops serrulatus, kotopsie mpuHAAISKAT K OTHOMY PEYHOMY
OacceliHy, OKa3aJIMCh TAKUMU K€ YCIEIIHBIMU, KaK U MEXy OCOOSMU OTHOU H
TOW JK€ MOMyJsAuud. MbI MPOBOIMIM TAaKUE HWCCICIOBAHMS IS TOMYJISIIAN
Oacceitna /{nernpa u 6acceiina /{nectpa.
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[ToneiTKM CcKpenuBaHuil ocobeil w3 momyisnmii Oacceiina J[Hempa ¢

TAaKOBBIMH W3 TOMMynaunuid OacceiiHa JlHecTpa nanmu HeraTUBHBIE PE3YJbTATHI.
CnapuBanue npoucxoawio y 20% mnap u3 15 uccienoBaHHbix Hamu. B 3tom
ciydae y camMoK (pOpMHUPOBAIKCH 1) ONMH WU ABa Cab0 Pa3BUTHIX SUIIEBBIX
MeIllKa, coAepkamux 1-4 gifiia, oAHAKO OHM OBLIM HEXH3HECTIOCOOHBIMU; 2)
rOMOTeHHas siileBas Macca; 3) MycThie STHIeBbIe MEMOPAHBI.
Eucyclops serrulatus u mopdosorudeckn Onm3kum emy Bugom — Eucyclops
macruroides He CKpeUIMBAIOTCS, YTO OTMEYCHO B MPEIbIAYHIMX paboTax
(Monuenko, 2003). Takue uccienoBaHus MIPOBESHBI JIJIs MOIMYJISAIUN Oacceiina
Juenpa u 6acceiina J[aectpa.

PenunpokHbie CKpemMBaHUS MEXIy reorpaduyuecku  yIaJIeHHBIMU
MOMYJISILUSAMU, @ UMEHHO U3 bantuiickoro u YepHoro mopeu, 0ka3aaruch TAKUMHU
K€ YCIEUTHBIMU, KaK U MEXKLy 0COOSMH OJIHOW U TOM ke MOMYJISINH.

OTu uccnenoBanus NpoBeaeHsl pu puHancoBoi noanep:xxke HAH Ykpaunsi.

V.I.Monchenko (Institute of zoology, MEBRC NAS Ukraine, Kiev), L.P.
Gaponova (MEBRC NAS Ukraine, Kiev ), L.V. Samchyshyna (MEBRC NAS
Ukraine, Kiev)

CRYPTIC SPECIES IN EUCYCLOPS SERRULATUS
(COPEPODA:CYCLOPOIDA): RESULTS OF CROSSBREEDING
EXPERIMENTS.

The specimens of Eucyclops serrulatus from of Baltic Sea basin (pond in the
village Ropsha, St. Petersburg, Russia) and Black Sea basin (water-reservoires
of Dnieper and Dniester basins) were taken for crossbreeding experiments.

The reciprocal crossings between geographic remote populations of Eucyclops
serrulatus which belonging to the same basin were as well successful as the
reciprocal crossing between individuals the same population. Such
investigations were carried out for populations from Dnieper basin and Dniester
basin.

Individuals of Eucyclops serrulatus from Dnieper basin and Dniester basin were
crossed. These crosses were unsuccessful. Copulations were observed in 20%
pairs from 15 investigated pairs. In this cases females produced: 1) one or two
weakly developed egg sacs which contained 1-4 eggs per sacs. Eggs were
nonviable; or 2) homogenous egg mass or 3) empty egg membranes.

The reciprocal crossings between Eucyclops serrulatus and morphological close
to species — Eucyclops macruroides demonstrated sterility that was recorded in
previous publications (Monchenko, 2003). Such investigations were carried out
for populations from Dnieper basin and Dniester basin.

The reciprocal crossing between geographic remote populations of Eucyclops
macruroides such as populations from Baltic Sea basin and Black Sea basin
were as well successful as the reciprocal crossing between individuals of the
same population.

This investigation was led under financial support of NAS Ukraine.
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Nikolai S Mugue
(Institute of Developmental Biology RAS, Institute of Fishery and
Oceanography)

SPECIES FLOCK - FROM SIMULATION MODEL TO MODEL
ORGANISM

Cryptic species and Species flocks are very different at the first glance. For the
cryptic species the similar, barely distinguishable morphology accompanied by
well established genetic differentiation. On the other hand, all forms consisting a
flock of species are remarkably different, but genetic differentiation is often
obscure. However, co-existence of both, cryptic species and species flock
members are relied on ecological niche partitioning and assortative mating.
Recently attention was drawn to the repeated species flocks, when similar forms
could arise independently in different basins. Large Africans barbs Labeobarbus
spp. in Ethiopia and Eubosmina species group in Europe are examples of
repeated flocks. Multiple limnetic — anadromous form pairs of threespined
stickleback Gasterosteus aculeatus also illustrate multiple origin of similar forms
in lakes, which are independently connected with sea basin.

We will present our data on stickleback races formation in the young freshwater
lakes recently separated from estuary on the Kandalaksha bay of the White Sea.
Also results of individual-based computer simulation will be presented to
elucidate the genetic processes which accompanied the race formation.
Disruptive selection alone is not capable to produce distinctive forms under
realistic parameters, however the presence of low frequency recessive alleles for
assortative mating loci may tremendously facilitate the distinctive races under
the very mild coefficient of selection. Race formation is accelerated when
adaptive for new environment alleles and alleles of assortative mating are
recruited from low frequency standing variation.

Continuous uplift of seacoast on the west part of the White Sea produced
number of freshwater lakes, partially isolated from sea and inhabited by
threespined sticklebacks. We have studied variation in mitochondrial DNA (D-
loop region), adaptive locus Edal and seven presumably neutral microsatellite
loci in stickleback populations in the lakes with different age and history. Four
stages of freshwater race formation were revealed. At the beginning, recently
separated lake is used by marine population as a spawning ground (anadromous
stage). Then, resident form became common and admixes with anadromous fish
during spawning. Frequency of “freshwater” Edal allele (low armored fish)
raises as a result of positive selection in freshwater environment, and deviation
from Hardy-Weinberg equilibrium can be observed as a deficiency of Edal
heterozygotes. On the third stage the reproductive isolation became fixed as a
result of co-segregation of new assortative mating allele within small subset of
resident fish. At this stage mtDNA haplotypes diversity within resident fish
became very low (only one or two haplotypes) due to founder effect and
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Frequency of Edal heterozygotes drops significantly as a Whalund effect. The
last stage of this succession is separation of lakes from the sea by swamps and
rapids, preventing anadromous form from entering the lakes. At the final stage
only resident fish with fixed “freshwater” Edal alleles are present. Observed
different stages of freshwater race formation are concordant with computer
simulation results.

Consequences and possible application of described model for understanding
Eubosmina and other flocks will be discussed. Cryptic flocks, formed by
recruiting of low frequency alleles present in standing variation (both adaptive
loci and assortative mating system) could be erroneously interpreted as a good
cryptic species.

H. C. Miore
HUuctutyt buonorun pazsmutus PAH / BHUPO

«KPUIITUYECKUE BUbI» U «KPUIITUYECKHUE BYKETBI BHUIOB» —
OT MOJEJIN K MOAEJIbHBIM BUJIAM

«Kpuntudeckne BUAB» U «OYKeThl BUAOB» Ha MEPBBIA B3IUIA SBISIOTCS
IIPOTUBOTIOJIOXKHBIMA TI0 CBOEH CYyTH SBJICHHSIMH. B TepBOM ciy4dae BHJIBI
MOpP(HOJIOTHYECKH  JOCTATOYHO CXOJHBI, OJHAKO XOPOIIO  Pa3IUYarOTCs
reHetndecku. C «Oykeramu BuuoB» (species flock) Bce o6ctouT poBHO
HA000pOT — BUABI MOP(OJOTHYECKH 3aMETHBI, HO TCHETHYECKUE DPa3THIUS
9acTO TPYIHOYJIOBUMBI.

OnHako COCyIIECTBOBAHUE B YCJIOBHUSIX CUMITATPUU KAaK BUOB-IBOMHUKOB, TaK
U «OyKeTOB BHJIOB» OCHOBAaHO Ha pAa3JeiCHUHd BHUJAMH pPECypcOB M Ha
aCCOPTAaTUBEHOM CKPCIIMBAHWH, MPEMATCTBYIOIIEMY MOJHOW ruOpuan3anuu. B
cllyyae aJUIONMATPUYECKOTO HAXOXKIAEHUS MOP(POJOTHYECKH CXOXHX (opwm,
CYIIECTBCHHBIC TEHETUYCCKHUE Pa3IuYMs MEXKIYy OJHON MOphoi M3 pa3HBIX
MECTOOOUTAaHWH MOJKET MPUBECTH K OMIMOOYHON HMHTEPHpETAHH ATHX (OpM
KaK IMapbl KPHUIITHYECKUX BUIOB. V3BECTHBI MOBTOpPSIONIUECS OYKETHI BHUIOB,
HE3aBUCUMO 00pa3ymoIIMX B Pa3HBIX BOJOEMax HAOOp CXOAHBIX MOP(GOTHUIIOB,
HO OOpa3yloluecs He3aBUCUMO U3 OJIHOTO IIMPOKO PACIPOCTPAHEHHOTO BHUJA.
B kadecTBe MpUMEpPOB TaKUX MOBTOPSIOMIMXCSA «(HIOKOB» MOXXHO IMPUBECTH
reKCarIONIHBIX OapOycoB Ddumonmu, Buasl poga Eubosmina, a takxe psf
Ipyrux «0ykeToB». K Takomy ke MOBTOPSAIOMIEMYCSI KOMIUIEKCY BHIOB MOYKHO
OTHECTH W XOPOIIO HM3BECTHBIE maphl benthic-limnetic m anagpomHas-KuIas
dbopmel Tpexurion komoniku Gasterosteus aculeatus.

Hamu OyayT mpenctaBiieHbl pe3yJbTaThl UCCIEAOBaHUS (POpMOOOpa30BaHUS Y
TPEXUTJION KOJIONIKA B MOJIOABIX MPECHOBOAHBIX BojgoeMax KaHmamakiickoro
3anuBa bemoro mMops, a Takke pe3yibTaTbl KOMIBIOTEPHOT'O MOJECIUPOBAHHS
BUJI000pa3oBaHus ISl AWIUIOMIHBIX OPraHu3MOB. Pe3ynbTar MojenupoBaHWUs
MOKA3bIBACT, YTO JU3PYNTHUBHBIA OTOOp MpPH OTCYTCTBHH aCCOPTATUBHOTO
CKPEIIMBaHUs XOTS M IPUBOJUT K MPOBAITY TE€TEPO3UTOT, HO MPU OMOJIOTUIECCKH
OCMBICJICHHBIX MapaMeTpax He MPUBOIUT K (popmooOpazoBanuo. OgHAKO MpuU
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HaJIMYUU PEUECCUBHOIO MYTAaHTHOTO aiuiedsl MO JIOKYCY acCOpTaTUBHOTO
cKkpemmuBaHus, GopmMooOpa3zoBaHuEe MpOTEeKaeT OBICTPO ¢ (uKcaruel y HOBOU
dbopMbl  aTAaNTUBHBIX  ajjielell Mo  JIOKycaM  MPUCHOCOOJIEHHOCTH U
pPEeNpPONYKTUBHOM  M30isALMU. PerneccuBHbIi  Xapakrep — aiuiens o
aCCOPTATUBHOMY CKPEUIMBAHUIO MO3BOJSET €ro JJIUTEIbHOE CYIIECTBOBAHMS B
KaueCTBE MUHOPHOTO aJUIeNsl B IPEAKOBBIX MOIMYJISLUUSIX, 3HAUUTEIBHO YCKOPSA
dbopmMupoBaHre HOBBIX TIap Gopm.

Pa3HoBO3pacTHbIE  O3€pHbIE  MOMYJSIUMKA  KOJIIOMIKA  H3YyYAJIUCh  C
HCIOJIb30BAaHUEM MUTOXOHAPUAILHIOTO Mapkepa (Jl-metns), amanTuBHOTO
nokyca Edal, a Taxke 7 HEUTpadbHBIX MHUKPOCATEIUIUTHBIX JIOKycoB. Hamm
BBISIBJICHBI YEThIpe CTauu (POpMUPOBAHUS MPECHOBOAHON packl B Bojoemax. Ha
IIEPBOM 3Tall€ B HEIABHO OTIIHYPOBABUIEMCS OT MOpPS BOAOEME (B HEJAaBHEM
OpOLUIOM OBIBIIEM MOPCKOM 3aJIMBE) MPOUCXOJUT PACHPECHEHHE  BOJBI,
OJIHAKO KOJIIOIIIKA MCIOJIb3YEeT BOJAOEM TOJIBKO JUisl Hepecta. Ha BTopoM 3tare
bopmupyetcs xuiiasg (popma, MOBBIILAETCA YaCTOTa «IIPECHOBOIHOI0Y» aJIeIIs
no jokycy Edal (cHmkeHne ymcia OOKOBBIX KOCTHBIX IIMTKOB), THOPUIN3ALINS
aHaJPOMHOM W KWjIol (GOpMbl TMPUBOJUT K HEKOTOPOMY CHUKEHUIO
rerepo3urotr no Edal nokycy mo oTHomieHuio Kk oxkumaemoMy. Ha Tperbem
JTarne MpOUCXoaUT (PopMUpOBaAHUE PENPOAYKTUBHON U3OISAIUU, YTO MPUBOIUT
K mpoBaly rerepo3uror mno Edal u pe3koMy CHIKEHHIO TallJIOTHUITHOTO
pazHooOpazus  MT/IHK Ha ¢oHe npuCyTCTBHUS  BBICOKOIIOIUMOPQHOMN
aHapoMHON  ¢GopMbl.  3aBepIAIOIIUM  ATAllOM  CYKUECCHUH  SIBJSETCS
(dbopMupoOBaHHE TOMOTEHHOW KHUJION MOMYJISIUH, MPH OJIOKUPOBAHUM JOCTYIA
U3 MOps B CBS3M C 3a00JlayMBaHWEM NPOTOKOB. Bce aTtambl HabmomaemMoro
dbopM00OOpa3oBaHUa Yy KOJIOIIKA XOPOIIO COTJAcyloTcs C pe3yJbTaTaMH
KOMITBIOTEPHOT'O MOJEIUPOBAHUS.

B 3akmroueHue OynyT NHpeCTaBiIEHbl Pe3yJbTaThl BO3MOXKHOTO MPUIIOKEHUS
ATOM MOJIENM K NOHUMaHUIo popMooOpa3zoBanus B poae Eubosmina u y apyrux
BETBUCTOYCHIX pakoB. Kpunrtuueckue ¢uoku, GopMupyeMble HE B pe3yibTare
HOBBIX MyTalMi, a 3a CcYeT KOMOMHAIMM uMerolerocss (OHOBOIO
nosuMoppusMa (Kak MO aJanTUBHBIM, TaK M IO JIOKyCaM acCOpPTAaTUBHOIO
CKpEILLIMBaHUsI) MOTYT OIIMOOYHO MHTEPHPETUPOBATHCA KaK KpPUIITUUECKHUE
BU/IBL.

N. Sukhikh 1, A. Souissi 2, S. Souissi 2 & V.R. Alekseev 1

1 Zoological Institute of the Russian Academy of Sciences, University emb. 1,
St. Petersburg

199034, Russia, e-mail: valekseev@yahoo.com 2 Université Lille Nord de
France F-59000 L.ille,

France, USTL, LOG, Station Marine de Wimereux, F-62930 Wimereux, France,
CNRS-UMR 8187, 28 av. Foch, F-62930 Wimereux, France.

MORPHOLOGICAL AND MOLECULAR-GENETIC STUDY ON SIBLING
SPECIES IN EURYTEMORA AFFINIS-GROUP
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The estuarine copepod, Eurytemora affinis (Poppe, 1880) was suspected for a
long time of being Holarctic species recorded in cold and temperate latitudes of
North America, Europe, and Asia. In fact, recent molecular-genetic studies have
demonstrated that E. affinis represents a cryptic species complex or subspecies
morphologically close but isolated for million years. This species complex is
widely distributed in coastal mainly brackish water environments, but also in
limnetic freshwater ecosystems near the sea. In Asia, E. affinis is found in the
Caspian Sea, in freshwater area in the Kurile Islands (Russia) and in Hokkaido
(Japan). The North Atlantic clade of E. affinis from Chesapeake Bay was
recently described as a new species Eurytemora carolleeae Alekseev & Souissi,
2011. The habitat of this new species is located in North America but also in the
Baltic

Sea in Europe due to a recent human mediate invasion. To separate these two
sibling species, new morphological characters of both male and female were
established. They consist on the structure of mandible and some morphometric
indexes of rudiment legs 5. In this study we analyzed morphological and
molecular-genetic futures to specify two other populations of E. affinis from the
Caspian Sea and the Bering Sea (The Far East of Russia) on the basis of their
quite distant mitochondrial gene COI. The Caspian and Pacific clades were also
outlined by Dr Carol Lee with molecular-genetic tools but never characterized
as new forms morphologically. E. affinis from the Caspian Sea was traditionally
evaluated as an element of the Arctic relict complex that colonized the
freshwater part of the sea, about 10000 years ago after glacier melting. On the
basis of a deep morphological study and phylogenetic analysis, we came to a
conclusion that this clade of E. affinis has possibly more ancient origin related to
the Thetis Sea

or to the period when American and Eurasian continental fauna were really
connected. This form occupied, in many characters, an intermediate position
between the European clad of E. affinis and E. carolleeae and is also close to the
Asian clad from The Far East.

Acknowledgments: We are thankful to Dr. Carol Lee for generous sharing with
us by some sequences of Eurytemora. This study was supported by Biodiversity
grant, bilateral RFBR-Ukraine grant N 10-04-90420 Ukr_a and SEINE AVAL
program.

I.Yu.Zajdykov, Major T.Yu., Kirilchik S. V, Sukhanova L. V, Naumova
E.Yu.

(Limnological institute of the Siberian Branch of the Russian Academy of
Science, Uhlan-Batorskaja, 3, Irkutsk 664033, Russia.)

THE PRELIMINARY RESULTS OF THE MORPHOLOGICAL AND

GENETIC ANALYSIS OF THE POLYMORPHISM OF EPISCHURA
BAICALENSIS (COPEPODA, CALANOIDA).
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Epischura baicalensis is the relict endemic species found in Lake Baikal, in
the Bratsk reservoir, and, presumably, in the Ust-l1lim Reservoir. The length of
the areal and the possible isolation in the reservoirs suggests the presence of the
population structure.

The parallel use of the morphological and molecular-genetic methods is
very prospectively in the study of the intraspecific population subdivision.

The analysis of pores and other exoskeleton microstructures of arthropods
can be informative for the systematic constructions of different levels (Alexeev,
Naumova, 2005). The analysis of the location and number of such structures on
the cephalon surface was conducted to identify the morphological heterogeneity
of E. baicalensis. We used females from samples taken at central stations of
North basin (29 individuals) and South basin (27 individuals) of Lake Baikal.
The statistically significant differences between the two groups of animals were
found. The degree variability of the quantity of the integumentary structures is
different on the different cephalon parts. Maxillary and thoracic regions of the
cephalon are most suitable for the analysis because the differences of weapons
of those parts were significant for these samples at p <0,05. In a preliminary
analysis of several samples from the Bratsk reservoir and the south-baikalian
samples were also found differences. The differences may indicate the
population intraspecific subdivision of Epischura within Lake Baikal and
beyond.

Fragment of mitochondrial CO1 gene has been tested as a genetic marker.
Nine specimens from Southern Baikal were analyzed. Total DNA for molecular
analysis was extracted from the egg sacs of individual copepods (live or ethanol
preserved). Universal PCR primers LCOI 1490 u HCOI 2158 (Folmer, 1994)
were used to amplify and sequence a 652 bp fragment of the gene. Dream-taq
polymerase (Fermentas) was used for amplification. In analyzed 620 bp
fragment 19 polymorphic sites were identified. Substitutions were at the third
position of codon and silent. Transition / transversions ratio was 6.5. The index
of nucleotide diversity was 0.02.

Additional primers were designed to amplify mtDNA CO1 of epischura (L-
TTGGAACTCTTTATTTACTTGCTG and R-
CAAAATAAATGTTGGTATAAAATAG). Stable product was amplified using
small amount of total DNA (for example, extracted from fragments of ethanol
preserved individuals stored for a long time). The designed primers are nested to
the universal LCOI 1490 and 2158 HCOI (Folmer, 1994).

The preliminary results indicate that the selected markers are suitable for
studies of the intraspecific polymorphism of Epischura baicalensis.

This work was partly supported by the Integration project of SB RAS No
37 and by bilateral RFBR-Ukraine grant N 10-04-90420
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I[TPEABAPUTEJIbHBIE PE3VJIbTATDBI AHAJIN3A
MOP®OJIOTUYECKOI'O U TEHETUYECKOI'O ITOJIMMOPOU3MA
EPISCHURA BAICALENSIS (COPEPODA, CALANOIDA)

Epischura baicalensis — sHaeMUYHBIH PEIMKTOBBIM BHJ, OOUTAOIIHMIA B 03epe
baiikan, B bparckoM BOJOXpaHWIMIIE, W, IPEANOJOXHUTEIBHO, B YCThb-
Nnmumckom  Bomoxpanwmumie. [IpoTsoKEHHOCTH  apeasia W BO3MOXKHas
M30JIMPOBAHHOCTh B BOJOXPAHWIUILAX [O3BOJISIET MPEAMNOJIOKUTh HAIUYKE
MOMYJISITUOHHON CTPYKTYPBL.

B wucciegoBaHusX ~ BHYTPUBUIOBON  MOAPA3JEICHHOCTH  IMEPCIEKTUBHO
napajjieibHOE  HUCIOJIb30BaHUE  MOP(OJIOTHYECKUX U MOJIEKYJISPHO-
T€HETUYECKUX U METOJIOB.

B cucremMatndeckux MOCTPOEHUAX PA3IMYHOTO YPOBHS MHPOPMATUBEH aHAIU3
paclojoKEeHUsT MOp U JAPYrMX MHUKPOCTPYKTYpP SK30CKEIEeTa apTpOIoJ
(AnexceeB, Haymoma, 2005). Jlns  BbisIBICHUA  MOP(OJIOTHUYECKOU
HEOJTHOPOJIHOCTH OailKajabCKOW SMUIIYphl MPOBEICH aHAIU3 PACIOIOKEHUS U
KOJIMYECTBAa TaKUX CTPYKTYp Ha TOBepXHOCTH Iedanona. Mcmomb3oBanuch
caMKH U3 TIpo0, OTOOPAaHHBIX Ha IEHTPaNbHBIX cTaHimsIX CeBepHoit (29 ocobeit)
u KOxHoi (27 ocobeif) kKoTIOBMH o3epa baiikan. BbIsSBI€HBI CTaTUCTUYECKU
JIOCTOBEPHBIE pa3uuus MEXIy UCCIeJOBaHHBIMU BblOOpkamu. [lpu 3TOM
M3MEHYMBOCTb KOJIMUECTBA CTPYKTYp Ha pa3HbIX ydYacTkax IedaioHa
ornuyanack. Jns pganpHeidmiero aHanu3a HauOornee TOPUrOACH paiioH
MaKCHUJUISIPHOTO W TOPAaKaJIbHOTO Y4YacTKOB IiedaqoHa, IMOCKOJbKY OTIWYHUS
BOOPY>KCHHS ITUX 4YacTedl ObUIM JTIOCTOBEPHBI JIsI JAaHHBIX BBIOOPOK MpU p <
0,05. Taxke O0OHapYXEHBbI OTIUYUS TIPU MPEIBAPUTECIHHOM CpPaBHEHUU
HECKOJIbKMX o00pa3ioB u3 bparckoro Bogoxpanuiumia ¢ baiikaasckumu
BbIOOpKaMH.  BbIsiBIEHHBIE — pa3iuuusi  MOTYT  CBHJETEIBCTBOBATH O
CYIIIECTBOBAHUM BHYTPHUBHUIOBOW MOJAPA3/IETCHHOCTH OalKalbCKOW JMUIILYPHI
BHYTpPH 03€pa U 3a €ro npeieiamu.

B kauectBe NOMYJSIIMOHHO-TEHETHYECKOIO MapKepa Ha JIEBSITH O0CO0sX
snumrypel  (FOxubrit  baiikam) mnporectupoBan (parMeHT TeHa TEpBOM
cyobenunuIlpl uToxpoM okcuaassl (CO1) muroxonapuansaoit JJHK (mTIHK).
Cymmapuyro JHK 11s MolleKylsipHOrO aHanu3a BBIACHSIM W3 SUILEBBIX
MemkoB snumypsl. Beigenenne JIHK mpoBoamim kak W3 KUBBIX, TaK U U3
(bukcupoBaHHbIX B 96% 3TaHoIE sillleBbIX MelKoB. Jli1 aMruM@uKanuu resa
CO1 mtIHK wncnonb3oBanu yHusepcanbHble npaiimepsl LCOI 1490 1 HCOI
2158 (Folmer, 1994). ®parment JIHK oxxumaemoro pazMepa ObLI MOJYYEH MPH
UCIOJIb30BaHUM nojimMepasbl Dream-taq (Fermentas). Pasmep ananusupyemoro
dbparmenta cocraBwn 620 map HykieoTwaoB. BeisiBieno 19 mno3unuii ¢
HYKJICOTUHBIMU 3aMeHaMu. Bce 3aMeHbl SBISIOTCS CHUHOHUMUYHBIMU U
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pacmonoxeHsl B 3-eif mo3unuu kogoHa. COOTHOILIEHUE TPaH3ULIUN/TpaHCBEpCUit
paBHo 6,5. IlokazaTenb HYKICOTUAHOTO pa3zHOOOpaszus paBen 0,02.
BrisiBieHHBI TOJIMMOP(PU3M  CBUACTEIBCTBYET O NPUMEHHUMOCTH JAHHOTO
Mapkepa JUIs  I[ONYJSIMOHHO-TEHETHYeckoro  aHanm3a  E. baicalensis.
[TonoGpanbl AOMONMHUTENBHBIE MpaliMephl I aMIUTMpUKAUKU (pparMeHTa resa
CO1 mtAHK oGaiikanbckoit sanuirypsl (L-TTGGAACTCTTTATTTACTTGCTG
n R-CAAAATAAATGTTGGTATAAAATAG), 4TO NO3BOJIWJIO MOJYy4YaTh
CTaOMIBHBIN MpOoAYKT amiumbukanuu ¢ cymmapHor [IHK, BwimenenHon u3
(bparMeHTOB Tena eIUHUYHBIX 0c00ei pa3HoOro BpeMeHu xpaHeHus. [lockonbky
MoJOOpaHHbIE TIpaliMepbl  SBISIOTCS BHYTPEHHUMH 110 OTHOIICHHIO K
yauBepcanbabiM  LCOI 1490 u HCOI 2158 (Folmer, 1994), mnpu
HEO0XOAUMOCTH, BO3MOXXHO MCITOJIb30BAHUE TEXHUKU «THE3/10BoM» TT1P.
[IpenBaputenbHble PeE3yJbTaThl MOKA3bIBAIOT, UYTO HCIOJIb3YEMbIE MapKephl
NPHUTOJIHBI JUIS WMCCIEAOBAaHUS BHYTPHUBHJIOBOro monuMmopdusma Epischura
baicalensis.

PabGora wactnuno moanepxkana uHTErpanioHHbIM MpoekToM CO PAH Ne
37 u poccuiicko-ykpanHckum rpantoM 10-04-90420

28



