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Bnoreorpa'qmﬂ — HAyKa Ha CTHIKE
OuoJioruu u reorpaduu; U3y4aeT
3aKOHOMEPHOCTH Teorpaduueckoro
pacrpoCTpaHEHUs U pacIpeACICHUs
JKHUBOTHEIX, PACTEHUHN U
MUKpOOpranu3MoB. IIpeameramu
u3ydeHus: ouoreorpaduu sIBISIOTCS KaK
pacrpocTpaHeHue OMOIIEHO30B, TO €CTh
reorpaduuecku 00yCIOBICHHBIX
COBOKYITHOCTEM KUBBIX OPraHU3MOB, TAK
U Xapaktep (GayHbl U (JIOPBI OTACIBHBIX
TEPPUTOPHUIA.
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«Jlpyras» omoreorpagpus




Cladocerakak moaejibHasi rpynmna

Daphnia magna

Kaxabiy cJabImiaJa
po JadpHUn
... 9T0T poa coaep:kut 90 BUI0B, a

ecTh eme 620BHI0B,
npuHaajexammnx k 6osee 100pogam



1) Pa3HooOpa3ue:
NJAHKTOHHBIE U
HenJaaukToOHHBIE Cladocera

34%

INVIAHKTOHHBIC

17%

BUbI (7/25) poani (110)



2) npeBHocth Cladocera

I¢unnuu Daphnia

(XoTouT, rpanuna J/C, okoJo 145muH. J1eT Ha3an)

1 SEM MAG. 335 x DET. S5E Detecios L1 10 111 |
Hd: 100K DATE: 102403 500 pm Vega ©@Tescan  HY 100KV DATE: 1126703 500 pm Wega ETescan
Digital Microscopy maging Chgial Microscopy lmaging

SEM MAG: 348 x DET: 5E Detector

noapoa Daphnia (Daphnia) moapox Daphnia (Ctenodaphnia)
ITo: Kotov & Taylor, 2011



3) Oco0eHnHblii OHTOreHEe3

* IIMKJINYeCKUIl MapTeHOreHe3
* IlaccuBHOE
pacnpocTpaHeHue
MOKOSIIUXCS STUIL

]
sexual ¢ ycfa iy "g

sexualegg

hatching
after

diapause parthenogenelic

cycle
parthenogenetic haploid
daughter egg
sy Q formation
Q \ /
parthenogenetic
son ITo: Ebert, 2005



buoreorpadus Cladocerau npecHOBOAHbBIX
JKUBOTHBIX 10 /0x romoB XX BeKa. ' KOCMOIIOJIUTH3M




CMmena napaagurmsl (Frey, 1982, 1987);

* Tak Ha3bIBaeMble * MIMPOKO PACIIPOCTPAHEHHbIE BUJABI 110
0o0JIbIIeH YACTH NMPEACTABJISAIOT CO00M IPyNIbl OJU3KHUX BUIOB C
0oJ1ee Y3KHMH apeajlaMu,

* IIpeobJagaeT “ KOHTHHEHTAJbHBII dHIAeMU3M” ( 00LIYHO OJUH
BH/I PACIIPOCTPAHEH TOJbKO HA OJTHOM KOHTHHEHTE);

* XO0Tsl MHOT'H€E BH/IbI JIETKO PACIPOCTPAHAIOTCS (Hampumep,
BOJOIIABAIOINMMHY NTHIAMM), AJI5 HUX KpaliHe TPYJAHO OCBOHUThH
HOBbIE€ MECTOOOUTAHUS, 10 00JIbILIEH YACTH yiKe 3aHAThIE
APYTrMMHM BHAAMH, TAK 4YTO cMenieHns (payH He MPOUCXO/AUT;

* Buabl XUA0pPH/ CYIIECTBYIOT HEM3MEHHBIMHU B TeYeHH e
NJNTEIHLHOT0 BpeMeHH (MUJIJIMOHOB JIET);

* CxXoaHbIe BUAbI HA PA3HBIX KOHTHHEHTAX NMPOU30IILIM OT MaH-
KOHTHHEHTAJHLHO PACIIPOCTPAHEHHBIX MPEAKOB (TO €CTh, X
NPOUCXO:KIEHNE CBS3aHO C PACa oM NPOTOKOHTHHEHTOB)



3) CMeHa mapajurmMbl B cicTeMaTHKe M Ouoreorpaduu.

Konnenuus “ KOHTUHEHTAJLHOI'O
JHJAEMHU3MAa BMECTO KOCMOMOJMTHU3MA

Ho 710 emie Hamo
moKa3arThb!

David G Frey (1915 1992)



boJabIMMHCTBO MOP(POJIOTNYECKUX PEBU3HH
MPUBEJI0 U MPUBOIUT K KOHCTATALIMU
CKOHTHHEHTAJBHOI'0 JHAEMH3Ma>»

B
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Anthalona Neotropics

® A. verrucosa #+ A. mediterranea *A. obtusa . AIRTEIE i e e
* A, brandorffi X A. harti (two subspecies) 7 A. sp. (several undescrib Monograplh FooTath
BA acuta ' O A. simplex [ | = e

FIGURE 30. Distribution of type localities of available names (A) and species in dnthalona gen. n. (B) co
this study. Only confirmed records are shown. Horizontal line in B delimits distribution of Anthalona to the Z O 0 T A X A

genus is common in the Southern Hemisphere; most records have been regarded as Alona verrucosa and sh

ated.

2878

Separation of Aurbaless genon, from 4fona Badrd, 1343
{F!r:m-.'hiqlluufn: Clndliera: -'lIIIiIIHIEHIﬂH_I-:
marpholegy and evalution of scraping stenothermic alonines
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ITo: Van Damme et al., 2011 ™ RS IER EIRIE



Buabl ¢ KOCMOIOJIUTHYECKUM
pacnpoCcTpaHeHHueM, BbIKHMBIIHME I0CJIE

MOP(}OJTOrHYeCKUX PeBU3HMN

S mocephal us vetulus
|lyocryptus spinifer

12



JIBA TIOIXOJA

OTteuecTBeHHas1 Ouoreorpadus — HadOpP pa3HOOOPa3HBIX, YACTO
MPOTUBOPEYAINNX APYT APYry, HepopMaIU3UPyeMbIX MOAX0A0B

«3anmagHas» Ouoreorpausi — HaOOpP OrPAHUYECHHOTO YHCJIA
MO/AX00B, BLIOMPAaeMbIX 10 PUHIIMITY BO3MOKHOCTH
hopmanusupyemocTu

Ha camom neJge, 310
«repMAHCKAA» U
«AHIJIOCAKCOHCKAaA»
HAYKH




YT0 Takoe puioreorpadusa’?

HanpaBJieHHe, 00beIUHAIOIEeEe ' TeHHbIEe
refeajioruu (pujgoreHeTuuYecKue aepeBbsl)
U NPOCTPAHCTBEHHbIE MATTEPHBI

(Adopamcon, 2007)

* HeCOMHEHHO, 3TO 3alIaAHBIN <IPOAYKT» B
PaMKaX «aHIJI0CAKCOHCKOW» HAYKHU

* Unesi He HoBa — Y. JlapBHH, XOTh OH ellle HUY€ero
He 3HAJI PO I'eHETUKY

14



IIpocToe ucnojib30BaHne (PUIOTeHETHYECKHX JePEeBbEB 1JIsI
OuoreorpapuyecKux 3aKJII0YEeHUMN

CKKOHTHHEHTAJbHBIN IJHACMHU3IM> B

nmoaAaABJJIAIOIIICM
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100/ 92
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© % divergence

Ceriodaphnia cf. cornuta complex
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LlenTpanbHass AMepuka

ITo: Sharma & Kotov, 2013
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MaXImum IlkellhOOd anaIySIS Of COI gene f0| complex (Cladocera: Daphniidae) from Australia

with notes on the continental endemism of this group

PRANAY SHARMA' & ALEXEY A. KOTOV*

'School of Earth and Environmental Science, University of Adelaide, Adelaide, Australia. E-mail: pranay. sharma@ade laide edu au
1. N Severtsov Institute of Ecology and Evolution. Leninsky Prospect 33, Moscow 119071, Russia

‘Corresponding author E-mail: alexey-

a-kotoviayandex.ru

Abstract

Taxonomy of the genus Ceriodaphnia Dana, 1853 (Cladocera: Daphniidae) has been uncertain for a long time, the species
richness was ofien underestimated due to (1) a morphological similarity among the species and (2) their great morpholog-
ical inter- and intra- populational variability. Support for this conclusion comes from the first analysis of three molecular
markers for Australian representatives of this genus, two mitochondrial (COI and 16s) and one nuclear (28s) genes. Se-
quence analysis indicates the existence of three sibling Australian species belonging to the complex. Further work is re-

quired to establish \pL'LILs b\l.lnddl’lv.\ and mwsllgalc potential nmrphnluzl.dl diagnoses. ( nmpamm of COI quumus

with all athae mblichad o aeinan fonms tha maniin Mowindankeis cacaslad nn samenn ol
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gnnorgorpaq)nﬂ rpynnbl
aphnia pulex 5

(mo: Crease et al., 2012)
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Transcontinental Phylogeography of the Daphnia pulex
Species Complex

Teresa J. Crease' >, Angela R. Omilian?3%, Katie S. Costanzo®4, Derek J. Taylor?

1 Depantment of Integrative Biology, University of Guelph, Guelph, Ontario, Canada, 2Depanment of Bislogical Sciences, The State University of New York at Buffalo,
Buffalo, New York, United States of America, 3 Department of Pathology, Roswell Park Cancer Institute, Buffalo, New York, United States of America, 4 Department of
Biology, Canislus College. Buffako, New York, United States of America

Abstract

Daphnia pulex is quickly becoming an attractive model species in the field of ecological genomics due to the recent release
of its complete genome sequence, a wide variety of new genomic resources, and a rich history of ecological data.
Sequences of the mitochondrial NADH dehydrogenase subunit 5 and cytochrome ¢ oxidase subunit 1 genes were used to
assess the global phylogeography of this species, and to further elucidate its phylogenetic relationship to other members of
the Daphnia pulex species complex. Using both newly acquired and previously published data, we analyzed 398 individuals
from collections spanning five continents. Eleven strongly supported lineages were found within the D. pulex complex, and
one lineage in particular, panarctic D. pulex, has very little phylogeographical structure and a near worldwide distribution.
Mismatch distribution, haplotype network, and population genetic analyses are compatible with a North American origin for
this lineage and subsequent spatial expansion in the Late Pleistocene. In addition, our analyses suggest that dispersal
between North and South America of this and other species in the D. pulex complex has occumed multiple times, and is
predominantly from north to south. Our results provide additional support for the evolutionary relationships of the eleven
main mitochondrial lineages of the D. pulex complex. We found that the well-studied panarctic D. pulex is present on every
continent except Australia and Antarctica Despite being geographically very widespread, there is a lack of strong
regionalism in the mitochondrial genomes of panarctic D. pulex -~ a pattern that differs from that of most studied
cadocerans. Moreover, our analyses suggest recent expansion of the panarctic D. pufex lineage, with some continents




CeTH ramjoTunoB Kak 00J1ee TOHKUH TT0IXO0/T

npumep D. pulex (Crease et al., 2012)
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PacnpocTrpaHeHre KIPUMUTUBHBIX» TalJIOTUIIOB
PAl u PA2 B EBpone

Bepnemcsi moTOM K 00bSICHEHHIO
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I'eneTuka Polyphemus pediculus (Linnaeus,
1776) (Xuet al., 2009)
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JloIrOTHBIM IPAAMEHT B ceBepPHOM yacTu BocTouHoM A3uu

1)
2)
3)
4)

HavigeHn noaroTHel rpagueHT

HMMeroTcs Tak Ha3bIBa€MBbIC * €BPOIICHCKUE BBl U
CrenududaHble BocTouHOa3uaTckue (“OepuHrHiickue”?) BUIbI
bropa3nooOpasue TyT BhIlIe (IIOCKOJIBKY HE OBLIO OJICICHCHUS ?)

MOJITOTHBIHA T'PAJIUEHT




IIporpamma MaccoBbIX COOPOB B a3UATCKON YaCTH
IajneaprTuku

B MAacCOBBIU
mpo00oTOOP
B CCpHUHU OT KOJIJIer
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Pe3yabTaT Ha cerogHsIIHUM JieHb. 0osee 3500npod aisa
MOJIEKYJISIPHOTO AaHAJIN3A, 3aHECEHHBIX B 0a3y JaHHBIX

24




43/43/68/100

| Daphnia magna

Daphnia similis
B7/S828A00 4 Daphnia curvirostris
71/71/75/100 :
100 Daphnia galeata
100/1 1 .
0071001997100 A‘Daphma cucullatc
Ceriodaphnia sp.
Moina cf. brachiata clade A @
99/99/98/100
66/65/-/- Moina cf. brachiata clade B [}
64/61/68/99 Moina cf. brachiata clade C A
Moina cf. brachiata clade D A
91/84/67/100
100/100/99/100) . .
Moina cf. brachiata clade E (Hungary only
G i A‘Moina cf. brachiata clade F []
—QMoina of. brachiata clade G Q
— 100 42/42/-1- . .
28/30/46 /- | Moina cf. micrura clade H .
— Moina cf. micrura clade 1 .
5/12/-1-
IMoina of. micrura clade J A
27/27/25/64 I
9099001001 Moina cf. micrura 5 (Mexico)
Moina cf. micrura 4 (Mexico)
34/14/50/-
Hesals Moina cf. micrura 1 (Mexico)
63/64/73/92 — Moina sp. (Canada, DQ310654)
100/99/98/100 . . .
Moina cf. micrura 2 (Mexico)
TV 4Moina lipini (clade K) []
BA/23121168 F "q/ 2% Moina macrocopa americana (N. America)
Moina cf. macrocopa clade L A
70/67/46/100 )
HMoma macrocopa macrocopa (clade M) [
Moina cf. salina clade N .

1007100/99/100 44Moina of. salina clade O [

Maximum likehood tree representing the diversity among @®jlogroups oMoina.
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DNA Barcoding Reveals High Cryptic Diversity
in the North Eurasian Moina Species
(Crustacea: Cladocera)

Eugeniya I Bekker'*, Dmitry P. Karabanov'2, Yan R. Galimov'?*, Alexey A. Kotov™**

1 Laboratory of Aquatic Ecology and Invasions, A. N. Severtsov Institute of Ecology and Evolution of
Russian Academy of Sciences, Moscow, Russia, 2 Laboratory of Fish Ecology, I. D. Papanin institute for
Biology of Inland Waters of Russian Academy of Sciences, Borok, Yaroslavi Area, Russia, 3 Laborabory of
Experimental Embryology, Koltzov Insttute of Developmental Biology of Russian Academy of Sciences,
Moscow, Russia
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Snaniae af tha naniie Mnina Raird [ Clardneara - Mainidas) nftan dominate frachwater anicta-

ITo: Bekker et al., 201625



IepexoaHasi 30Ha MEKAY (l)ayHI/ICTI/IquKI/IMI/I KOMIIJICKCAMM

cunue — cf. brachiata
3esenble — Cf. macrocopa
KpacHble — Cf. micrura
cepole — Ccf. salina
JKeJThIe - lipini
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Chydorus sf. sphaericus

wvantral sata == =

Molecular Phylogenetics and Evolution 50 (2009) 534-546
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Cryptic species within the Chydorus sphaericus species complex
(Crustacea: Cladocera) revealed by molecular markers and sexual stage morphology

Maria Belyaeva®*, Derek J. Taylor”

of Freshwater University of at Cotthus, Research Station, Seestr. 45, 15526 Bad Saarow, Germany
"Depmmem of Biological Sciences, University at Buffalo, The State University of New York Buffalo, NY 14260, USA

Ilo: Belyaeva & Taylor, 2008

ARTICLE INFO ABSTRACT

Artide history: The itani: i in the bi of i is currently being
Received 2 July 2008 replaced by non-cosmopolitanism or continental endemism. Benthic water fleas (Cladocera) fram the
Revised 11 November 2008 family Chm(mdae were the first group of for which

Arcentad 13 Nowsmher 2008




Chydorus sf. sphaericus
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4{ Maximum likelihood tree based on sequences of the

_— mitochondrial cytochrome c oxidase subunit | (COIhge
e representing the diversity among phylogroups ofGhsgdorus
P v Sphaericus group.
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Chydorus sf. sphaericus
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37

Median-joining cytochrome c oxidase subuni€l]]) haplotype networkvedian vectors are
indicated by small red circles. High-frequency lo&ybes are labeled as well as the number of mufrmmeach branch

(if not 1). Colors represent: grey — Northern Padifceland and Greenland); dark blue — southerretdral portion of
Western Europe; light blue — northern portion of Was Europe; light green — northern portion of Ewap Russia;

dark green — central to southern portion of Eurofgeassia; reddish — Eastern Siberia and south poofid¥estern 29
Siberia; brown — continental Beringia (Kamchatka, Kitka, Alaska); black — Bering Island; pink — Russhar East,

Korea and Japan; yellow — Arctic Canada.



Chydorus cf. sphaericus
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HeoaHokpaTHass He3aBUCHMMAasl KoJLUIOHM3anusa OcTpoBa
bepuHra ¢ TeppuTopuu KKOHTUHEHTAJIbHOU bepuHrum»

Image Landsat
Data S10, NOAA, U.S. Navy, NGA, GEBCO

ITo: Kotov et al., 2016 31



HepurasuuanabHbie o3epa B IlajieapkTuke B IJICUCTOLCHE
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Fig. 1. Distribution of ice sheets, mountain glaciensd ice-dammed lakes in Eurasia during the mid-
Pleistocene era (according to Groswald 1984) that inftedrthe distribution and range of moose.
Major seas include the AraRS), Black BS), and Caspian (CS). Glacial sheets include the Chukchi
(CH), East Siberian (ES), Karskii (KA), Ohotskii (OH)nd Scandinavian (SC). Mountain glaciers
include the Altai (AS), BaikalBA), Central Asian (CA), Tibetan (TI), and Verkhoyan$8k(). Other
features include Lake MansijskokIL ), Amur River AM), and the Turgaiskii trencirQ). 32




BE/IHBIE OKOJIOI'A!
IIpumep Chydorus sf. sphaericus
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B oxHoil cTapune peku A0aKkaH CHANT TPU BUAA
C. cf. sphaericus, He pazuuaromuecs MO0 caMKaM
N 4gero xke 3ToT «C. sphaericus» nnaukarop? 33



Ucropus ¢
Daphnia magna

IHIOKA HE OIIYBJIUKOBAHA
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BBIBOILI

1) ¥ BeTBHCTOYCHIX PAK0OOOPA3HBIX BLIABJISIIOTCA ' €BPONEHCKO-
3aNMAAHOCUOUPCKU" U " OepuHIrHiickuil’ (GayHHUCTHYECKMH HA/I-
KOMILJIEKCHI ¢ MepPexXo/IHOM 30HO0M, pacnoJiarapiencsa B 0acceiine Enuces,
WJIM HEMHOT0 3amnajaHeii, B 6acceiine Oom).

2) BepuHruiickasi 30Ha ObL1a IEHTPOM paccejieHHus 1o KpaliHell Mmepe
HEKOTOPBIX TAKCOHOB M0 Bced Bocrounou IManeapkruke.

3) Kak B A3narckoii, Tak u B EBponeiickoii yactu Poccun nmeroTcs Kak
TAKCOHBI, KOTOPbIE MEePEeKNIU IUICHCTOLEHOBOE 0JIC[ICHEHHE B H?KHBIX, TAK
U B CeBepPHBIX peyruymax, paccejeHne U3 KOTOPbIX L0 HA IOT.

4) Bocrounasi Cuoups u CeBepHasi ATiiantuka (I'pennangus u
Hcnanaun) siBJASIOTCS paiioHaAMHU, T/le COXPAHIWJINCh HEMHOTOYHCIEHHBIE
PEJIMKTOBbIE JHAEMHUYHBbIC KJIAIbI.

5) IlpoBepka YHHBEPCAJbLHOCTH C(HOPMYJIHMPOBAHHON BbIIIE MOJAEIH HA
npuMepe APyrux TAKCOHOB BETBUCTOYChIX PAKOOOPAa3HbIX MPEACTABJISET
€000 a0COJIIOTHO HOBYI0, MACIITA0OHYI0 M AKTYAJIbHYI0 32124y
Ouoreorpaguu MpecHOBOAHBIX ’KUBOTHBIX B 1[eJI0M. B yacTHOCTH,
Mo100HbIE JAHHBIE MOT'YT CTATH OCHOBOI OMOreorpapuyeckoro

paronupoBanus CesepHoil EBpa3um B 4acTH NMPECHBIX BO/IL.
35
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