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OTanuug

OTteuecTBeHHas1 Ouoreorpagust — HadoOp pa3HOOOPA3HBIX,
YacTo NPOTHBOPEYALIUX APYT APYIY, HeOPMAJIU3MPYEMbIX
MOAX0/I0B ACKJIAPUPYIOIINX «BCECTOPOHHEE» U3YUCHHE

«3anagHas» Ouoreorpadusi — HAOOP OrPAHMYEHHOT0 YHUCJIA
MOAX010B, BLIOMPaeMbIX 10 MPUHIUILY BO3MOKHOCTH
dbopmaauzupyemocTu

Ha camom pgeJie, 310
«repMaHCcKas U
«AHIJIOCAKCOHCKAS
HAYKHU




Ucroprueckum moaxoa K
ouoreorpapum —
«onoreorpapuyeckasi IMHAMHKA)

" , MHOTME YUYEHBIE XX BEKA
BHECJIN PASBHOOBPA3HBIN,
U OYEHDb BAKHBIN BKJIA T

Alfred Russel Wallace
1823-1913

Iloaxoa BocxoauT

K A. YoJiecy Bopuc Kzllggé)lipg;?)IHTerMaH



Yto Takoe pusioreorpacdpus?

HaIlpaBJIeHUE, 00beAuHsI0Iee ''TeHHbIE
reHeajoruu (puaoreHeTuHYeCKUue
JAepeBbsi) U MPOCTPAHCTBEHHbIE
narrepusl' (Ad0pamcon, 2007)

*Unest
METOJOJIOI'UA ne : .
HoBa — Y. /lapBuH e
npeaiaraj
HHTEPIPETHPOBATH
IBOJIOLMOHHBIEC
AepeBbs B
Oouoreorpagpuyeckom
KOHTEKCTe.

\

* TepmuH BBeJ1 ABUC B

1987 1. )
John Charles Avise,

* HecoMHEHHO, ITO born 1948

3anaJHbIi «MPOTYKT

B paMKax Avise, J.C.: JArnold; R M Ball; E Bermingham; T

Lamb; J E Neigel; C A Reeb; N C Saunders (1987).
- CAHIVIOCAKCOHCKOT0»  "Intraspecific Igh logeography: The Mitochondria?
Charles Robert Darwin, 10IX0/12 DNA Igridge Betiesn PgopBIa¥ion Genetics and

Systematics”. Annual Review of Ecology and

1809-1882 Systematics. 18: 489-522. 6
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HeMbICIMMOE IPEUMYIIECTBO
IPECHOBOAHBIX 0€CMO3BOHOYHBIX KAK
00beKTOB OMoreorpaduu, moNyJasiiuOHHOM
OMoJI0TMH, TEeHETUKHU U 1p.!

0e3KN3HCHHBIN
“dry ocean”

4yeTKo, 0e30
BCAKHX
TOMYIIEHNH,
BbIJieJIsieMble
MO YJISA MU
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KaxkapIn ciabimaJji
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1) OTHOCHUTEILHO Pa3HOOOpPAa3Hasi

... JTOT PO COACPIKUT
90 BH0B, a eCcThb elle
620 Bua0B,
NPUHAJJIEKANUX K
0oJ1ee 100 pomam

bynymas Daphnia magna na

nnmoctpanusax [lagdepa
(Schaeffer, 1756)




2) I'pynna o0beaTuHsIeT 5)KMBOTHBIX ¢ A0COJIIOTHO
PA3HBIMH KU3HEHHbIMU CTPATErUSIMHU H
CTpaTerusiMu paccejeHus

INJIAHKTOHHBIC

P

BUBI (/25) poabi (110)
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3) I'pynna ¢ 0coO0eHHBIM OHTOI'€HEe30M
H CIIOCO0OM pacceieHus

li
sexual cyc/e Ligg '"9

exualegg

* [IMKJIMYeCKHH

MapTeHoOreHe3
hatchmg
i * [laccuBHOE
d.apause parthenogenetic
cysie pacnpocTpaHeHue
parthenogenetic haploid HOKOHHH/IXCH HI’IH
o egg *¥Y orpsima Anomopoda
formation
(mogaBJsIONIEE

00JILIIUHCTBO KJajgouep!)
HMeEeTCH 0c00asl cTaaus
OHTOreHe3a - Y(PUIIUYM
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4) I'pynna kpaiiHe ApeBHAA

Cladocera u3 Xoronra
(145 maH. JeT Ha3a7)

Order Ctenopoda Sars, 1865
Cemeiicteo Sididae Baird, 1850:
1) Archelatona sp.

Order Anomopoda Sars, 1865
CewmeiictBo Daphniidae Straus, 1820: |
2 3) Daphnia (Ctenodaphnia) sp. 1 u 2 #
ap hnla (Daphnia) sp.
Slmocephalus sp.
6) gen. sp. 1 (Moina sp.?)
CemeiictBo Chydoridae Dybowski & Grochowski, 1894
emend. Frey, 1967:
7) gen. sp. 2

Order Proanomopoda Kotov, 2013
Cemeiictgo Prochidoridae Smirnov, 1992:
8) Prochydorus rotundus Smirnov, 1992
9) Archeoxus mirabilis Smirnov, 1992

10) "Archeoxus" ventrosus Smirnov, 1992




buoreorpadgusa Cladocera u npecHOBOAHbIX
JKUBOTHBIX 10 /0X romoB XX BeKka: “KOCMOIIOJIUTH3M’




CMeHa mapaaurMsl B CHCTEeMAaTUKe U Ouoreorpaduu.

Konnenuusa “KOHTHHEHTAJLHOIO
IHAEMHU3MA” BMECTO “KOCMONMOJIUTHU3IMA”

Ho 710 eme Hamo
nMoKa3arhb!

Aa

David G. Frey (1915-1992)
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Paul D.H. Hebert

Phenotypic Variability of Lactate Dehydrogenase in

Daphnia magna

PAUL D. N, HEBERT

School of Biodogicul Sciences, University of Sydney, Syiney, Anstralta

ABSTRACT Three zones of L +) lactate dehydrogenase (LDH) wotivity are
apparent after clectophoresis of extracts prepared from well fed Individuals of
Daphnia magna. Phenotypes of Individuals subjected to brief starvation are
characterizedd by udditional bands below each of the original zones of activity,
while prolonged starvation results in the twotal disappearance of LDH activity

In two of the three wnes

Protealysis of pre-existing LDH molecules Is responsible for the appearance
of the more anodally migrating components after brief starvadon, but the cause
of the phenoivpic changes after prolonged starvation is uncertain

The possibility of the using LDH phenotypes 1o monitor changes in food avail-
ability within nararal pepulations of D magna is discussed

Lactate dehydrogenase Is widely dis-
tributed among the arthropods and on the
hasis of a fairly extensive survey Long
and Kaplan ('68) suggested that lactate
dehydrogenases in the subphylum Cheli-
cerata are specific for D~ ) lactate, while
those in the Mandibulata are specific for
L( +) lactate. This basic dichotomy has
been confirmed in later studies with the
exception of one mandibulate class, the
crustaceans (Gleason et al., '71; Scheid
and Awapara, '72). Stereospecificity has
been determined In only two of the cight
crustacean subclasses, the malacostracan
enzymes are specific for L(—) laciate,
while the cirrepedian enzymes are spe-
cific for IX — ) lactate

Few details are known of the structure
or genetic control of lactate dehydroge
nases in either subphylum. It has been
shown thart molecular weights of the che-
licerate enzymes are close 1o 70,000, while
the mandibulate enzymes have molecular
weights close to the typical vertebrate
value of 140000 (Long and Kaplan, "68;
Kaloustlan et al, '68). In the chelicerate,
Limulus polyphemus, it is also known that

spectes  have several electrophoretically
distunct isozymes, presumably indicating
that at lease two loci are ordinarily in-
volved in lactate dehydrogenase synthesis

The present study has been carried out
on Daphnia magna, a branchiopod cru-
stacean. Electrophorede analysis revealed
that [actate dehydrogenase phenotypes
in thiy specles were extremely variable
When it was ascertained that this vard
ability was not the result of genetic poly
morphism, an investigation was carried
out to determine the factors responsible
for this phenotypic variation

MATERIALS AND METHODS

The Daphnia magna utilized in this
study were collected from a permanent
pond near Audley End, approximately 30
miles south of Cambridge, England. Only
females with parthenogenetic eggs were
used for analysis except where otherwise
expressly stated,

For electrophoresis single Daphnia were
crushed In a drop of distlied water and
the homogenate absorbed Inwo filter paper
discs. Disc electrophoresis was carried
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BIOGEOGRAPHY OF A WIDESPREAD FRESHWATER CRUSTACEAN:
PSEUDOCONGRUENCE AND CRYPTIC ENDEMISM IN THE NORTH AMERICAN
DAPHNIA LAEVIS COMPLEX

DeREK J. TAYLOR,"? TERRIE L. FINSTON,

2.3

AND PaurL D. N, Hesgrt?

'Department of Biological Sciences, State Univeraity of New York, Buffalo, New York 14260
E-mail: djtaylor@acsu buffalo.edu
Department of Zoology, University of Guelph, Guelph, Ontario N1G 2W1, Canada
‘Department of Zoology, The University of Western Australia, Nedlands, Western Australia 6907, Australia

Abstract —The Iack of morphological variation in many freshwater invertebrates aver vast distances has been cited
as evidence for their frequent, long-distance dispersal. This scenano implies that vicariance will be an insignificant
determinant of species distributions or diversity, We carried out a phylogeographic and popalation genetics study of
one widespread crustacean group, the North American Daplmia laevis complex. Allozyme and sequence variation of
two mtDNA genes (128 and 168 rRNA) clearly indicates the existence of five morphologically cryptic, largely allopatric
groups (Daphnia dubia, D. loevis laevis, D. laevis gessnert, D. magniceps magniceps, and D, magnicepy paclfica ssp
n.), Within each of these groups, there is weak or no genetic diffe N over large geographic areas suggesting
their recent long-distunce dispersal. The present-day distributions and phylogeography of the regional groups suggests
the occurrence of both deep and shallow vicariance events. Although divergence times from miDNA sequences do
indicate both deep and shallow divergences, these estimates are incongruent with their proposed vicariance times.
The results show that even within closely related freshwater invertebrates, o complex biogeography exists, whose
analysis 18 made difficult by long-distance dispersal. cryptic endemism, and pseudocongruence,

Key words —Allozymes, biogeography, Crustacea, Daphnia, dispersal, mtDNA
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“*We should not forget the probability of many fresh-water
forms having formerly ranged continuously over immense
areas and then having become extinct at intermediate points
But the wide distribution of fresh-water plants and of the
lower Is . apparently deg in main part on the
wide dispersal of their seeds and eggs by animals, more es-
pecially by fresh-water birds' Darwin (1859 p. 304),

Freshwater invertebrates have played u key role in the for-

nally, successful colonization of new habitats is aided by a
clonal reproductive phase in the life cycle of some micro-
crustaceans—populations can be founded by a single prop-
agule and finding a mate is never a limitation,

Even though a lack of geographic morphological variation
and the potential for frequent long-distance dispersal are ap-
parent in microcrustaceans, freshwater biogeographers have
recently provided evidence of endemism and restricted gen
PRIRE o 3 .
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e Pacific
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A Atlantic
A D. dubia

genetic groups in the North American Daphnia laevis complex identified by mtDNA sequence
e Appendix 1.
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Molecular Ecology (2005) 14, 753764 doi: 10.1111/1.1365-294X.2004.02434.x

Phylogeography of Daphnia magna in Europe

K. DE GELASand L. DE MEESTER
Lahoratory of Aquatic Ecology, De Beriotstraat 32, B— 3000 Leuven, Belgium

Abstract

The phylogeographical structure of the water flea Daphnia magna in Europe was analysed
using a 609-bp fragment of the cytochrome oxidase subunit I gene. Only moderate overall
genetic divergence was detected within Europe. We detected four genetically and, to a large
extent, geographically distinct phylogroups within Europe. Our results suggest that these
groups recolonized large parts of Europe around 100 000 e from different refugia. Overall,
the pattern suggests ahigh degree of provincialism with a patchy occurrence of specific lineages,

thus confirming the highly subdivided genetic structure usually observed in freshwater zoo- I o Ak ﬁ,- s ‘
plankton populations. Although the region around the Mediterranean Sea was only sampled "ml‘c‘:""m o8 £ R Codis
patchily, we obtained strong indications for the occurrence of more divergent genetic lineages ; e\ - lord '1wc e

in this region. Comparing our European samples to samples from North Americaand Japan
revealed a higher level of differentiation, reflecting limited intercontinental dispersal.

et

Keywords: COl, Daphnia magna, mismatch, nested clade, parthemncanacie nhulamancranhss
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BIOGEOGRAPHY OF A WIDESPREAD FRESHWATER CRUSTACEAN:
Cox & PSEUDOCONGRUENCE AND CRYPTIC ENDEMISM IN THE NORTH AMERICAN

Introduction physic:
_ . e JAPHNIA LAEV
Many freshwater zooplankton speciesare characterized by barriers DAPHNIA LAEVIS COMPLEX
high dispersal capacities and a widespread geographical gional . - . > y
AR pe P 2 preact g ~g P ot DereK J. TAYLOR, !> TERRIE L. FINSTON,>? AND PAuL D, N, HEBERT?
distribution covering whole or even multiple continents 2002; H ) f > ? , - y ’ 5
Hebert 1987). These wid d : Kabl o Deparmment of Blological Sciences, State Univeraity of New York, Buffalo, New York 14260
(Hebert 1 : ). B A ey t""-“a? el b i s “‘:’t“ A E-mail: djtaylor@acsu buffalo.edu
morphological uniformity over their distributional range, (Gome: Department of Zoology, University of Guelph, Guelph, Ontario N1G 2WI, Canada
which has been suggested to reflect substantial gene flow range e ‘Department of Zoology, The University of Western Australia, Nedlands, Western Australia 69097, Australia
among populations. Nevertheless, population genetic studies determ
using molecular markers reveal a completely different more, § Abstract. —The lack of morphological variution in many freshwater invertebrates aver vast distances has been cited
picture, as they report high levels of genetic subdivision zooplar as evidence for their frequent, long-distance dispersal. This scenano implies that vicariance will be an insignificant
. L l SN e hical scales (see ilice determinant of species distributions or diversity. We carried out a phylogeographic and population genetics study of
among popu ’_“’“5 VOB BRURTApRICR - sca e5 (see e one widespread crustacean group, the North American Dapimia laevis complex. Allozyme and sequence variation of
Hebert 1987; Carvalho 1994; De Meester 1996 for reviews). (Boileat two mtDNA genes (128 and 168 rRNA) clearly indicates the existence of five morphologically cryptic, largely allopatric
Studies encompassing broader geographical ranges show by De ) groups (Daphnia dubia, D. laevis laevis, D. laevis gesineri, D. magniceps magniceps, and D, magniceps paclfica ssp
. ' % % s ; ] : n.). Within each of these groups, there is weak or no genetic differentiation over large geographic areas suggesting
the existence of several phylogroups and even cryptic pattern: x e . . p
; 4 0° : / their recent long-distunce dispersal. The present-day distributions and phylogeography of the regional groups suggests
spedes complexes (Taylor ¢t al. 1998; Gomez et al. 2000; Althe the occurrence of both deep and shallow vicariance events. Although divergence times from miDNA sequences do
Cox & Hebert 2001; Hebert et al. 2003; Penton et al. 2004), zooplai indicate both deep and shallow divergences, these estimates are incongruent with their proposed vicanance times
espedally when ‘conspecifics’ from different continents are (Weide The results show that even within closely related freshwater invertebrates, o complex biogeography exists, whose

1 ¥ ; : analysis 15 made difficult by long-distance dispersal, cryptic endemism, and pseudocongruence
considered (Colbourneet al. 1998; Adamowiz et al. 2002; Cox &
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HEU3BEXXHASI OTPAHUYEHHOCTD
JTAHHOTI'O JTOKJIAJIA

*OQ0CyKIaK0 TOJBKO JAHHbIE 10 MUTOXOHAPHAJIbLHBIM FeHaM,
BOOOIIIE HE KACAIOCh PE3YyJbTATOB N0 SIIEPHBbIM FeHAM
(KoTOpBIE UMEKOTCS)

* BeaeacTBue 3T0ro, HUKaK He 00Cy:K1ar0 nmpoosieMy
ruopuau3anuu (Xora ruOpuaAbI BbISABJISAIOTCAH)

* KaTteropuuecku yKJIOHAIOCH OT MCIIOJIb30BAHUA NMOHATHSA
«BHI» U 00CYKACHUS KAKOU-TH00 KOHICIIIUU BU/A,
NPUMECHHUTEJIHLHO K TOU MJIM NHOU IpyIe

* He 00cyk1ar0 cooTBeTCTBHE (PUJIOTPYIII
HOMEHKJIATYPHBIM AKTaAM U MCII0JIb30BAHUIO
(puiioreHeTHYECKHUX U puitoreorpapuuecKux JaHHbIX B
cucTreMaTuke (a B 3TOM 00J1aCTH HAIl KOJLJIEKTUB
NpeINPUHAMAET OUYEHb CePbe3HbIe YCUJIUA)

«MHUTOXOHAPHAJIbHbIE (PUIOTPYIINBI»
19



HEU3BEXXHASI OTPAHUYEHHOCTD
JTAHHOTI'O JTOKJIAJIA

* Kacarochb Tos1bK0 CeBepHoii EBpa3un, BooO1e He
00CY:K1a10 IUPOTHBIX I'PATUEHTOB, XOTS HEKHE
IIMPOTHLIE MATTEPHBLI U MOSABATCA a-Posteriori

* U3 Bcex puiroreorpapuuecKux moaxonoB
00CyKIaeTCs TOJBKO ABA — KAPTUPOBAHUE KJIAN,
BbISIBJICHHBIX HA (PUJIOTEHETUYCCKUX ACPEeBbIAX H
IMOCTPOCHME CeTeH rarnJiIoOTUIIOB U MX
uHTepnperanusa. Bece ocrajabHbIe

MHOI'OYUCJ/IEHHDBIE metoas! pusioreorpapuu
He 00cy:xaaKTca!l
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OTiinyus 10Ny eHU MPU KOHCTPYUPOBAHUM CETH OT
TAKOBBIX IIPU KOHCTPYUPOBAHUHU JIepeBa
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OTiinyus 10Ny eHU MPU KOHCTPYUPOBAHUM CETH OT
TAKOBBIX IIPU KOHCTPYUPOBAHUHU JIepeBa
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OTiinyus 10Ny eHU MPU KOHCTPYUPOBAHUM CETH OT
TAKOBBIX IIPU KOHCTPYUPOBAHUHU JIepeBa
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OTiinyus 10Ny eHU MPU KOHCTPYUPOBAHUM CETH OT
TAKOBBIX IIPU KOHCTPYUPOBAHUHU JIepeBa

24



B OCHOBHOM PACCMATPUBAIO

YETBIPE IYBJIMKAIIUN

0PLOS | one

MOLECULAR ECOLOGY

Molecular Ecology Q009) 18, 5161-5179

dob: 101111 /113652040 2005.04422

The noncosmopolitanism paradigm of freshwater
zooplankton: insights from the global phylogeography
of the predatory cladoceran Polyphemus pediculus
(Linnaeus, 1761) (Crustacea, Onychopoda)

Phylogeography of Daphnia magna Straus
(Crustacea: Cladocera) in Northern Eurasia:
Evidence for a deep longitudinal split between
mitochondrial lineages

Eugeniya L. Bekier'®, Dmitry P, Karabanov®™, Yan R. Gall

7 _Chistoph R. Haag*®,
Tatiana V. Nerstina®“, Aloxey A, Kotoy'**~
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S.XU,*P. D. N. HEBERT.t A. A. KOTOVtand M. E
*Great Lakes Institute for Envtrommental Research, University of W
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Evolution, Leninsky Prospect 33, Moscow 119071, Russia

Abstract

A major question in our understanding of «
bodied taxa have cosmopolitan distributiond
cryptic taxa. Here, we explore the global phyl}
Polyphemus pediculus (Linnacus, 1761) (Crust
drial genes, cytochrome ¢ oxidase subunit 1 g
marker, 18s ribosomal RNA. The results of neig
analyses reveal an exceptionally pronounced

continental scales, The presence of well-suppol
the Holarctic suggests that P, pediculus represe|
allopatric cryptic species, Interestingly, all phy

Xu et al., 2009
Bekker et al., 2016
Kotov et al., 2016

Bekker et al., 2018

' PLOS | one

Phylogeography of the Chydorus sphaericus
Group (Cladocera: Chydoridae) in the
Northern Palearctic

Alexey A, Kotov'* *, Dmitry P, Karabanov'**, Eugeniya I, Bekker'*, Tatiana V. Neretina®,
Derek J. Taylor*®

1 Laboratory of Aguasc Ecology and Invasions. A. N. Sovertsov institule of Ecciogy and Evokeicn of Russian
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DNA Barcoding Reveals High Cryptic Diversity
in the North Eurasian Moina Species
(Crustacea: Cladocera)

Eugenlya L Bekker'™, Dmitry P. Karabanov'?*, Yan R. Galimov'”*, Alexey A. Kotov'* *

1 Latoratoey of Aguutc Ecology and Invasiona, A. N Severtsov instite of Ecology and Evolution of
Russlan Acacemy of Sciencos. Mancow. Russia. 2 Laboratory of Fish Ecology, | D. Papann ihatitute for
Buology of hland Waten of Russan Academy of Sclences. Dok, Yascslavl Ares, Russin, 3 Laboratry of
Expermental Estiryolagy, Kozov Instiute of Developmental Bology of Russan Acasemy of Scencoa
Moscow, Aussio




Xu et al., 2009: PekoHcTpyKIUS roJIOIEHOBOI H
MJ1eiiCTOEHOBOI HCTOPHH TAKCOHOB

GILOBAIL PHYLOGEQGRAFPHY OF POLYPHEMUS PEDICULUS 3
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Neighbvurqmnrn‘gf(;l{l;l) tree based on 201 haplotypes of the A . ‘
cytochrome c oxidase subunit | (COI) gene. Polyphemus pediculus Linnaeus



Polyphemus: Cerb ranjiorunos COI
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black — European haplotypes; dark grey — European Russian

haplotypes; light grey — Siberian haplotypes; cross — Russian Far East
haplotypes 27



PacnpocTpaHenne «MPpUMMHUTHUBHBIX» TanJOTHIIOB
PAl u PA2 B EBpone

BepHeMcsi MOTOM K 00bSICHEHHIO
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I'eneTuka Polyphemus pediculus (Linnaeus,
1776) (Xu et al., 2009)
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GLOBAL PHYLOGEOGRAPHY OF POLYPHEMUS PEDICULLS 3
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IIPEJIBAPUTEJIBHBIE BbIBO/IbI:

1) HaiigeHn 10JAroTHBINM rpagueHT B BocTouHoi A3un

2) Hmerorcs Tak Ha3bpIBaGMbIC “‘CBPOICHCKUE” BUABI U

3) ChoemuduuHblie BOCTOYHOA3NATCKHE (“OepuHIHiicKue”?) BUABI
4) buopazHooOpa3ue TYT Bblllie (MOCKOJbKY He ObLIO0 0JIe[leHEHU ?)

MOJITOTHBIA I'PAAUEHT
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IIporpaMmma MaccoBbIX COOPOB B a3MATCKON YaCTH
IaneapkTuku

m MAacCOBBIU
po000TOOP
B cepuu OT KOJIJIET
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Pe3yabrar Ha ceroaHsiiHui 1eHb: 0ojiee 4000 npood s
MOJIEKYJISIPHOI0 AHAJIN3a, 3aHECEHHbIX B 0a3y TaHHBIX




MoJiekyJasipHO-
reHeTH4YeCKas
JJaboparopus
Ha BaBuiioBa 34
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Maximum likehood tree representing the diversity among COI phylogroups of Moina.



IEPpexXoaHass 30Ha MEKAY (l)ayHI/ICTI/I‘IeCKI/IMI/I HaJ-KOMILJICKCaMH

(«Tummamu ayn»)

cunme — cf. brachiata
3eqeHble — Cf. macrocopa
KpacHbie — Cf. micrura
cepble — Cf. salina
xearToie - lipini
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Chydorus sf. sphaericus

t

PeauKTLI:
* «AHrapckas gayHna»
* I'pensianausi, Ucnanaus

O

4( Z;. 2

m
Median-joining cytochrome c oxidase subunit | (COI) haplotype network. Median vectors are
indicated by small red circles. High-frequency haplotypes are labeled as well as the number of mutations for each branch
(if not 1). Colors represent: grey — Northern Pacific (Iceland and Greenland); dark blue — southern to central portion of
Western Europe; light blue — northern portion of Western Europe; light green — northern portion of European Russia; dark
green — central to southern portion of European Russia; reddish — Eastern Siberia and south portion of Western Siberia; 37
brown — continental Beringia (Kamchatka, Chukotka, Alaska); black — Bering Island; pink — Russian Far East, Korea and

Japan; yellow — Arctic Canada.



Chydorus cf. sphaericus

Pacnpocrpanenue ¢pusnorpynn B CeBepHoii EBpazuu

38



HeonHokpaTHasi He3aBUCHUMAasA KOJUIOHU3auusa OcTrpoBa
bepuHra ¢ TeppuTopr «KKOHTHHEHTAJIbHOU bepuHrum)




HepurnssuunaabHbie 03epa B [laneapkruke B miiencromeHe
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Fig. 1. Distribution of ice sheets, mountain glaciers, and ice-dammed lakes in Eurasia during the mid-
Pleistocene era (according to Groswald 1984) that influenced the distribution and range of moose.

Major seas include the Aral (AS), Black (BS), and Caspian (CS). Glacial sheets include the Chukchi
(CH), East Siberian (ES), Karskii (KA), Ohotskii (OH), and Scandinavian (SC). Mountain glaciers
include the Altai (AS), Baikal (BA), Central Asian (CA), Tibetan (T1), and Verkhoyansk (VE). Other
features include Lake Mansijskoe (ML), Amur River (AM), and the Turgaiskii trench (TU). 40



JlaHHBbIC MOHPABUJINCH Ipecce

SHUMKNONEAMA PEMMOHbI  WHTEPBLI0 NPECCLEHTP KOH®EPEHLMH @®OTO TECTbI CREUNPOEKTH

NHOOPMAULUNOHHOE
ATEHTCTBO POCCUU
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NpY 3aka3e oHnal Poanom u3 Nmnep6opeun: kak
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YyeHble MI'Y u PAH: "BoasiHble 6noxu”
npuwnu B EBpony us Komu

Bp Tbl p Gpasubt X ycos, oburarenei cesepHs
PEerMoHoB, U3 MHOTMX Bogoemos Poccum, a Taxe Hopeerum n KOxron Kopen

MNoaenurbes

)  Jejvjsfofefc )

MOCKBA, 30 sHeaps. /TACC/. Poccurickum yuenbim uz MY u PAH yaanocs uccnegod
nyTv paccenexua no CeeepHoit Espasum BeTBUCTOYCbIX pakoobpaskbix ("BoaaHbix Gng

KOTOPbIMI KOPMATCA MHOrME COTHM BUAOB pbib. "MonexynapHbie Yacs!” ykazanu Ha oy

Bonvwan aaprua (Daphnia magna)
Wikimedia Commons

pacceneHus B paioHe Komu. Pesynsrartsl uccneaosaHus onyonvkosaHsl B Hay4HOM
xyprane PLOS ONE.

B oTnuuue ot npeablayLux MCCNEA0BaHUN, TR N3YHANUCh NOMTH UCKIIOHUTENBHO .
«OTKyAa ecTs nown» BeTBHCTOYCbIE pavky CesepHoi Espazum, Kak
«MONEKYSIAPHBIE YAChIY MOMOI3IOT COCTABAATE POAOCTOBHbIE BHAOS, KK
PavkH NyTEWECTBYIOT «B0 MNSACHYECTBED, YTO TAK0E GHOreorpapus, 3avem

AathHuK, B 3TOI HayyHol paboTe aBTopbl COCPEAOTONUNKCE Ha POACTBEHHbIX A3HUSA

xugopycax (Chydorus sphaericus) - pagoBbix U KpaitHe oBbiuHbIX obuTaTenax cesepuy
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Daphnia magna
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| Western and Central Europe

2_Mediterranean Region, Middle East and Caucasus
3 Scandinavia and Karelia

4 European Russia (except its nothern portion
S:Westtemr;1 Siberia ke g )
6_Southern Eastern Siberia and Mongolia

7 Northern Eastern Siberia (Yakutia)

8 China and Japan

9 USA and Canada

10_laboratory cultures and apparent invaders
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BBIBOABI

1) Y BeTBHCTOYCHIX PAKOOOPA3HBIX BBIABJISIOTCH ''eBPONEHCKO-
3anagHoCuOMpcKui' u ""OepuHrniickun' GpayHUuCTHUYECKUNA HAI-
KOMILIEKCHI («TUIIBI (hayH») ¢ ePeXOHON 30HO0, pacnoJiaraluencs B
O0acceiine EHucesi, Wi HEMHOI0 3amagHel, B 0acceinne Oo0n).

2) bepuHruickas 30Ha ObLJIa HEHTPOM pacceieHUs M0 KpanHeul Mepe
HEKOTOPBIX TAKCOHOB 10 Bcer Bocrounoi Ilaseapkruke.

3) Kak B A3uarckoii, Tak 1 B EBponeiickoit yactu Poccuu uMerTCs Kak
TAKCOHbI, KOTOPbIE MEePeKUJIH IJICHCTOICHOBOE 0JIC[ICHCHNE B I0'KHBIX, TAK
U B CeBEPHBIX pedyruymax, paccejeHue U3 KOTOPHIX LILJIO HA K0T,

4) Bocrounas Cudbups u CeBepHasi ATiianTuka (I'pennanaus u Ucaanausn)
SIBJIIIOTCH PAOHAMU, I/1€ COXPAHUJIUCH HEMHOTOUYHUCJICHHbIEC PEJIMKTOBbIE
JHACMUYHbIE KJIAIbI.

S) IIpoBepka YyHUBEPCAJIBHOCTH CHOPMYJIUPOBAHHOM BhIIE CXEMbI HA
npuMepe APYruX TAKCOHOB BETBUCTOYChIX PAKOOOPA3HBIX NPEACTABJIAET
c000H a0COJIIOTHO HOBYI0, MACIITAOHYIO H AKTYAJIbHYIO 33124y
Ouoreorpapuu NpeCHOBOAHBIX *KMBOTHBIX B 1eJ10M. B yacTtHoCTH,
MoA00HbBIE JAHHbIE MOI'YT CTATh OCHOBOW OMOreorpapuueckoro

paiionupoBanus CesepHoii EBpa3uu B 4acTH MpPeCHbIX BO/.
44



TPETBS HAYUHA S HIKOJIA MOJIObIX YUEHBIX U CITELIUAJIMCTOB I10
PLIBHOMY XO3SMCTBY U DKOJIOI'MU C MEXIYHAPOJHBIM YUACTUEM,
ITOCBAILIEHHAA 140-JIETUIO CO IHA POXIAEHM A K.M. JIEPIOT'MHA
«[MIEPCIIEKTHUBBI PBIBOJIOBCTBA U AKBAKYJbTYPBI B COBPEMEHHOM = ¢
MMUMPE» -
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