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AURELIA AURITA CONTAINS TWO DISTINC T SPECIES: MOLECULAR
AND CHROMOSOMAL EVID ENCE

L. S. Adonirt, A. V. Kotova™?
!Institute of Cytology RAS, Laboratory of cell morphology, Group for studying theconding
DNA, St. Petersburg, Russia
’Stem Cell Bank Pokrovsky, LtdSt. Petersburdiussia

leo.adonin@gmail.com

The moon jelly,Aurelia, is one of the most widely distributed scyphozoan genera (Arai,
1997). At least 12 species of Aurelia have been described based on morphological differences ¢
the medusa (Kramp, 1961)af@son & Jacobs (2001) found evidence in their molecular studies
of at least nine species of the genus Aurdidimbata(Brandt, 1838)A. labiataandA. aurita,
and six cryptic species previously identifiedAasaurita. Dawson (2003) later reported laast
14 molecular species of the gemsrelia. Aurelia auritawas divided into 1Xryptic species
A.sp.17 A.sp.11 The nameAurelia aurita was saved to the initial population described by
Linnaeus at the European North co@wson, 2003Dawson etl., 2005).

In the current work we compared medusas from three locatidvikite Sea, Black Sea,
Seaof Japanby different methods and found the differences dramatic enough in distinguish
distinct species irpopulations. Kishinouye (1891) described a fdnom Tokyo Bay, Japan,
namedAurelia japonica(Gershwin, 2001), and we use this name in our work for population of
Japonic Sea.

We assayed one of the major mesoglea componemesoglein protein and its gene from
the jellyfish of the three populationdt has emerged that the mesoglea protein of Japonic
Aurelia has a molecular weight of approximately 53/55 kD, while the massghe@sé. aurita
is 47 kDa. Antibodies against auritamesoglein bind only protein 47 kDa. 53/55 kDa protein
was not detected antibodies agaiAstaurita mesoglein on immunoblots and paraffin sections.
Also differences in RNA structures of 53/55 kD tein and mesoglein were identified.

We sequenced a partial 18S and 28S rRNA gene sequ¥iieassed several algorithms
to construct phylogenetic trees on the base of rRNA genes. All analyzes give identical results
the sequence of 18S and 28S rRNA Ajaponicaalways allocated as a separate group. At the
same time all the sequences of Black Sea and White Sea medusas form the mixedigmup.
we provideda karyology analysis. Karyotypes Airelia species from these three populations
differ significantly between each other: Aurelia karyotype from $eaof Jaan has 17 pairs
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chromosomes (2n=34), while the karyotypedAafelia from the White and Black Seas are the
same and havE9d pairs(2n=38).
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"1 ddz0todats | RIS\ Rpatzojz@is b g Oj smv IstcOdeL dlsd o dzr o5, j fdzd H dzw

d3dzts ) § s @iOne " & dzdaRibEiRce dzj uj Is

o' ff Sdzdzjalar{ j ftSlsdztsh j ded W
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Or1osornyecknii ""komnbsiorep'

ai | a | @ | vije{1,2,3,4,5
OGyuamiee MHOKECTBO OTHOIIEHN |

M = {(a1> a2)&(az > a3)&(az > as)&(as> as)}

(a1, a3), (a2, a4), (a3, as)

M1 = (a3, a1), (a4, az), (as, as)

aa HET

Mo— (a1, a4), (az, as)
27 Was, ay), (as, az)

_ f (a1, as)

7 Was, a1)

N

(ai> ain)&(ai+1> aiv2 = aj)
(ai>aj)=(i<j)

3 (ai < ai-1)&(ai-1 <ai-2 = a))

Y

=
=]
=
&=
;J
A

tdfm. 4dnnjigEsS ssdzsedyd MStets Oz stedIlsdzO, HJ BIsdemistedtclzs
Astatotilapiaburtoni.l s fls toffsty d4®j L & Groderick 200§ [

1 HJ M! CtcOmMdz" &3 + dzdlzd f Msdz BB O jJ H J dets bkEMmdzse d
dzj d L o j fls diajotildp@uiztpli, &zOH Clbtste’ & fesdL otsHdIlsmw
YlstsB * 9" BtcOls! BjLBYf OMdese s MsQIHO, IstgQila d dzg
slsdgsh jdzgdwV ¢fddzt dzgj j& d BitejHjdzdls!, GClsts dL HEe
Is ts Jj Mis fQH j dzOls L OC dz¢ yJd dzd J , sSB O jHj dadats j
EBjHdIsjdz d I3 ftod dzd tetsds IstcOdzL ( Is dstatiatidpils Hurtoni s s dz
Wodw jlsfpw LSy jteddd dzls R @)Y sUts s tste rOfdzd g d3j dpdd d3te
ftsBjH d ftsteOyjded?.

Chsdzsedyj mM¢ Ow ks d < O fi) fswodzjdedd d3 WL
ftoj otcOlsd dzOMm ) fzs ¢ @C k2f B 'S asdiziOdgddj 5 G 6 O BBO |
steOdzaL dIsd o dfGids@i d ¢ BOIsd uj MS dn ts Is dzte i dedcds dzd d¢
keO&NY skt OdzOMm! o MdhescdmsdSlk o¢dtdmlstis]d

8l 8¢ dC O BtedS SRy I9siks WiCts. (KB H § dz6 B BHjdEec SO0 ®J% sdsde d
d3’hdZJdZdW.
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tOLodlsdy c¢dzgj " jdzdesdzsomMCdr e Isjsted?2 MJ BBOdzlso
BsH jdzj 2 fisdgjmgraAMdds 2 h O dzgj bid ¢t o Mt
Is | staj ¢ 2 Bdtsdtsedd d Mydsdasedd, dzs d o
Codzdz SIsdodzse s ddzlsj dzdzj CIs O, Ctsdidizdzd € Olsd o dzts 2
sBl JHddzj dzdj d SCttstcHddZOyds t©OL tcOB SISSEOB iy H iz
RR, BdBdzdCJ fj dfdigi. HIsCQL I B MEYHOJj MY ftetse dz

JRu[TOUULT O

¢ dzts -~  dz1998.RsL. B, tc Odzdz" §j IstekzH"™ : sdBjtedziIsdSC O Wl
[ dndydasea .

Il tezdzH EC RO 1 DH.. o 4 zsB Odz! dz" 2 1 o tsdz¢ g tf tieted d wgj fr
sistedYy M§ DA daisigisoydd ({ Cver) d ¢AlzdH O] d
dd¥ stedzOydde. -POobhnett@ipMd3IBHE 2 dOkzydes?2 ¢ tsdaW j-
JLHOIsjdz mMsets s 1l [fuv d& s. . [OC0Okta O, Mm. 2

ltcbdzHzC s ¢. v., [ SLHBOL1G. [l Qdzp ©zIOHARE & @
iIeBtcHdj o kL Jjdz c¢dtss OdiARRs cut® OBaety dz¥ ] i 330 Lidgd$Eb. dzd W )

S BHHBSUYSREH (A0 0L . [ .RAW StedzOydWw co¢ 1
Yyd dzj dzOf tcOo dzj dzdd" In  fmgj.2 MBd &9 yd dzdzts mIs ! d b2djt
d MisjMmlse j dzgdets dzOkz ydzts?2 . . ABORRJc d3j 0, [ .: 1 0OECO

sBBotcj d3j dzdzOW L Off OH dzOY ¥ YU MM divd 1 & dAfsls PitcH O

YJtedzOomMSC d200l. ¢. ¢ ddzj e jIsdS O d ddsW stedzOyd
d dzW tste B3O drdfi. t s, BTAM

Grosenick L., Clement.S., Fernald R.D2007/ Fish can infer social rank by observation
alone // Nature. V. 445. P. 42282/

JantschE., 1981. Unifying principles of evolution. lhhe Evolutionary Visior830 116.

Liden W.H., Phillips M.L., Herberholz 2010.Neural controlof behavioural choice in
juvenile crayfish // Proceedings thfe Royal Society B. V. 277 (1699). P. 34300.

Read D.W.,2008. Working Memory: A Cognitive Limit to NeHuman Primate
Recursive Thinking Prior to Hominid Evolution // Evolutionary Psycholdgye, p. 6761 714.
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v y1dJruvice rrRivdrespr Jf RY[ #S [ 5BUwy {3V
JrRu[tof? v B AWM 3 sSLOI[IOC GRBYWHA ,
foJdc suvitRrR[?8gMO 1t C

R. | . 1 ZlIstse

Rdzmisdlskls Bdsdatsedd dBstew d . o . 1. r o3z dz € s
Bdtdzsedd rl1Jf t ¢, ]l ZOHdoeosMistsC,
ivanbutov9l1@mail.ru

[ dlssteOdz! , gqdzd L dz0 fORzds $slsduj 55 &Y o ™ot
ftsHeO Jtce O Isfyw f sflstsw dzdzts dplz ootsm LHHj 2hils®2d ¥ d H © BR
ZOdetsdzr " j2 Mlsitfijded o" Oy Jdg@ Mklsydse §  MmJ L
o dzOx dzj dzedw d Htwkzecdr OBdBLduyujMéidm WOCItttss
mMh jMmMsoeze h dj o HtojHjdZzOR dzdls ks ®Wzizipls d O L ks fipizis o ¢
ftedmf smtsB dzj dz' ¢ dzj B &zOcsff ted W lisdz" d3 o dzj M dzd d3
sBdIlsOdzed v , O IOCYJ HsMiskzf detsfyls dzd Is st O dzd ;
dimmdzi HBo Odzgd™" ot otej BW lsdzdo O My tsmMsemMisakzs s

sktedd MispjO, shddny sdztsy § dzdz" § o MJ2Mdsdud M&c
s5CjOdzO, MmMtsmistswls dL Hekr ctwH d MmMdzkzy Ol jMmisj
sdrddz BECjOdsd Siklsf s s tsdzy hs2 sktoddz ME 3
ftesMisdcOjIsmw [ OdzOvw @G Ekgidds B IOW JiIctc® H BMistzo 5o
Cslsster 7 “woo dzvdjGsty O ds.

t OmMisdlsj dz dzr | MtssBh jMlsoe O SHdd®Bd dL §jteer -
Cdzd B3OSO d ddzr § dZzOtlzh j dzdw Mtej H' . 1 Octew L dzj c
cOMisdlsj dz2 dzr » M gHisdls'd SHOgd cdeidzd [ 3] .
stcOBsd@®@" ZHCSIsOdz dZOr sHdIsMWw §ftsH odzdwdedj 5 tsStc@
Zdf JHdzr i3 BGlsasHOBRB] tretsf jtcjtcOBOIST 908h dn L O
1994 ¢c¢. 9 tWjLikzd IsOIsj9 LBjCRudjEDtc W iintg teizfLv s " fipesdztst® B
sfEmMCOded] Mstgsod® ddQ dfj.dbj dzdj BJtjeBse d dzdlst
yd fmdzj BzrlsT stcOBtsSo OW [ BHLEYidd ] HBHESESSdz] it
dzd Is stc O dz! dzts 2 Wdzster -8@n lg'd ¢ t5ls@dzts % O Wdrdgsidstetdts ¢ § ©
Mi2mMdisdyd MEs?2 dOctkzL € d.
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[ OljtedOdzsds §f sz ddzd MmetSter , o' f tsdzdzj dzdz" §
d 1997 ¢. , O sS4 MBBMIse j dedzr § H Odadz J , i sd
1R ¢l s Mt | OcOteddzMC d2 é -0 dJX0sIsPdas . | &sH B
BstemMC ) ItcOor M dtecOdzd O dzdlststcOdzd o § Jjtedt
B ssHdS) [6].

l 1987 ¢. BttcOddyjMmMitj] LOcGtwWLdjddj] o odt
f sdzsmiz, 9 dzj Sslstster 7 BB MIsOR HEMisdep BPad3ts ISLby o
dzj B zOesf tedWilsdz" § Emdztse Vv, ® 1987 a¢. dzO0 dzd Ists
BOCtesW dlstsa, 49% Cwlstster n s lsi®okzder didi LCIRRYdpAz jJ
2%T B3stemMSC 4 Iste@oar (tedfm. 1) .

{ IsH Rbpdophytas € dz¢ yOdz 21 ondio , L1 020Mj W32 Mise
10detsdzr hdd3 ydmdzsds s dutse (10) BTF dz ftej HIs Oo dzj
T4 odHOB, TPAalmeumbddEd estftstcwHSCd Bangkasved ddC
COYHT 2 (tedfm. 2).

Il Zter » o9 BHBKEMAz] 2 sBHthts doflsltd] ygtatss 91,6 190 Mg
]l steW HBC Laminari al es ftcd HMMIsOo dzj dz dzOdB dz! N
ftod dzOH dzj y Odzd MmJ d3d 2 Mmls oChlordphytas Shdzyr Y @dzeRr eo d J tsa1 J d
mMidi2MmMlse d 2 YoWHCEBS. 4 Od3r W3 ts fgatiafs ¢ & 5¢E ) de§ @dk:
ftcj HiNls©o dzj dzdz" J stcj d3v TeadhedPligha  fiy 1€ O IS tdcldrH | diapl
Wdhztster ©® 1987 6. B'dz dzj L dzOydlsj dz' dz" 3.

30 - B Epacueie
BEvpEIe

N 3egeHEIe

YHCI0 BEHOIOE
[
h
1

Beero

1987 1997 2013

tdfm. 1. vOShMedsddujMSd2 MehmlsOs ddlksEoOd d
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Bangiales Palmariales Gigartinales Ceramiales Corallinales

tdfMm. 2. 1dkOBICO kOSMdsdduj NS 2 Mtk st
Wdzste] BERIST-0 @ tPEEBO®dse 1987, 1997 d 2013 ¢

sf 2mlsw Isted etHO §tsMmdzd L Jdgdzj Istewfmjdedw, o 1
stcOBtso OV bkd3j dz' h d dztBfif’ dztso d202@QuiaB. 20f) jotsi s 3O
Blzter J oHBtesMdzd MtsMisQoadwdzd s 40% odHBO G
BsteMCdj T B804 0 %. tdLStsy kEdkjde hjdedj ydmdzO od
MowLOdets M SfikMEOdd) i3 SMHistc€OGOMBLISY Gdzdz” d&f fipd
f dztsh OHd dzd Iststc O dzd .

l 1997 ¢. sB dzOtelzy j dz 8 odHBe CttOMmde ~ o1
fctcwHCtse., 1 tdzsoddzO odHtse (4) ftoddzOHdzj ¥ OdzO
(2) Bz fstewWHBES Pal mariCarasmi ap®OgH{d?2 Cdr alf Si
SHdz2dd3 adHEBsd. wjd3i2AMlsoO® Gigartinaceae d Palr
tSH dzts 3kz .

102Hjdz" 8 o9dHtse Ochrophyta d Phaeophyce:
1 sewHESES Laminari al esdzd,” dif tff teowj Hi tidsi OEeaiz joghc , & r tefigdd HRX
f stcWiHEH]ded 5. 1 OdBBdz! hj ydmdzs esdHtse (3) R OLOC
Clststesdy Hoa O 9adHO ldtsmddzdm! ¢ GSHEZ Sacchari

I IsH j @hlorophyta d Tracheophytam s H j te) O dzd fts 2 9dHO.

9 S H 5 @ts i digyssiphonia duriusculd f stew HisE Ul ot r i ¢ h aleads , iy
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Is ©¢ Ylya lactuca d L fstewWHCO Ul val eege, [y tedg Rdnis o s tc Qd
f tcj HMIs Oo dzj ®@hyllospaflin Oveehsisf Zostera marinad L fsteWHCO Al i
mMi g 2Mlse ®© Cymodoceaceae @ Zosteraceae, Ml

uBtster 2013 6. orwoddzd L d&Oydlsj dz' dzr 2 tetsfls
Br dzs o flstcj yjdets 47 odHtsea ®RBOSCwsWdlse, slsdsmw
tcsHOd3. sO¢ d © 1987 6., &Oddetsd hddiz ydmdzsdy ¢
Colstster o drmsdniIs5 1 % o M j 1”3 Co%, H o), A Bz toj s te ME4Ye] IstcOo

l 2013 6. o fmiRkeodophyder Gxizsddfh @~mMw ¢ 20 tsH
6 fotewHCOR (dOqL kOSCMtsdtsdid yj MS 52 Rgpdomhyta Is [z t
tcOo detsd3j todets J dzcfgjOMdf e tBg dzf 5 § steWw HC Od3:T fBsandgi ad e
Cerami al es idf sPal,maGiidaa retdiHnGa | elsted {1 Issd3 yd mdzts
dL d3j dzv dzts iy sls 0 o Mmjdgi2Mmlsej Phyl |l ophorace
slsdzj Isdls: | ylks® (YLbathr otaioHr p h um, Mazzaell a,
ftcjHMIsOodzjdzr@r Holkzdzw o qHEOHE] B.OYHT 2, MisOdz dzr j

S Blkter d3 otsHtstesMdzv d3 f ted dzgOH dz Y Odzd 14 o9 dHBE
1 steWHBSE Laminariales, €0¢ d tOdzjgdHBg .dz If 167G
slsdzd yd des dzGdetsdzr h jj L O 9o j M fjtedtsH dMmMmdzj H
LIssisz f steWHE . lJted +Istsd3 ttsH Sacc h@acchanma B
angustata, Sgyratad S. japonica.

[IsHjd Chlorophyta d&OhBdls' 40dgj thj 2 fHisso ddr
LJdzjdzg' n otsHBttsMdz] 2 dzOdBtsdzj [[5 BasdEHOss .d3 B dig 2Af fitsld
B dzts fftoj HinlsOQodzj dzts 4 odHOMBd, MtejHd Ctslstste’ A 3

sMlsOes dBsemMidrn LGOS o 2013 d 1997 c66.

s OCd Halzts HJdZOBJECO ©kOCMsdtsdid yj M B2 Mistclz €
SstcOBts90OV z8CtslsOdz 9 dMMmdzj Hizj 3r 2 § j ted BH datsd dzC
L J dgdz stew mj dad v dzOB dzt H Odzgd Ho ZC tcOIs dzts | z d3j dz’
sO¢Msdesdzd yud ME 52 Mistddp Gls Ags M dzj o fLizifpisdrj IsieY iy dzd v,
BscOIsfmMlsats otsmMimisOdese d dzsfy! O BOSMBdsdd ud MS
MtcOo dzj dzd & M 1987 G . o J dzd yd dzts fiy ! LO Mmydls
Laminariales d Ul val es.

Rt VUL O
1. skmoSCddzd poeddd Mstseh jmMlseaO [/ 1 dtsdztse dV

ftesHEZSIsdo desmis! ¢ O0dgO. ©132. 2. [ .: 1 00O, 197
2. skmOSC dda Off.jldzj dzd J Zzd IssteOdzd [/ / 1  Bdzis@G
Mk sEte® tsCjOdZO. v. -W8 [ .: 1 0ECO, 19778B. H
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3. skmoOSdde [. 1., [AdzeacitidiEs dzdpy 1 .d L d3j dzj dad v

BOC tetsB § dzZlstsmO BlzmalsT stcOBtso OW (sMmistetso zdg¢t
Stec Odzd U MSsets L Octw L dgj dedw [/ /-216 sdz. Bstew . 19
4., skzsyttse O 1.1 -, 1 )] tieH & tdste iipdzdOw € QB3 YO IsC t
It OMmYf esfis tc Odziddedigs e d v , ndBdud & d?2 MsMmisOs .
SsOBYOIsmMEd2: 1 O0dz dzgOEC O©. 1997. 155 fy.
5. skmoS¢ddz [ .41 ., RO OdztsroGnlsfd. wdztsj Aolastdrffr@sdersizis

zdststceOdzd BEZRIsT stcOBtso OW ( sfMmlstese zd¢ slsOdg) ¢
199905, v. 2135.4. 134

6. skmMOSCddn Ozdg®. d < SCdzsedw tcOQo dztsdzts G d ~
|l sopoda) ZdlsstcOdzd skteddz mEdn smMstcso s [/
skteddzr MEdr thsticsotte. | soBHYBdqteMc: 10260, 19
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sosef1LIfRYus ] RIESIdghHoV L1t dYRE
Ll 2l ryuf ] L APALVELINUS

.. J1kltsteddO

[ Odz! dzj o tsfissydz" 2 etsmMikzHOtMmilse jdzdzr 2 Isj mdzd yg M<
]l ZOHdo tsMmists¢, t simmdw
boutorina@mail.ru

| sihismior j SavelinusdESHj@zw s Is tej & d d GLJjBO | B
ftosmistcOdzgmiseo j tls OSlsduiMSitsets fsBjtejd ! W [ 9tel
Hs Mjojtodess?2 RIOdZzdd, tBdlsOtls © otHtsj BBOR, 0O
mMdedtemMSdrn tj&, o 10BO2COd j, dO ®HBOLjtedStots
C sdzdhdpC ¢ O2 H 15, Mmtsdzfms ) 2O kRt jOodhmesds ( Ht
Mjojtodes? [ ytcHydd) B jtejy ! Wn wjojtodets?2 ¢ d3j t

| sdz Yyro Oy dgj 2N 2 ftosHESCI § dlsOdedw, 5B dzOH O
COyj Mlso OBEH O e Btcb B d3j dz d B tvd'tclO ¢dls | RO tsiz) ¢ s
cOMmMf ecsMistcOdzj dgdz" 2 tsBI jCIs dzgBdlsj dzt MEtsets d Mt
MstcOdzOR dwjo jtodztse s f tsdzzh Otcd W .

ltezf O @etdz ytsoe nOttOCIsjtcdL 2] Isfqw 1L otsdzs ydt
f zOmisd ydetsmls: ¥ ) CSsteshts o OkOf 5 detlzts 8 O s fifwin s €
Emdzseo dw d3 Mkh jMlseaseo Odzdw. [dzad ftoj HMMIsOo dzj dz" B
tcOL d&zd yos hdafmwy 5 tBOLE YydLdad (ftetsmatHAE §
SL j sdes dz § ) d nOOCIsjtckz i dls ©Oded W (BJ dzlsts
dg M ydodzdL distso Odedz" § ~dhdedSCd,  dzZOdzCIsts¥W Oc (),
sftejHjdzddzs d odHBot] t©OL dstsBtOLdj] §OtOL Jlsso

ltedoe jHj dzr tcjLEzdz sOIsT | i sdzlz yj dedz | O tsfiyc
Codz yseo dL otHtSj B s OBYPEEgicj y OB 02 L Bdzeztstc! v
skteddz MCdr BMmMstcsoatses (1 E2Ztsteddz® d Hte., 2011),

V Etsdz! yse s ofMmMjdz Otcj Oz tslsdzj yjdz 191 9«
sBh jets yYydmdzO L Ottjedmisted tetso Odzdzr -~ Plathelrdagfhes) §f O to ¢
MokzOw dBdetsetsyd mdzj dzdzOv ctekzff © § OOL dIstseo L Isd -
ssdtsmwisimfwy ¢ 41 t©isSHIE, 21 MmJ a3 2 Mise kMmq e ddzdizts ¢
Acanthocephals ftcj HMIsOodzj dzdzr | Hokd3w C zOMMBOHBHONR 34
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i @i 2Mmsa) d

fnd d3d 2 Mise .
csHis9 8

C tolz ¢ dzhelminthey tcd 3] o s,
[ 4 dgesodafzis §f § yPtcatf hel mi nt hes)
md &34 2 Mise .
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Y wMT
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tdfm. 1.

stesdzy IstsG 5,

3 Mmi &d2Mmlse O)
(1 Elsseddo,

M B 2Mise O)

VU etdz Yytsoe
2 7.
Yls ts
f sdzse 5L toj dzr o3qd
Mted Hd

odHO ddd
fdzj Hizjls,

stsdz € s

dzd ud dz¢ d .
1 sdzt h Ow

dzd» Btsdzj |

OB Mtsdz® Is dats §
yd M B8 %,
100%i f dw o tsC .

vtcj] BBOISSHT

fydzj v izs M d d3d

E edz ytse

yomis:
Istcj Isd
M¢ toj B dajdBts datsleSy dzjyy MisisAw d 6

Bsdz h ddzlsea s o ts
Is t& j6AB s s HA3tS dz B 8 | 82902

Md &4 2 Miso O3 :
Fellodistomidag Azygiidag Derogenidag Bunocotylidag Hemiuridae

ustlsdsh j dd j

Blsd3d uJ d&f
9dHBYO fdqwetg
2008) .

d 6

52% vyjflstH,
2% ofjn
Btsdz h d dzfnls o ts
W tste 30 d3d H dzw

Yyjimlssh dzj Bdzse s

9dHTBO
ftcdmatsHdIsMw dzO
9dHBO
ofMmdn
i 78

Mo 2

d3dzts ¢ sy d mdzj dzdz" 2
idBg [Strigeislae o Bucephalidag C

tcOL ez & B E&H s azs &% Y j

19 oadHtse C dz
: fted HMisOo d I

d$0as. sH% (s tal j4dz OIsve HiRp € te2) 1
GJ dz d3d dzls ts o
9dHTBH
ColsstemdsL ¢ fsazO azd

ftcj 5BXZOHOE Is 9

Gdz! ytse) i
G4 dz2 3 dzls s 9

G J dz' d3d tias s p f dztsaias nyds'e ] | (

Hsd® Istp B3Ol
fqwess. 1 tjh
Cekf§ 08 ¢j dz
4@ 2 08 0% HJ

¢ &OMmMm ¢

Lecithasteridae
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Allocreadiidag Sanguinicolidag Opecoelidag Acanthocolpidag Lepocreadiidage
Opisthorchiidag  Troglotrematidag  Heterophyidag  Gorgoderidag  Zoogonidae
Lecithodendriidae

dtcj H( LIsdn i &34 2 Mise dzd h dzf NS sdz €5 a3t
ftej HiMIsOo dfjsdedd?’ dy ddBO yd Mdztsdz adHtse. Clsts, ftej yHJ
f OOL dlsdtelkzes h dJ &zO0 MmMlsOHd(d dzd ud dz¢ d ( B Oy t

B¢ 2dzOskte] , Y 4 d f sHG 5 dzts 2 Cdzj IsyoIs¢ j;
smikh j Mise dzw j Ismw fod [zyOfdssfed (B ilcts & HsEESE Wt , d3sioR
e BSWHd" » fIsdy (vkHOdSBB9 d Hts. |, 2002) . 1M

l sstetsj dd Mists L Oded B3O Is OdzdzsC oy OHd JH T (10 od
fdh joOtedlsj dz' dzts? md Mmilsj d3d G sdz’owtsds, He Iz fyld & HAG U
Btos mntsdzsc d | dB3ts dzdze M€ d tcOL dzsdets G d § d 9JlIse
owdedlsduyd M¢dra dzOfmj Stsd3r = d trBr . 1My odHT
ftoj Mdzso sH dz" | . vted st j d&3d Mists ¢ s yddpekztelideed H 59
Gorgder i dae. JUJStsdzdHT f OtcOLdIsdqtekzels o Cdh jy
AL W joOdd Mz y Ols BstemMC d 4 d ftcj Mdzse sH dz" §
BESyddzdH"' , B JIsdde@L dzsadssd’j di3dd tOo detsdztsc d 4 to
CtejodlsCd, o il dpdy ocg dp S(HIGEE OYJ 9, 2003). ClIsts
BstemMS dJ, sO¢ d f§to] Mdetse sH deM§ dzsofdHls J. dz' s to Gfistsi
f OcOL dIsr or HjdzdlIlsj dz' dets? MmdMmisj d3¥ ceBdzr ysseo ( f 51
tcOLodlsdwyw Ctlister n o ¢ dz¢ Yo, jtisL Mjpome M o $otg@xls N & Is 3
(d3d dz€ d ~ h OtcEpbasrim RsiHiunsp € oz dz -~ Amddonta Bemndsdaha.
[ MlsOdz dzOwW yOMmls: MmJj d&3j 2 Mlse ¢ Jj dz¢ di3d 2ls wad H(G6A].. 9 ¢
vyissB" ftetsfmdzj Hdls! stesWdud MSdJj J @GOT L do @pdas y
Gtolzf ff r G4 dz! 3 dzelsts o, sB dzOH O8 h d j Mdzsy dzr &3 yd
AL W joOdd, it ssd3sk dL HOd dzj 2" jets OdzOdzdL O
OCIsdodets ftedCtejf dzwe Isfpw € tr BOd3, d fdqwecCd, dd
AJjMmMssHT otfag Jdat MIs OMJj dzd 2 Miseo O3] Acrobot hri
Tentacullariidae, Phyllobothriidae, Bwtocephalidag Triaenophoridage Diphyllobothriidae d
Proteocephal i dae. JHdzs L dzd =, HdW d dzdzts B SIS G
sHdzdd3 @Estehs ddi,Isdy Gdalbdicr BOkzaydPmilso s Is o j fdzts dzts
fisdyr (yo2<¢tsor j, fsecOdzS d d Htozce d J§ tcr BSWH
dzOL j Bdzg" §, BiHojHI, yjdtsejt). [MsOd dzj Mmj d3d
1 4 BOIsSSHT s s dzts MW Is M@apilleiidaemRiapphymistiola®@ dgnisakidae
Quimperiidae Seuratidag Cucullanidag Camallanidag Philometridag Rhabdochonidae
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Cystidicolidag Desmidocercidae dtcj Hd dzad~ d&OdB tsSdzj | BBGOIsts
fd d&3j 2 fOystadiGolidaei 8 o dH ts9 gL ddrn BHddz &Bsttht 2,
ftoslsj COJIs n EyoOmilsdj @3 o tsHdz n dzd yd dzts ¢ O di3W d
(ftej Mdzso sHdz" | & Od3d3O tc Bdntoporeiaztbris,iyajelja aziegadzd § Istc™ B
Rhabdochonidag 7 f toj fdztso sH dds L d3do dpdso § s dzd y 2Zlssydz o
Anisakidaeir 6 o dHBo (3 WdsteMcdms d 3 fHtoj Mdzso tsH dz" R)
dmf sdz' L ¥ Is t©OL dzgstsBteOL dz' ~ Bd M 5L o sdztsydz' = (
OBVdYtsH, dBJLdH, f(oddanjls d RBesddti eaw@lsfddul
ALY o0 OS] WdBsekls mMAzEydls: trer, COdz 3O
My di3d 2 Mlseo © dzj d3OIs ™H ofdicijudlyls O o dzj dz" 1

4 Ctej B dzd , f OtcOL dlsdtekzs hdj dz©O @etsdz yon, tsils dz
Pomphorhynchidge Rhadinorhynchide llliosentidag  Cavisomidage Polymorphidag
Neoechinorhynchidae 1 sdzso ddz0 ofmjr dLo jMmisder = odHtse M
Ctslstster n Stsdzy ¢t tSHddz BstemM 2 d ®BHdd {stdc
Crddzestcd dzmn dH T . AdCdz tOL o dIlsdMs Ififsd & y Affi@stefQLdyf Is
(ftoj Mdzso sHdz" 7 G OBROtdH, sk &G §H. azjeckdzSistHE d
COf toj dzdzd H ) d dqL&fBH. ojJ i 2Msets 141 addetsted
odHOB]d, t©OLoadld) Cltter i fttsatsHdls Br BPRzlstsmd

b dzOdzdL o dHBoaBGE BtSGOISMIsoa O tsMmdzseadzr » M d3j 2
smtsmjor j twre" d&jslb disstedyd Mcd Mmdasydehdj
BJd M L o tsdzsydzr a3 : ORW dif sH Odd , sMistcOC tsH O3 ,
COlizh CLOAEs, stc ¢ Od3d ) d HobkMmketsteyOlsr d¢zd BB dzdzs ¢
dzd yddz¢ Odzd OBW deBdtslsdy MSdr dOmMj Stsd3" = d HEk
dzj Cslsster 7 oadHtse d Wtteds dtsdz! yse € =~ dh ded uj Mise
f ZOdzC IstsW Oc O d3d f tc Jdedetiadflz dJE2yOMmilsfesmedj § Slstej B dz
OCCkdBzdzw ydd 6 dz2 d&3d dzlstso , ftotsd3j Y lstsydzr d3gd =~ 51
st Odzd L d3" . | tsdz' yr ) Btsdz: h j 2 Misy §Jdd o¢ dzs
ZOC Of dzdo Ot Is ftoj MdetsotsHdz' 7  OtcOL d IsftdseO, dzddpts ds@fix
BJjMiLotsdetsyder i3 d trBOdzd o fjtedtsH d@stemMCdn
1 Ctsmdmilsj O3] . 1 4 Msdsdzy dedzO d Mo w L ! Gtsdz' ytsse
Bdzj Ssf dlsOs hdrn, Ctbtster j] dMmftsdz Lkzsls drn C0OC €Kk

R T OUBULL O

dlsdzOfm Htoj MdzsotsHdzr = tr B tsMimdd: 1 2 IssdBO-

1 0€ 0, 2003. 379 M.
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Il lststcd dd@f Hus o(ts?2 MtsMis©e d LOCMsdasdzd yj Ms s
tctsHS@velinusf 5 Otej Ocdzz / / 1 jMlsded S 1 Etow IsMC siRdzdasRi b
OCOHjBId dd&. J.t. AdeddsseO. 2008. -2 (11).

Il ststeddzO v. ., 1 MOt altgfO.L H.Is,” [Ctsdis dg jsdes t
Salvelinuy | sdzOteCIsdS¢d. | zZOHdotMmMIstsE: [ Odz? d&OEZE O, 2

1z OyYjpOOwtse f OtcOL dstses Hftoj Mdesoa sHda" 7= tor B
Jes® (61, 2003. uv. 298. 224 f.

skznOtedSse 1. 1., zZzdeddz ¢. ¢., sktwtsySdd 5. |
1. R[LjIOYjtsOted d §OBOBEIBEBEH ff tcj Mdzse sSH dz" A GdHtot
t shh. v. 1 [.: 1 0SSO, 2002. 298 f.
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froreadrd13ce tOVIRrRY¥rEGI OV BU) 1L {1
togltrrefJrire n3ffulltesrm i M

r.r. 10OBOJ O
Rdzlmisdlskzls Bdtsaztsedd d@stew ddz. ¢. 1. rdted3zdzm¢ s

Bdtsdzsedd rl1Jf t 61, ] ZOHdo smiss¢, t
gabaevdd@mail.ru

I'md Ndetsy dO 1 JjRdzj d&kjJlbs Mmetsd 1 Cdsedud
Yybsts M fjtearn Hdzgj?2 Moatjet Mkh jMmMlsotse OdedwWw sdz
dzd M d . Clsts fsLotsdzv jls JjdBz EkZd3j dz@ M dls! dzj ¢ Olsd o d
BOEd B3O dz! dz" = HtesHEZS yd piRznb o HessCPL O j dzgP? j 2 Mmlis
Ckdz sdodtctso Odad W BstemS d A Bts dzdzs M ¢ s sfhdzts o Odz
dMms kzmMmise j dadz" | Mk MistcOIsr . [ Hd2OC 5 ZO 1 Isq
CsdzC tedtelze h d A, sO¢ b dzSrlfid o e M f g H ood. H T s d d3J ¢
o' tcOh doOjd3" &3 adHtsds fdh jor j folstcj Bdesmisd, 0]
odH Eyj dO dmMSEmMmlse jdedz" = MEkBMistcOlsOR . [ dzw |
odHtse dzgjtsBRatsHdBs dMmmdzj HisO Ols BBdzsE I dzfdd btz © r
fsLotsdzdls ftsdizkzydls: Bsdzj § tcj Odz' dzlz COtls d dzlz
Bdzts ¢ sdzj Is dzj 2 HddZOBdSd ceBtedL sdzlsOdz desets d 9]
dmS zmMMmilse j dedz" = Mk MistcOIsts o f Cdzd BOIsdyj M d d&zd
WOClktster , j jdzOtfkR B gzimiseo j dadzats odzdwss h dj dzO f el
dmmdzj HEzj 3" RN asdin 65 ds.0 Odzd | otsL d3tsy detsmls dn i tc
fnts dzdzj y dzts 2 OCIsdoe desfyils d, fsLotsdwjls ftoddzj dzed s
mMkh Moo Odzedw Ckdzr sdodtckjdir = odHBo .

AJjdz sHffldcQ@o dzj dedetse s MstsBh jdedw WwWodzwjlsfqpw dMmf
ftesMistcOdzmise j dzdese s tOMY toj HJ dzj ded W dzj S Slsste’ ~
M MistcOIstse d dr o9LOddBsMmMewrL d M CdddikOlsdyyj M dd

rdzv  sfizh jMise dzj ddv Ists?2 yjdd didite] eftpnizysif
ftesMistcOdzMmise j dedetse s tOMf toj Hj dzj dedv BOMMser 7 s
OCo Oltsted d BsteMS sets L Odzd 9 O. {0 Isd &30 dz' dzts § o
M MmMlstcOlsse (GtejBjh o n Codzdzj Clsstetse) Bt H,
ftoedBstcmMS sz ctejBjhClz. 10BdzEHjdzdY L O jGEts 9
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Hddz2Odsd € d GtsdzOH desets ddzH d S MO. sOYHT J HJMYIs!

1990 GG. o BEAk)] [dJhsdshtt L0k 1tf)! jO i f
2530 {€dBsYNSBEs ctjBjnC0O d BftejHjdvd] 7 -t
BzMSzdzO d esdOH f btsydshis: 8 NO. 02 ¢. ¢ dzOdzts«
ftotseo sH d dzdfl 9B 7 1 &5 ) Blzrlsj sdls (Mmtej Hdz] J 1 &

ClejBjhCco Gfdgjlgrir drflsty 5§ MsOoltstess [ to et
dj 6 j MO dBsdds NSt SftjHjdVdd (5 tjLSsdkz fnd
f sfdzj dzj toj fidsO] HedPil 900 DI . , o 1995 d-1Q9 656 dz€

i3 MOdzydv cdzpdztBfipEds jL Qaf. 1 tsfy! j 1@ 8(8tc dofiy.. 1o, B
1989 . ©® LOd I&OHdKBJEO d ©® 1999 ¢E. o
f zOd&S stsdzdz’ j ftetsB' . f OL dgjitel OWOY j dfS ok o' ctiAd daSoidssts d
WdeMmdse Odzd 4% W stghda o j d d a3 68 dzd Je s filpd Y d dets €
I sttt O § s5H BT tctsBHS sudeiThz) fzoas s dzd yd dds< o
[ JCBBHds © C Oy HGBIE PR sz BHoBREA[tc Bd3j dedets M slsB
L Bjtewdzd Isj B jteOlktelz o tHIO ddf) .stejn CEtedL sdzlsC

1l sfydzj Hsflsdy jddy dduyddsS O cGtejBjh O 25/
sfj HOddY) , dO 20 fidsHoisRd W GO0 fiffsic juddas 2 1 9 § 45,0
1989 GG., OlBOSyGco 49§Ocsf ssOL8® G859 B
® B28989 cEG. © LOM 2D@OHERIJLO o BEztchd BK L Odd
¢ dtedzv dzH * GtejBjhCtsor A Ctsczdzj Clststetse W 5dzM € ts
tOMmY sy j dzdw Ctddj Clststet2s txB.o Otsh@iz B thb d 1)
GtejBj DO dBR 1 tStc @ hpfldgr , YOfls: Ctddj Chstese
I Mjin dodds HStse d &dsteMSdn LeojLH MddBOdd f ft
sMeefjfAei HY dzj dedd o tcj d3j dzed ©MJ HOdzd 9 8 Ozd ¢ d dzts UzOG t
Mted Hdzaj &3 d dad ¥ dzj o5 wesjicX L tshgsh] | fipls of drisdfd sfizlsj &3 §
ftsH BdCtetsmeos srEnfifdzju 5o Odzd ] Bdatsetsdzj lsdzj 2 dL 3
tOMftej Hj dzj dzgdv BsdksHd ftodBsteMisets ctejBjnh o
f ZO&ZsOydwa o BhkAlj [ ddztsdzlstbizj dadB@®. C IsteAdgzj
SHo&BEE | ClsOtedzts?2 bEMsOdse ) fYsotsHddkd EOMhMsser 3
sfkh j fflse dzj ded Vv dzO -cBjOls)teitisadds dff Wls@sagd Is1j0 Of ts H dzd 3O dzd
ctodw dgH' Ctsdzdzj Cltstese d bk o jtendzj 65, fMtej Hdzj
uf fdzj dzdetsfyls: ydera d ®jtker n M. 1 tdiz
Csdzdzj S ststcO.

[ v dmfdzj Hise Odedw flsj f jded o dzdw dzd W € dzd BOIs

cOMftej Hyjdzjdedd dMMdzjHEZjdd" » odHBe dMmftsd Ltse O
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Mdzj desisdsodH ™ GBstzv, Csddyd Mse O tMOHSBO ,- Mt
2014 <c¢c¢. MsBtcOdzadzr | | dJHtesdRjIsjtsMisOdzydj 2 (1 [ ¢
MslstczHdzd S B3 U [ R r1{ t &1 t smistser d&3 RrR. [ . 1
dimmdzj HEZj digF 7 Bts dzdzs M Ctstots Hod st Gddz. d 81 digify ! jHlstO Idftta3lz  H
otsLHjJ2Mlsadw CdzddBZOdyjmMédr WOCktstese dO dzOd
fjtedH My sdz' L a @dzdf & WD dzdz"n JfzOfj ded W M ts dzdzj y dzts 2
o YydmdzOr I sd WO, BT dzd o LOHIsH] dalg®) sfig@Yld wQGd 8
d s¢jodkk. ["dBStEk MijHdi?2 IsjdBfJjtcOlskzter otsSHT
or yd mdzw dzd , O HdAzdIsj dz' dztsmyls dzj Hsosets f JtedSH(
fMzsy jdedw Hdzgj?2 s Effts2ydesets dz HEEOB AL B B!
1 sdzyjdedzr | HOdzdzr j BTM dzd 0OdzOdzd L d tc BPASIEFICA G)ls Ols ¢
f Obtedylz Hdzw dBsetsdj tedsets BOMMIsOB Jtetse Odzd W (
1 &Z20yd dzdvw tejcte] MiMdsdzdzse s OdzOdzdL © B dzd s Misd t
O BzteMGCOW LoOojJLHO

1 Od Bisdzp dzOG tstf tod W Is dats 2 OCoOlststed § 2 Hdzw A 9 st
amurensiss € OL Odziw v MMzted 2 MEd2 LOdzde d o yYyOMmlsdzs
BsdzsHd {lsets AdhddSO Wl dds@zse tajHdgvin! ¢ GX0 ol
(olttets?2 dffdYlstste Pddets 2 § O fdzj dzdzsls ' s dhy eHPsQaudy
sfmtse § dzdzts s d GBH O sCOL T 908 s mMih j Mise j dadzats §
otsMftesdLotsHMisa ® k& LojLHT, des d dz2O0 ftetsmists
AtsdztsHdzr 2 1977 6. BOSC Md 3@dzzde®C s d fiydejj dzdets ) ldc' © fn
Cds sIs jfdzsotsHde » BEals CCMYJHdydidzyd 196 9lc2M tt
dzd S 9 Olststedw™ dzOdBBdZ' h jéts EZHOdzj dzgdv BOC fid &30 dz
LOoadMmdls ls Mdzdzj ydes?2 0OCIsd o ddis fi¥lsa] , d o tesjOH d Azt
ZOf tcOQo dzj dzdw o jlstc® o d¥dzgj. wswlstejfmfm: 0. 14528,
LOJLHT mMizh j Mise j dadzts § otsLHj2MIsod] sCOL" 908 s
tsB d dzd J§ sMOHC B9 d or Msls©® fJtoddzdoe tso o tsigls dzj .
o jtelsdCOdz desets twWOMftojHjdzj dedy BIs € dzd BOIsdyd fiy!
BdzOesfftcdwWlilsder § Hdzw Jjj otmMfittsdLotsHMisoa O GtSHT
G st d LiH-@zls §3.
vdatstss j OdzMEC OY di3dH W

J CstodL SdzlsOdz! dgsdz tcOMY toj H | dzflz@Bdf 3 Jsdp™ S HAg § @
LOC sdets 3] tedzetsMis d : tsB ddzd j dd BsdztsH d ZO ctoj
OCo Oltstedw n, f tod B dzd 3 J dgdz" n ¢ BstcmMS dd3 f dzO dzls
Mk MistcOls O3, LOMmJ dzj dedz" a3 4§ J ftesdL otsHdIsj dzv dzq
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oM csdL BBy OdzlgC 52 BdHIdI o GlsCtcr Issi dBte]
ftejHh iMmMsokze hdn dzjHter o Hd?2. rttked WOCIktstr
O tOMmf tcj H | dzd ded § d d dzd y d dzts € . glstcj Mf: 0. 1:
ftej HY BYlsdlsj dz dz" J| ©&d Ols tietf o d dzte 2w tc &t 8 dZO 6 O dzd M-
td2H 1 OdzdzOH O, Oio DbBpsazcathksdz pLlznlsj [ J dzsdst
tcOMftcj Hj dzi dedd dBsdzsHd BJHdd L ORI IsdzO B Y G BHTS
ud fmdzj dzdetsfylsd  dste S da  f dzOdels AL BBz dzgd o d f
o jdzd yd dzofnp+ . v 1 Ists@ s BB3ts dzdzr ME O dzOB dz¥ HOJ Is
BOSC Md ZOdz! dese s BBJdZdW BsdzsHd M MEstsfls! s
sMOHSC B o dvdzj. wlstejmfm: 0. 0582.
ltod B3stemMCd2 ctejBjh ¢

[iNetHBe OW dL &3j dzuif alasfls’ tcOWmE by B gzldzp ded »  Bts
odHIBEBRBE, MovwLOdZO M ctOWdj2 BJjtjcO, f tsfr
Hdzv BMjHOdY jets ddquddsS ttoOmf sdzOc os sfw o
Btsdzy § Mmddzr dz § Ibjuyddedv, yYJ BofcBdASIBOL®7IO . B It
sBddzdj dBsdzsHd fted BsteMitsets ctejBjh CO dzgOB dz¥ H OcC
fMsOdzydwrn, o Ikts oatejdsvw COC o MOB 2 ~tdzsH S
GtejBJNSCO BN dzs dz0O MOBEER B hHAts g §aizdah RO ) ds @ Uy off df C
EHOdzj dzdzsisd o GlsCter sy Bty OCoObtsted? dOd
Zdyddes¢ L OadMmdl s ftosHisdydlsj d dtsilsd dzj Hiso
sSOCY] MowL OO M or Mslsts? tOCBoaddy Bszgmdge 61
GtsH O. wlilstcj MMm: 0.1372. [ iesHBBo OW dL d3j dzyd o t
fted BctcMEtsets Gt jBJNSCO HJjBsdistedqtekzjls Mk jMmls
BOSC Md ©30dz! dets?2 ydmdzj dedetsfylsd dBsdzsHd o bktetsy O dzf
MOds odp/tedsts(jC OtcOMY toj HY dzj dedj HJ BsdemMstedtclzj s  d
fsorh jddetsets tsBddzdw fswedwesilsfpw, COC f tcOo d dzts
yd mdzj dgdesmlsd BwBsdzsHd ftod BstemMSE sects GtcjBijNECO o
Mestesmisd J @BE®Pe &) Py Gls sBddd¥ BMOHC o
JtejBjhtsC woadWlilsO

rdzv FodzbHsdzés Bdotsets GtejBJhCO voadWisO dzOdB T
LOfj dzj dedv dMSkMmMmise j dzdz' & fks MisjcDis s5d O BREOH @ O
ftsdzzL OCte’ sOW BE SIS PO Ifdug@azidzOv bk H Odzj dzdzts fls
BOC M @30 dz! dzts?2 ydmdzj dedztsmils 8 BsdzsHd L Issets Gty
Mezddr dzjHtse' n Hdzj2 o ftjHh jMsokzehks L ddz d
IsjfdzsotsHd j 197 9Rdzd®PB 01 lgtsc 5 s dafsjf¢ © B dzd
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ZO0 11 d 16 SCd&3 tsls IjfdtsotsHd = BErl, 9o Its ot
GtciBJNCO HtoiHftsydlsOdzd tMmjHOI! o 7 d 9 ¢
[ ij)ctsHBO OW dL d&3j dzyd o sfmis’ j dzg flzd 8 d C Bsiztslztsds s ¢ s jOHN
Hy BBsdzmistcdteclzjIs Mmizh j Mise j dzdzze oL Oddssmew L+ fp €
jes oatsMmMftesdLotHMmlsots, O ddzzBddzO0 &BOSC Md B3O dz! dats 2
sls Mtsdzdz ydets?2 OCIsdo dzsMmisd, or te@OPF2dzdzts? o yd fdzC
mdOlsj dzdzO OtCIsdyj M¢ Ow

10dBtsdzj ] BXZOcetsftedwisdets?2 OCo9OIststedj 2 HAzw L C
s5¢COL OzOM: BEA. [ddsdshst, dd&kjsthow Btsd hks
2O wOMmMftsdzsy jddz" = o BlEalsy BstemMS dr § &083k Oyd
dzdyddzS d - dOlIsj dzdzr ftejHf sYdlsOdzd ©fMjHOIs! dz0 ¢
Hsosdz dzs HOdzj S5 ol S5BIECHYT. Istsld3 Idggsitgily o(terj d&3w o A B
BOC M 3O dzr dzOw yd mdzj dzdzts s ¢ dzOB dz¥ H O dzO iy zO ¢t
Isj sz = BLEnls. VHOdzj dzdj MsOdzyd?2 M &EOSC Md 30d
LOoadMmdls fteiyH] oMmMjets tls Isj BB jtcOlskzter 9 ISHT |
[ j)cEBBHBO 5] o0 jlsd$ Odz dats § tcOMY toj HJ dzj dzd § dB3ts &
fMls OB d dz' dzts, f c@&zsdes § 2 sB3P&if)j gRsdzsHd o Mmistej yOJ
OpfMmMtsdzt Isdz" §|] L dz2Oyj dedv Ctsltstesets L OadMmwis Bl Lkt
slsd3j yojlsmw JjJj LOcdkEzedzjddj. | d&Zzsddd ®&OCMHd RO
dzd MEtsdz! Cdrm WOCISBtetsd , d LAZOY B 4Stsidg 7j » L VHAODAgY j4s mw o fr
Med Hdzv v MO BtetsMis! d dZOftcOodzidzed) oJlstcO® o db¥ dzj
cisdmScd?2 ctojBjh €

10dBtsdzj j BflsddBOdz dZOv OC o OlsstedwW HAzW MB s
2O orAatH] dL bjfdseotHd - sEBliER (K IffQizy § 9d d ¢
slsd3y yos lsmw Mmddz! dzr § Ijguyddedvw. 1 Isjtf dztse 5H dzr 2
Wi sdemMEsets cteiBjNCO oafMmlstej yodzoOm: dz0@ MlsOdzyd d,
sts oatjdY COC o rRBdzBMdzso HHOR5]i gdstgHOR®e tscHdzts 2
[ ddesdzsmsS. [ OCMd B3Odz! detsy EZHOdzj dedj ozd yddetsc !
ofmMjets LOoadMmdls s MEstesmisd o jktcd® d or" MsisT
dzj Sslstste’ 7 Htkzedr dsdds MEtse cdzized dzO &OE MY 3O
Msjtfjdd LOadMmdl s Mtdzdzj ydes?2 OCIsdo desflsd, o
[dJyetHBe " | twOLddydYy o jtlsdSOdz desegts tcOMdej H
stsdzs ¢t © tBddz' dg" 2 GtsH dOBdEZEHOj MW dzj Cslststets
R dgtgsy O2 dz" 3 G tsH O] .
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1 wWisddzj Isdzd § dzOB dz¥ H j dgd W L O i to tsclf) IscgtOoisfHiscp
fted BstemMCsets CjBjhCO o BEA. [ Jdsdshse §sC0
CotedL sdzgls Odz! desd3 9 jtelsdCOdz desdys teOMmYytej HJ dzj «
JHddzstsB OIstigs» d2PMMdzj H 59 Odzdz"” ~ CstedL sdzls On .

Hi BsdeMmistc tolz® mMkh j Mise j dadzlz & H dz20d3d € 2 1 C sdztsc
L Qo dMmd sz s , CO¢ ftcOo d dzts, sls Cdzd BZ3OIsdud MS dn
OCIsdo desfmisd .
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RECOMBINATION -INDEPENDENT INTERACTIONS BETWEEN
HOMOLOGOUS DNA MOLEC ULES INDUCE CYTOSINE -TO-THYMINE

MUTATION BY AHETERO CHROMATIN -RELATED PATHWAY
E. Gladyshev

Research Associate, Department of Molecular and Cellular Biology, Harvard University
52 Oxford Street, Room NW14Qambridge MA 02138, USA Phone:-617-820-6419

eugene.gladyshev@gmail.com

The availability of diverse biological systems underlies our fundamental advances in
understanding the molecular logic of Life. In many eukaryotes, including mammals, large
amountsof repetitive DNA are associated with high levels of cytosine methylation (5mC) and
histone H3 lysine 9 ditrimethylation (H3K9me2/3) in the form of constitutive heterochromatin.

In the fungusNeurospora crassawhere the pathway of heterochromatin asdgrhlas been
characterized in much detail, H3K9me3 and 5mC are established, respectively, by a lysine
methylase DIM5 and a cytosine methylase DIRI Here we show that in haploid germline
nuclei of Neurospora, DIM/DIM-2 can also mediate cytosh@thymine (Gto-T) mutation of
newly-integrated repetitive DNA. This process targets radpy sequences present in different
configurations, including tandem arrays as well as pairs of clpgaigioned or dispersed repeat
units. In all these cases, DIM5/DH#tmediated @o-T mutations typically spread from
repetitive sequences into adjoining singy genomic regions. When combined with our
previous findings concerning the recombinatindependent nature of DNA homology
recognition that underlies -©-T mutdion in Neurospora, current results suggest a
fundamentally new model of heterochromatin assembly on repetitive DNA. Existing
mechanisms involve sequersgecific proteins or nenoding RNAs. We propose, instead, that
direct pairwise interactions betweeonologous DNA molecules provide a primordial signal for
recruiting mediators of constitutive heterochromatin. Since the number of potential homologous
DNA/DNA interactions scales up with the amount of repetitive DNA, this process may be
particularly imporant and effective in the formation of heterochromatin domains on large repeat

arrays that are generally associated with centromeric and telomeric regions of chromosomes.
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CHANGES IN ATROPICA L MARINE INSHORE FIS H COMMUNITY IN
A MACRO -TIDAL ESTUARY (DARWI N HARBOUR, AUSTRALIA )

V.E. Gomelyuk

Marine Ecosystems, Flora and Fauna Division Dept. of Land Resource Management, Northern
Territory Government, Darwin, Australia

victorgomelyuk@gmail.com

Assessing temporal changes and trends in fish communities can assist with managemel
of Darwin Harbour. The diversity and abundance of fish communities were assessed using baite
remoteundewat er system (BRUVS) , -reedrding fish attsactesl to@a v i
camera by standard bait and has been shown to be an effectrextramtive survey method.

The approach is useful for lofigrm environment monitoring because siopact natire of

visual surveys enables repetitive sampling at reference sites. Fish assemblages were compar
between two surveys conducted in 2011 and 2012. Overall, assemblages composition appear
to be rather stable. Annual differences were relatively small raachly the result of re
distribution of small school pelagic and demersal species (trevallies, threadfin breams anc
ponyfishes) rather than a result of decline in fish abundance and biodiversity. These group:
dominated both reefs and open bottom areasnanitoring sites. Our underwater video
observations confirmed that fish abundance at monitoring station could change dramatically
within several minutes because of arrival or departure of the school of trevally or scad. These
school pelagic fishes belongs o Aopportuni stic strategi st s
generation time, fast rate of population growth, despite low individual fecundity. Their
population responses tend to be large in amplitude and species grouped according to this lif
history stragégy have been classified as having either cyclical, irregular or spasmodic population
patterns. I nterpretation of results of mor
on the one hand, there is no need for the immediate alarm if tehgexline in these species

was recorded. On the other hand, a persistent decline in such species for several years may be
i ndicator of possible serious changes i n
future, and therefore should not laéen lightly. Because of relatively high population numbers,
data Aopportunistic strategistso can be ana

Univariate analyses (ANOVA) of mean fish abundance and the number of species in one

video sample appear to bessesensitive and provide very limited insight on the nature of
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changes in monitored fish assemblages compared to multivariate indices such as Permutation
multivariate analysis of variance (PERMANOVA), Analysis of Similarity (ANOSIM) and
Similarity percetages (SIMPER). Univariate indices therefore have to be used in conjunction
with multivariate indices. Further monitoring can add important information of natural temporal
variability in fish assemblages of the Harbour. This will increase ability of maomgtéo detect

and identify changes in fish assemblages caused by adverse environmental and anthropoger

factors
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Yylsts o' dzvHdl dzj MStsdzr Cts5 MlsteOdzdzr B, ISOC ¢ OC o
h s ts wOMf osMisteOdzj dz dz0 o Mj2 Isjwwdlssedd My
Ylsts dz0 IsjtetedlsKltbef §fS § bt det szl j © B3O M czts tecfffigftf sz L ts®

RfMlsstedw dMmMmdzj Hse OdedY Mots2Mlse twOMIsdIsj dz
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[ ilsddztser jy ditdddrtdr CdMmdzsls (r s) f sdzz yOdzd 1
[ s BtsC O (Carreau, Dubacaq, 1978) . R n syd:
AntocsBOIsscteOW dd d20 Mddzd S Ocjdzj o MmMdMmlsj ki t©WOMIs
sBi jHAtes (1978). ¢dzOdzdL gRB3j otk H Fdzd W @Sg O 59
ShimadzuG& 010 p !l us -dfifsdfddz@dgjddeditsiz’ d3 H i Isj Slsstetsdz
Supelcowaxl 0 ( HiBPdz@3, o dzlzls tc jid@dzd2?5 HAgAQ) o3 ldsticdxh, @ &O d3% @
Isj &3 j tcOls Iz tc O- 2cb @AICS, Is FtRAEG A42C (f toHDjAs7jKAsds) ; o £ OYd
dsmdlsj dzv dMmfsdz L soe Odzd ¢ j dzd?2 M dzddzgj 2 dets?2 MC s
dHj dZsd¥Wdydteseo Odzd f fdish i 8 fMisOdzH Otelstsa  d ¢
(Stranskyetal., 1997).

[ Ofmisdlsj dz' dz" § Ndte" Msilesidsd oL {§dss{dyjssy zd dzg
Y dtedz” A Cdmdztsls (tedfm. 1) . tdLEd sOIsT |, i tsdzlz y
Mo jIsMisozs Is HOdzdz" & R tetsBOISSctcOWdd, O dd3j dad
d dzj dzOfmr h jdzdzr = rs o dOMmdz] .
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Corallina sachalinensis | L Odz. RLO3J dz@ -9 0O © g Hztz@ N dueO fn) & fif |
dzd L € tsB s jdf@&fa) jdbsChoRdria dasyphylla B ts toJs @dz' dptxizjsfis Oz dz"
Stylonema alsidii, Antithamnion densum h dtotsC 5B ts@efa@®ideh dzmifricum
dzd L € 5B tstc ji O dientnirgella angusta Pneophyllum japonicum Rhodophysema
odonthaliae

stcjHd ofMir HkzdEE8dbyhlss s cdz®j dzlsdztsd3  tsls «
dzdL CsBBStcj Odz! dz' R o dHBoO -9 Bls dgj g2 tc & 80, W @ iLjts dz
or Mt cBtstc] Odz! dzr = 9o dH oI, 3 ,d20A.tc lisjdtets W Ixigidjdgd dpOhgy' d
oHBtesfgd] & EHzON dte o HOdz' dzj 2 h{f td3j dBdglnn] jlsh Isto tg fostztze
Isj f dzsosHdz » tO2 Bzt : sbkdzOh JqemMitsets ftesdzdo O d

Sy dz' j sktedd MEdy BMstese O, fts osdzj dzd® towWH
1986 ; 1 Jtegd Misy dzf 5, 1994) , 9 nfBHWIS ) 5 ) dats € |
I T Hjdz dedj W dztstise M jted0 2 Wsdz©Ote "G PHazjsRts 1 Oydw d<¢d MoV
ts dzO tcOMmMf sdzOc O4 Isfmw ) OCoOltsted d WstcdistsB tc OL
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dzad L S sBStej Odz' dats 2 d o' MsC¢tsBtstcj Odz' dzts?2 fSHL B
skteddz MSCdJ BGMstetso © W o dzw ¥ tlsem® dzds'H dad i3 Lsfisninatiglyg sob¥lsHicS
(z20fts00@®, 1948).

b dOdzdL Wdhkster Yt ctekf f O3 HRJ dZOdzlsdz" = o dH
1994) ¢ 0L Odz, Yylsts B HE histetso O [ Odzts?
Isdz W52 sktdd MCK2 cEwWH' ftesh sHJIsRhodgplsytaow
HOdz! dzj @ sistsyds R igtsotety R dAgtchifffd] dz¢ s (199 4) or
W sdes B @HOdPdias C Ztcd dzr MS k¥ tsBM desfyls! . A dzstelz &
sdz0 Bl jHddddZzO M ©MlsOd d" 3d histcseo ORI szt
BOdzsC Eteddzr MSd2 t©0O2dz fB dzdf X0 jWisthtse d fip Is o 1) SibEs G35 tc
By detsC Zteddz? MSdds (1 jtej Misj de€ s, 1994) . Ui N4t
Odz0dzdL § MsMisOo O dzdiststeOdz! dzts?2 W Okdzr d Wdster (
02 6dO s ydg'r n sbkteddz MCdr Miststs o2dzOdds d?jyjdztsE dzd
#4OR Oz 20 d (i tsdhtskkz o@Bsts, dzi yddzd € tOMmy ts
slstctso Ods. ANdstedmisdyud MSd2 OdzOdzd L , ftotse j HJ da
OdzOdzse dqydze" d3 o otsHOMd: WdzstcO 8 3y dg" = skteddz M¢ d.
otsMmsise s o On Odzd dzO.

VEOL Odzdz § orhj teOL dzd ydw ) tcjLzdz sOIsC
sftcjHjdvs sfw, ftej YHJ ofmjets, dzj H sMils Ols ts Y dzt
OdzOdzd L ez j BBse s dzOBd ©WO2tsdzO. 1 Bj sy Mm Isj d3,
Odz' ¢ W dzsteOtcf dp'ddh S d 5 ksistetsoatseo B dzdyj € W kstej &
Wdestey MsmMjHddrs MteiHdedr d Mieojtedzr » sktoddz'
Zyomkss Odzd, o HJ dzj dzdz" d3d dzOd3d o w©WO2tsdzy & ) dz' =
mMowLd, fYoLotdvehQisdPyudle@lszs2W dzstclz 60O

JRurT QUL O

1l MOttt © R . b .4 tcCojorgSisdiddz! idzr R. OdzOdzd L W dztste ¢
cO2dzse Mjojtodzs?2 YoOfmlsd wvdntscets -GSEQWOSED A it
1 tsls. ) Iz te dz. 19861789 . 71, - 6. o . 781

Kdzts y ¢ so0dzistc @ . o SHROE efipdzdbstso v OlsOtcmMltsets fftofs
d s jdedetsmisd jj Wotediddtoso Odzdw. | zOHdo tsflsts$ :

Sk YS co O HstglBBEEsY dlsT HOd dzj o sflstsydy & st
HdM. €& HtCls. Bdtsdz. doOk¢. | ZOHdotsMmMisss, 1998.

sEmoOoCddz [. 1., RoOESdOHE. 1uf Nz Odassad . ¥ d
d ctedBso dzdlsstcOdzd HOM dzgj o sistsydsr = dBstcj 2 [
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[ O0CdJ dzS 5[ Bl .d\MiIststcd d Ahdfelta plicata] Huds) Fries. | dH '
OdeW j &zt ydd E HOdz dzgj osflstsyde" = Bjtcjcetse wuwuf [/
61 wuwdwt. WWH.80. w. 5

JeotstcsHdzd Kk tsio stt-tBBEEsW dIsr Mjojtedzr » skteddz ME
HdM. ¢é CO0dzH. B(Jtsdz-s @EGEEIS ) dj2ls to =2{0We7dzts 92fipE ).

1 jdyjjfzS ssfeOMmdzr | o BHEStesMmdzd HOdz' dzj 9 sfyls sy de
1994. 331 .

1 jbtese 5. ., ddanthtmia agngust@taK [ el | m. E BjtjGetso
CteOw [/ /] 1 w9. MdMmls. dzdea?.. tcOMmls. [ ., 1972. v

208900 . piBcOWduU MSBPdz] ZONY tcfiglsH MIsOo dlIs g
Laminarialess fmj o j tedzts? yOMmlsd v-HEOsdEE j OUs@tze@dy/ ¢y oy
2.4.89138.

KawashimaS. Laminariaceaeialgaeof JapanMuroran 1993. 23(. (In Japanesd j.tc
v f sdzfll S@ sk ta g dzy P4 dzlb64m).

Mikami H. A systematic study of the Phyllophoraceae and Gigartinaceae from Japan and
its vicinity // Memoirs of the Faculty of Fisheries Hokkaido Universit965. Vol. 5, no. 2. P.
181-285.

Nagai M. Marine algae of the Kurile Islands. I. // Bac. Agric. Hokkaido Imp. Univ.
1940. Vol. 46, no. 1. P1137.

Segawa Coloured illustrations of the seaweeds of Japan. Q48iGb. 17%.
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ltrrevolf iy rRE [ JdRsygy &8s [ [ dwuduLHE(
ltrrevol Ry [ [ BHERAGRAT T. CHALCOGRAMMA

(PALLAS, 1 8 I.#INNMARCHICA (KOEFOED, 1956)

s. 0. rEKARwkdvY, ¢.[. 1twde Odzdr ddz

Il M tesmid 2 Mg dgOzg@ts i dz2 MSCd2 dJdzMmisdlskls tr B dats
[ smMCo0O, t sMihdw
kzh@vniro.ru

privalikhin@vniro.ru

t BsHheragraos ¢ dz¢ yOJIls o My @dx dep Ots fy Iy 8 WdAalogragunezls © 2
gqazish d2 or MsC k¥ ydmdzj dedets s d L dOydlsj dz' dzr 2
Bstewn wjojtedzs?2 1 O0ydqwdsd, d detstco jyMEed2 T.( Ols
finnmarchica,j H d dzd ydz' jtsIstsfptisesds s ls d3j y O dzd My 9 1 0Otej dzyd
(Koefoed 1956; 49 jssoadHBe, 1959; Christiansen
K j dzi s tcOB sisT w g dzw dzts fiy! sBtBNM j dzd § zdlsj t®@Iskzte
Bdtdtsedui Msdn thtse | dzditnin M jETheeagzticdsjndd) Is d uj i

10 MmjetHdWh ded 2 Hj dz mMeh jMmlsekzjlIs dzj M¢ sd
Mtsotcj i3] dzdesec s SOCMsdesddd yd ME sets MisOlskEzMO H Oz
stsyc¢ o0 Ltejdedw L OCdzsE yojlsfmw o Istsd3, Ylsts 99 B Of
mMh jmMlsolkztls Ho O o90O0OddHdAZ = o©dHO, tOL dzdyo: h dn M
d 1Sdsedyu M dr Kosgfoede O C119 j5t6d i lswf & | Is(Bogrpstad 4972; 1 9 5
Froiland 1979,; Christiansen, et al ., 2005;
lticdo Odzg@tfdz, 1 tcdo Odzd = d dz, re¢tse O, 2016) . [ Odz
destco jyMEtsets dBjde' "Nj2 o Mskts?2 IsjdzO d rotfMmistse
BiBdzy § Hdzd dzdzr d3 GtelzHdz o3 § dzOo ded C O3, osj dz' h 2
HJOM) stetsd3 ¢ dzOd3 Oy cfozClg jotef' \[dlef diglzs 6 OMMistsw dzd § d3 (1 e d
reCtsoa O, lttdeOdzdrdds, 2014). 16w jymMedd dmmdz
Cebster n k2 1Isdns oadHtte MlsOlsdmMisdyj MS¢d tOL dzd yO!
Zzzyj?2 o fjtotsds OuzOUpmbzs dzded jzOesged A g, Btos h dz' d3
f dzOodzd S sd3 d Hwkzedy (Byrkjedal et Tafinnmarchized 0 8 )
f s MtcOo teghdddogranfmas yJ dz@ BOdzj dz COv, ofmicects 2 d3d3.
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f SHBStiSH tsSYdzr 2 EMd¢ KezdsbersismiBBEY Lz lszdgts o
(dojlstsodHtse, 1948) . VU detstco JY MEtSEE Y SHBISEEBH
MeMmMls Ooslzvdggds Br ¢ s O, ltdoOdzdaddz, 2014) .

158 d3ded dzd & detstco j Byfgjeddlg t 2 aqJj ddFevolde@®edd. ;, 2008)
BOMMJ Asdtzlsf yj MEBets d uvdnatsets 5CT Gdetsgpamindri=j Mmls
LOCdzs yjdedy sMmdzetseo ™ 9 O IsMmw-¢ fdald) Isdowigds s cftes ff Grdi® dgdfL
BsteW sdzsedyd MEdr ftedL dz2OCOR, B dn d3dej dede , I
C kfmMizso qw itz BC gz y ©® .

[tcked] dMMmdzj Hs9 OIsjdzd (Coul son et adtal,, 2 (
2009) ftjHEZOCOE Is tsBI JHJddIs! 1 Isd Ho OGaduffh © o
B M dd3 dzOd d345detsaicayaryue

1 sfpdzj H dzd J Ho J GBS YHAE do¥ jolg dzfff slsjL O B Ists
HOdz! dzj o sMissydese s 3 dzls OW  tsilsH j dzd dzO fy! d dideted
Yyofmilsd vdrases B ijO0dO yjtiL 1 jtcddzetse ftetsdzd o
¢ Is dzO dzlsUfsvikz j t( al . , 2007) . jlLtsisieod HYy st 2z figlsfof ksl
HeMistse Jtcdzr » HOdzdzr 7 B dZORtYyHjdedd oL tetsMdzr 7
lJteddzctso O ftesdzdo © d dBstewrn Oflsdyd MEsets B OMM
5 dORBYyHjddd MmMietdilstsS d ¢ tHdacd[dsdas,o Qo rd3tstishiyd
esmMmMd2Métsets d ORJEdCOdMEsets ftsBjteyd? ) E
HOdz dzgj 2N jJ or ydoOdedj dBBOdztsoNutligardsaiztto8¢).Wol ot i r a

polstster ftcdH jtey do O Isfpw cdfslsjLr ¢ .1 . 49
OlW d DEHA fesc 5 tOMYf tesMistcOdzd dzdv o dHBSO © MJ 9 J ted
f sdzOG Odz, Yylsts ¢é btjmiser j, o Blsdzd ydid tsls

ydotslsde n, fHtwsdLtshdzd dd ttOLeadoeOdzdMm' dzaj o Mmj o
BOMMJ 2 dzj , CtzfHdgBBdVvj fSdjsteses o f Odzjtscjdai ¢ to
Mootcj d3j deder d3 kMmdzse dw d3 fMmj o jtedz" » YyOMmlsj2 ¢lsdzO dzk
1953, . 129) . 1 sLYd, ftcd 9jtorndzj Istej Isd ydz
ftcjHMIsOoadlsj dzd Istej MSCtsoME Efigldd sk iy dgf L Bl e tc dz
dlsdzOdzlsd yj M d2 ¢4 Odz, O dz2i o wvdnad2, sO¢ € Of
ftesMmilsd tc ©dzO ! mMzh 0e (OB x4, M. 131) . 1 HOd
fiJtdsH, ItcjmMitser j ©OMY tctsmls'tc O@ajdag n? O dfm Cots cut] R
Mjojtedzats?2 YyoOmlsd vdrtets ¢ j 0dzO0 sls & Hrnrsadzllod © dz! ¢
tsB s fnts F.flEigogramma C slstster 2 N dtesSCts LHj M tOMMJ dzd
J fsdz Lk 1?2 Isitstedd Mo dHjBY R BORIs s ZBGHs
BOMMdoder d@3 Isj dzsd3 clstc] M SossBtcOL dzgs2 e W isttd3 ,
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ftosetsdd mMiskzr Wsttlgz. 1 J MRslstew 2O MEEHd 2 B
sfeotsjddw dtsteo jxMEdds RBIdzs O &3 o ] tedisO s jdadg jzad
Bstew, O, otLBsydts, d HOM h] d&O otmistst. ¢olst
Bstej 2 Ot lsdyud MEtsets BOMMI 2 dzO, § ZOdedtclkzj 3" § o
M dLrdgd dzgj dzdv 3 dm BECjOdtsdtsedyud MSédas §OttOd] Is
Bdsdzseduyj M dJ, BsteW sdzsed yuj MS d4 d 1 Csdztse
BOdtsdL 2yl dzedesets d L OcOHByYdetsets o dHO, d ftsL ot
oLOdh@sMeavw L d ftejHMisOadlsjdzj?2 Mjdaj2Mlsa O Istej ME
JRuLT QUL O

1 Jte 1[9.588.. [ B OWMdW d B tstc jd&) dzddfts del3 tstacO@nfi§ fist@ ts fifisQdatz!

fsdzzh Otedd // [uydjteS&d s tBhJdd -t fiqts MO {d.~ syt

(SS90 s. 6., ) qo0Oizdrddse dj [ .HOddz § &
Gstee jyMS e ( Ols zOTHsagm jiryfackic )G addd Ha@") o I Otej
/1 I1sft. doldsdsedd. v. 54. -~ 2. w. 14071146

ltcdo Odzdrddz ¢. [ .2,010tstcg  ddzlds sp.HIj .dzdets tc dc jj w1 ) &
( Ols zOdzls d y 4 M § Shertagra fidpdhaabieK o e f o e d 1956 (Gadi d.
Bstey // Itsddd. JelsdmB@B3. © 2. dw. 179

ltcdoOdzdmaddz ¢. [.. ,20rl6C sofCtss.jllzdzsMisd ©OMY tot
dztstco j Y MEsets  ( Ols dzO @lerdgug finfinsrehisdK o e dzs ®Y 1956  (
1 Otejdzyj otsds Bstej o Mmojlsy bitstedd [jdj2]ge @)
mMidznjearna d btejMEtseara o Mjojtede 7 U@fgls W AdzOdizlayc
MisOIlsj 2 ¢dSCOHJ BIELO [ dzHlse 1 jgeAdza dielmd @cd :a nCa.leloe c
Scientific Art irocd eg3EICRA 304, Bandetg 2016 .R LuH496.4 9 3

49 jlstso dHISPS 8).. (vt MECssBteOL A j. AOkZdzZO wuut
RL-8ats ¢ swew"yi, 221 Mm.

49 i ssodHtsd4983y [ yYJtelsOmr MatsHMea O d ©OL dz
d dzj SSlstster = Hkzedns tMtsB§ dzdzsMBW Anjdigi wulr Btej fif
sBh ddz oatsf tosMOdz drlsdsdzbg Jefuuf . ; ¢f . 12R1L & 33.

4o jlstsodH ol 9¢.97. ] dOntsyHjddd o 1 Otj dzyd o
Theragra o MmMoawrLd M dgj Sslstster di3d o tesmMOizd { to
Mid Hjotzs HJLtcR@SBtI ~ 48971 464 .

Byrkjedal I., Rees D.J., Christiansen J.S., Fevoldes. 2008.The taxonomic status of
Theragra finnmarchicakKoefoed, 1956 (Teleostei: Gadidae): perspectives from morphological
and mol ecul ar dat a5 P.11881200.Fi sh Bi ol . V. 73.
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Jdsof 2w fIfto]?VJR V] CARRS [ JIRY[HSR]
VP rlrrgu ortdf1agal

l .. RO OdzS tso , r . 1. R OdzC s O

[ Odz! dzj otsssyde" 2 W JjHJteOd dzn 2 bkdzdoe j tef(
ivankov bio@mail.ru

RiMMdzj Hso Odz0 o dzgzlstcdoa dH s OW wSted OdedL Oydw d
1 8COL Odets, ybts 1 CsdfsiegddjBEEHsdZzeg dubhygdnstcoL
Isj &3 steOdz! dz@ = (MJ L sdadz” n) tcOff E 1 Isdr B HE
1 8C 0L OdzO Yyd dzj MstsB tcOL dztsmls ¢ Bisdzj J§ 9 dzd d&30OIs § d
odzzlstcdodHiBoa 82 Btec OdzdL Oy(d d-Is J d3tfS tadmbBAL! ofwqf j¥ iy G 2] dzd)
tere d EyibO twjLlkzd Okt {1 Isdrs dMhidzj His9 Odzd 2
9dHO, O OS] fted BflsddddL Oydd tr Bdesets -~ BBL W
ftesds” MdzO, dMEEkmmilse j dzdese s ©OL 9O jHjdedWw d ddzlstet

I vhifdtedeoj HYHdgdAZ]]Y  friffotsiL © sSdzw & Is fMH j dzOIs 9" 9o
ctozf f Jtetso € d, ZOB &zt HOE N djMmw o fjtedtH dgj toj Mls
ter B, Hy dzwisfqw dzO0 Hoej ctlzfdr . -fHdapPtstc®dz] dzrOBRA tc
HsMisd e O  d d3d cOdzc O 1 CsdzEdfy) OHE Lo s s Pmtse
dzts € Odg'j digff stc Odz! dz' d3d fsfzdvydw izd, cOL dBdztsy OB
tcOMYf sdztsy j dzdzr = 20 tOL dzd ydesd3 tOMmMMmistswdzdd Bl k
tej¢. CIsd Hoj cwkffr ofkzdvyd?2 dOBd® HPHd &MY -
dzOMmdzj HMilse J dedets L OCtej fdzj dg@r (4 dqtedsOdz, 1977; ROC
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CHAETOGNATHA

0).s OMOIs ¢ d dzO
vdrtsCjOodMcd? sCjOodtdscdyupmidd duhsdbed®Hdo

t shfdv

apkas@mail.ru

Chaetognatha( " j Isd dz€ tsyJ dz¢ misdz § , nd Istse dzOIs O, ho
dMC s ydlsj dz dets BsemSdj MoseBsHAEYdokhdj o
ydoewlsdz §J [2]. 1dMmMiesltew dO tlsdshdls] d' ds GOd

Slsdetsfw smw ¢ BOMMse r d3,  fifisdnjisHshyisi@ie dits j diz RO tdf @IECA
ftej HMIsOo dIlsj dzj 2 dBsteMS drn Mistej rRiAGIE ts tdaPs dzf w1 O iz g dizf
Bsdsj dzs© lsSter sdw MftesotsyHOjsMY HIMSEZMMdj
ctozf f ORd Y dowlsdz n. ilc t6HAYd® A EQidetfdefD iz, ff & dzd
ofj &3d dLojMmisdr &3d bdfoOodsd 3 do skl s el
Wddzse jdzgj sduiMmMS&dy Mrajdd ddLhds Metazoa o Ists
fsdzsy jdedd 2 MejHd HickRe U] tdf s Ocdl B debs talzB ¢ d .
dg Mtsdzdzj dedets, MY st dets  sd3sy' toj " j dzthaetogaathy tc® f C
sOCy J f tetsw mdad dzd ftetsB dzj d3f Is fdjry Ok O dzdzjtfAc jzH § ts dz€
sB dzOtclzy j dg 9 lsdztsy j ded v » f(Radgjjasilurssamamithi@ndk)jdzizdzts L
Schram 1 9 ¢ 3 3B © d Photodagigtaspinosefn diHu, 2005;Chen Huang 2002;Oesia

disjunctg fr) ddWalcott, 1911) fJjtedtsHOA, O sO¢YJ] o9 fHttslsy
dzj Rarmia M d3. | dzgd dztse € Ow | 1998; | dzd dztso pC OwW
I sMSd S fO0Odzj sdzlssdzse dyj M d2 dBOjtedOdz o Oy,
ftcdosHdd CtOlsCdj s I finiO dzdss §f jsUs@flsiS\dOls § 5o tslis dz' -
MY SteRftotso Odzdgz® ctsdzsolk d hjsjh Plsdsddlds | sHozOb @
ftedL dz0Cd Isdy§ @ jznw fipts Aus@ded edd) dafizs € Is i tf 8 ists Pzl U O BE O
f OtecBd d, (kO HEGEMOd ds?2 Misttetsdy *CLj @i d o)
sBtsLic] 90 Bsets M HBKMOd ds?2 Mststetsdy’' ) Rh s
YyJdelstej d ydtojB to®Difiz] ety jcHOdsBadrdj Wsteds™ Mot d3gd «
Bsh dts? s jtej yds?2 BEMSEzdOkztes?, C(tlktsteOw f st
0 jdalstcOdz! detsdz, ISOC d © dzOIlsjtcOdz! dzsdy dzOff tc ©O9 dzj dzc
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¢ OteB 520, CidsBtedwH wqd f{tfste By jlsdtm2swdzd dadlal ¢ sdztso dz' -
MstczCIskzter dzd B ' dzd B 6 ¢ ddid, d, mMEtsted Jd o MmJ
SHdEC dzj stsydzr = tStecOdzdL d3dso M §tseo jtorndetsmisd B OC
Brdz ~OtOCIsjtejdz Hdzw 0 J dzH MC d = ¢ mtsfdztisHsalz" o, ( Rt
CdmMizstetsHisdy O BHT MtsL HO9 Odzd Bisdzj J B&ZzOG s tod
GJlsjtslstetsW ts9 . Il mMsC sy MsH j ey Odzd J CdMmMdztstetsH C
Ctolzf dzr n tcOL i3] tots o HOY J BJL fndzts 3 dats 2 H'™ R Olsj
¢ j d3ts ¢ dets B (d/dgoH s dzl d dz, 2000) . utsotej d3j dzdz § 2z Mfs
sMmtse § dedets s ! B sOBtsdzdL BBO ftesMmisj 2 ddz M smtse s
fso jtemndesiylss 8 Isj dzO. 1 Otedzd v, Mitc j h&lzd g3d3 tc Odzélzd 6 O3
stsdzy €5 f dzOo dzd'Cplolz f tiats IHjAMQ 99 o dH] s d&zOo Cts9
dL sc dzzIsts s ¢ 9 dzOlsj tcOdz' detsdz dzOff teOo dzj dzd d , i dz
oL d3gtsy dztsls dLedB OIls+ mw B3d Y HE ftoj HA&3J IsOB],
fjteiHodcec OzOMm f sdzL Ow f H dfidc ts Iz azd ez 2 5 HW
slsf j yolsC 03z o MmMdztsw 7 dzd X BejtosagittagpindgicQesialdisjenttg € ¢ d3B
MovwL OdzO M f swW o dzj dzd j dff tafOs Blécj dizi alztsfpdsiiiht Mteta & @tz
Nd dzj sBteOL dz" | MbkzCIlskzter (frw), Colstster §| dcEtO
&z MmOodr = tOL dz" ~ Eyomls¢ On Is j d&zO: fs BtSCOM
9J dzZlstcOdz! dzts?2 Mlststetsdzy Is j &zO, O Is &§ yaraeuwm®hnia ts € ts
absurdad d3j 4 Is X J dzj sBtOL dz' § (s zOoCd dzO HBteMOdz ¢
i dztslsdzj OzffR2tsdz? M j ] twOmMftesMmistceOdzj dedd f sdzzyd dzd
(Pseudeukrohnidata; P. speciosa P. pilus;, P. slabinskj P. dolong P. macrocauda P.
frurticaudg P. gracilis; P. evenkia P. ilyichovi) . [ru, tcOMYf sdztsy J dzdz’ |
9 J dzlstc Odz! dzts 2 Miststcts dzO n Is § d&zO, tcjHEYydtese Odzd iy
Jzdetsdzd edL Oydw C sitsizs sy JciCddind sHAsE @dzE N < d 2 1
Lo jMmlsjdz sOCY] E Httkzedms Y dotlkdyla ¢(f PREQ =2 ,
339348) , yls s gL dzj C sG s Csdzd yd Mlseo O stc G Odzts
RBdzsy j Mise j dedets?2 L OC dzZOHEC d, MBrtOdw s Ismw Isj, ylst
Hdzw dr WEdRS ydodzdtese Odzdw. v Btsdz hddzmlse © 2z
o) dzlstcOdz dz" = (s dzO9 C s, dzs Bdzd Mtsm teOded dzd !
f zOokzyj Misd o btsdhj Cj OO Mmdi dv dzts ! Btsdzj J
mMuyyls dr bkfdsh jddy ftjott@ddddds do wathbtsd sk
Is j tc d3d dzCEds ddafsjdz Isj dzO 1 toj s B GIOH d5¢d @A)} dz odz™ 1R dzCtaladE d
Myl sOdzd d f f toctsH tsdz! dats 2 BzMS zdZzOkztes?2 if tsL ®
MCOySssstOLde § (Jteg dsd M jdedw, ftcjorhoOshdj Hd
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ltcj sBtcOL 59 0dedj ¢ tolzfotedds FMrpsHd oy Jdd difyyrle Ef§ dztsls
CtcOd®C dz¥ ydlilsjdz' dz" d@3 1 IsOf sd3 ff toj 5B tc O L xBHOD A s et
Zzz yodisd dz0 [ r &ukrbhoidy] tce frtcj s s zOoaCd, O o H
d3dzts G d J§ Nydotslsdz | ElsteOIsd dzd Ilaigd tHgcdddzr , y EfEds ts
L d&zOydlsj dz' dzgze  yOMmls LzeydStse d ¢t jtej ydalzes d
BeMS EdzOEZeO, ttBiMfjiydeoOshow wHodyjdedd o ftod
%, ElstcOlsd &zO Mo sk W izde€ yd tsdzOdz' dzlz ¥ dzj sB m SHJ
ydo slsdz = .

Htso te] i3) edr'd zC sUj dz¥ Milsdz’ j yYOMmisdudes ddzd ¢ tsaz
Bz zdzOkztclz. l Bdr hj2 Mbsjtdfidd JjYy wwiHESCYydw
BsCtso' n ff zOadzgdStso. | jtosWilsdats, yYyOfmlsdydzOw tcj HI
JY dimMuyjL dese jdzd VW tcBh D dgo Y d Odd®dzm- g GlsCter Isr j
l 1lsts?2 MjH] dMyjLOdzO {§tilstej B detsmls 9 dLedBO
o BHBeMdzj 2, d bkdj dz@ h Odzimpw 9 § M, Ylsts 9 Oy dzts H ¢
Il sLded Cdetso j ded j tcOL detsc ts-aduuf dndi®BB s Cdsfolr 0 dzts vH d df K
dzj SSEHO JjHdss[ Oc telzf ff{rB tcOL 590 Odzd M Chasttgdathd tclz)f dzi
Hozdgw  OteOd3d  dzOoe dzd € 5o (ddzd f[rw), 2) fn
CstoslsS snotsflsr o, 3) M GHds?2 §Otts?2 °f @Odgdddsts a
2012

A d dzts ¢ j @bdietognathafy Hoeo kzd3w f OO s dzGiptytdets
ftetsdzj H ] Is! dzO i Biphdgniosadittidaen SKpgitthae d Flaccisagittinae
1 s o) ydzOw BeME 2dzOzZtc ©, Bifhmgnosaditdae OF KW o jiHic ¢ d
tcjHESydd Hdzw tsB dzj ¢ BQagittiape d Fiageilsa@ittinke  off dirH 5 a3 ts d3 1z
tejLEd O] dr §jtejntsHQ jotocvHsdz] Jjis loChrig' clsss 6 iz i)
ftcjHC B n Wtedz ftosdMmMratsHddzs t0OL d" 3  Ezlsw dizd,
f ZOodzgdCtso. Cotdzs ydqvw s z0eSCtse Ek ctkzff, Lklsto
¢ dztser d3, tcOL dzd yoOs h ddsmw 5 BsteW sdzsedd,i CoadHC
f dzOo dzd € O 3, sBtORdzY ¥ h dd3 i &OIs  detFBRdgagittané tc iz € |
Pseudosagitta v Acafdosgittaminutalz f dztsh j dzdj L Ostctsdgz dzts dzj 51
stsdz! ¢t BBdz REef OOMIS'O 1dzj Btsdz! W O yOfmilss -23j Y H |

f Otcts 2 f d&zOo dzd € WoOtc @ ®2Mls Odzd M N d zOIsd dztseo ' d3qd
ftedmf siftsB dzj dgdz" d3d o tSlsCterlsr a7 otHOh, t5HIOO & d3
f OmMMmdoe dzze § sHHJ oY C 2, © odHT, sBd&ZzOHOs h dj h(d

fSHHjEYdo O ls, dzs Mizzy O thkdzjo' &3 e Odsd,
ZOfcOodzj dzdj d LOddisOl! BESdjj o' ESHA j Mesd
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A d dzts ¢ | @hdetognatha ) H tezts 2 f Otets 2 fcf dzOs C BO BV
Bdzes e syd mdzj dzdzOw o o dHBSotd lsdsh jddd ctkzff O,
sSB dZOH OdZO G teslsw Y dzdzts?2 f Otes?2 s dzOo ¢(tfor digdD Lisdigjd
9 Micj Hidz) BEBRHBZO BECsdzs 6 0 9 d HstE sHeterokhnidRjtter-Zahdngzs iy w |
1911; Eukrohnia Ritter-Zahony 1911; PseudeukrohniaKassatkina 1998; Protoeukrohnia
Kassatkina2003; PraeukrohniaKassatkinaet Stolyarova2006; ParaeukrohniaKassatkinaet
Stolyarova2006.1 Odz! dzj 2 h Ov dOCd gyidsdapd™ o § tsmisj § J dzdzt
e HESydd ¢ i J tc] yHzehdittelkBa@andrMiiin®o16; Rrotokrohnittella
Kassatkina2003).C s©O ctelkzf f © odHBe L Ofj dzddzO o Mdztse dzr
9" AaBHY dz20 Yo jtem dzsMis! dzdh !+ d&O Mmjojtedesdy d &>
M ddLCs2 oty dls] d ds?2 Isj B J cOlskztcs? .

A d dzts ¢ j Safelliones| OdBBsdzj j tcOL detstsB tc OL dzOG tf A 1 iPo
odHSo , fitedih junhoOw C y §padidaedokiokazlsodBdbls) ts tedo dzf tdafs R
G dzlz B 5 ¢ ts AAishetdztskPohni@Casanoval 986; CalispadellaCasanovaet Moreau 2005;
XenokrohniaCasanoval 9 9 3 ) Gls@zOctlkzy § © dd3j 4 Is, COC ftwOo
SIsSHjdz M didetse syd mdzj dzdz d3d & dzj Spadelzg © dstic ¢ @ dz@ digf
MuyudlsOls: zOdBtsdzj 4 ¢ ted d3dIsd o dz' dgdichaindg j190; Ritteg Is d dz
Zahony 1911, d w1@dz') &l dddrfa gabehii-Blaven 1980; 1986) z
fsC0L0d ubs Mfjydiduimscd) Mmtsej ddshisd nf O
stce OdzOdzd € T iy tsash Istfet®OlsHzdzj 2 0 d 4§ fted M smtse dzj-dzd W
slsdzd o dets?2 L sdzj Bstow . Jdz HEsC OL OdzO gz jmnAsfipis ts B3z
OolststcOBd cdftslsjL " { tct€daticomaths |Ppkdelidae j = ctokzd

1 OC dz¢ yyaifj sftejHjdzf dzdw B4 MO lodimziats utg @ fifdsts
sBh WY dztsc j dzgj Isd yJ Chastdgnathalzijis p BsH ddii3s B " dzts ff j toj fi
wWddztse j dzd d o dzzIste d sdf O, f @BQkinkartsy ] Gz8zB 8, ub) .u
BsteW sdztse d d fsCOL T 980¢Is, Yls ts ddzd ¢ Isfmw Iste d B
Wddztse jdgj sdyuj MSd BEZHOMz dzgdz" = Htekzée tsls Htcfcd O.
tcOB tsls On G Telizp, Helkard ©1998; 1997; Papillon et al., 2003; 2004; 2006)t
MotsCkf desfmisd st sdzsedyd MSdra d dsdzj Czdzvtcde n
Is d @haetognaths dzCHgdiftoidea € dz¥ yOJjIs Isted § sSHEC &zOMMO:

Y [ r s ¢ sagittioneKassatking2011.

I v { cBiphragmosagittiformeKassatkina2011 Biphragmosagittida&assatkina2011).

I vt cAphragmophorarokioka 1 9 6 5Sa(itiidge@iauset Grobben 1905 { sH M J 3.
SagittinaeClausetGroben 1 9 0 5 ; Flacasagitjipaggassatkina2007).

} [ 1 s ¢ &ukrohnioneKassatkina2011.
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[ vt c Biphragmoeukrohniformesassatkina 2012 {[TokiokaispadellidaeSalviniPlaven
1986;Heterokrohniidaetasanovd 986 Protoeukrohniida&assatkina2012)

[ vt cMonophragmoeukrohniformd&assatkina2012.(EukrohniidaeT okioka, 196%).

[ vt cAphragmoeukrohniforme&assatkina 2012. Pterosagittidael okioka 1965;
KrohnittidaeTokioka 1965;KrohnittellidaeBieri 1989).

Y} {1 s] ¢ ®padellioneKassatkina2011 Spadellidaélokioka1965).
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sstsBh jMsoa O M o MsCdd3 Bdtsdtsedyj MSddz tcOL dal
odHBe, Cdliztodtolkzs hdr L OOBK jo@izdidj detdzi fi) 2 tsfl ) de tc €
Bzsectsdz sftcjHjdwveshjj Msifid odHBaBet tOL datst
wWodzwjlsiw SHdddB dL 90)3dgj2"hdrs tj Mkztemise HAv
dimlstsuydzd ¢ §dhd ftedoatsHdl ddd ¢ Isdeindiaj migd dzisssizdat
odHtse, dqdzd ¢ tOLoadIlsdy dzgj Ssbtstes?2 M JjydodzdL ©
tej MtemM©O (tOLHJjdzjdzd® btesWdudmMédr ddh) HE Mmlis,
L Istsd3 Mmd3r mdzj , fticdmMkzismise dJ ) BsteM< dn B J dzls
mMddif Ostedyi MEdr < CBdZBedudi MS¢d MmMratHd A odHBO
fdlsOddy d tBhdd&3 difssyddsctsd3s fdhd or cdzvHdls §C

Clsts smtse j dzdzts sYd 9 dH dzts ) MMz yOJ d3dzts G 151
tslsh jdz2 dzd S 59, Colstster | ddzdels Mot stz olp § s
vsO0C, -dd ddH -l Moktsded ¢ tso Slsd3d yj deder = o L Odz
ZOdetsdzj § BOMMBse ™ &3 Weo dzw s Isfw " jPadsirus Phdingtho Is t6 d
Hess 1865; P. proximusKomai, 2000; P. brachiomastugThallwitz, 1892); P. middendorffii
Brandt 1851;P. pectinatus(Stimpson 1 8 ®.&¢hotesfisiBrandt 1851. I md hj
Pagurus@3tse zls Mo d3j Misdzets o Mistej yOIls: v o MtssBh j Ml
LdzOydlsj dz' dets? ydmozj dedztsmisd o ftedJ HJ dzOn BHAdSEE

t OSsdsh j dziideds@sd o My wHAzr §J] G4 daj eOdzdfmlsr, M smts
OB tste fdh jora BBI jCIsso: sls btezftse Ctokzf dz' n
HylstedIsO HBSdzdzr = BMOHSC SO, dmf sdz L v h JesC d?2
Slsdztsh jdzdw BB HE Md GBSIstg dgy G § Fisd OB ydzts
cOfMMdzOlstcd o Ot Is ) tsB h d tc dats 2 zdlsj tcOlslztcj co¢
cOL detstsBtcOL dzg" =~ COMstetst sH, Colstster § Mz Ols
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SGteOded YJ dzdz’ d3 toj Mz temtsds, sftcjHjdwvs hdd f totsfr
cO®BHEEOL dzr » M hdesC s Cstod3tso 52 B Oists? j dz) dgd ¢ |
sfis O Ismw BOEs dL Ekzyj dedz” d3qd, syd o dH dzts, ) fnd
L dzO0yd dzss s d, dzts GLOLD o ldz§ <idzdsw el osd3, Is teflz H dzts M is § 2
Nd ZzeHECtse oaMiWwHA » ©OSCBSBSBKBOL d2f - .

] fefmdjHddj HijMwisddjlsdY O0dzOdzdL Mm&'fRld Oedo
OLBEW) (8 &®v"eECdn bCOdR cdHttBdBdistse dzOh j oz
dimssyded S so 1 dhd d MewL j2 Codmikzdzj delstse o fd
f SHASHO (iida jodHdifdddtdst dzj S BIstster J teteOdzdyd dedw Is
Oz0dzdL O MsHjtydBsEts 3 jdZEH S . 1 tsdj jPalsdBe,
st j 2 gL S H dzts 2 fsfzdvydd slstc Oy O¢ Is d dzH d o
Offnd &3d dzd tets® Odzdzs 2 de@ 0 [ R0 't & G@flE Mis ®o d Is j dz' dzt
sMtsBj?2 &O Hokad@zdjtodesdz ctOW IS (" dL slstsf dzOwW " d
stetsW dyj mM¢ kzs dzdhz (sfkzdvyydd HOdzdzse s 9 dHO.
stetsW dyj MSdr dedh o § tsfMmdzj H dzd jlIs tedztslzy "dzls I IO dz € 1 ¥izts
dimMmdzj His9 Odad 2 B dzOG tsH OtcW otsL d3tsy dets s d HJj dzOIs
stesW dyd MScdn ddh d Mmisjfjdd dm f§itejlter Isdw, -
tcj MztemMtse BwBJyHE foflzdvydwdkd ttOLd = o9dHBO.

[ dmf sdz' L s Odzd OdzOda EdsDpElwz Qzr ¢ L tsls®
Biyodusera Hdhjor o oL Oddtstls dats bisjlsded] 2z figd €zls 5 1 d
Il smistsS. JrBsteC d Pagufgds q dzfd 19 B ¢ Istc ts 5@ dzts d3ts dzj dzls dzts
[ dzw MtcOo dzj dzd v o Oted Oyd?2 dL slstsf dz" =~ HstosC QL Ods
ftej HMisOoadzj dedw o odH] dLBltsfde = ded" dMf sdz 1
L dzdzd SHBER) Remls OlsdMmisd ¢ § .

RLBIstsY dzr § dzdh d Btsdzr hddzfflsea © o dHBe Mddasts
fJtd Cterisdy ddzd f sdzdztsj slsmizlsmise d j dzAsMhg 0o’ 56 15
dgimimdzj Hzj I3 BdSlsH d s &tshinfitissj Riz/prdasnus df jPdz$ d -
brachiomastus d d3sj dzd Mo j toh j dzdzts sB sMtsB dzj dgdz" | s
fsCOLOIsj dzj 2, Yls s H s dzy dzts slstcOy Ols i s dzdzts §
dmf sdz! L £J B3"HRO d3]ls dodzdH Codgdzts 53 o3d Misd d o H Odzdetsj ¢
o] OdzdL s Odzdgr » IstesWdud MSdna dzdh . RLSIststf ddOW  dz
middendorffii y O Mmls d y dzts fitejCtcr 9 Oj IsBWproxizgid ' | @d Blss@A t8
fidted Cterisdy dL slststf dzrodz - dzdkhte 2t lslaiz F y joedtpediBatusf] ©.¢ [z tc 0
ochotensis d slsdzgsmd s j dz' @&t bradiggniastus ¢ SR MM dzj H 59 Odzdz™ j§

©OL dzd yOdzd M d 5 hqdedds dLksfds?2 ddhd (¢
76



L dzdzd f MO) @ OB tsdzj §J N d e fr@itusdzd HOBOOKCBDL & P16 dzB s
ochotensis

v OC dd3 sBtcOL 503, f sdzlz yJ dzdz” § H Odzdz" J ot J
HdgWW jtej dzydOyde toj OdzdL so Odedzr = IstetsW d yd MS dr dac
WikdsH OBy dzls Odz! dzr i3 IstesW Jyud MSddizd dzedh OB O decjsIs
L Ctsdzsedqyud MSd BdzdL §dr Mddif Olstedyi MSdr odHBe d
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1ol rrovef3r Jipdffrosuvft Vit dotlmwseur
ClJJ] SARR

.1 . stsL izse

I dtsdizi Hd yd dzm € d 2 Isy jedzliztls dyfg GupB Miso j dzdz” 2 f sdzd Is §
Edzdgtejls dd3. 1 j Istc@ jllsjjddBSizstascts , g4 Odz$ Is
contact@biomedsphru

t Odad d Qolsstesd B' &zZO o MCOLORO cEditlsjL O
sf zrtsdzj 2. t#lzls 1Iss?2 cedfiBlsjLr L OC dzt yoO,  Ismw
Hst sdzdzd Isj dz' dzr = € dzj stsydzH Bzv 3O MY tc jdijfisdBd- tsH o tyuzE
GJ dzts o, otsLddCOshdrn o HtsyjmMimj 1etdz® ydd ¢
MLHOdY dtser n dBotWtsdsedyd MEdr MbttkzClskzts. 1t
Cdzijs¢d Bfikzatdj?2 &sckls HJWWjtj dytcs0®OBk v da
dzsor 3 S O3 Cdzj IstsC, desor @3 IsCOdev s d Btec OdzOXB.

]l HBCd&ZOH] BEHjIs tOMMhdclstej 2O o MmMw Moty
i tsdzlz yJ dedzr ~ ) zOB stcOlststcd Qo lststc O, ftsHIse j to
L osdzt ydodedets?2 totsdzd tsfkzrtsdglofigé,) &3 dr dzgj sW k2 dzS

1 zHEls tOmMmMdiisistej dz@ MmMdzj Hize W dj otsftesMmr @ hdt
Bdets e € dzj Issydzr - stec Odzd L B9 ; Mos2Mlsoa ® kAt
Losdz, ydd,; ldesh jded] BiEatsdzi?2 ¢ 1-8pazs)yd s iz
] COf dziz? g gtc’ = BiEzatsdzjern HtodL dzOS e &k dzj
sfzrtsdzj 2, Ctlster j dBsedzd B detOls! ttsdzr o 1 ¢
tcsdz2 o lLotdz)ydd,;, SikrtdzjftsHtsBd | BteeOdz ; { C
W stcdsr o f totsc telgs e, dets® i inasskzd € O0¢C Mt &
Mo w L Odadz" » M dzts to dz@edzelopenedtatdnsraimdd Isod jfdic 6 tc j M d o dats

1kl ftoj HMIsOo dzj dz LSy J tod d3j dzls Odz! dz" | H
Qo lsstc O, ftsSHIse jtey HOs h ] daj Istiscgo d Ozl dzts Py difdtc j &
L oatsdzé ydtsdedets detso ™ = G j datso . stesdzgd Ists¢Gts, BEzHE
ftocdtoctsH J Is . dz. chofsyyj Ce z L sdztslsr - ter Bts¢C (
tcjLEdz OIstsds dMS EMmMmilse j dzdese 5 SlsB S O.

78



téosHduvzr] ?1LRsR V1 oJwdps Id} fresfud: [ d
IrRr L1 vfovdl [JRUSORI1L 3I[ MORWESRIH

(. 84. sttdedj deS s, 1 .R. wjdzdds, [.[.
Rdzllsdlskls BdGdscd ] BotkfcdzdnS scs, 1 O0ydsdod

Bdtsdazesdddtd, ] ZOHdo sMmiss ¢, t s w
kornieleng@mail.nu

t Osdsh j dz¥ ded ¢ d R agewragiodea) |, sBr ydzr 2 Sl
Mot jMise, hdesit wOMfftesMistcOdzj dz@ Bls ¢tcCilsd
cdzzeddz 9 dzgi M tsdzr €58 Isr Mwy diBjlsteso . RMfsdz L s9
cOCBsoddz Bt nsdescdrn B daE ME SotcOf 55 B ts@nd dzgts- 1 tsC
fsojHjded] © Bdtdtsecdy MEis?2 MtejH] dd Mftshmtse Mis:
sBiMfiJydoeoOjls BjLBY OMdzsMmis! MOBsets Y dotslsdzse s
dzO fdzj s sHOR Mok ¢ . {Is dzO dzdongdfinw Is ff tdsHjrdgfH W h
ftesHBd dIs] dz detsfyls! ydL ded wsilsh j dz¢ dzd stso s tedizd g
tej Miztefm, Colstster 2 ) dL o J Misdzts 2 a3d tod sftejH,
ol ftesHESIsdo dzz g QPldz] ez € s OC Faj o d H dzts, yls ts
Ctdfjzydy LO 1 Issls tojmMztem BEHjIs MtejHd Mddf Ols

vdzj HizjIls BSlsdBBiIlsdls! , ybt doddydy ftHatHWh A
oLttsmdzr i3 MtsB W &izd, Sdets e j ddets OC sz Odz! dats
dai3j s fedd3j tedzs SHJZOS @O d Py gy 8] o Mty &O
sz 3Jj on-kdgpicgedzzso sHOR tojfftesHEZSCIsdoadze 2 ff j t
sfj HOdedW dzdyddetsS, tB" Yydets ts6tcOded yJj dzr .

] Isd ud ded 4 fcdzElsstc® dzj Is 3T - ) fzgzn e O g
dzj B sdz' h tsd3 &z yOfmjls ¢ejd g0 day dedO 2A¢sldis MissC é R dzMisd s iz
sls 0 Hts 12 ) .tskh ji2 sty BOHsOsE N drn o L Od.
9 d H tPagurus pectinatus P. ochotensis P. middendorffij P. minutus P. proximus P.
brachiomastusd Areopaguristeshirsutimanus  sdzv  @.tpe&ctndsusf P. ochotensis
dzj © J dzd §10. 7060 . 7R . D %) . dtcjH d3j d& chirsutinmacua s ®. H
middendorffils ©¢ % § dzj L d&zONBd 14 YA Hdz® %R0 . J M ls O d KD fij i) tdsote d§
Ldd&3ts?2 d o ¢ mdzf dzdztf figls dfu P neijutss(dZAH Gdz d 67 . 7 %, s
dzj stsd3 d da®Offpdgdr] | Bdetse & Rfnokdgwdzzd 8. 4 d 4 P. 1 %)

79



brachiomastusizj dzv &zOf+ sl 9. 4% LdBs2 HB12. 8% dzj IstsB.
H ts dz¥ MOoktsS M OzOH®EOsI s HOdkYy ddz Mis j {f j dz tcOL o d
sfted HJ dzd Is ftoesHsd) s dz' detsfyls tcj ftcsHECIsd o dats
sOC Y otejdW or aHO ddyddssS o {§ dzOdS Is s dz. [ O
9 dHto -WdSOCitstn dzd S B8O o f dz@ dsldzaydejdz’ L QD d3d) i B ) Msk Cug) at

RMMMdzj Hse Odedj dzd yddesydzsets § zOdzS IssdzO § 5C C
f dzO dz€ Is ts dzj i sw o d specfinatus dzdou d Hz§ o J dzd § BOW Po Mmls t
middendorffiiC Ists " tsdzocHtsdzE Bdo " j o d HBristejddfz (ds 828 tc j O dzs'wd
Mz Istctstadfdud M€ eSS t6 j Odz! dets dhissutimangsHPte d Z te sy J dats ¢
BOSC Md B3O dz' dz' ~ Is j Mo jotiz@nldsk) e (J dffsudf'dzS d 3 d sfMils Od
oflstej Yo Ismw tsHdztso toj d3j dzdats. sOCdJj X4 tOL dzd yd
mMdzdLdls: d&@idoeaduBsoks Ctdtikztejdyds, ~-BBOYJ i dzdz |
L Odz. l smMlsts¢C? vyvistsBT slso jIsdIs! ZO Il otsfftefs
nOtcOCIs]j ted Mis d P.gprodsriag P=brashthmastas P. minutus

sbkzh jmlsokzels HOdad Cilsdth Hz dzJ F Ot P Ppioginmgdnls d € O dz.
MOC BHGds j mtgAsC O2 H s, c sded v ) . JHAZOC dL o j Misdats
sBdlsOsh dn dz0 t©OLdgr = hdeslsOn, BiYHE odHOMB]
9 0tkdOdzlstse toj ftesHEZCIsd o dzr = ShdsdsdO sty Fdfded d3df Olslzi d3tfl J
1 Ists MOt Md oJ todets dL B pexjnfgdsddd’. dninut@g &) tz6 dzg o Is
tcj ftesHECIsdo dz" = Prppdrasdy tcd Qldzd ¢ | siss¢ ¢ OL Od
slsdzd yos Isfmw S OttOCIsjtedMmMisdS 1 Istsetts &Y H{ Proxofnuse L O dz
LOdz. MmOSCBHOI] o fijilkjcg g @dzis fijef sdygd » dizp OHef Of OL tsdzj I
HSE Q1lAOBSd M w2yodkd O ftshmdzy Hdej 2 s OROtdls je.0
bolstster slsd3j yoels wslsmizlsmisedy Mddzn totsdagidstdnise 1 C
MOCtSHOI] L O MjL tsdzP.tproximuEsy jzdzd We r ik Ols - dzd fi
wdy. 1 LOd Ikt w2yjdtsfd § MORBEd ofmiste] y
stsdz €5 o iddgy elsY B toju ) J 9 Hi COBteJ f sweo dzv dzd iy
tc ® dzts d3j tc dzts L Of sdzdzj dzdz" 3 T1OY jegzldz§ s B tetsiy j dalsdiasQ tc
wWyjdesfpdgr » MOBSS §sMmisjtfjddets oL tcOMls Odzts, S H
wy0o daj tcOL 9 do Odzd ! , © dzOr- tsH d dzd fiy! ) s
1 BBted sdzOdz! dets?2 HIBRFOEZL 2 yO | dz@Otfy@pasf sH Or  f ted Mk
fsweodzjdzdj o 1 lsts otejdBY MOBSE olstets? ctelzf fr
fsCsw d OSCkdoedLOydd { BBtedtsdzOdz! detsets tcOL o dlIsd
wW2y0O 9 HJjSCOBIG], 1 3B tc dsizzCGoiz O v LSO 2 © d3 i fig
&zt zBOydd wdy HAEZdEZnY HE odkzetsHO. HsBslse j Is

80



tcOL Bdzsy jdzgd s, Isjd&3 Sstesyj BF 2O HdO§f OkL O. v M
9 JtosWisdzts, slsmikzlsMmise so Od&zO.

C o dzj ded J§ LOHJ )Y Cd tcO8s i fdzOd» dlasc 61 3B to d 5 dz
dL o jMmilsdets Hdzv dRdetsc dr O MiktsestS O dsfiytiz] ] Hofig ldpis O3
w2y fjtejMmlsOels ©OLode Ols! Mw, fiJtcdsH Ctsw
dej MCtsdzr Cdm BI MW ydo. 1 Odzdudid {jds teffustszOszpzs? | d
wodwe Ilsfpw edHMi jyd¥dud M ddid §tedL dzOCiAoRdd.dz udjLl
MOz » 90ydz" »n WOCIBtese, orL"ro908hdn tOLoadlIlsdj
¢ 3B tod s dzO dz! dzOW Hd Of OkzL O gL d3j dzv j Is ftocsHpd d|
mMddem tetsdzd L qtezjls o' AtsH dzd yd dets ¢, MHeadcOw jats
odzdww Isjds MOB d3 dzO o' Y do O dsMmis! f slssd3mise O.

s MmMiteiHddzf d&GOW o L ORzproxintsiils &89 sH tsdts 2 DS
Mdzedy Oj smw, ftoj 5B dZOH O Is O BSY] fipdOs-tc RO Ve taflz f dg®
f ZOdeC Istsdzj HtswodzWws Isfw L 54 OTdislsgc i sadgfrH OV 2 ylj ditp f
fjtcos? ctkffr MmMdseO® ke jddydeoOojlkfmw d MMmisOs
MOC sHOIs j 9 L Od. proxinmiddstise iz Isfy CedzCdfO" d o Ols ! dzg 5
ftsHIso Jeyx HOjIsMw fJtdmikzlsmMisodjd3 L1 O 1 Istsets 9 dH
BOJ, 9 (Jjteots?2 otsdzdey dzj 6 MIsO, wWOLodIsdj wdy
dzj sdzi 65 dgj tej MisO Mmd dzr tc s dgpEdfds’ o dgGisl YO@F dsfipw, Wit
ofmMin Ibtejnm ctelzftf, ¢ bz xj fGtod tOs dzs?2 H dzd dz
Cesdzd yd Msoats wdy o §CdzOHC OR, yJ &3 dzj s s 3. g dzj H
dZzd uddzsss¢ tBifMfjudeOjl dBOMMse 5] ddf Y Sifiddag wide G Is
fsolststcdz 2 dzd 6 Mls fsLodY jlIs Metstetej CIsdtoso O
dzj ftej HMMCOLEZj B 7 odgj " ded A Iz fipdets o 2 .dzd £ O & O L dslds'G
tsB dzOtclzy j da" .

1 tsls dzd B, gprpximegddz P. brachiomastug' 2 yj detsfpdzr | MOBZ&dzyB®Isd
Wiotd@@yodzO &OtlsO® HEts Ctdy® OsckfmlsOo. s sdzd u g
o jddyde Ojlsfmw off dzsls! HB MjtjHddz BOW. | &BO,
dzets  dzj HsfMisde O Is 100 %. ) tcOLodlsdd 1 Ists@ts
1 3B toed 5 dz®@ df OO L O, SHd@ZOC 0 ftotsHtsdy Oj Ismw
f ZOdzS Istsdzj Htswodzws Isiw Do dz@MB gz € eizdey J M o tf & iz
fsfisj §j ddts Mdedy Of smw, ofistej yos s MOBEd of
dzj M d dzm to ts dzdzts . 1 B dzishOR ta jj dzelziny HOBD2 sdzj d fmMdz.
JUujodHudes, yYybsts MOBECd 1 Iss adHO LO MjLd tOL A
wdy. [HOB@&hiomsu®Mistej yodzdm! d o Clkwetej. R

81



fts ddzkBddzOd3 ff s OL Odatdls toyloyo j Uskintg Is dadd v dalg® 'd jlzj ¢
MOBES, ©eBdlsOshdn dO Bsd hdiR cdkkzsddon, tOL
sls d3d Isd Is P.,brachibnmastusi sdzv Mtse j2 M §O0OL dIsdyd M dd
fsH COwOf OCMsd dqizd i + CHpte@OdY - ¢ B 6iph d & @iz
Yylsts ftedmkzlsmlsoady 1Isdr f OtcOL s g dif tdaff tsiodIls ¢ ¢
Vv MOBtse s 3] dz€ B misuudficldy] soHd HIGS C s o tOL 8 dIsd
MOo®BEd M w2yodd dO© § dzj 5§ sH OBOY Bz dosEety P & ds MY
ZOYyoOdzO M dzlswetew. J sClswBtej 2014 G. sls s ud
wWdyjdesmdeg" » MOBsSE M w2yod®dd dzO tOL dzr n MISOHJW -
5B dzOtclzy j dzdz" = o W dzo Otej , ZO f dzj s sHOR dzOF SH(
Brdzd odHdzr MmdzjH' tcOLtelzh jdadWw. g4 WjiottOdzP. (
minutustsIsMizls Mils o s9 O dzd , 9 dOyodzy dOw MOREd ¢ todMmls
BJL LOHJjWYSd, OmMddezm tetsdadzts, € Ctsdzykz d3i MwyoO o
ds ddwdzOyOdzj ©OoeckMmMlsO LOBjIlsdes (HES 90%) oL et
w2yodd, Yylsts E2C0OLT"90jls dO ftolsstedz 2 dzj toj Mls
ltedmikzlsmilse dj Mok ¢ Istcj n Ctelztf {f , sils 3y UJ dedzts §
f sweo dzj dad W £ 1 stsdtkiso dB Q dzj Oy d d f slstsdimiso O.
fted mMizlsmlis R mmipituses1 OC Isw B toj fjtedH ofMmtej Yo ,j di3ts
f ZOdzS Istsdzj Mo ff @h@chiBmasus s@GFHidg L OOy j dilzsmlis
minutusls OS¢ 3 j B'" dzO H BMIs Odsfcay@adzO o MIB.C O d H M
vO0Cdd3 tsBteOL t5d3,P. poximushde. 3tsidabfislctic iz j Is Istsdzj tc O dz
ftocdosHwh s ¢ tw©OLoadlds | i3BtodsdzOdz! dzets?2 HJOY O
ltesHBd dIsj dz¢ des s ol fesHES sdJodesets f Jjtcd BH O
tcOL Rdasdiv MOBECd or dzOh do O ls Hej Cd&zOHSd wdy, o
ftedmizlsmlse zj Is oP. iaChip®@adtjdc OB tsH WC Isdo dzr 2 § j ted SH
&z3i Mwyd e, MOBBSd or &zOh do Osls Hdk ¢ ZOHC Iz, a3
slsdzj yj dets o R midmiust jdgf'sH uvtcOL dzdetsy j dzd W H dzd Isfyw  d
wyjdsidy 7 MOBES &OdB siziPuUOLsTOky Stdak] &
dzj o j MIsO. dBedzOMdes cdfslsjLj (dL O, tshdatse Odzdzts
tOL i3dzsy O W dB3 MW ¢8 GHFERPA]JOp@Iud o K §tetsH
slsh jd dzdSts0 fswodddm: , yktse' bkdjd' "dls: d&j>
fdhk d tOStsoeddy . R atkw CddkOdujmSdi kfmd
OGSOl jdzr dzd S s o L Odz. | tsfisjsMisO ddg Migd P @ 5 tizd Jy .
fsLodzY jIs drn dzdydds O tcOL o dlot@dsfh iy misfo dsjin j e OtsC
1 BBtodsdzOdz! degts? HJOYOkLT, MmMddemtesdadL qtclzes h j2 orf
82



Bsdzj dzls, o' MsC OV f dzsHtseo dlstsis! dj dz@gzd g§dz 60z dz¢
slsmizlsmise d ji ifcsOyg BLOfisge L Isdrn WOClktstese B j iPf j ud

proximus

83



s 1{lttfJwvu [ sfbyfigmiom I Jr1reTCIIT
rR]1R

REGARDING CORE ISSUES OF THE ORIGIN OF L IFE

C.c. stmisjyscd?

[ Odzt dzj o s EORdzdz tcmdIsjils, | &zOHdo sMmis
kostetskiyeya@dvfuru

Clss oL ddSCdtsojdzdy Ydorm MdMmMkids BJjL dzOtelz
o tsL dzd € daetso j dzd § MistclzC Is Iz tc dzts 2 OfmMddizdzd stedd o N d
BOISted ydzr 2 3G & @ddd g3y MSEsd3 S HY d oL sy dzts?2
slsCEZHO BEOddJM: fjteor j BJdZSd HAzv todBtMtsd3? ¢
LIsdma f tetss dzj d3, sO¢ CO0¢ Bdzd o M! BO dBBdetse syd md
ety odHjddj { Is'dnduf toisptedgds] EHWEdH- Y H ] ddY ¥
cOdzj J . t 4 W\ dzdffHdptso jlzda b @S fleBS e s
Ldzj o3 dzlstso  G(RHSECHAR Gdf;, Of OIsdIlsso 52 dBOIstedyr d MmtsE
dz 2 RBd dzJ tOdz@b Of OG5 s, ¢ Ofgfizis jHsO") d ~ oLOdBEMBGE C
i tc s tsEIJKPstdtsky The Possibility of the Formation of Protocells and Their Structural
Components on the Basis of the Apatite Matrix and Cocrystallizing Minerals. Joofrnal
Biological Physics31: 6071638,2 0 0 5] . Il Ikitstedd f§BHtesB dzts L dzO
stsdzt € s fztcddz fdwddBdHJdztseo " m sfdztse Odzd 2 , YJ
Cod3f dzd €S Mtseo Off CAsjddzsBE IS 2 dz&;3OIsted yd d MsCted Mils ©dzdzd L

J_MmMddalsjL | ftotslstsC dzj Ists € BiLL OfzBtizBh jlsijdtedds'H d
[f dMOdzdzr 2 d&OBRd dj -~ OdzdL i3 W stz tetso OdzdwVw BLEZHEN
BOtedyr, MoeadHjlsjdz Misabkjls 5 IsjdzHjdzydd fHtedtctst
9 Mtstslke jlsMmMlsoadd Mts olister d3 L O¢ tsdztsd3  IsG] tdafdicsH @fddzk
dHjls M flsjtej? yomilsd +dzjteedd CtodmlsOdzdzO,
Cted Mis Odzdzd y4 M¢ 52 ted hjils¢d dzO NdHEsCted Mis ©dzdz
f sweodzvw jlsfyw L dzOydlsj dz' dzts j Csdzd yd Mlso s 9 SH St
C sd3tf dzj d3j dzls OftoidgtdfEplsj' ddsdipdz = Mo w L j 2, Clstster j dzO
CosteHddzOydtsdzdz" = MoweL j2 CtdmlsOdzdazdy MEs2 tih,
CtedmMlsOdzdzd yj ME 2 tejh jlsCd dBBddzj tOdzisoe . 1 yd dzts &3
orhj Ldzstesfdd SYHnbOddzdyd MEts2 o

84



]l totsB dzj d3" Bdtdzse d uJ i€ @< dO Miff zdizig tscdpdr W OC I
Bsecdzd BT 9r Lo Oy ftswedz dzdy Bdtdzsedyd M2 Of
dzj ftcdoJ dzd , ntslsw tcse j dz dimMmdzy Htse Odzd 2 9 MJ
dMmrtsHJIg'H defsy jtfdamlzts 2 dz2Odzd Isj stedd o tsL dgd € detso j dzd W
Cted Mis ©Odzdzts o dzd 1 Is G¥ dhezd g id Ise O SWdde d, € sdzj ¥ C
Wistcd3d tetso Odzd W . J Hdzts 2 gL WilzdzH Od3j dzls Odz! dz" = tsfr
sflsduj MSOW dsdzj ¢ 22 6 620 dz! )i lsidifihts @ defthiamdedheies) y
CdzOo dz" n Bsdzj CEdzw tcdzr = G B @A dzp dzlgts adzlztS telrg @ ddafsLo d3t8 ¢
M kjd3 easftesMmr , fsyd i3z o MtsMmis ©dQ BZoBdpIECdSipdzistisE
fMemis o j daz ¢ ZPEOEEISO] A s Algij B3 ud MEOw Mmdj My ,
C Is f2tc ts B dif jsdif)jo Wi BjLdBetisov V.A. Mirror symmetrybreakingat the molecular
level / V.A. Avetisoy, V.l. Goldanskii// Proc Natl. Acad Sci. USA . 1996.V. 93,N 21. P.
1143511443, o CHgbFhgi O dj SBrSHJHBOY BJdBAERZISGCtO
ftesBdzj BO MlsOj Ismw slsCter Ists2 . 158 dzOM j sz d3dzd
9 dzj " dzd d3, dzj Md B33 Isted ydzr d3 ( BH des dzOf tc O 9 dzj dzdz" O3
oLHj2Msadj &3 Isj B3 j cOsktcdatfg 5C 6 B e ©CHO dzO( # B dzc
(Of OlIsd Is, C OteB t5dz0® Iss@ fs@layq I,€ d ¢ Gzt Yfy©Is j dz dz" j ) .

f od yd dz" orL" 908 ls tsftejHjdzjdzdzr § Mmdzj HMmlse W, Is
ftoesweodwis! Mw o or L o O I&. JIi3y [M.dgixHtds.ofd Y @B to [
ljtejojHjdes f WicOdzykL MEsets. | édBD.o:dz" 120 1 @1,]). In A
VL Bddej tOdzis o Wstcdidtectso Ooah drn f jto dydzze CBteklz
9T Hjdvwjlsmw dedydeww d ojtemndgvw yOMmlisd dlsf gzt tztz? I
or MsC 82 ®lstedyOlsj dz' dzs?2 Isj B j tOlskztsc. 1 0 CtodMmls
d tsHdsotej d3gj dedz" 2 MddalsjL dzzC dzj ddetsear 7 S dMmdztsls ¢
Yysts fwOClduimMed dMCdzx yodzs o tsL ded € detso j dacfigs tc O
otsLdz Cdztseo jdzede fteOQots?2 dqdzd dzjots?2 MydtOdzd. sd
fesyi MmO MmddsjL O d fteddegdth dcsigilbiztc Oy tog H fi) fizd wz
OMmd B3y sted ¥ Bsdzsdz] tedz” » ° O dgq dizs § o M@ @t BdP)dz$ 50 (

ltej HY BdzGERQ RO We tsL dzd € dztse j dzd W 130 Js Hotff ts|dAB @] I
B OdzdL &3 BwBOted ydesets Mdadzlsj L O IsweOdzMSedf ydd d
CtodMlsOdzdzd yd ME 82 twJihjlsS¢d MsCtcdMmMlsOdzdzdL ¥ h d 7 My
Codz ydko, ddzd ¢ " dq&ded® |j O dfdgsEfsstazipis © H f € @ dztzay O ff s
CGOL so SNHW@d Q).Clsts tsB dZOMIs! todlsdsd ydetsets L d3j da]
JdLsisteWdr = LOBIJh jded2 d 90C0dzMd2 d o tsL dzd € dzts

85



Isjfdzser 7 CBdzjBOdzd?2 Obibs®s, o jRkbHEIs Ktc jo tdgddad,
By MfstewHCO d dzj sBn SHJ BAEMisYsc the teifsth)l® dzy fiL) de
MistcOIsdW d ¢ Oyd tsdedz" ~ L tsdz. 1 jtoj n BH ¢ HyWJ S Isdat
B My BsteWHECO d Modkststce Odzd L Oyd J 2 ) Cted Mis O«
fls tc @Ldoiy d s dzdz" ~ L ts dz. 1 mj 1 Ists tcj OdzdL 2 Isfpyw
dzz C dzj sf tetslsj H dzsS G 5 Ctod3tf dzj € MO. ¢ dMmlsj B3O mMtsc
MstcOlsdW dS Oydosdzdz = L tsdz o9 tJhjlsCOrn d3ddaj tcOdzts:
BzHEMN R ftotblstxGdyilsSX.0dOB OHORE® c OdzdL so ™ o Odz
Codif djrafp, ti1s, BJdsE, (s feddydflz Mmisjtkjsh
cmMf diecOdzr o M JuEOas® ZOpctHf gigddds Or 1 s. 1 Jtef n S
BJLHJW]jCIlsdes?2 B dzOMIsd ¢ (sovroedt)ddhge o8 j @ usdg) ta@:
dzz € dzj sIsdH 59 ) G4 dzOn rv s, ) o qdHJ fsmisj § Jc
(dzgj ddzW stcd3OIsd o dzgs?2 yOMmlsd 158 kE 1 EC0tedHdy) s¢& O
Pdzd o dedets ff so Is siep) daglzesd b dzdlj O dztcdztslly | 15 ts dgff dzg iizdztizs O
Lsdd3 5B dZOMIsY i3 o  LWikszjd3dStaiiopQeidsfs B OB J ISE @B @y ¢ fHtc
st1s o ®BObtedyd StedMmlsOdzdzd Misjte) shfjydy dud M
(BkHENM]2I SRy g 0L 52) Colsster 2 ZJ d &z dz
OBddzs S dMmdzslsz-tef 3 O WBMifitlgsyj B" dzd Mo w L Odg” T
Clsster nfzdBmGdss o Mddzk Btsd M j2 ftetslswy j dedesMmisd
ftelft1s. 10 fijtar &kd BJ &ZC ORI, daj f sMte] HMmise j dadat
mMdzj Hse Odzs BBz h 5 Ctsdzd yj Mlsets Htkzedn ¢ tsi3f dzj
olstetsds 1 IsOf j o 'f o) B®dgtisdgdff dg] tcOEM dzf 2 Cted MisC
fjtejrHdd © YdHSESBCtdMmMlsOdzdzd yJ MC 54 Bj IsOMis OB
dzOtelzh j dzts dL d3j dzj ded j d3 S tsdeyj dzstcOyd w dtsdets o,

BOted ydese s 3§ = Odzd L BO.

{ GjdgjIsduyimMEtsd3 S tsHYJAE] g EiSA3tso] 'daipts ) gHt] telfiass f s
odtlskzOdz! dzr 2 dzsdlsj dz GJdaj sdyud M2 dJdaW stcd3OY
or hj, 2O Hoknm Isdf Or € tod Mmld@dpdzdiy jWhyCsdzstd j h( jn<esl
d de¥ st d3OIs d 9 dzOW ri s, ddW stcdizd tetso Ols' dz'ddg" j ts Is diff
ddzV ste 3OS d g dets? MY g0t OMIsOs M j 2 H-pW Y §Isdatlfylaf ) . s
l JiclszOdzt dzOW tsBdzBNkEs (BEBEEOY {1 s) dj L d&zOj
(ds) J 2 BlzHjls fHtojHEEY] O Ist1 s, Cco¢ d Mo«
d del ste BOYdHls W W o @5 tzisiPdidblszi I @sQ 1-fgd tels j sOL O)
Mjteismfjudwvdui Méd CoBfdj B dsOtdsts Mo WL OdzO
fmMddz' des tWOL dzd yoOs hdafmw HEkEe Bls HttkzeO® B HAd«

86




sfteJHJdVjls dzJ ItsdzHSHEHOMbtckslsBtgz ddsdzldd SPss  H dzv
O tsdzded Is* & dzj sy dzo n Bj d&zC ©O° j Mmis! 20 Odddes$ d
Isted f dzj Isdz" d3 Odzls d ¢ 5H s dztisds |-iff dbdils JHsy@MmIs it R 04 IhHdz ¢
L dzOjIs sdz ¢ MMotss ¢s, OFbBgasdqtokzjls fsth © e
Hdzvw fetsj?2 ¢s, odzgj LOoadMmddsMmisd s € tsdzd yjMmlse C
st1s ftejHMmMIlsOs dlIs: hMotst ¢s tedeBBMBd3] . sOC 1 Ists
COteBtsdzOIsOf OlsdIlsO Wistedzddtolz j Is it dste@RdIts,?2 1§ tshigdy s IS
Of OlsdIlsjs)t 1 s ftefj B LHdM dzld plsOL T (20 ¢€ OtcB sdzOIs (
Misdted s J yd¥ dud MS ddd ¢ sudBifidzj dgd dasiOsdg B OHH v d 3
doj sBrtsHd &' § HdY jfddioydd, bteqdnitsdfysddd
Tl tdBsMEBOd df 2 OffOEOl jhy dzgj MY sttrdEs:
WEdeS ygd dstsdzj dals ff j te-ilsd da @ Odetalp@dats S s dzj S MO g
mMesmMisswdadw o YdHSBSCtdMlsOdzdzd yj MS s (4§ teddzifStsfiy®@, ck
mMsf cso sy HO8 h QW fyw Mistelz € Is Iz tc dds (d3ydfg d difistg jseOte O h, § dzdsit
Wistcdzsd totso esdgdWs . ¢ ¢ tod 1 Istsds teOLdzr | MlstckzClskzter Is ¢
fsigsh 8 Wjittd3j dzelsO ftedsBtcjlsOls jHdder 2 oFf oSy HJ
sls 08 Isfw Istedz/RC wkzifal) sfsdte © Hdzv dz#B' a2 ¢s. GClstsls
LO Mudb Wottddeseo Oddw Bk Ist1s SdifJ dMOlssicdsts?
Odzisd S sHsdOP | RO o tsjets? desdz € tsdift defg ¥ fdals | 5 ©a HYOSSIOC ¢
Sdz0 kL d@sls Bewx M Cchtstws? Mdvn @do | distsy HgRR0mst
Motsddd CSSHB dzZO Bt 1 s tedBmMd , ftesdLB2Hjls § 51
Il sLddCOjls otsftetsiy ftsyjdk CtH Istedfdzjlsde” 2 Hdzw
2z C dzj slIsdH k. 1 diflsdS] ediss clfiste ifridsdsdg sflseo dW  d3j Y HE 3
dzj Is . Clsts Mtstslse jlsMmisadj dzj cCts tslzblsjimige dzls i Is @y
dqdzj s Mz L dzgOydlsj dz' detsj Ctsdzdyj Mlsots € st dzj o34 dzls O
st1s d Ekfmbstesdls! stdgs | ilz yiglzlztf s dtsh 1 dzO puvan. s MIsC
M J - Bt (g dzls j sOL O o CdzjIsCj, dzd Hsf Z2M¢ Ow
Odzlsd € SH t5dz0.

[IsdztsdIs jdz' dets o' tetsy H jdzdatsisd & jdzjIsdujf g s
[Kostetsky 2005] 3" tidsdpi§ddzds,j ylsig dgyj dzls Otedzts?2 wyj 2 ¢
f Oter tsfdzts o QdddiQd dgdiHiafiaid df dzO o M@BJ, Of,ted5 O ,ISUSOAD Is(
oMiGEHO SCOLMr90jIsMmw dzO cteOdzdyd wudd <. Clts f5
dzOh j Bz d3dzj dzd ' uddas@&” pls fipsythtg dzdzsfisd 6§ dzj sdud Mm¢

[sCPHO BteOddf! f jteor g OxpH Oxedt tajkw ¢ @ts)EsH &d
ssyj B d&ZO MowL OdzO fts MossddEdi B &zC ORI B ' dats e3dz

87




Btsdz h j2 fteslswy jdadetsfylsd +Isdr WicOpWg dzlstgeO, i tk
B § dz¢ Od, alzj dzdzth) te joLffsd dsts H j 2 ) eet I 5sh, 38 dzj iy ts of Beets
Csdzdyd Msoets Hikzedn SR dzj di3j dzZls Otedets Mo w L Odzdzr -
fsweodzj dzd d 9SHT ) dL Stec Odzs 3 dzd e Odz! detsG s
Y dHC BC tediistOmljdzddg) s OMIs OB d dz! dztsy Msmistswdzdy, fted
et1s Mt Metsddkd BJjZEOKR] d LOfEMEEZ &OEd
mMfsmMseMisoso Odzs HEs 85 % BBOh jodztles s fsolsstese o

1 d LHJ M dzd dzj x dIs slseo JIs dzO0  omESjf deGsdn, H
Westcd3dtetso Odzdwv tdBtsMtsds d Oydddzdtese Odedw Ist1s d
Yylsts mMdmlsj 8O MddzlsiL © Bjdkzitseo Jjhj dzgj clstsea ©7

1 md or hj cOMmMdiisistcj dzdz" J cdysilsjLr w g dzw ¥
~nddidyd mMSdn L OC Bdzts o MistckzC sztodzas 252 15 tadg @ dgdla S
cOMMdzOlstedo O d3" = dz2Od3d BB dzj tOdzse, EZyoOMmlse ze h dn
dzfj HBfEMCOEIls dr oBdz degsets IstcOSCIstso Odzdw . 1 fmd
Nder a MdMmlsg d3.

88



s Alytleo [ VUl RRR[MRL[LIsLrRrRM
ON A QUESTION OF THE ECHYNOD ERMATA @5 ORIGIN

C.c. stmlsjyscd?

[ Odz! dzj otsissyde" 2 W JjHJteOd dzn 2 bkdzdoe j tef(
kostetskiyeya@dviuru

10 thdtse Odzedd BdtsarddBdud MEdes d BdBdsedyd
oLy dz' 7 Wddzsejdzj Isdyd MSdma GtejHD jMise j dzdzd € 5
mMdzj iz h ] sMe j dzdesMisd dedzsS sy dna: 1) f sylsd
ftesctej MMO o wOLddldPE64) St R)BIBGgts~ddsdud MsdJ
ftedddlsdoeds d3 ( Htej o ded i) BsteMEdd BJ MY Lo tsdats
BdtrdBdud M¢ dindz@fdeiduddgo Sasjedzis o ¢ e OMlis d Is] ,dB Hiafsit tisfig W
COteB ¢ MEUBBC® , ( -~ dzsStetsW d dzdzO, Cdfig@sdglsitdslo d dzdz® d ¢ B
MsjHddzj dzed?2 ctcOMIsdlsj dz' detsets Isdf ©Oe (lstedlsj tef j dz
fdcd3sd dals d tcOL dzd ydz | COwOIsddetsdH ", Wdls
mMedz Ysrddzseatst ddzHndOyd dze dzd y4j tsd H , hdtesCd?2 MY j !
¢ dotisdstslz Isdf Oé; 4) M3y 20 B d d&zZOIsj tc Odz! dzts 2 md
tcOHdOdz dzlz® - eoLtesMmdz A stce Odzd L d3ts @ . [r mud L
qedtstsydd d dm ftejHh jMisejdddtod dkjtl ¢
BdzdL Sdn BAdBRndBdU] MEGHBSESE QUPH] dzd 2 5 dz@dzso  H &
dso s Ztetsodzj ttce OdzgdL Oydd, Mot filse j dedetsdz d ¢ dzts

ltejHY sdZOG Oj Ismw , Yylsts dzOdetsdzj i oJtetswisdz d3d
Bl sg ez fH®C j d3B tcd 2 MSC d = BJd MMC Jj dzj Isdzr = f dzO dz$ Is s dz
SHdsS didgfswdg s S sdzsmMyoddd dr kdf O MO sd3OMmisd
OdzOdzd L ftedL dzOGC 59 sBtsdn fMd disB d s dzls ts o fsLots
Bdtsdzsedyud MSdi tmtsej ddsmisd e dazsttsydn.

[jrOddLdB fjtejrtsHO s GHddSSC ] ssyds - WS te
tcOMMmdg@gdsdnw dzO tshdatso | fsdzd ! dzgj e JHdzts?2 Isj tsted
WHjtcdzgse s Of f OO0 ftejHN jMlse jdedzd S 80 d 1 C Bdzts
9 dBsRBjdls ijtejrtsHO dO dsolzs Miskzy j dz tcOL 8 d
tOHdsdvtedd Mmdigd dsg d Bls d Qs S i \HQirkds jodtf teibpgzesd dzts f) ls
st te Mdaj ded W d ( ddzd) f sn sdztsH Odzed W tsfyj H Odzd C

89


mailto:kostetskiy.yeya@dvfu.ru

omMmMdBzd dzd teso Odzd yoOMmls! dr cjdgjlsduyui MEses Of § Ot
fllsj?2. 1Ttwdyuddas?2 5% o day el d3edistptss 1§ wlzf ks@ulstén = G C
fsHe jtcc dzOMm! f dzOdzj sO ) j By ¢ sMmdzy MistsdzS detso j§
dL d3j dzj ded j i3 + S sdzsedud MEts2 Mdbszoydd.

[ sh desdBz teOLoadlsds COdz ydjoescets MCjdzjlsO My
CO; 0 dzj HMlso didd dgplsctasBs 50,  Ctsistster | G oy wig) Is of t gf ol
sB EZMdztso dzj dzdzOw MtczCIsktc® B J &z O, CaCz®y Jlef &L p
ddzls j deldW¥ d S Oydw H' 5 Oded Vv, fted dLBrlsC¢Cj IbtesWdg
sBkMdztse dzj dets 30O fi) Mo, s 20 j claf@ijidedftss, L 5 1 s dRO dzl Is ts dzO .

Rdzlsj dzindW¥W d S Oydw B3 d2ZO0 o jh ifMlse d t©WOLoadlIsd
SBtecOLBoOdzd] YzdSOtedsdzO®O (oL ddtsy dets yYdted L Mmisc
stec OdzsdHtses o fMtstslse jIsMmisadd ) detso 52 W stdsigls2j fiyl
setcOdzd yd dedvw ojdzd ¢ Ctsdzyd dzsteOydd ydbtsf zOL &3
MCidzilkO d Misddzdzdteses Odzd twOMmydzi dzgj dzgdd J H d dzts?2
WHjte dO slHjd d'j Sdjikctd. ItsdmitHdko i,
Bdzets ¢ 5C dzj stsydzalz s .

l offlsj ftoj Hd&ZOGOj BBs?2 cEdfBlsjL" tOmMmdOlsted o ©
nddetsd Hdz R, COtOIlsd dztsd H dz" = d -, HcBdd D&zOf § 3
Medz WsnddseotsL J&zHdOyddze dzd yj teddz®@ (BOLBO " 7 € ¢
Z dedzsCtsydms o MoYicd dzipFtcBmaZOB B2 daedff W Blsmizlsmise d
MdzOB"™ &3 ttOLoadlsdj 3 BtceOdzso fdh joOtjdzedw. €CCMmt
Bseclkz HB 6 &jMwyjeo BGBatsHdI! Mw BJL HdlsOdzdw
[MmElsMisoed] SdMizstesHO otcdBiciFE @2 ( 9 b j Mdzj dbH Jj ¢
ddzd cjdzdjd3) bOCY] doj odzdWjls dO Mtshistswdzdd doa

ltcjHY sdzZOG O] Isfyvw yls ts Bd &zOIsj tcOdzt dzOW dzd y
tcj COfdslzdzv ydw ftodL &zZ0Sse B"oahdrn MddiBdsilsifud M
6jCOfdlskdy §dso BEPrdd@ HECjBBEed2MSdE t©OHJ
fd Bid sted J 2.

ltoj Hf EzOE O Isiw, vyt Wddsejdjlbdyj s ddd it
d Jj3i2 B'dzd BjMMSj dzj Isdzr NasefatajSpuindllarisRanthaside? tc o 2
Phaeodari@ fd d&3B d tsL jls dfig aplsEs/dz0 iPte @ Hsdirsde iztaSfifrRolobatigmO
Mgk dsL j @ ¢ jReijomastgisasy dzr@ dsq

dtsotej d3j dedz" | tOHdBdZVtcdd ¢ tetshididr sff jftawdzdjtf dzsls
ddzd §tdzd1 dzj e dHdzts?2 fdMlsj d3r ) ftod d3j tedats ISOE

5B ZOHIPVGqd MEGddg jst qelzs h B B j € Odsq, tsdzd W st
90



Ctejgdedj o 2 MEjdzjls d ¢ doj Wide &3 fteduddzOds
SHAGSC d&j ksydshlsd. | &udayeE jisd iEfHyd iy sSctoddy
stesW dSqd ¢ ®odj dsk ©O Pl ded W s dets B § s i
RORSHWHh JREMWw o dBsMits?2 otH] o &CH#s2 vl sFzuldzls
sdzd COC d dedksStydj, mMBotOdddd o&zyjses2 {§ dC
BtV sksecdujMSd BddLSdR § tojdCdsos t 61O dzdzis 8z Istg @
fd Bdid sted j 2.

sOSCdds GBEOLE®R, (ooEstisdesedyinsd) Odod
COHdBdYed?2, f§t dOh j &k dodaj dedé, dasjéls tsBh ks ¢

91



IRJuRY[HsRL Juldd FfrRR1L GTRR Ccl J1Hs (B
SACCHARINAJAPONICAR [ t {1 d [TJLtwewsd1d (7o
STRONGILOCENTROTUSINTERMEDIUS s ¢ s tr1uvJ ?udu
Cl [ SARR

.1 . stk dse O
AW dBtstsC j Oden Sddfipi dag@uilzsupdies j dz! M ¢ d 2 jedzls tsd sL W :

I ZOHdosfistss, { smidY

krupnova@tinro.ru

V IBjtej ' VW 1 tod Bste! Strorfgyomentidtusdgtemigdivs @ dzwj pls iy
o0y dzgr &3 ftesdzr Mdzse ™ d&3 o d H 5. Rdzsjtejfm € dSCtoj
d BBz detsmisd Bz dz ez s " d &izq cOHd B teslsj CIststedz” d3d
1 Issets fdh josets ftosHEZSCISO. J sts Y Jodmjfzltetsc
BsteMSsdts jYO d tOMmlskzh d2 Mftesh dzO odgj h dzj d3 to
L Issets o9dHO jhj dzd H sMIsOlstsydes dL zyd dz . ] Y C
tsls dztsh Sdaofermediusf BERzter 7 o tsHttMdzj 2, Colstster d3d ff
Chste” ©3d B dlkOtls fmofMmj B3 Misdes 2O tHdedr d Isjn
f cmistsw dzdets dzOB dzs HOjIsMw o fJtedBtcj yder » o©BHOR.

] O3 dzOtedY MyudlsOjlsmw dzOd By jls O dzGE@CA3sR Y of
ftoesHEzydtetse Odad & COyj Mlso j dzdats 2 dester ff ~RAttoh
1 dlsOdzed § BsteMEsets jY0O0 dz2O dzZzOdid dzOted j o' n f tsdz
ojddydeOjls dr MBOldyuimMcd?2 d dOHd 2 i
f zsH shisted &zOktedzr 7 dzOB s HjdedW B BT dzts tslsdgj
LHBteO " j , CtejfCd] otHBtetsMdzd. JHdZOC s 0OCIsdoed
dzgj MCtsdz €5 B MwyJ o, o GCtdzgyy dr syl dg diisdsts |
mMdzsjodh O OB da®ecd df Hf O pitcsd@O® B jtcjc o tojL kz
hlsstedgOdRd d olststed ydes g Isr j o sdzdzOdzd o L tsd
kg jdeddz df | fstesmisCd {sts?2 oGHBKBMA].

vyIssB" B Whdadls! dzOBdzt HOj Bz o HtodtesHj
fts ldtsh Pdedir BC MBEOH WY B YL daj dedese s yd ¢ dzO dzO«c
ftejHY BYlsjdedd ftostesmisCse, MIlsOtr n tOMlsj dd?2 d

92



Cted fSdr (LHBSO" R) Mmdztsjodh, Br dzd dmMmdzj Hise O
rdd to1) sBdtadBddlineEgs sdydaswtsO 1 Isdn 3 do Sisdzf

[r dmf sdz! L soe Odzd § SHRBH, tcOdzd 4 fted d3sd dgv o
Colsster 2 LOC dz¢ yO  Ismw o fsdm¢ J 9 9 SH Bt MC
fdhjoOtedlsjdz’ dz" § WJtedsj des™ Yy doawslsde n, Sodmkzdsj
BsteRCd 1 42) . 1 dh joOtedlsj dz' dz" §J W J ted3d dalsT 2 d3ts
BjMfsLotsdesydzer 7 ftoj Hls Oo dzj-lkid-¢ ddr LA ddE ta@fdglef@ L O3y &
ftcdtetsH dz" n d dzG-OFB-¢f s OEOL 1, GsteMS d Y dotslsdz n
Bdtdzsedyd MC OV todsdly) dz@.m [dz] dEfpfisdids so Odzd HJ§ 2 Mise
d LSaccharinajaponica dz® -U-D-8dz¢ ¢ O lz®Mmidziso dzts?2 M j o Oted s dz
BesteMS s pdzy Y Obtses dMftsd L so Odzd tsBLOL Y’ dzO d3
MlsOHdw s tOLoadldw (b tewtsHcEEs JAO® BOLHNYP:®
zOd3d dzOted d , O OSYJ Jd orBttsmr). [COLOdsfy! ,
MsHjtydls ojhifmMlse®, ddecdedtelkze hdj shmdtse dets?2 ¥ j
N0, d btd ¢ Hd&v tOMIs  dadids v et cOskzdd w5 G AL
sls twOMmMisdlsj dz' desWHdzr = Yy dotslsdg = ) EyOfmilsdj &3 d«
BsteME sects jyO.

CCMswOCIsr, odzkzyjdzsdz §j dL Odzdzsdtss dzOd3d da
2O Bjtejceclk -4 G Udid 3dL odswHsA tsxndiaj &d ,9 IsistojsG s
o' Btetsmr, ftswodwdzd L dzOuydlsj dzv detsy OCIksdodtlkze i

otsHBtetsMdd (fted JJ ~ttOddddd) o ftetsyjmmj H
ftsorhOdd OCIlsde datsdists OWQ .t df) dasjo" jofn IR tOd3j dflsizc o b figf e
Clsd HOdzdzr | rBtesh s M dzOmMikzs Ismw my Isj d3, Yls ts
f sdzztcOL tolzh jdzdz' | tOMIsjdzdw dL or Btotsfise o SHBEKGE

10 Bmdztes ] BdBrdBdud MEtse s dL kzyJidglte M ts@d dt
MisOdztse d Ismw f sdzv Isdz” dp, L Oyt cas  ffrpdstdmizih fij fifnils © s O dz
9N tOBBISOdZd yYjdzr 2 SCoBfdzjSCmM OHOfIsdodzr = d3dj -~ OC
sBdlsOls! d&O BHdd~ d Isjr Y4 MkeMistcOIsOr o &iste

v O¢, Hdzw OB dzOtedd rOttOCIsjtodes ctokzfff sots]
stsdzy ¢t f ok srAHd'j Msdg ] L s stc, Yylsts Mo wL Odzets f
wayjSdzjlsCd. ) tejLbkd IsOIsy € ojfMmMdzy Wotedzddtclkzj |
mMfstesWdlstse (Hts 5 Isr . L e/ ), Clstster J 34
o jddude 04 sfw fjClsw{dadi@Mmisy d hdgsete@PC O J3j2?2 d
O d3d dzOted d , Colstster j dgj MBSHjy Ol ddzcdedlsstese

l tstejydoOdzdj fsesmsCss mMismsemsokjls HOd d
93



J O o iz figlidsjv B to j Is O dzdzts dz" ZOBPdzOd g dzd o sthtesE 13
tcj ftesHEGCIsd o dzlz® Is ¢ Odg d MmMisOdatseo W iIsfyw-L @ fiyddabstg
qdzededlststetse fdh joOtdlsjdz dgr = Wjted3dj dzstsea. Clsts
d MseafOHOjIs ) fYtsddyjdedjds §dh joats?2 OCIsdedatsml
dzj to4 Mls, d Bdd ftOSlsduyudimscéd dai §dlsOs Ismw. 1t
OBz dz0tcd d Mdzso © MlsOdeso W iIsmw HEsMiskzy ds2 §dhj2
sMmMosBBHJIS! mMkeMistcOIls H dzw fotstcOMmlis Odzd W L stsmff
dqdzedB dIststcre,dzV s0s MY sWOCIsdo Olstster fdh joOtedlsj dz’ &
[HdzBo tcj 3 dzgdes EMddzdeo OjIsfqw  fdh joOw OCIsdo desl
slsdzi oj Misddzdm: , © dr EBdOHOR dOYJd&Oj Ismw W istsc
Eiddzd dzdetsy f dlsOdad § .

1 s HOW fn s M IsteAdyflso | 'Sdefjdmina japonica, d3tste M S d 4§ Jd s
ftedBtejydzr § o9BHT sls t©OL ZzOE0s h damw tOMmlisj dzad 2,
sfeo sB Y HOB Is Mk MistcOls, fsHGEBIsOo dzd & OW J Gt
zOd3d dzOte d d .

vsO0Cddz tBtOL ts5d3, S H dzd dzQd3d ldzRMEOH f cts O Mg § ded
ydLdgj dedetse s yd<e dzO teOL dzd yoOs Isipw s Matsj2 ddhje
L oasdzt yd sdzdzts G ts tcOL o dIlsdw BstcnC 52 Jd d dz
ftoedmf simMsBdIlsjdz' dg" = tcj OCyd?2, fHLoatdweshdrs Mo d

94



frtIJorsvf1 YtRrRITHLTIMOJRIGD 1 RIO
(dmJfoves [ [ltry Hemdel rR1)

l.¢. skdzd¢tsoO, 1.s8. stdslkizaddO
Rdzisdlskzls Bdtsdzsedd sty ddz. ¢. 1. rdtedszdem¢ s

Bdtsdztsedd rl1Jf 61, ] ZOHdo sMissE 69
kulikova imb@mail.ru

MEROPLANKTON OF COASTAL WATERS OF ANIVA BAY (SEA OF
OKHOTSK THE SOUTH SA KHALIN).

V.A. Kulikova, N.K. Kolotukhina.

[ ts ZOMmistswh jets o toj d3d dzd tsfdzts o dzOW yofmls!
HOdz! dzgj o silssydzr = dstewv s | s OH detss o FOHE&EP M 'c ] &
(ssiplzdzd ¢ 59 O, 1997). [ Jjtof ZOdS ssdz [ ~BIsMESE B
ftcd S OBYOIsMEdrs oH uvdratets ¢ jOdZ0O dMmMmdzj Hiso O
hjdzt Wseorn otsH wOROdzddzO0 HOdzdzr | 65 oMmj BB diJ ts
Mo jH]jddYy {sOozdadidzo®@BtcRiGtsets ftotsdzdo © d dzd yd dz
zO G kz dzr 1 EmMmj L Odz dbdzdo O (skdzdStse O, s 5 tc dz, ]
H s dzdz" ~ Bd M sL o tsdetsydz' n slsd3d yd dz dzd h co¢
L stsf dzOdz€ Istsdzd .

l totsB T f dzOdzS s s5dz@ OBldASP tc Qdidd Bdc j ¥y s2 YOMmisd
sClswBtey 2009 ci.dzgswes teQ@f tQJOdEJOI, datsfspdiyg Q@U@ jldzis. Ho
| s thieh jModvdd 6 bkttjd tOLtjL O (1, 2,

9 BHAZ ~B@Es®)0/15 &0i3d o) .

1 O o J M fJtedtsH dmmdzj Hise Odzd 2 ) f dzOdz$ Is
dHj dzsd¥ dydtetse Odz dzdyddz¢ d 18 ¢ Biajvidg' Gastropddd fyts d
Polychaeta Echinoidea Asteroidea Ophiuroidea Holothuroidea Cirripedig Decapoda
Nemertini Phoronida Hemichordata Cnidarig Ascidiacea Turbellaria Bryozog Poriferg
Sipunculida, 9 Cdzg yOs h d=n 162 sO¢C MsdzO tcOL dz
COL dzgstsBteOL dz" 3 3 e dZOdzC Issdz B dz M OockmlsO
sO¢C Misdzts o B30diAas dzrdytf.dzd 1 OdBtsdzr "da&sd 5 yYydmdze Is

95



Ho EMmlse steyOIs' 7 dBdzdkzt MStse Bivalvia (62 Is0¢ME
Ud te®glyghaetd 39 ISOCMtsdzso, HEB 9dHO Bty HJdd 9)

] dztsls dzts iy Is BB e ZOdzS IstsdzO@ 9 Otg! ( to tsdzjOMEDS deiz& ¢
Melsjde + SLj Bz o .1 digls GoHBOL1Q 3G Isr Mg O ¢
1CPddB20116. 10 fjtedsH dimdzj Hise Odzed 2 dzOd d3j dz
Of tej dzv §ts dsdg ; BOCMIBOd dz' § L dzBGpded?Y Bl D
e Ooeckmlsjy  Mmj dzbw etgjdzy o SEIUSW B, . 1 O0d B sdzj
B esf dzZOdzS IstsdzO@ B J MY J yd o O0dzd dzd ud dz¢ d Ho EMmise
fsdzdr jls.

t Omf tej Hj dzj dzd J dzd yd dzts € fs 9 JtlsdSs Odzd
LOC sdetsd3] twd@EMlswedz. Mdzts?2 d o  dz0OyOdzj dzj sO© dzd yd
B stesotsdz Mdzsj]. (s dBsedzs BT Is! MowL Odets ) B S
BoOommr , M fodsydlsjd d' i3 WskstslsO¢ MdMmisds tc Odzded
zO 6 dzze d d&zO0r , J WG dzk b @ Kzt fisdzO dz€ Is ts dz0O . 1 BLHdz] §
LdzOyd dedvw r f dzslsdetsfisd, Btsdzj J tOo dztsd3j tedzets dzd yd
|z j 15 d&jlsteses ydmdzj dadats iyls dzd yd dets € fdzd
tcOMf tej HY dzj dzd J dzd yd dztsC (dot@k fidf - B 'ls®@E ) teglzts dgefi  JAPE
Bivalvia, Gastropodad Cirripediatf o j Hf sydlsOdzd ftoj Jd3zh j Mise J dzdat
dzd y d d2eappodai fdzts 2 Hts 15 a3 Is tislychaeta @ Ecbmtbdedndz& d
tcOMmyf toj H j dzv dzd My 5 cdzze d dzOd3 tsls dztsfipdzls dzdz’ €zts ¢ 612
dzd L G 52 f dzsIs detsfls ! © dzd yd dzts ¢, L OC sdetsd3j tedets s §
sB dzOtclzy jdzes. v OCddZ BBOLBAR, o yYjdsd f dtslsdshl
fsojtorndzsisd & HtodHBBddskE Mty otsHds2 d&GOMmMr .

] i dzO dz€ Is ts dzd d mMmdzj H Bz &t 20209 D azd Is =G disdO©  oBy" fifizd
ZdyddeCd, tts oafmj2 ojtetswisdatsfisd, L Odgj Mj dede’ j .
Azimd M 6 Isd wd ded v . J dzd f sweo dzv dzd iy ) f dz
COL i3dzsy § ded ¥ Isdn~ ¥4 . Glserd e d @asfos@amigas ¢Odica <P,
Meretrix lusoria, Mytilus coruscus Mytilus galloprovincialis ChlamysnipponensisMercenaria
stimpsonj GlycymerisyessoensjsBankia setacea Megangulusvenulosa Strongylocentrotus
intermedius Mytilus trossulus Mya arenaria,z Mactra quadrangularis Balanus crenatus
Hesperibalanushesperiusd e W HtczZ cltBL Hdzj J yd Mdzj dzdzts s dzd y d «
odHtse © LOdZ ¢ddeoO® dBsedzO ME EZOH'™ 9 Ols! MW dL Hoe

dtcj H( L Odzts fpdzr n Yyky j esH dz d3d Hialsay deisntalig)y d Is
fsfzdzvydd Sttt A, M zOMmMdzets HOdzdz" &3 [ . ¢ .
slsmizlsmise ¥ Is, 0] sO¢ Y J dzd yd dzts € dzd dHJ dalsd W
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Strongylocentrotussp. w ts Bhwsgdagen sp. d md{ Bipmhclzlidachen sp,
sMtse j datastbsdzs e d d tf tsiusdstedzC s Isizj slsdzy Misd dea & a3 f
2011 6. 9© LOdz. ¢dzdoO ot jteor j BN dzO sB dzOtelz Y § |
mMke lstest d uj QFigediad | azf R Mmdidae3ts tc ¢ O Ddeimagagdicaris
[HBEOSCB ddstesHES ydw 1 Issets d tWHO Htlzedr o dH
hdtoetsls, ©® HOdzdzets?2 OC 9 Olststedd dMEdzt yj dz@ 99 dHEZ
drn ©OL d3detsy j dzedw d orf 3 do Oded V.

1azdyo02hddid ¢ LOdkz o¢dzdo O OF 9o Olststedffdzdr H Bo C
tc Odzj J slsdesmd Is § dz¢ dets f ts dzdats, W dzw g Isfyw d ZztemC
l jdzdStsets cfidzhMitsets d@stew) . stcOodzj dzadJ MBsMIsSOEs
ctelzf fr, fcC 0L Odzts, Yylsts sBhjj yYydmdzs IOCMtsdztse
b dzdPo dzj Glsdzd yoOjlsmw s kOCBoaEes o L Odzde On
2014): 1 MO OkzddmMédr otSHOR Gl yjd 62 ISOC
d 65 bkOoSCMtsdtses, Mttslse jlsMmise jdzdes. wkh j Mise j dadz
MectsC ORBH fz@E &Y 0 § dzOdzC Istsdzj oBigghvia o € & dsttE Is " to OdzdslaPd
OoBHOR BYydet 1teddiste! W dzdyddtd ftwdmbkzilsmlse ¥ Is
dbdzd o O Mmdetso dzOW HBOMMO ddyddess §tswedwjlsmhw dzO
2O d4On Odzdtslajd Idf eetsdmBdzj §j MY Ol j MesC d, Motslse j
ftosctej 90 3 Misdz" = o BH.

RL ofmjnrn o dHBwalviadzd itf dzigk Is Mlis o z «LhGff~O H alzts B) | ay Otk
1ibtt® 1 jdzdStsets, o L Odz. ¢ dzd o O Adida scisreddeusdubys] dzr
sp., Sepifer keenae Mactromeris polynyma Cardiidae gen sp.,, Protothaca sp, Alveinius
ojianus Pholassp., Mysellaventricosa Arca boucardid Anadarabroughtonii

] Ists %4 otej 3w, Mse ZOMD & G Odzdz'ods QAFIZAcT & t5 o
LOdzd &@ Or tsls iz ls i Wvpdsodu©szd Chlaysuaberdu$ Hiatella sp, Panopea
japonica Mysellasp. Himatulasp.  tsB "™ ydzr | Hd&w L Odz. ¢dzdoe O.

15 HOdgdzr &3 [ . ¢. o ¢ OdadgQls o S(dasnpaA)n, j dp otc jfigjde W
K ) da" 2 ¢ On Odzd dz, 5y dz" skteddz MSdJ d md o J todz
stestf dud MEdn dfm iz dsldctisty 4o fupd JME Ssd - odHBO Bi val vi
sMee J dzdzslsw d3 G JHteSHJ dZOBd S d, W OkAzO jiunQ@df.?2 dndzdds
mMetstejj HBAd O B' Is! slsdzj j 20 ¢ W tsdtsdkstemC 52
| sdzd € 59 d Hic. |, 1985) , Yylsts fsHIse jtey HOJ Isw
fJdz0edudi mMédn dzdyddes¢ Bi val vi a.
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Ldtffvoef?veoc travBfAp1?s LNt {1 ¢

1 1. skmOoCddz
HOdE ElsjteBbtedMS d2 ctfkH Otcflsd j tedetc® e deq o j 8T

kussakin@gmail.com

] 5B #cadms tsB  Odz! dz' 2 mMd disB d 5L ddi3j JIs BBSdz h 5]
sBj M jyde Ow ddz OL Blsdztsy fdlsOdzd J . t OLoadIsd
C sdzldtaddzay sw tcOMIsdIlsy dz! dz d3d GG BtedIsdzOd3d, Ctslstster
d smdzjukzeh jj t©WOLeadldy ¢0¢ MisddBzdzdtelzs h j j
90y dzr &3d YL dlsdodz d©3d wjceckzdzwilsstcORBd WwWodwe Ismw
dzj ¢ Olsd o dzOW Mz f d Indgw dzf Y IsHY o tOMmiIsjdedd { Isd dzj dzts
Zyomisdd L Isdn C stcdBts dzts o ) SBOL B9 Odzedd d tof
dmmdzj Hse OdzdW, o BGMdetso detsdz, B' dzd 2O tcOo dzj dz' ¢
vsO0Cddz tBtOL 503, Y Jsdz' ¥ ls@azdztss? T W 8 @ Hzd tc ts dzq
Wdlstsecstoediscdzso (e BteRIcdzOdz desets MisOlskzMO IsC Odzj 2
mMddkBdtslsdyj MStsets Cdzke jdz' O cEBtetsn O.

root hair curling nodule

.

rhizobia

ethylene
gibberellin

abscisic acid .

- X

cytokinin xin g N

infection
thread

nodule
vascular bundle

epidermis

cortex

tdmM./ B2 OW Mo BO eBLHj2MsedwVY ctoliitdetse dzO
Nagata, Suzuki, 2014
]l tOBtslsy dMftsdz L so Odz N IsOdBZ ¢ dzzs j dzt C s T A
BISCtosstce OdzgdL d3dtseo AL 11 VIl RREMf (dzsBjLdS ftoj HE
( 1 JSd=B te d Is © BAdzobjuin  leguminosarum  bv.viceae (rlv3841) 7 dzOIlsd o dz' 2
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Mistej  Is tkddsusRdry d © ™ Wangigéd s OtzB8 8 2 ) , O Rldegguiimingsartints/O d3d3
viceael026.
T Hjdzjdd] blsOdz dzts? -ZQLf tcdip stedash ' fss PhyudejeH
1 OMBtstotsy jdade" 2 RBOBYOGJOFE) (s P dzdL Jtctso Odzd o
AdHSEdd OLBltsds d §Jjtej dshddad o &Sttty dadsted W i
1 Olsj d3 HBB O9 dzv dzd-ZOf $Bio-R a diida bRPURE or i e sd o Qudzdd ) cla
BfCtesyj dessb g€l o Isjuiddd 15 M d dJdeCbkzBdtetse
Isjyjdedy 5 3d de. l oSBT yj dzsted W Iz ¢ 1o ts su@fd]j tc dzO |
fdtejdshddad o ydmis"j &JCtsyjdstedi zydz j (ot
Isj B j cObRpdgds B &Jddz, HEBOoade B 200 dBEdz - d
BIStwesyj s z€f o Isd ud ded 4 15 M d ddzef ks dte
s &3 j Ok, LOIjdB yjdstedWkzedteEp.Odd o Isj yjd
Its 600 ®BSCdz o jtn dzj 2 O SH s 6 OLdOMiyg g tizts @ d W
fitejdsmddd o ydmb"j &Iy dsedizyd § (s
dLsftesf ddzsetsets M delsO d §jtog &gk J© Qdzd) dAPdzgzd §
sd uddzedy 10 dBddz fted S BBRBEOISdAds?2 Isj Bl Q@IRDO O -0t
% d EZHOMYWdzd Mbkf j ttdzOls Odzls. s &fpO HIC iz O datsEEOO o o
YjdestedWzedtotse Odzd o Isj tj. dzdSjls Codztsdge| diz H7CEADMDAE]g A3 dec
mMh ddzd sMOHBSE, MHjty O d2 IstslsOd dz¥ t1 s, HA
[ 1s OL dzOv sBtOBEISCO. [MOHBE ©OMISO tsdoW HiagB @ 0 AW
fteser fts 1 d@BCdz r1sOL"l (Fermentas, [ dlkead)
(Fermentas, [ dle0). 1ttser ddzSized tes®I®jxf 10tsdsq
150 HBSHsdzd L sgO0Odfdztif s R 00 BC dz - dzstesW stcd30.
AjdzZstedW edesoOdzd o Isjyjdedy 10 diddz 16000~ g
150 &BSdz) o ydfmbsrj BICtesyj dastedW zydzr §j ftotsB d e
BECdz) 3f OyYyjlsOlO dzOIstcd W 0% H=ISQ 2 dz@[. {fItste 128, dbte S|
5§ BY J eBztepO 30 d-@Fud dad fiusdy' , §smdi yict
sj ujddi 20 d&BJdz 16000~g d EZHOdvwdd MmMEkzfjtcdOls
1 sOdetsdzO. 1 tetsBr yJj dzlstedW ¢ d tetso @dzdin 21§0j teddzods OXAsQ
o Mih d e1@dzddzdbdz. 1 Ol j &3 SMOHBE tOMilse @ W dzd - B8 0O &Q
ftod0u . ydMmisslslz or Hjdzjdedets?2 t1s d JJ Vyg dzsfylsdz
L dzj CtesWistejLO o 1, 5% OcOtetsL dzgtsdyz ¢ j dzj dz( dfdz dzf)
fsditsh ' 8 fdMmlsj dgF 1 dzj € IstesWHR] LMY | dz@ NBAJ I tSthi drifajd
1 sMsOdzsh £ [ v
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t JOSIsder Hdzw M dasls j Re@ertMidc MiMsiLV Revgrse]ranbsciptase
200 J H. OCIs. d tc j OC yd s dzdBerihentas z W[ dcls o @z i fc
Oligo(dT) 1 8 ,M dNBRZ d dz¢ d B d RitsozdckE sRBaselnhibitor (Fermentas [ dlse O
40 Jj DERGezisH O.

l 20 BECdz tj OCydtsdedes?2 Mmd3d Md dzOligaadd)dzd , § to w3 =
Mz iNJP, 4 &S dz ~r5 tj OCyd sdtidse ssmBtz® Iy dz®2 14 tc OFkig
BEdz ddzedBdIsstc® (1 s0OL. [ MsOzDERGY st @, 5 &S dz ME

dzv MmMddesjL © €r1s BtOdzd 1,5 d&BEcE (1 s.

vsddzsjL Coi3fdzj Bj dzlsOtedzs?2 15 d&O dBOIsted yd  dit
StcOdzMCtcd f IsOL 52 ftososHddzd f trdzOLBde dwtse ©fzdj
dZzOctej o Oded j &8 Mdsj Md Hts 70U o Isjuyjdedjuwl0 d3dda.

t 4 OSyds fEkh jMmlse dv dzd 9 0o Is s BOEhemaClrlers o3
(Bio-Rad Labor atori es-Qdz@dzdp) . f 8XoisHddzd M dMmyf sdz
BOIstcdy” Htoj f OcOIstse Cr1 s.

[ dzw el edMisteOydd dzO¢ s dzj dzd W ftesHEZCIstse 1 A
QdzOdzd L © St Mindd ¢ J dzepf | ddWf dsdzdz'L s 0 COfdedls | B &
W dzlz s tc SY¥BR@eer(Morrisonetal,, 1998) 1 10 &S dz toj OF yd s dadats 2
fMsHj ey Odzts ! iIQB'SYRRE Greer(Sap@rnixBio-RadLaboratories &z ¢ ) : 3, 4
H,0; 0,4 B SCd 10 B ftowvhktsets fLOYROREZ] tc@; 4 0¢
Sris.

1 tcO2 @i ter B" dzd Y BSHBBOd ¢ f sMdzi Hiso OACRAz! dzt
HozW Getstetsn O:

f oW BSRGCATAGTAATTTGAGGTTGAGCG3 6

tsB tc Ols ABCECCAACATTTAAAGGACCTATTA-3 6 .

[ dzd 20 OB dzdW dyduoli 2 BB E sdal cOc d3j dzls ©

1 @2 d3j tof Blodzer f BHESMdzj Hiso Olsj dz' daetsfplsw dz Gy
PSACOH dzv cttetsn O:

i oW BESTACA BGGACTCAAGTTCCAAGCT3 6

tsB tc Ols ABCACARATCTTAAAACACCAACCAAA-3 6 .

[ dzd dz0 OBy dzdW dydcli I B s dal tc Oc d3j dzls O
102 d3j tor € toj W GapQldzhmdes i3z 6 j dzlz

i oW dgBFAGAACGACGAACTCACCG3 6

tsB tc Ols AATGGCAGCACCCTTCAAATG3 6 .

[z dz0 OBy dzdW dyqicki l &BC . WacOc dsj dzls O
100



| ABHj dhmidjHseOddw Brd o' Wodzjdz R O©OCIS
9 CdkBjdz COR CtsSnO HICBEs kdfO d B b0z d
HgCBets ISdfO DOwLOClsjteds wskfikzlsMisadj OLSMddo
Brils! fMowLOdts f §jtjrsHisd Cdksjdd SO ¢ Cdzj
BOC Mg BEEO OLCMddO o ¢ dygndy dzb€ OL ' BBl Bdzls Q st e
L st8GGE J dzgO WwWo dzW jIsmw Mmdedy J dedj Ctsdzyd destcOydd OE¢
BOSMdizd ydlssCddeddzse o Cdzkejde Cj CBEBR O HA!
ddz¥ j Sydd, Yls ts, 9 j tetsW s dats, ECOL" 90jIs dO dn
B tedMmisj OST YOS Isdodetsiisd, dets d o GFsyj Mg ¢«
nOtOCIsjtedzO Hddzw Ltsdgr dadz¥jCydd. 1 ssYneBBdosgmEi) Yl
qLBjdzv s §Ollsjtodz wWOMYtejHjdddY ydlsasddddss:s
HdSC et sdf O.

1rodzd dMMdzidntipj Qg ded v RZtetse dzj 2 L St AGHJ ¢
JACOl) o Cdzks j dz' S OF Rufidod s H betf dofs dzfyls ol ©0 d Is j dz dzts 2
K5 syml2) o Ekfmdksedws SBwOBSISCd 1SLEBGjdd & I
) sz yj deder § ] L b dziels @l s dzb o &5 B czv vy lis syfl 2HzidscPoyts Y d 1o
@Ok h jdzdv &5 wjckd ydd ltOdhStedf ydd dJMndjHss C

4,5

4
3,5
El

WT+ H20

2,5 mWT+ AVG

2 mWT+ Ethephon
1,5 syml2 +H20

Wasyml2 + AVG
1 ok

0.5

4]

ACS2

t dfm. 2 . stcQodzj dzdj Gldesmdlsi ZACGR B &@fgls fizgz
dmmdzj Hizj 3" = dzd dzd 2 .

1 OB dz¢ HOzEM! HEsMistse j edets] RAECI2dALCQodzdk jdziA BS ! te
d mn SH dzts ¢ Rondffsticds © sB tc OB SIs € § d dzc d B fisdsdels@3. "W J dcld3y
slsdzd yudy tls BzKSGWEYzsR tcdzfijdedd, 3). 1 smMitcd ¢k (¢
fd dzls j-© B] dds y d ¢ dd OB s@izs o 2 CdMmdztsilsr Ists dndzd )
Cdzzp jdzt COR fYtsH Hj2Msoadjds o1 4, 9 j tetsw Is dats, >
OCIsdoadtkzjls + CMftcj Mde cJjdetse, CtHdokzehda Jot

CCLBGJ dzdz 2 L Is d dzj dz, or MotsBtsy HOE h 2 Mw )
ftsor hOjls OFIACRds flszZz B § fzez© OQ, HE CIkstso sy € OC
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