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[ osffsbitz Ctfmo 9 ds dzv s 16 OeackMmlsO dhimdz His
Slsdztsy gz@ed MJ o j todztsdy R FegseH P L OogdzOW yOmlss | § d3
or desmdesd3 dzOG j tod o MmO j ¢ j sdstste Y ts diffstslsdftouzjHipig
o ff sdzdgV dzd tot®©QEdtsflaydz’ & Htsdzd dzOr d by @hicjazys&tcg f
L Odzd de® ¢lztstoH ) . t OBdedsfh! o8  Begdzy §jhNdr MElstsydze -
02 tsdz OBl tikh j Mso dzv dzOM! O BOdsdj tedz’ 7 f d

l ABH] ®BOthtkzlstss W dCMdtctso Qe dets txjsdzd js dzif ¢ f
fsdztsy jdzadj Htoj sBdZOHOs hdrn Wttt tjd jWO, ojdhw
Slsdzsy jdzd?2. [fIMOded) t©OLtjLso o Cdz¥ yodzs o' Hj dzj
Yyo jIsO, MmMtsimilsOs O, nOOCIsjtcO LOdzj Hodedcj HzOg Ok h
f sHMIsd dzOs h dd&3dd ctstedL tsdals Od3d, or Msilsdgr § slsdij Is ¢
sBtOL Yytso . lted dLEzyjdedd tOLtejLtse yjlse jtelsdyds
sBKOL Yytse dz0 HJOBsdsy [ 22 Nt ddW | @ESL.2 ,,
HOsdteseo Odzadj oBLOMISO.

RMMdzy HiBo @B@J B dzj - O deild! t Bz

] 02 5dpjO2 @B ®" dzs o' f sdzdgj dets 22 KROtwh telzls O
dzOB dz¥ HjdzadWw, tOMmMydh jdes d dLEzyjdets 16 tOLcjL SO
Slsdztsy j dzd 2 dzO0 tc@dz@afuuzsg. oldHEtSH] ttOBBIS BT dzd
GjdzgiIsdud mMSdn sd{f tso Yd se jtelsdydzs n slsdztsy j dzd 2
ZijHdzd S s j, BBGEJdedzr § d Hte. ). [MtsBB] o dzd 30dzd
dmMstsydzed $ O tOL dzstsB tc O dztezd dzff dizf s 3O dzff sO 5@ d dzO
sduddedy §woMmdzjrHdads 5 MWy dzjls.

[sEemMSd] WYsted tjd j¥0 J shdasyjddv, dJLEzyj
ddeV stedzOyd® B dL d3j dzgj dedvn BRtetseo dgvw hsstew d -1Rdzj H
Isr fqwy dzjls. guzy L e d dziJu@gidstce 5Oydd or ff tsdzdgw dzfipw |
Slsdztsy jded?2 Hdzvw sz ks hdr dMmdzj Hse Odzd?2 o d&zO
(feddj e Mistesj dd™ Gu@gBdQdads” £ BOH ] dEedz] H 5o Odz]
dL zyd dz tsls dztsgizj dedzy ¢ womEEiEsd O, ftej HiIsOo dzj dzdz" j
Odzj otcdlsseo, f jtocge®@o B dOdgP mFasp] PGt dgB (etc f M sB tc O
tcOdzj J B' dzd s dfMmOdz 9 t©0OAtsdzy f tsM. 1 Otgj dzysB Izt
wOBsls’ §5 dLEyjdds d st widsey Szdy ifds. s Istefshy .

RMMdzi H ste @z fasf. 1 Otcj dgyssistelg (L Odzdoe | toy daW

l 02 tsdzj toy Gabdiatfopj dz@ér HBY tsdzdedIsj dz! dgr | t©OLtej L
H s dzd dzj Jtey dz fteso jHjdzs s dmMOdzdJ d HJlsOdz dz 2
slsdztsy j dztPd I r-192y, cOMf sdztsy jJdzgdz" = o HtodlkzMmlss j o fs!
H s dzd dz" , ofMCter 9 O h (icdzd slBiAsof j dedifwj, tco s dzOH ff 52 d3d
nOteOCIsjtodL 2z M 4 I fifiydmidH degfjjls 3tcOL o dIsdw B totsH dzts!:

] H s dxfjdgidicy dg% ' stcH ftosdLe jHjds fdmoOded d
cOMm sdztsy j dedzse s o fMlsj dzC j dzOf tstqdets AzW e3tsto jr dz' € dzfs
ftej HMlsOodzj dz HdMAzsydtetseo Odedz” 3 BsteMS d B ts-Is dzts
Hjdz tsats?2 WOydd, Bsh desmlss 86 Hts 35 & d f§toj H
fOdzj s jtscteOW dyj ME 2 ddaW tstc 30y dMytilus, ts day I<BEs™HEE B I Is
Wstekdtotso Odzd j yOMlsd HHBEsH yghses] fEEHBEBR ¢ sd

] StHj ®BOthtkzlsO @ HzdhpER dodf tdzdzjddegj 5 " d j W
GjdzjLdMmj Wttt ttjd jYO dzO of ftslksdy 7 tlskjlss OR
5B dzOtclzy j dDdE dESlOB Ric OL toj L Bsh desmls ¥ tsCtsdzs 10
Codzsyj degso " 7 dL d&3j dzgj dzgdw n € dzd BOISO, ko dzw Bstw
tcOLtcjLOR tO26dZ0 B' dzts BSlstsBtcOdats HdzW HOdz! dgj 20 d
Bsdzjj 100 ®BBtOL ytse.
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{ Mz dzE¢ O . ZzdlstsdzscdyujMSdj CBdkEde 1@tz dzBo tc ) |
dL iy dedzr | o sdmsdsh jGlzqovdzj(odte g s ts o ,i s iBte et dgd C to. H Is @i

[dS Ok sdestsdse dyj MS d2 disdedls st d dze

[ dCtesf Odzj sdzls tgtiztled B elzd 2 o 7 § Sdzdgw dzlpw o s y4d d
tcOB Sls. [d2 o9Cdzt yodz wlsetste d §Jtco d xdz@adzdisd Qls
OB tstcOIssgd  BSif g HJ dzj dzdd MsMisOe © Mtse toj d3d dzdzts 2
fso jtorndesmisder » MHORS SBGHIBL jL©O daf 9 ©C tg jofy) lslazts i ls w A
[ddedzj ). std] bets, o ©O22tdzOR Kl dgQoodzdjo Codixfo
ftcsotsHddzhY lkkBBtc o jrndsMmMisder = ftsB o ~tSHJ o
ZOf tcOo dzj dzdz" 2 dzO Bk Mmls OUMBte lsiaf alzd j § jntsp detg TP daplc B tc
Mkt yj delsde" Af r depfpesdts M j CIstese Yls ts dzi 5B~
fOdzj segj sctcOWdJuyujmMednr toj CtsdemistclzC yd?2.

1 jtcodqdgmdzj Hse Odzgdw BBWOL ytsse yYjlso jtelsdyde = |
OdzOdzd Isdyj MS 52 dPBpte@etstddidOtctj ¢y Ztcc ) d L O¢Cdz¥ -
sSBtOL Yytse HozW HOM dzgj2hdr dMmMmdzd v g ededzicc ®, ddPe
1L CMMf-BiBirdL © dMEf Oj dds?2 d Motej d3j degdets?2 HJOlstsd
IfmMjets tsBWOBBIS ] d dMdzpw®s QizgY &3 f sH o j toc dzd !
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[ Mk dzE¢ O 63 L &) A hozdalzdEDH9 @D I Wt ©OLMELED Mt d
(CtOmdy B3 oW sk sd dad S Odkd 1§ ©E O O dzdgs fiplsd sG iz fsds
Bl cdsy jdd] ©OLGjLO®O0d S8l jClstso, dI

[sdzdlststeddze dL i dsects MsMsOos O ftodietsHd & o

[lsBtstc ftoesB dz HO, fMdzj ¢ O, otsH dL BLjt d
dzOB dz8 H j dzd Vv, dzOYyoOlr j ©® 2017 ¢@. ; 9 Oy detsfmls!s 1 Is(
dL slstsfHiplezzo ) 9 SH tcO2 BOAPP U@z dz s GRS dzO~ B ' dzt
[Bl jCHBRE sSslsBstcO® B' dzfd.,0o GMBO sz BZ3tsey O d Mmdz
Wdtedztso ' 7 L sdzOn  dzi H dzddSiidipdzjr Hilztg G 1 §f Calpisla s @afd s H j
LSCMfjHndyd?2 2016, 2017 dw™05K&s EeOddne ey
B Mistsf sdztsy j ded W (dmtsS  toj & d, sLYte®@ d MOd j
ftei Hr HEN dR HOdzdzr = d or" wodzjdzgdvV BN EBHBOES2 dL &

ltojHopPdzddr | tojLBEzdz IsOIr d ftejHIsYjddw ft H

1 Odzj s6 j 56 teOWjdrug éan@dig v dandndd fotsdaoy dilsts L o ds=iad" dgd
HOdzdzr | d MmMtsBtcOls! Zded ¢ Odz! dgz®¥ € tsdzdzgf € qaizls j 5§ tcP s
Coslstster o L dz2Oyddlsj dz' des Elstsydedls  tBdetseadls mkh j Ml
- 5 otej d3j dzdz” - CteOdzd yOn d §O0todyy tgicdzideh® d =S dz
tsdzj HJ daj dzd W , Ftotso dgv stew  dzOdzhh OWIlstse - 9
| @jdz% ' stcH O o f tsMdzj dzj H dzd ¢ le2ts jIs ™ ofrfe juzwdz (Isf) t5 iy dzd H d

- 9naBBH] w©OBBL 5 dBoddssteddilkz dJdL ks dscts MMl
HOdgdz" j , fhistfjls otg jtaHkdg! IsOIsr  ftejHr HEh da ST jHd
dzj dLEZyjdedg d3 €602 5dzO 3

l COyjfmbej tj Ctsd3i dzHOyd?2 Hdzw BEHEMJA dMmMmdzj
- ftosHBsdy dIs! dzj f toj tor o dzr 2 dBts dzd Is s te d dz6 mMkzetej y,

1 Otcj dzyB ztcG O;
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dls' € stgiE dzidS Mdh dzifmese OddY HJOksEEs s
n d df EyOmMkSOR f yjd ¢ mshlsOs dzj dzd:
g G RENE GRS yd2;

fisd HjlOd dsj dMMmdzjHse Odedj Mso toj dij dack
g BIEfid@es@ o EHT o fiMmdy R oSHEB] BOR o «
j istEtc BH sdzdz’ & SMOWStsteH @) ) HYzDd | seY Wizs | s dzdzj
Bso 2 Wdhtste'

otsHdls! Isyjuyd j Godjerj dhhmdjHss Oddw

Wi steHO M yjdz ¢ ffisodpicadeidy ) Oy fislstg @z e OW d ud
Bjdej dedd HftodtosHdets?2 MtejH' dzgO tsMisteseoj | Of OH
SHisdzY d s dzj ftoj ter o dz" 2 @ sdzdlssteddze dJL slssf d
tej dzyB kzteg j ;

i ts dzdzd Is slsptste Htsdgdzg" » tMOHSBe 9o dgj ME Bdz
kyj dzdv f Odzj 5C d&zd BOIsduj MS 2 dqdeW stekOygd o
fyw
s

GO =% OO Tt Qo o O
TH T 08 T38F8 o oy OF S
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y dzjls.

tcjLizdz sOlsOd3 tcOBKSIsT tSfkBddStse Odgr IsjL dMmr
1 sdzj Mededy,e .1 .t -1 . jJlsEzd d2O, ¢ . w.
M ebdzsyj deso ' 7 dBsteMC dr tslsdztsy j dzd 2

fMdzr | dMmMMmdzj Hse Odedw JtedtetsHT Z§f dysJ tec j dzC
dz0 kz . Cs@dls d jinds d{je|.H 2Dt gD dzfgis,w B 80 B O |
9 MIRKK s1 A 1§ 39,7 20 18.DOI: 10.25702/ KSC
4SOz YJFROQR2E8§ddzd. ¢. ). | g@GH PRGESO O, .
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gL d3d dgj dedvw ftodtotsHdts?2 MiciHT o w©WO26dJ f§thmj dz¢ O .
Theory and Methods of Polar Science: Proceedings of International youth scientifienoafen
the polar geodesy, glaciology, hydrology and geophySicetersburg, Russia,iI® May 2018 /
eds. Popov S.V., Gavrilkina S.A., Pryakhina GaV.B: 2018.4.681 69.

Verkulich S., Zazovskaya E., Pushina Z., Savelieva L., Soloveva D., Demigddehton
G. The postglacial environmental changes in vicinity of the Barentsburg settlement (West
Spitsbergen)/ EGU AssemblythesesVienna:2018.
https://meetingorganizer.copernicus.org/EGU2018/EGUZID. pdf

| § ey tod Wuldpite j6d3d dzdets § MzOQEET @zd sdefc Bdzj Isdzj 2 BJ oL

Il ftsdzdgy jd&3" j fp 2016 ¢. dmmdzj Hise Odzgd v d3j toL dzt
L Odztsy d Is sdesolz Hdzvw dzjfftejter odzg" = dzOB dz¥ H j dad 2
Cdzd BOIdud MEdg W dzkzCIlskzodddes ¢ & d dg@agd § O di jrls Eiatiatits
mMomistswded j &3 o j ydets?2 d3j toL dztslIsT (Mstetsj dzed j d3j toL dzr |
ZOYyoOls! dLEkzyjdedj bkdedC Odzt dzr = dzxd dzq daAfsdsdiag B dz@ L G € ds
Blzater ).zyj dedw

[ dzv fsdzzyj dedw Btsdzj j ff sdzdats @ s fds Mistsy lsag af j tg dzts a
Bj oL dztsis T 2O Otwrndff jdzOc] dzj sBrtsHddBs twWOMh dtcj dad
HOdz! dgj 2N j § dL zyj dzd 4§ otsftocsmtse ftosdmatsy Hj ddW
Hd dzO s yda' » 3 oL desds dzt Bsdgp L PS sy O j Ismw  yjazr I M
Meslse jIsMmise dd M Mis hpdzjwnjl hed jinle GDHIGZH] :
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- Bltoj dad J dzseo ' A MCoOyddz M dLredzj yjdedd a3 € J te
sjteddtsdzj sted yd MS dn Ctsfp Hdzw tcOMmh dtcj dad W d3ts dzd
Lotsdz® ydd ogj udadsisr  (

- MmdgvIsdj H Odedz" ~fnClsdjntc 3L jistdcjddrdj? € s, -2 EI& Odzts o dzg «
ftoesBlztcj dzdze" = MC o Oy ddzOr Bj toL dztslsdgr 7 dzOB dz8 H j dzd

- fetsojHijdd] tgyddzder = dzOB dz# Hj dzd?2 d2O CtodtsmW j to
(s tedBsdjlstedw MC o Oy dde , dzdals Bdzts ¢ tzd M) dzegs ) dats Mg §f dz

- eitW¥WdLrdyimSdy dmMmdzj Hse Odzadw 3] toL dzslsdz” = W Sto
(9d MdzO)

Rff]fr)dZJHtSSOdZdW d ftsdzjer j tOBtlsr o §f sdzdzv dzd 1

[ dBdHtse, w.dw. IttesdymMcd2, 1. 1. rJdzlsj dz€ tso O.

anfndZJHtsaLOdns{lgdzfdﬂ o Steds 6jd jJWO d kOdkdS o

ldMmddededy + SMYjHdydtsdede § t©OB SISz mlYf GdgH alists 26 5
12/259 C dzt yddzd kOSYJ bittddsdkjlstedyimMcédd L ORjter o
Isjtedstsdsd stedyud MSdm MEo Oy ddz, N dzj € tso ts5if BUzjtadp'ded ts ladk
ftesB dzgjL Ogd oL O h drn dMstsydzed S tso §BHL j iBder = o SH
sls 5B tc Odzdz’ - CJjtodztse &Bj toL dzr A f StctsH d  Hzs dz dzO Rt
1l JtoL J dzd 2fqH Odzj dz, dzg tzem@ipejQEz iz yfj dMt¥dz o " B Stc ON s yd !
fmMiL sdzr . s OC Y J ftoctseo sH d dzd ! GJBtOH Otedz" | d
LsdzHdtetseo Odzgdw MlsOdzgso dzj dzd j &3 f sdzv o Bz dzj 2 L
M dzd@edzgH s sdzj i, d d2O e ijsWdLduimMSisd {sdzdesdaj t
I 2tejdzdd MS o Oy ddzdA t6tsdf ersdidsteidyj ddf W ydL zyd dedw |
tcOL tso Odzdw™ ctolzffr BERctotse i ko jdededz, ( BAsdrcsACEZ Y A
dzj HWdzr » WwHjte d s od3jh O hdrn tslspdsy Gedzd z.
HifsOo dzW jIs MtsB 52 datzB | tspfdef Bh d %6 j digij gty i € d
dif skEtetso dzv dBstew d ftotsdsj toL Oded j I3 BIlsdztsy j dad 2
JtoL Odzdw fHMB] oL dztsls dzr = o BH, fdlsos h damw [
jtcifp € BRdclkdzdw m O3 BB EEMdis o BZj flgs tgtf2 §HSH® tg @y
UdZJdZdJOB ¢ &zd 8Ok O.
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tCoOyddets? desdzi e 12 (20d fip,z 8 ez - § dzlp esdodpts 2
Cter Iss dzj HWdgsj WHtets dzO cGdzzBddzi 4, 51 tsidc s Huts 26
LtcjL] BERdzckzdzdzg" m O B dzOtclzy j dgO dzd dzL O dzj L Od3j to|
fteso jHjdes folststodztsy omMCter Isdj dzj HY dgsG 5V
bddz dzf 7 ftesB dz HO dz0 RBStesBdBdscEduj MS.dj ¢
Oy ddzO@ desdzjtc 15 oMmCter dzO@ dzj HW detsj WHtets B lzdze Lk
5 ©BtSttkzHBOo Odz'r fYtsH HBdzctsotcj d3j deder 2 dBtsdzd Is ste
Gjter LOftetsctcOBRBI totso Odz' 20 Mmdzv Isd j Yg Isr te,
O di3tf &5 Azdzts .
& dhfdiHes Odd" dmksuddtse §dlsOdd" GOmnd
fteso jH) 2O Mjtedy Gl oBHT dL cwizdzstsear n
[Hdzso toj d3j dedets dL d5j teWw dzOfp!  Isj B j eOkte® otsH'™ d
dmisklgg s9. mddidud MSd2 OdOkzdL tBttOL ytses otsH' , S|
Slsdztsy § dzd 2 o J HQds@nizd o d v JdfigE LS ¢ &ZO ds1terORs s to d

I1ts tojLizd OO dLEzyjddw Bkcetetse  Ezyd dedw
Cryosphere Discussion (Demidov et &.0 1 9) d - tsizOlzdgdatsdzO W fMlsOls! w
{ smmd2MSed) §fodved j dnROIHse Oddw (1 J BdHB (

Il ftejHj ZOR HBddd toj &d |ty dg 9" f Sdzdzj dz"
BzetcOr § EZyj dedw Hdzw  or" Hjdzj dedWw dzjHWdzr 2@ WHJ e
HJOSZ! dzf | dMmMmdzi Hise Odze & d Bz dz@ Hedddz)f~te@s dsL pdsdH M Is ofpjv 6 O
GJSOHOte PuQdzlefEdgd O & 200 [ 1 y. ] sdzz yJ dzdzr 2 9
C/BEOHdBEZES Oyddedzr » dzOB dz6 H j dzgd 2 dzO B Iz dz6 z dzdzv =
Atstetsh jjiiso@®dy d fHsLotdw jls ftotsfydzj HIs! d Bitdsk
Yj delstcOdz! dgsR dzQOdi s § O j o' 7 yOMmlswrn ftosWddzj2, 0O
fsdedy i dzdv BEGtO, ftetsmdzjHdIs! CteOdzd ylz dzj HVAs G
o j dzd uj dmlfiyls difdzdiinls s@ j W do O8 M j 2 dzy H

[ s sdzded Isj dz' des Hdzv Elssydzj dzdvY ctOdedy dzj HW ¢
f sHEBM o 3y oL dz" 7 f SteSH, 9T Hjdzjdzdw IsOdzdGCtsor n
SLjtOBd fsesHdddm! 6JjsidL dudieesafQqdedsjO BfsldsO dztsip) de
9 B dzd ) dzjO fLOwdRs)z tta2s t @ Te(MMEMR, Ltw. Yj dz'di j 1o tk® dz
stsydesfisd ddelsjtcftcjlsOydd Stedeo' n 184 IsjfMstsor j
Blztej dzdv S sStedz jrsWifL af@y dided ] OB SIS dzd dggf Is dfHass) dzy
fsHtckzmMdzser | Y GSHBL jteder | IsOdzdStseor j LBd, O Kk
dZOtelz jdzedWw 5. RdzlsjtcjMmdzj 2h dds o otsHBdR t5C OL Odzts iy
EHOMzj dzdd CHas 2Is dBstew kOddCsor B L sdp #&w 6.D ddm:
Clsd H Ozt jzd Sstso Odz-f sdf & dz® Iz Ugtiz® SMisOBO ] { sMid 2 M¢
dmmdzj Hise Oded v (.5 sf20idzd C s ¢ . |
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1 2019 ¢@. Brdzd L Qe jteh j dzr BdCtesBddztedyj M
fsdizzyj dede" = fted Bt ddd6 dd. z§H 5096 & jtafs fiped, BsjOdzc
ZOn sHdIsMw o twjHOSYydd Y ktedzOdzO c¢f dJCtetsBdtsdzise d v
GdHtctsdzO§ ¢ sHAE[UsdBOH ' 9 O dzfpw dzO B N HEZZOWSH dtsd3 ¢ o
4 tsdzdzy ydzts 2 mMdMmisj d3" (Sol ar System Sy mp dsssiou m)
3 oL dztsIsdz" = tc OBGSjlsdzjdz0s ' zdifts] YipHj JladzO dzts o tcOd3C Or € 5
ZfdysjteejdzO ( Sval lceer)dd Scifepdase Conf er en

[cddltsteddze Isj By jtcOlker dsdesc sdzj lsdzj d5j o1 dzr =
sOdkse s fijdsw

1 OB dzsE HJ dzdwVw ROZdAsdzgzBdgg Qs d3j toL dzts s f totso sH d dzd
o C dz¢ yPdafilsr o Odedj HOdzdzr = M dzOB dz¥ H OJ 3B O dgS ® Oy d d
I edBts 3 Isted yj MC s Colay Isuctipilisdaj ROVt B Plotse j 1) ded j L
Bsh dsiisd vsove (fMjiLtdddsects OdskiststB)ditw e d@tc i didist
dissyded S so dzO cdHrdBduj MSd2 OdzOdzdL (tedf. 6
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OQdzOdzd Is d ugjsfistas@d d 1 . 1, 1 82¢C 6 [dH das o fic.) i Gtz roaf| dizp
BgCtespdsdzsedud M dJ d mfdzj Hise Odad W o Jshdjteyisionq dzc
(1 8lsO0dzdyj MSd2 ddemilsdlskzls dd3. 1. [ . stdizOtetsa O | ¢

[Btste ftosB OEisT sidd sk dzifwv dzO@ dzi Hdzd € OF ¢ dz' +
des dieckfmlsj 2019 c. ldf Gtz sosQdp'tc JjBOL '] d3j Ist
SlstcOB BIsOdzO0 | HiYlsEOW tc @) Ists HEE JOL | dzls Ols d & dgs?2 f dztsh OH
Cosdzd yshldasts dtf dzr = CtedtsCsdzdlstse HESMSOtsydtse s sSB
YdHSC sMIs! dL SCtdsitsddltsestsets ¢ O0dzOdO, d Mokt o
SCtsdedIsr @O dzg HBZE O @Bz dzj Btsdz! h sSets ttOL di3gj 6O, sl
MisCBO. dActBBRdStcsBdslskz SlsBdteOdzd ! Mmisj tod dz' dz' 3
moOdzed § fsojtemndztsfisd, gL di3j tew dzO M G dziz B d dzO
Mdtetse Odzd fiy* ftodL dzOCd ftedmkzlsMmilse dw Bddztse
Jrndetsisd dzj oflsad & Oo-tef P GatPs. Crtsfde3d U J ME d2 OdzOdzd L
sBtOL Yytso CtodtsSC sded Ists o d otsbtcd MC tod &/ ta¥zo
Ctespdtdzcedyud MEtsets OdOzdL © BT dzts tSlstsBtcOdzts 7 8
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 sOdzdztse  d3j SSH 53 gqmm@@&%@ B JWﬁ%%w?&xm
l1tcjHO Otcd s j dozcflzr 2 H Godizlyr -

fsCOLOdz By d dedL Sk BJdzj tOdzdL Oyde dzr HO d o
MsH j ey Odedj hdetse dz' = J sWUdsd s ¢ v daRB) tiy (i< GdsuOsdsy] |, o
¢ Oo¢ dzjH eotCttkze MtsHjtydls MddzdS¢ olsr , t|Hs St Y COEBJ T
tcOfMmlseo stej dzedetsets OL SISO d EcocdzjtesHO sOC Y ded ¥ 4
stsdzyj deglstcOydd hi3jlsOdzdztse o otsHj d dzt H] daednj o
[ Hd&OC 5, o fttsBOm oL9jMmd, Is . Jd . MOkse s o jh
L@ydlsjdz dz@ (lsOBd&zdyo® 8. 2) .

Il MteiHdzgi B S Bdey dzlstcOydd iBilsOdzdzse o ftetsB OF
orhj Ijn, yYybts lssBtOdy dzO dzjHdzdS¢j 10§ . | toy daW
Cstedy 7 fStesH, MkOcCOENdn BkkO djHddT®Y  OMO LI
fso jten dzsls dzj Hdzd & O, O IOCYJ wWOLd d3 oatsL OMmis
r Odzt dzj 2h j4d dimMmdzj Hso Odedy ctstedz' = § BStetsH 6O 5dzC
fsitsy jIs f sdgv Is dmistsyded € d B Is O dzdzts o ) Ctod ts ¢
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f tod dzOH dzj 3 dats fls ¢ BCtoststcd Odzed L d3ts o Ctod s sdzd Ists o
f OlstsG j dedzts s .

s OB dzZd yo 8. 2. d4BBHJj oy Odzd | d3d Is O dzdzts o ) Iso j
dzj Hdzed ©Pr oy dgW ' stcH (WG) d ¢dzr HjetsdzHO ( A)

[ BtOL| WG-Cr-1-S | WG-Cr-2-S | A-Cr-1 A-Cr-2 A-Cr-3 A-Cr-4 A-Cr-5
Cd, o <0,0002 | <0,0002 0,295 0,136 0.224 0,151 0,164
Co, o 9,717 8,603 11,903 10,888 12.125 12,721 9,192
Mn, d3| 196,417 174,492 262,199 276,811 357,668 299,574 228,205
Cu, o 9,677 8,565 10,750 11,220 9.701 10,139 7,079
As, o 16,228 11,697 < 0,004 11,640 < 0,004 11,025 < 0,004
Ni , d§ 30475 26,854 48,139 39,301 38,784 37,696 28,535
Sn, d <001 <0,01 <0,01 <0,01 <0,01 <0,01 <0,01
Pb, d§ 53,877 48,336 27,564 44,750 31.908 54.387 27,886
Sb, d <0,008 < 0,008 < 0,008 < 0,008 < 0,008 < 0,008 < 0,008
Cr, o 32601 45,951 8,020 60,481 52,135 34,504 38,814
Zn, d 58622 53,821 90,386 74,336 72,468 68,674 54,924
3. [JJaWwRA thpodiMmisdts M ¢o L rRR: 1 OCtsY dzj dzd J
StesWdud MEts?2 yJfd (B dzssmdz" = BeOdzdL &3O~ ) d -
LOzdeotse RMW! BGH O
459 d3d Misdzr | d higtzimodnhokds BotehMitsets BJdBdse

R R fs dLEkyj deds BdcteOydd 1 Ctsdzsedyd MSdna

YBjteos j @O 19 ¢. MmhtejHskssydddn' o0 &OC s d
Bioj )y dzts? j o Cis® hdzfp tglf tzfg B 2z tc GdzlsdeO o clie{OHig§ tc 5AJA I
HB@zgy OddE@Jytsdes B j dzstsMde » StecOdedL d3se d Hsd
8dz@ . MtsH j e Odedj dOBSILO uwf fp yjdzrs dLkzyj ded

1O0ctewiLdzveshdj ojhjMmMseoO® {miskzf Osls o dzOL j dicC
Stsdz! 5 dL Htokze (Facyne@hBzEe ) | J dgtlzd d SiIs  dzeNkiddz! dzf -
Popova2 017). 10 Oten. zfduyBjtejdz ftcj HMIsSOO dzj dz" o
ZzO0 ttwwd §j + StsmMdmlsj B @ kedzjHtsBr 9008 h dj " OalsT ,
stsds ydmdzy Isg ff dztst dzj ClstesMlsOdzydw dzO bketsdz! dzsdy Ist
skrtcdmlsse d ctbkzL tse, Ylsts W tstedzd te z jGsankdzy et@IED10AY%" j
vy Jdzr g d3d Is © dzdzr d dr MBjHddzj dzd¥v WwWodzvb IsfpWw St
(Furness et al. 1990; Wien&@ 0 1 3 ) . RL EZyyg dzd ¥ ZOC s dzj dzedWw U [
dbtcCIlsdSd ftsMmeawh jdes RBese s dMmMmdzj Hse Odzd?2, §s5ME O
ykze milse dIgjrdziods L HEjPRedirisdoetfab. 1994; Sagerup et al. 2009; Pacynaztlall 8 ) .
tcOMisdIsy dz' dzgsWHdzr 3 Y Jotslsdg d3, IsOSdds SOC eckzmd d
BrOd3d d dzdh 02 dzd ¢ O], Vted3ddtelkzs h ddzd tOMmisdIB] dz' «
L Isdrtse.dH
] tcOBE On HOdzdzs e 5 dHjfdzj H =20001d8d W ¢ .o o ¥ HzpJ -
HiMisOo dzj dzdzr = Isdff dydets?2 OteC Isd wpitdfEitsyr I9dzOifpistatds? |
tcd3tso QW 1 E@C @) d3j dzls ' B JBlzsth jeficopsisd ¢ O LfQ@ftafBd] tc ¢ J dz
J to dzts ¢ Rangifedziprdsttius platyrhynchus dzd L z y jdagftwts fwdzj[dédS OH d3d 2
OQdoz' s, dBOtLcOdzj y d3g H! , dzedC J dz¢ , ts5dztsotdH, j tdiyoQoeH]
d & h:weo ot ofyjnr 58 WA IS IS jly QB dafal o -
fsf. 1 0Oj dzyB kztec@

Il BCtj MisdsmMswrs 1 Otj dzyslztec©® ckmd $stedwIismhw
Ctcd3gso " J BIBIBYT n OtcO¢ Is j tc dz' Rangi@k tgrgndus platydienchug j o
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ZO 1 OfOHdR zfdyBitcjdzi. w®mMEbmg ¢&OB dzglzged  EHt
d Isjr i fHOfs€ecd MBozsMmiswr tsmjdzCO dd3j j Ismw v A
B3 Msdzese s fesdmMrsyHjddw, CtlststeOw wodzw jlsfmw df
Brdzd orBteOdzr 3 EZyomlsC O dzO tOL dzsd3 EZHOdzj dedd tsls
RLoafmir ftes0dzOdzd L d tcts s GeupgztzB tc @3 dsdO dztietrs o & d
sBteOL Yyoms hrtse d + (Mt o3 dzlsseo e kfmj2 d tsdzj dzj 2
<0, 008 MmMtstslso jIsMmise j).daddsz" 3¢ d/"csHiHd . sy j dzlste Oy d d
tcOMmls j dzd v B yizddzr sBdE®tc Istcj s’ j &3 EyoOmils¢ j, Yls ts
sftse j degdztsmlsw d&3d o § OHjdedw uwf © tejLEkzdz IsOIsj o' B
1 tsjHOVY tcOMmlsjdedw o t00O26dzgj HJj2Mlsoadw v A, Gz
aRrohawe, dzd & § dz! o dfdazjyded , ~ s o df H dgts],dz¢ Y OM j €
sBfMdzj Hiseo Odzdzr = EyoOmlsS tse, fsMitsdz S EZtwtseadsd o
tcOMmisj dzdwvrn 20 tseMmdz] Mtss PdedesR)Isf YOS PRzlstcd tetso O dac
sdzj dgv &3 BT dzd sy dzgj dz fts BB dEYS e | cBdOd
1L dzj d3j dzls © o € ds@aigg dak o, O ye 2 1 dzjidsj=EzQ dals tefOdyhdjv, 1
1 € MC toj Bodels @ D.tc Isdetez! HApls @dzts o dzj dets, yYlsts sOCdJ o' f
g hewe, Mmeddzy d SCOHBI2, ckzRRP @MY Y dgafd tcajpfisis
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4 f OLOBISCO BIISSHdSE OdOEZJL O d T8dms dzts:e
zfdys j tec j dz. RLEYyjdedi WOCktttse, o dzdwe hdn dzO
stec Odzed yd MSdr LOGtwLdveEhdn ojhjMmlse

1 oW IsstesCIsOdemizdz W sdzOls ( PFOS)O d( PFOBY Is et
Yyofgls! & Bisdz! N t52 Gtolkztf 1 ~ddisduj MCdn ojhjMmlse,
MsiHddzj dz2d?2 (PFAS) . PFAS ftojHMlsOoadzws s Mmtsets?
Odzd W Olsdyj MS dJ Bsdzj ¢ zdzr Cslstster § f sf OH OB Is

dmf sdzdwso®dzf tesd3r " dzj dgdesmlsd o COyd Mlso-P € Is di. oCods CH
94jhJjMmlse, 1 Bzdz? c Oststets o, fj dessBteOL 59 AsHdzjed O dz
RO jtedOdzso. PFOS d PFAS wWodzws sfqw dOdBtdzj j N (
o cwkzffj PFABddOPBEME®OW ddes f tedmizlsMmiselze s o ¢
EmMss2ydesmis: & ¢ kdfdyde &3 ftesyd MMOB HJjeOHOYJ

ClsO ctwkzff© o jh iMmlse tBdOttkzydoOjlsmw o BdtslsJ
d ¢jOds , Yylsts ECOLTM90jls dzO o 5L d3sC figdipldntis™ dzd §
Cdeyj delstcOydd PFAS dZor s Oz ipstsalzO Bsdzj j o' Mts§
ZCOLT" 90jIs dzO dr M tsMmMtsedtsMmis: ¢ BdBOCCEREzAdY ydd
d YdteoOn, Miftsmtedtsibks dz2Ct Igfifus O & e 2 Yfdfd BHF O ME
dzj B dzOG s B Y b g2BAI oS tclzy O h ¥ MtejHlk d LHBO ! §
GB8HO dBiHdyddmsdd SCdddduimsdd dmMmdjHtse Odzd™
otsL Bsy detsMmis! PRODOK' PEEOA s ' j L OB sdzj 9 Cedfddrs g daG
9 uHbtCetd BMCEs Ctdojdyds ® 2009 (Annex B),
20 tofMmdisistejddd. | 2015 EHkz PFOA B' &ZzO Y-
ctezffr A3.

Rd&zj s hd2mw ) ZzOB stcOlsstcd fkOMif 4 C gl dzE Btc - Pisc
Co OHtokzlf sdzi8A 4IOCMIDjIs detseo ' | oL sy desMmisd o B dZOT

LOGEwLdvshdrn eojhjfa. I otjdv dOddjd " j?2
BjlsHdUjMSOY ©OBGO 5 SftjHjd dds ceozffr .
cOMisqlydz dsm i e steslsCd d §d&OLd& Cwsoad. uvOC

ftcsBsf sHEtSIstsoaCd © 1 Isdr dBOIted yoOa: 1 CMstceOC ydd
BZjhoOshdn WOChktte .

l 2019 ¢. Gffpfeidivs sBOUdAffis dimSd Gflsd 30dz! dzse 5 ¢
sydmsCdssstE@®@ye ', OMIsjdd?2 dd Wddz stese Mts oL 9 |
BOIstedyr, ©dHO OdZOEZdJL O d 1 dz jdzels©O, dad3jshjcetsimw
nlots BB | CIstetsdz sted Yy ME sets OdzOdzdL ©. t OB sIsr 9 ¢
- dzj SH BSOS s A dsd ug BS B Po Sties Moz Ots Wiy 95 I de

BdzsC O d 1 dzj 3j delstseo didadets?2 tsflsdSd.
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ZOMistets2-HPJ WOHER) IsteO 5 Md3j Md 1 Isddzj dze dzd ¢ tsdzj
fts HBOMMO, ZOMlstes2 ¢ d dz2Oftewy jdzdvw dzO ¢ sl tsd
fteso jtoCd € OUjdifisloj03'tcOBAIIKOC Y | ftoesd' 9 C O dzOfls:
ZOMstesj Yydetse s tcOfmlso stc® dzO Mo j y d2.

fsHBBtc EMdigh JOlsteds@fgfisted yj MSsets ftej Hj dzj dad W
e Y dd@3Or ftodzdtsets MCOdzdtetso Odzedw d&BOMM ( Scan) d
syJ dz€ Onls aydzle j dz' detsfls ftedB O fts slsdztsh j dzd ¢
MsjHddgj dzgdw &3 (13 yJ dejoy jrdzdzOts H dg@@f MdflastslOn fddztsl €
sjiCEhj2 ykemlseodlsjd desmisd ftedBtc®) MsiHJdzj
off jtalgds Istcj s’ jd3 CoOHtokY sdzv A .

OdePrz Mis OB ddz' detsfilsd tslsC dztf © O dzdf Wg@efg Bstst®©] S  coddyfls’ teik
Yykzemlseadlsj dz' detsfls: . 1 sHtsBteOdzr flsddzOdz dzr j O
1Sy jtecddzjdzls s tsftejHjdzjdeds odzdwdedw HBB O8O €
1 dzj Shstotsthtf e jOds dzj 2" j A3 f totsB 'f) OidE@Bd@pLdH] talisfoj Qiglzd 4
OBRBsdzd v o o SAFPASS dipiGsifdadettinilz dzd B s Oy j Istsdzd Iste d dzj
orpttc CdzsdzS{d H&zYW FteBOBELOWdyi MSses tWOL
MOoOdks?2 CtdzsdeSd d €Oy Miseaz R s d@isks aizg Qf deuiizE fets
¢ s dztsREEENGmMenex Luna(2).

fsHBBt d3j sSsSHO R tetsd3Ols tsc taFPASIY JOfifeY tiscirs L ts® LOHIZ] gz jd3k:
Lodzs j dzlstso : 2 B tc @ tzg BStc 0 Oy lsf Glsiag d © fz@dadyy As O &
OBBtsdzd v o. d3j Is Odzats dzj

) Mstslse jIsmisea dd h f sdkzkzyds ke kg &t OV tPte ts B o @agd3
S lsd 3L Ovfgfvj ¢ BRIGHER] sted yj M sets  OWmY 2§ Is @ ts dsjOlsizmid
ftoeddzj daj dad j &3 S tsdzdzd L dtsdedets?2 W yj2¢d.

l tctso tsH d dfffs'H B tSte Iz‘i“'*‘“gw“'/" , L

LSt OSABd dfLP FROIted Yy -

1 CMstOSydd. t d3ro 80 dadz RS

OLd 7 Idftss COwklstedH :;g_a;’% hgwn[:]

i I,

Co®f sdzj destse ) COwlist - o P

H o lzd3w Mf smtse O, f t | A il

yjdstedibediese Odzgd ™ 2 =20

fetsRtsyHjddy 1+ ChsteOCk PR

Hieked] kfdse dw. Vot
]l ©O®RSCOR ftoHIY o e
sOdz dzets? tOBTSIST 2018 - e o | X

COyjfgBb jSCIsO OdOddL O

u:hu::.u:h’\’\quu:hu:t,/\u:t,

5B ffesbete § MjsHztsld tc O3

d me6). r &zv sSBteOL Yytso

so jHJ dz OdzOdzd L ‘

jtcW sstedtetse Odzdz' = € Ot A

' WsCdmdss (5 tOfr #

j cWIsstecg J S MOdzetso OW Gl L AR A

| oW ISenaipdg dz W s datse OW t d fzdef RIS @ SlBsKEO BBHKOL
FHxS) , quwssmscbo@@wmw;me f) ARG, PF
FOA), {jtVWlststsdzts dzO dats o HWE ©¢ § FedP€adeo- (s W Rdyd de

Y bstesS sOdhikzd ¥ sdss OV Cdhmdasks® (PFOS),
jtcWIststeH j C Odztso Ow CdMmdzsls © (PFDA) , ity
W Iststels j ISteOH j C Odzgso OW ¢ d flpdztizds@® dzts p PE T e MA{)f,dzts Is
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W ststeB ZlsOdzmkz dz! ¥ sdztse OW CdMmasks® (PFBS) , i
tcWiststeH | COdzMzdz? W sdasp OV s € s SOOGBFOS) C dMdtsls
[ BdzOtlky jdets ftedmizlsmMlseady PFAS o € tsdzyj desjted® yd
FOA, PFNA, PFOBOB®ZPRETESDW LotV jls Hj zO! of
FAS. HBHJtG)iOdzq’J PFBA 150, 4 e/ ¢ ) sSBtcOL
Misd LseaOdedj 5 © HOdzdztsdz o3d Misi Mtcj H fipye tsthtslagd @3c
ts &3
oOf Of

ot ot
Q—. Q—.

tsdzp dz § tf tsl5 P dsdzts 2 Uszf, 0O MoOdFEIBsBEOPL ny - OEOF
sd3 ftesdzdls' » dzd Wisj ftesHEZCIstse .

10 HOdzdzr 2 dBsdzd dzls, o99dHbk IsjMmisseots? or BBt d

s ttOmMftesMistcOdzj dzdd PFAS o St MisdsnMBY - Ist sz j

ftostcOB SISO ftesyjHlkzter tsydmlsSd d Stdzyj dzlstcdtctso O

v OB dZd Yyo® 8. 3. datsH jtoy Odzdj Wihtstcdtetseo Odadz” = fr
fsfmj kS0 )} deOkdHO, fc¢/ ¢ Mmka.sjmo

T NO TT

< w |2 |32 1<% | < |« |o é % <DcE> é

M m I I O I prd @) O D 0 @) [

o o |a |a |a |a |a|&a |a|a|a|a|a

St. 942 28,2 |1746,4 * * * * 785,1| 75,8 | 630,2| 6,7 * * *
St. 825 26,1 * 22,1 | 203,5| 621,0f * 49,2 | 11,9 * 13,7 * * *
St.1 * 2110,42136,92274,61375,21703,51319,5 387,0|1050,1 38,6 * * *
St 854 * * 25,8 1 199,5| 494,5| * 54,41 119 * 14,4 * * *
St 847 * 800,6| 830,3| 974,3| 772,2| 715,5| 269,3| 159 | 189,1| 7,5 * * *
St2 * * * 252,21 751,5| * 46,4 | 13,1 * 9,9 * * *
P.Ny 3| 5440,4 | 786,9/1119,8 888,3|1085,71054,6 822,4| 749,0| 833,6| 627,7| * * *
P 943 | 68714 * * * 597,7| * * 32,5 * * * * *
P74 * 911,5| 889,3|1004,5 805,1| 872,7| 379,4| 37,9 | 321,5| 8,7 * * *
St. 866 * * 22,9 | 124,4| 451,8| * 40,3 | 7.4 * 13,6 * * *
P.78 * 846,3| 946,8|1037,4 871,8| 786,6| 498,6| 101,4| 418,7| 12,1 * * *
P.73 * * * 111,8| 492,2| * 38,1 | 85 * 13,7 * * *
P.53 544,2 |2540,22428,3 * * * 700,7| 19,9 | 667,4| 0,8 * * *
St. 942 28,2 |1746,4 * * * 785,1| 75,8 | 630,2| 6,7 * * *

* ¢ ftejHjdvjdBses ojh jMmMlsaO daj tsB dzOtclzy j da.

[ S sdzdzd Is j dz' dgs © dzOBtStcOIlsstedd o OaGszr]lsc;-ithts
40 : ftetsdL o j HOdat Isg I€ Hs jisdejOdzdtgils R tcts BOIs et OW O,
OdzdL © dzO ¢tsdzdydsdadyimcd) OLts®kOsdyudmcdy &
iChtesididyuiMEs?2 wyj2ec2, O kOCYy,] kmMsOdss d
o] CdW e 2tcOydw s O JsC sty suidzr tsts Pl ] H p3dzj dzd
LOGtkzLCd d&zOBtteOlststedd MjLtsdede” i3 + Sy jHdydts

mq*ooo

0
dz
dz
J
s

[ jtosf o Widafsio jOH jdad ] EZyjBdes? HtoO®OfsdeW Bazw dz@®lsiz @
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