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¢ CIskzOdz fiftpfipdsf H s O ded W

RMlststed W 1 4 dzdzd o ¢ dz¢ yo4ls d3dzts ¢ sy d mdzj dzdz" |
mMikh j Mise j dedets d L 3 iz dAHEMhan etsak, dABP&Taylor et al., 2009Meert,
2012; Lyons et al., 2014; Andersen et al.,, 20Imrsvik T.H., Cocks L.R.M., 2037
ltonis Qo dzj dzdw & R OtcOCd &) {itclisdds tc @ e ls s §f dzdzts dz  to
ftosHsd) dlsj dz¢ dzsfisd ¢ Wis@efddpizly us@v f©] nsmdetse § ¢
fOdzj sdzlstsdzse dud M dn, Bdtse jud B wdig hL d-d H
slstcOy O h 7 dBOM" Is OB ' ts MWi§adhastetal., RGO azd & al.,2(09;
Boucot et al., 2013 v tsydztsfls f Odzj tsdgjj t§ dastedisdelg £ R~ o ts
sftej HdzVjlsMmY GHdSL ZOydtsmis! & Emdzse d?2 W sttddte
Isj &3 j O ktcO, G ozizB d dzO, frHtaYoHdzj. dzdlj Ydts fifipis)finisdénfoj oGt
qdzH  C Olststc® § Odzj 56§ 56 tp QG UJ M€ Ay d3Ofydatf @ P2 Is fg
Colstster § , Mse dzOMdets Mot d3j dede” d3 § toj H Mis O o dzj dzd
fmMjoHRY sL.r HBOJJhBdlslisH dz@ 2 ¢ OteB ts5d2EHSO), S Odz'
Colstste’ 2 BtOLEZjlsMY ftod ddd CWt TART)) cEPBzeOKk

2008; Huggett et al ., 2005; fBE®Os sdzj ¢l sqdiz] ¢
fMmioHndBsY¥sL™ dLojMmisdzer ) ttOdzdzj cts ftetslsy tesL s
Hal ver son, 2011, Fairchild et al ., 2016 ; W

slsdzsy jodgi & MdMmlsj &, Ctesdj Mdezzd®s s HEO @GOz d
tcOMyf totsmistc Odzj dzd j -diggjlsddigj o jrdztss lodztsytgjfipRdty = gRakels d Y j M
et al., P92 Rogov et al., 2021). [ HdzOC 5 dzj MBI dzO tsilsdztsf
tcOMf ocsMistcOdgj dzgd i, cdzj dzHsded s tMisOs Ismw dzgj HisMl
dzdh ! dzOC Of dzd o O Isfpw OdZOdzdIsdyd MSdd HOdzdzr § s d
O s8OSy J Bdde tc o cirfsuly S wd5, s ndfidisl W WS sd3 MsMisOo .
) HOdz! dzj 2h Jd3 Lo tsdzVIs sy dzd Is f slsd dzyd Oz
fOdzj s jtsetcOWdyu MSdrn toj CSsdefmistelzC yd2.

Ajdz2 d LOHOYd

Ajdz s H O dzdzts 2 o diyvQ)jBlasfrievr toj C tsdefisHetz € dzaff te ts 0 B filpcz
MtecJ H dzj-dztb i dzfisdzj dz Gdzj dzH sdzd Ists @ BOtj dzyj o sdBtste €
B dej eOzscdud MEdr, ] Istemse)achiddozd) R HRDOm dls Ok bitg Is t
EmMlsOdetso dzj dedj dr MewrLd M §Odzj s jtseteOW dyuyj MS dd

[ &zv  Hsfls ddiBj defdy  fusifiphs Oo dzj dz' MdzjHEE " dj L OHO

1. #BtStc tBdod@jdgHstedzd Istse dL tcOLU tdzd v teag d3fi) dzfs v oz,
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1 Otcjdzyj o sststemC ¢ 58 tepd & Qede dso Btz H dzj B ist
sftse j dedesisd, Msof OHOs N dj 5 otcj dzj ded
1 Oz ydzOwY detse dL dzO
l sdzzyj dz' deseo ' j HOdzdz" | 5 B3 dzj tOdzsedyd ms s
Gdzj dzH sdedIsse  d G4 SadBduj s sd oS gEfojsasd s -m
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Bf dzd H st tsdzdzj dz" ddzi e h dj mMv HOdzdz J s G dzj dzH 5 ¢
Wstedsdtetso Odzdw fMmjoHtshBste s, FEiEOdzsy PdeV ,dzts k6
fOdzj 5Cj5CEOW duj MSdj HaCxmjdatts Sagfj diftc j Hdzj 2 5 tor
vgBejbbduimis d fwOCIdud MEs] L doOyj dd]

| dzj dzH s dzd Is T ftoj HMIsOo dzv ¥ Is Mtse 52 zdzd ¢ Odz' ¢
Cltster j dzj Qo descij tedets ©OMYtejHjdzjdz o s s5MOH
Mydudvdud mMcdjy Efmdzsedw MiejH", etOdduj dzde’ § L

Cdrdddud MC dnr JflOqdedy @dets® s i3 tets ¢ Odfdsdzy Hize M
HdGJ dzj Is diug JifSecOst g O dedwlfstolt sdBtErq | dzd Is! d - f§ Sl dz
fOdzj 5¢jsctO¥ dujMSitsets dqdzHdS Otste® fMtejH' . | Oda
Hs sdzdz? s 5 L dzOdedY 5 MsMsOoj d kffkssdwh &BiOL
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1. | BOtej dzyJ o ts dftistdA C tskefs Ist® flats 0 dzj dets -6 @ls|fif)Szdsn,Is
Cjdzdzse j2MS R, Cd®jtedquymMSdn, otdymMSdi, o0d
Odz" BMSdrn COtBtsdzOlsdzr = tsBOL 59 Odad 2, Cslstster §
MsMisOoa z disclzls BT Is! slsdgj M dz € s dgtEAG IgaH satizd & P d3d
CGdzj dzH sdzd s EMlsOdztseo dzj dz"@ o B Otetej BME drn Blsdztsy j d

2. [BtcOL 59 Odzd j Gdzj dzH sdzd Ists @ ftoesdmMratsHdls {1
fjtcodudesets S OdlsO M Wttediddtetso Oded j 5 dgj M sdz' €
10dBBdzj j t©0Odgdz" Vv G jdzj QW s HBdichdsOw § jjcoBdh
TOKEOCkjtedLEjkMY MsMsOetsd, BddLSdd € Misjodt
GjdgjteOydd COteBtdzOlstsea, L Of sdzdgv s hdj tshmdatse dats?
fstectsor 7 otsH d ROLOCIsjtedL ¥ Isfmw e 'd Ndede. d3 Mt

3. Astedsdtetse Odzd j L sdzOdz! dzr n Gdzj dzH sdzd Ists ©
(fdtwedsHduiMEdds) BMOyHjddjd OO dL (oKt
fsojtorndesisd jets CtodMmlsOdzdzce BOCISj tod Odz! dz" dzgd f
d ttsmdzjHkzshj2 jj COsg@¥ dfoOjytfidlsmisokzjls teOL to
fsorhjddd Isj&fjteObizter . o f§sddyjddjd IsjBYfjt
deOdlsO o jton fMeh jMmlsokzs M j2 i dzj dz$ d . K J dzls tc
ftoj otcOh OjIsMw o dBsdsecdHitsS Odz! ydls, O L Okjd o

ANOCSIsBgg?2 dKROLjtedOdz d dzdyde 2 o € d&zOH

polsttstc EyoOmsoso Oz 8 Htsdzjor s tOBSISOR 2019
Br dzd ®f dmMOdy ©OL ] L-6B] ditsots g ts BaeBfdeds astsmiiglts d L 2 y
s oG dzso ' »  tsls tdzts B s Bzg @ I yfisjotc dz0 MiCte OB Iftelg dzdzr = dzO
z§ dys j tog ) @c deizupitsjtc " 2O d L 2y dzOs dj tsizldsjdfefussBis s d L
Bj dzso " 7 tslsdztsy j dzd 2 , fOjtets | H CrdidgOus. j Hotc 6§ ciasip 9 lsigs td ts dg .
dzdydets B' dzs Htso jHjdZ0 Bt BSHEESISS SO, fd
dLEzyjddj dz0 MCOdzdtclzs h | ssB tPS Isis & @rdztf i3 dztizq| § thztdz ¢
O dz0 dzd Is dHyQ dpk" dm.

leedzd COydw d OftesBOYydqw tcOBBIST

1t Isjdsd dMMmdzi Hise Odzd v teBOBARS , s tolz BlskS[dB ts g ) etz
NEZtedzOkOR, ontHWhdR o fjtejujde Jos d ddzug S fd
o MBttddSOn KOsjttdOdkse d kjLdhmse ofmjtsmipd?f

stk Clsktt® d Bl j& ©OBGIST

t OB sls O 1Bl frjlatp@itfdi W Ols dzts O 96 f28 gl® jIs o 9 j H j dzd

LOCd yiddd, MIdHsEO@EYIEsYL dgdst jdey dls 5 o dzzlste
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IsOB dz80igJthlz dzS so . wf dMsC dz@IGOw @ 1Ot 2 8 ligQ{fn s shf(ifC
2357 dz0 Odege &z 2 MStsdg wiLr Cj).

1l ZOG sH Otcdes s

bolsstc o tc®@Y Geflzls®  BHZOGC SH Otcdats M ls ¢ Mo s j gz da
Hsyj dzlslz COW | OtOkz R dglb.qdpidgile] [ tch sots?2 1 dSIktstedd
o fMj Mis stcts dadzs fsHHjty Sk d CtdistezCIlsdo dzkzs |
HdMMJ telsOydJ 2, St Oded L Oydes § sigwlzir B dZzAEOsHSALE
Oolsste o' tcOY Oj s H Yy Gestrlz CC OsY j Heljtedsidzjr AL 1Byl A 15 o t5 2
Stel jJodzgj LO ity eshgOBtEgi. i s/

[ MsBkE B EZOGEHOtodzsMisdz. @o s sdcdz® 9 dwORD | dz0O B Y dzts
LOo jHEE N | BE OB OO Ftc WOzt B OIS Y G tg R t d1 t
dbdzj SMijoadyke L O  dsh! o Mttty ROl ted OdzO,
fsHeBIts9C ] cdkzOo s MistcOIsdeteOWdd, §Odzjtsej @
G dzj dzH s dzd Is O d3.



| ZOo Pl dy MojHjddY & c¢jdefdyfpipOsd fist

1 Otej dzyj osdZssteMS d2 o4 6 d & dd O figifst? dztes€ jtedd ddiL)  fip J
i ozd Isrwe @fdzw j spw  Ctokzf d@ &3 BSMOHByYdz d3 B OMMJ 2 dats a3,
WhkdHOd3j dzls ({ d M. 1.1). (Harl andt etal aJ . 2023p
L Oo j o Odicf v sdzm ¢ 59 & EpifgiidieDd@dzeo sdz@ dMMmdzj HIzj A3
dgdmgrisr e 0dz EMmMlsts?2 ydpe sy s tefdigdeds OQ@aE] Jd&3 B h dzts 2 ts
9Jtrndzj et 1O dets uUstyw . [ MOHBYydzOwY f tsfdzj Hise Olsj d
el B8O MHjtydls ftOllsdy Mcd §sdzdzze L OfdMm!
s’ sd2 o] GEEuswal) BIBLOskzjEsjintzy Hise dJ s ¢Cilstsded Y f
tcjecdsdzO o HoLHAd B &@jLBLEJ d C02dtL s dzO
WitOG6 d3j dalst sy O ®yidzs2sde®, 7 § SxfaPlz \wjdzidfie, .aby s | 66 j dz
1 d BBozg ARG W® (Harl and et al ., 1997, Fookes,

dbterdtf g fz@yge e jde cOMfsdsyjd 8 wjojtdsd [ .
80A Mmjojtdets? -3Rftctelisisds Yli®Aj citds dAgtisfisls O o R tsH W IS
sMistaOF OH dzr 2 z f dyslj eigly sladz@W o) Jedsdzw d tsfilstetso
sMistctSotslstcts o 1 Otej dzy O, 1 dzr 2, 142 Gozv [ ) s gey @
o jgaX, Jdqdzgejdzt 30, d Bod htsj Csdgue mMce&r B
1997; Dal | mann, 2015) . t 4 dzr 4w Otendlf j zZOG O
fsCter sts dzjHdzd S s, BJitejcetsoOW dzddedw dL tejL OdzO
Bj®jGO BB 90t MW Isjffd &3 sjyujdedjd3 | sdz' Wilsted d
sdsf J OIskzte® oBLHERO © WwWdoOtej] CtsdziBdzjIsmw tsls
(Dal | mann, 2015) . [ Ml sdztsy jQe[~. 1 dsuf Btgj @ ctsjo d@je
fsC OL GufiAdty. dz2D. 1.

1 Otcj dzyj oitssC g fedzs] dBstcj wj o jtodesets [ jHEBSo
oMissafejcO zfdysjedf@dd jMpgdfetpEO [o8OLJJ.
tcOMmydzj dzj dz, o Ists otcj Y COC jeEts ©ydOw yoOfmls!
BOC Md 3O dz! dzOW cdzkBd 2O EBstew HsMIsdeOjIls 600
1 Otej dzyd o O Bsjiely Usjoffdrty j olsigdwy ded § 4 tsdz W hlsted d3: 1y
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tdfm. 1.1. Jibdscdyuimcor COwlO 1 0k]dyjosdssh
sftcBco Odzde’ & ©OLG L o S blabisaneral(ZHesh| ogi c a

HlstOlsd ¢ tcOW-gY dzts s™E Sslsdztsy j dzd 2 Shlseses O | Of O

dlstcOlsdeteOW dyj MSOW HtsMmdzj Hise Ols j dz' detsfls ¢ 1 O
COL &z ydes?2 Mmsjfjdz v HjlOd dsmisd. | O0detdjj
ftcdBtojydzm @3 ©O2 OB, BGBEOBEZYEhdqdz BOMMj 2dz, O
MCoOYdds, Ctlstster j dzdh!® yoOfmlsdydes o MCter 9 O s s
Oendlf j ZOGO zZzfduyBjteejdz dmMmdzj Hise OdZO L dZOyYdlsj dz
slsdztsy j ded W s 8B dg@fsL dgr . 1 sz d3s  j Misj Milse jdade" = o' ¢
ftesBlztcj dats dzgj MC tsdzr € s fhdyj@tsdodz, &  off ihifalr j oHh tsgp RO Islsj taief C

Stem¢ Ow fy op fitelniC HQ tsls dzts ) § dzd W tcOL H J dzj dg dzO
MiejHdz] i R T CutsPYPdzO, § SHGtokzl Hl®J b dagiz'- clizjj dzitcdgts 2
ictezf f© ¢d¢HOJ dzsHOdzj dz, Y BHGEWkfY O cdzgzmW: j dzdzj Is
1997; Dallmann, 1999 fn. 1. 2) .

1d > defis j H daw W 5 60 fuasiEfOfda, s diisfH c ez .4 © )
1 d)dzj s emCdj wsldzisy j ddWw dzj Mis§ @@alass L Odzj ¢ O8 Is d

1 dzd dzfe @Acfiz®nd A tcj HMIsOo dzj d&z Mo dlsts?2 w BOdzt 6 ¢ O,
foOoyusc o [ Oldofmeteddz ( Mat hi asbreen) d&O ¢ ztfd



MemMlsej Clststets?2 o' HjdW jlsfqw fOYSs O vj2Mmlsej 6@,
Yofmis oy eifte ¢ § dzO.

sodlsO uwdBBOdzt 660 Mdztsy j 20O BJdtlskztes d tctse Odzdz
WMWY stcdlsseo ™ di3d C Bsdzc dzs 3 6t Ols O dzd 9 9ojtndzg 2 Yo
MdHjtedlstser o7 CtdeSted yd25 @M ¢zs®OElz 3o qefr Hndd, 1
1997; Dallmann1999).

49O sdestetcddze W jJ dzdzj Is Mmdztsy § dzO Otee d dzdzd Is ©
Is s dz§ d d3d f esmdzsw dizd YefmWstcdIstse ™ A C BdzGidzts d3d t
ftoj gz j Mise j dzdets § j MuOdzed ¢ O3Is-1 J Isdgts g j dz@®y O E3@xtizd
Otendf J &zOG O, Hts dzB3 o o sl dasdk®2z) yOMmisw A . 1l
dzf MC sdzr €5 f j tod tor o tff alzd (danp O diaf{ 3 Bag®tisd 2?2) B Ol) (
Hte. , 1990; Harl and et al ., 1997; Dal | mann,

t 4 dzd ) dzd Is ts GstsfigEsfijd dzed W  Mts - te O dzd dzd ! gy Ofndsazls tc ©
ZzfdBJ e dgtc] HMISOO dzj dz" Mo dlsts?2 wojdeMEts2W: wo(d
Mtej Hdzj L jtedzd Mis’ di3d §J MyOdzd ¢ OB o dad 3 daj 2 YOMk
B dZEtsdzS sL Jtedzd s § §JMyoddsd M cdzddedmls’ B3d ¢
Mo dls© Mmdztsy § dzO dzy §i3sdkzls "elsEedECtfis L g Jedzd Mis™ o3 4 fyy O ded
Myd a3 dzlsdtetso Odzdz" disd € OteB sdzOIsdzr d3 ydJ d3d dzls ts d3, o ¢
fetsmdzsd , f tesmdzts d Ctodze dztsd3d tcOlsts o d mMdHjtedls
Hsfflstse jtodes dzj EMlsOdeso dzj dzO d o ® B@O lzdigtsdys ]y H dzS
Harland et al., 1997; Dallmann, 1999).

1 OlsmC Bl dztsy § dzd v ftcj HiNlsOo dzj dz f Oysc ts2 1
1l t6j dzsC OteHn OkzG J dzé ) , wodwe h j2fmw ojterndad 2 YoM
Ctodee dzsdzj tcOlstso,  sdzd BB Istso rjny da2Odiy CL, © Wk iy j tciolef |
wWisifdddw gd, d o&dzs yjddwdsd Odz$ ] te4 s/ tdH Hadls
cOL 3" 9 s d MstcOIsdetecOW dyd MSdd dzj Mtse dz0Mmd J o
dzd y dzj ¥ S dr lsdzty jddwvas (¢BOCEBse d HB., 1909

b tcj H-olzy @& dzv W EtcO (ctokzff O ¢HoOj dzlsH Oz dz, I
CEdzG iz 3 6t OISOr MzsW 1t d2ZsME OHROZGJ dz M dzd Mt
oL OMIS B ted HY dzW j-esfne - &OE s day i) Szd B O(s(diz§ B Ezirfizs p O
H tg1990; Harland et al1997; Dallmann, 1999, 2015; Rogov et al., 2023).

J MemMls©e j Mmodlisr PCOtHW ! jdzdzjIs o A ] dzlstc Odz
or HjdzweIlsmw yjlsrtejoj EPUEd [ [ Hee@zpdz, [ OteHndW! §
4 iztslsls mdztsw .



1 Ol {7 )zdztso J20y§¢ O JUfHO) tesoffddts Y INde® j s 5 fizd
By ZE L jtedzd Mis™ &3 § dzsma sMtstelsdtetso Odzdz” d3 6 dzd dzd mls”
ftosmdztw &3d MdH j B3 ([Dmfl dztefiglsn, 1999) .

Il BLtOMmls f Oyd ¢ | OteH W j dzdzj Is, JffHOENMOIs
9Jtendzj B tmME d2.

I'j terndev Wl Oy @. [ jOdedajdlsy ! fry dzts fj jdsd o3sfj dsdfftsts yils d .
f) dzO dzy O &3 , dzOfr M j dzdz” B tcOdduincdd ojhjMml
Hsdzsd®gdIstso ™ 7 CtsdzC 323 ( Balkddsfm&sEnn, 1999).

10ysc o [ffHOdNMOO Mmdtsy j dO §jtej di3j O¢ " d B3 f
Odzj o tetsdzd I3 @ dzdfC Of j iftsH j o O &3 o fmMiBd B tsdz! ht
OBBsdzdIstse d B dzj BB s a3 ( Pl ez n, 1999) .

ldtendvw yoOMmls! modlsr ftej HMIsOo dzj dz2O § OY¢ ts°
dzOMmr h j dzdz" d3d St Oded ¢ 82 MdzOdzy O zq , msite e @&t d d3
Hsdzsd3d Is O; 9 J ton dgw W yomls: Mo dIlsr mMdzsy § dzO (T
Odzj otesdzdIsOBd d ¢4 MyodedS OdRd, o¢ dzt yos hddzd o
By dzj Bdzdlsse d CtfMmisd fdzjL {0 Do lse .( ¢ pOC tzigligs* (
Harland et al.1997; Dallmann, 1999).

10 ¥6d zfdysjtejdzO o MsMmlsOeay MmMoaddls’ b GOt
fOysc O rRdzcjBtcdelsmMzdza 2SSO d uvdtesdzOtef OMMmJ Is.

SJ izt BB cdH} OYys o RAzGjBtodGelsmkzdzB 2C IsO fn dzi
BdIlskzd3d detsL dz' &3 G dzd ded fls* &3d ) dzOxlay @B  fifrds " § to tof frjcii
mMdHjtedlsO. ) 9 J ton dzj 2 Yyofmilsd toOLtejL O ¢ tsdzdyd
Zoj dzduyde Oj Isfmw . T8 B M ( QAT HBse d HE. , 199
Dallmann, 1999).

vtcj Hodpjtem dzj ¥ tMC dJ lsdzsy j dzdw I sdgdaRazsdzd .Jj toj !

[ §dztse OV .fgdMizifd@ys j tecj doj RBj dzse ' j Blsdztsy j dzd
dzd » dzd d@3 tsIsH j dzts d3, ontsHWh dd3 [eB M Oz fdifsl? dasinds j dzlszd G
slsdztsy j dzd 2 MMisOoadzw jIs Btsdzjj 1500 &3 (¢BOCEZdse
2015). Jljterndz &34 dztsor | Sls dztgpyiny. dzdflv. 2f) s dzdets s ¢ to C

L dxdzd 2 .tsflsw @aizfsdsg ted o MC o J  fsudsjdrsiyly @pddzj de' f
tstedCWls,jdgh j2 dish detsils: 8 Hts 400 d3. wodlsO 1 ¢
mModlsy ¢cOtHW! jdzdzjIls (¢BOSCEZBIBOD d Hte. |, 1990;
sfdese Oded d M ofdAUS IS Gz s OB H i dzg ighilfledeO M s f yde" d3d & dzc
sls CtOMmdeeads@lety dzy tesets Yo jIsO, dJdzseH O M f totsfdzts
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d fdqtedlsO o o9jtndzj?2 YOMlsd wWOLWGJL O. g4 dzs2 M dzO
BZOtcC qtelzs h dd3 fted o" Hj dzj dzdd G tcOdzdoyirtcndigPH [ totsIs
dzdy dzj 65 d3d 2O (Mo dlsr Mezby'C W O dgeidkizd ) . [ itOSdits B 15)1s

B (¢BOS @ISO d HEG., 1990; Harl and et al ., 109

Il A dzstcOdz! dets? 1 Of OHdes?2 d AJj dzlstcOdz! dzts?2 | s
[ dCdzj cOteH W+ J dzdzj Is fjtej Cter 9 Oj Ismw f simdzj Hiso O
Il ddi30dzvIs j datidPf @O GgU 5?2 v desdzOtef OMMmJ Is.

1 O0yS 0 vdtesdzOtelf O M fpjAaizOdialp d jdddn ¢ of B dzpfisdl e O M Is fr
Bk detsL dzr d@3gd Ot dqdzdzdlsOdzd f fHtotshdasw &3d H St
[ sh desfyls! - FOUEGIJ( RBOSCEdse d Hte. , 198,0999).Har | an

1 Oysc o 1 ddz0dat + j dzdzj-dsO defQoggy disizmte W 2 O dafisiLtds O M ls |
Otec d dzdzd Is O B( , Yyofmlsdydes Odzj otedIlsdmisr dsd Mmts M
CosdeS ted ydqwvdsd. 1 o jterndzgj 2 yYyoOmlsd wOLtejL O ofMmistej
ball e. [ sk fc@yIsmP80 sz Micqi B @4 Esse d Htc. |,
al., 1997; Dallmann et al., 1999).

10Yys¢ O sdSklstsHHjdz ddsd s eslsjtcdoamMEd?2 oL teC
Odzj otetsdzd Ists o ; B MR is ¢ s PO WRE 1 0 His. , 97,990 ;
Dallmann et al., 1999).

[ WL Odfiplstg odo BB dzfsy § dad W (Mo dlO fetedew! jod
fdted Ctor o O A dig @ sEd i3d ( Mo dlsts2 | jdz' o jydww!

1 Otctagddy dzj Off Issfisafspy J dzed W ftcj HiMIlsOo dzj dzr e dlsts
ftcj HMIsOo dzj dzdzts?2 ff Pay ¢ B dzla tg Bydz'datpHiE | 2O OH dzts?2 YO
f Oys ts?2 | dzd iote jAWj ' dglsded@jdis dzts?2 | sfylstsydzts?2 yYOipSd. ¢
B (¢BOSC @ISO d HE., 1990; Harl and et al ., 109

1 Ous O AjMmisddze j deo dgrdalseff § &©® O elsPfndn’ B3d ¢ § )y O dzd
ftosmdzw ddd d ddd Oz ¢ sdzc dzB B 301§ BB .0 ¢ [z EHtsdrts figfls
Harland et al., 1997; Dallmann, 1999).

10ysc O Jdzdlstej W' jdzdzjIs Mmtse dzOMmdzets L Odzj e Is dz
Mo s ts WMiste jJded ifpdpt€iIte@s s dzts y j dedw i3 § Oysd 1 Odzri j ¢ d
fJdMyodzd S oOoddd M fJteshmazswvdd bkceddmis' A Ote ¢ d dzdzd Is
(¢BOSCE®@BSO d Ht., 1990; Harl and et al ., 1997

1 Otetalgddy dzj Of s d 4 tSls dzts ¥ § dad W (Mo dbO 1dc
i JtdgirCo O IsfPuiz' BMIE 52 Y sMmdzj HsSe Olsj dz' detsfils: ¥ ( Madls

O ®dz2 B MEIgdetsy § dzd W ftcj HiNlsOo dzj dz Mo dIsts2 S
Bsh desyls: Meadlsr HBMisdeOjIs 1200 &3 (¢BOSC kBB
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2015) . 1 AjdzstcOdz! azsAsMOPDOH dag? d IsfOMésdH j dzw 6 Is
 Odzn! j e dzO d R dzdzmn ' j G dzO.

dfls 1 Oysc o0 1 O0dkzr’ jedzO Mtse kzOMdets L Odzj c O Is dzO
d MtsecdzOfmdets § jtej Ctor 9 O Ismw f Oy hPtc JRHAAAGAL | J tas0AACn Is
L § dzj dalgg ©lstBd Is s dz9f ts ff dptinuiiPlstlzdcd Oz, MtejHd dedn o
Csdzdyd Mo s BOSBEh dzr » ftosmdzsj o cGtcOo j dzdlstso ¢
tcOMY toj HJ dzj dzde -G O teds jistelaOdsctly" dpdzisS tsdz€ t6j yd di.ts  [18h0dztsdR |
(¢BOSCE®@BSO d Ht., 1990; 208).1l and et al ., 1997

dfd®Odzr B 1 OYys © Rdzdzrn' jedzO ftoj HMNIsOo dzj dzO  Bis
ftosmdzsw &3 Odzj otetsdzdilstse d f J MyOdzd ¢ tso . {Isdzts y |
COtBtsdzOIsdz | SCBdzStejydd (MdHjtedlstseor § d/ ddzd H
ball e (M¥jtdud mMMdd ted o msfdgylsdsd dzj eOdz! dz' § O¢
ety d Mmisd M §E&hjyd &3d YHEOR], Mdtsyjdede’ j ¢ Ofte

Bddzj €Odzr ). [ shEasMBOOY U OCkdses d HE., 1€
Dall mann, 2015). 1 jtndddDuEd oo s fisdpzs fds
(o2 &0 0O d HE., 2021).

¢ dz' B fiiLlsddgts y j dzdv B 2O O Isfpw 2O s 6 d o K
zfdyBjtecjdzO0 o MmMMlsOej §OYJS [ OdEMsOCCjdz
Yyofmlsd Hsf sdzdadIlsj dz’ dets o Hjdzj dz2O f OYys © z j datetsC W ¢

1 9C0 [ OdeflsOCCjdz Mse dzOMdes L Odzj ¢ OjIs dzgO@ ¢
fdztsy j 20 f jtj MdzOde O " dBdMw §JjMyOdd ¢ O3 Odzj
40208 d3 (¢BOSCEEdBBse d Hte., 1990; Harl and et al

1 O0ys 0 Addzdzj e jtecgjls diPscifz@Oezs [ Odzd GOPEC |
Ot d dzdzdIsOdsd d Odzj otetsdzdls Oz f ftetsmdzsw d&3d f j M
[ s dgsls 7 2F3BuL ddiz ( ¢BOS EdBse d Hte., 1990; Harl

1 OyYysS O zJjdtesC W jdzdzjIs Mmtse dzOm ks LAQddgdrj GoiBly todz
dzj Mse dzOMdets § jtoj Stor 90 Ismw § Odzj 56 j detsor d3d sls dz
Otecddzdzd s O d Odzj o tots SO BB. df t6 ') detO iz Bsth OGS @i 1
et al ., 1997; D&zl ;A d BB izE ) J dzdhWf Is digjfifps 6 dzC
f Odzj 56 j detso ™ dzq .
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FPtesodzd dzORtsHBS dLEZYyOjdd" 7 Ccdzj dzH tsdzd Ists o
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dlstcOIsdetcO¥ dw otMmistsydzs?2 yYyomlsd 1 Otej da

fiLBL2MEd) BldzsyjddYy 1 0tj dyjosO dBstew ttst
9 MOds?2 OCoOLtstedd 44 J attyflHIRElzOB O dz@dzts o MC
dzd f s dzdzts Zdlssdzsecdyi MSd2 MmMeMmlsOe d oL OMls &
2021) (@ fn. 1. 3) .

Stem<C dJ ts Is datsfry G telzdlavr Mm¢ o Oy ddzOdid ZIssC 3O dzts o
| EHdZzZse MEOVY, [ jHBOOVW, skt]fitxa@id®e OV s 3@ did<C
#J o jstefslz HddzmC OwW | MOtOSCIsjtec oL Oddistslsdatsh j dzd 2
IsStsdzh Odsd HEMistse jtedets dzj L o j flsjdadfmdzts Pdzj ds@ded j» J
Zzfdys jtecj dzj , 1 J Bz AtOdzZyd® RMdWO d 1 sots?
tcOMmydzj dzj dzdJ ¢ temMCdr Isdzh d L OlstelzH dzj dzts, s ls dzts
ZORBHSd ~OtOCIsjtedL 28 sw §f dzsr 52 MBh tcORdes s &

1 X dzj ¢ S degy J dzdW  ftej HMisOo ejjds’ = Is W dr"juR0 dzf)
el HCdB] (Joshippt Bpddtdzdlstse d Odj ostetsdzdIsts
ftesmdzsd Ctdec dzsdZ] OIss9 Yyomists B dzOtclzy do Ot Isf
Cted dgdzd Mis™ 7 StotoHj, MdEB dzts difeddz Wt jyd tetso O dzdzOw 6 O
dzd dzL sysd bkcdzj?2. [ tshdtsmils: dadydzjt temC s 306tsdzh
B, [EHdEB6MHC &Y ¢LGUABRYANSE QY wiffldCidxy. MUowmts . [ E
otsLtcOMIs Istsdzh d BYftej HJ oy Qdzdgd?2 € O@Qdzjtetd d4daft? Wstste
f 5L Hdd2 VfadudandedpZ IstsOtc (5 BMstcOCBHOR) (1 OB

vtoj Hdzd 2 0 SdrH Y @zj Is o ffjismy Odzzd] dzdsiisldim OI2 dsdif© QO
G dzd dzd Myls " §  cfG drq) dpdufPisizd i IstslsWzjsopdraf ' B Ols O

¢ Odm @2 ts M Cfly dzs( Pdzesy Jf dp'te § ) dzO d o Grpoh] csyigrfiif
fd BYS o Otcugg $ § MuOded ¢ Is Jidsdeiss] O dzj o tOERYf B tc ¢ d Erdgdls
ftcj SBXZOHOdzd j 5 f j MyOded ¢ so. 1 jMyodedsc¢d yoOmlks |
Ctsdzc dzsd3j 6 OIs s 9 dzd dzL sy <€ d fizve dfvts  dz@sA tdeHOMNAsd3  2WintdsteX
sMistcOSCsH. [ B dZB3H6G! BsEcdbffsd5 Htc., 2009) .

1 O | dzdzts 9 jsAsfigtsdy jj dzd W nOtcOCIsjtedL 28 Isfyw Yd teg
Odzj o cPEB g zdzdIsso " » fstesH GBEO dBMisd dzseH oy B dzj #
ZMmls ©OdzO o dzddz@j s O df tsW stcOdZd ded W j t6, BSOS BH (1 C
(BOB® o MC o .-2 [dz Hldgtsdadigs oQjw? -1)gMikhdilava et 4l.,j2e2tk)o O W

l jternded?2 stesHj tztcj HMMlsOoadzj dz  j MyOded € s 52 l
Otcc dzdzd Istso ts2  Istsdzh j 2 Edfizjdedizdy OO t€ 6?d) dzadd IseCddigilz d§ d
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o sdzy NS sG ts wigkzmse ; GiOdzd Y- B3 Y HE Is s dzh O dzd
~nOttOCIsjtedMmMisds | RY.

{ ¢ MV stoHsfipdafspy J dedv o dedy dzj 2 uOMisd j fipgrtizy gide’
CoOteyj or d3d -cdzChlzeC Atelagjlsotstd ¥ dzd O dzj o tc & dzdgt O 3¢ ts iy dzts
L j dzj defgy @BBtsc d dzmzd &8 o | tc nidEjj s Guddiffds dizef OO tsded Istso *
Odzj o tetsdzd s O3, M dzifigigvte 'h fdizd MY s Wslg fl3dztn § te dz' d3d & dz
ssdzh d BBdzij 15 3. I tsLtcOMmMls tslsdsy j dd?2 Fidks Qdzse
1995).

sddid edHg By j dedv Mmdzsy § dz' o itz dzgdg) alli tad
Cdzd dzO3d, o o jtorndzgi 2 YOMmMlsd T dtdlsdL dtese Odzdz" d&zd
Ctsdf dzj STk Hgdesydmls o OBBsddlstse (zktkjStseO d
Slsdztsy 183 (v kzmMdzse ©, 2021) .

]l sdzy fgdtg dzj toV UIsGdEEN J jdzdw §toj HMIsOo dzj dz" Y J teds
9 jtndzg 2 yYyOfmisd -MEjedzyls P c i frdgdzts Odsd, MtsH j ey ON
OBBsdzd Istseo, tfMmistecr B j dzj Bdedlstseo, BBEEBCd ©LOC 5¢
o BYjteo j 2, sded m dIsT d fddtedisdL dtctse Odadz | o tSH
sftejHjdzjdz 5 S dzj Sk Hddsydmls d OddtsdzdIst
otsdyMEdr Glsdtsy j dd? dopsMmisOo dzw jIs 29

[jdzso OV Nd@Gy GBOstedd 1 Oj dzyj o O st dgj dzso
ftoj qasizh jilse j dedets dzdy ded O3 ©lsH j dzsdg, o j 8dsdgbsS s
sjtttedlsstedd. 1 dydaj d3j dzsor j ldsyjddy M dj hse
dzj MSE &ZOMdzes § j6jSter 0O sw § Odzj 5¢ j deso ™ B Is 5 dzh

1 dx dzd 2 .8 Ozi0d) 1] Islz] to d Esfigliisdy ] ded v §f ted H s Oo dzj dz’
ssdh j2 cddd ) COd ydlsser &, MdHjtdlssse &g
tOMmisdlsd dz dz" &3 BMisOIE OB ; IsOC >y §  evfsldnd jOus@z Ig
CsdCtejydd d L jdz0 ¢ dOkStddsO. | L tcOME sBlsds>

d BBdCtesWOkzd (1 O0OMtse d HE., 1995; (e, RGCT
400 5.

1 Otctejtalj H dzj O fusldlEyjj dad W ftcj HMIsOo dzj dz G dzd d
Odzj otetsdzd Ists o , tod X J f4iMmMyodzd € tso (9o B Otctsj Cf

fited mMdzOdo O " ddsd MY ) Odeg 2@ Bzl @ dgjd@PHdsC 52  yC

BOtts] BMC &2 YOMisd ©OLLjLO cdddr Odjotdlsdfls

CstdL cdsOd ds mesdhlk j, otdddmnls' j, dJdsdH-C

OB dzé HOs sfw  fMdzj H' 5§ ujded?2. 1} tetsfmls ifs@dzs sd lsQst
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mMemlsOe O, Fedzj Wdydtetseo Odedz" J tcOMmMisdIsj dz' dz" | ts
cmMekmMlsCsoé MdHJjtdlsO, My d¢ & dzr Gk ¢, W tstc Odzd
1 dy dgicj Hdz] Of s O YyOMmls: Issdzh d R OLOSCIsjtedL 2] Isf
Pedgf 2cdzd s 7 f BStesH; 9 Gldzsy jddwn SO J ¢ te
COdzr ydqisso " § SCtsdzSted ydd, o tsH sStetsmdzditafj HYdx)teEDfdifiipgd
tSls dzts y |j telds[ 46570 H & 700003 ( Mi khailova et al ., 20

1§ tern dzj O@dMmE i Isdsyztsy J dzd WIs O o ffitg Jdat i) o ded ¥ dzj 2
dzj t Qo dzsd3j tedz" d3 yYyJteJ HBSBoaOdzd j &3  J MyOded ¢ s, Odzj
BOsBsh dzr | fteshatsd Ekedj?2 d -dadeyddddiPlsr Gdz'fBRtg s HO
tcOL to]] WA cOo desd3j todets yYdtej HizE M d i3 Mw G dzd dzO d3q ,
(dzed RdedOdz! B) ; GdzddOdd M wiHSdid feshdswdd O
oJtendzd?2 OdzzB). IBGLWKGOMI Istsdzh d tSftejHjdzvjlsmw
2021). [ tsh dztsflsidzdo jag Odizi @MSETJEd BSIsdztsy § dzd 3 0 d3tyy J &
Mtcj O dejcr dzj OlzsEZits 23 2 0 3.
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| ZOo @8t dzgj dedz™ j] ftoj HiMIsOodzj dzgdwvw B bEMdzse dw A
Gdzj dzH sdzd Ists o

| dzj dzn SdRPs ydistser j fMjoHtdtsteWsLr, MW tsttdd:
dsodiskz (15,t11986; ito, 19%nidabel, Schulz, 2001; Dahl, Buchardt, 2006; Lu et al.,
2012; Last and Last, 2012; ster dzce d Hts. ,
Zf sd&3d dzOIs! Mw § sH Mdzj HEzE P ddi3d dzOL 9 Odzd Megifen, O dzls t
1989), IsddzesdBlsr 8)Ki mtesodls (Browell, 1863),
GJ dzdzts2h d ( Ko, 1896) , B sdistemME dj tsekzdz ¢ d
1974), polar euhedrons (Kemper, Schmitz, 1975), hedgehogs (Fricker, 1963).

RC Qifhlsj Misd o 5 H dez@Is SRR’ BHHIYO. sC an@sQ) O dzj dzd ¥, =~ d o3
MsMisQoe HftodtoesHddtses JEOdIsO dqLkyjd dzdh: o dzj d3d
Pauly, 1963Busenbergand Plummer 1985;B°%ke et al., 1999;MalagaStarzecet al., 2004;
Vavourakietal., 2008;FerrendezD2azetal., 2010)) . mtslsw MtsH jtey Odedj Mg O
HsMisd e Ols! ftcdd3j cdzs 0, 5 d&3OM. %, o ftod gfzddz ~
wsmw@zse ( Paul vy, 196 3; Schubert et al ., 19
Vickerolsd MmMxw®22) , zOdetsdzr hdj L dzOyd dzedvw tslsdz
ZOdBtsdzj j dzgj zfmlss?2yder n tBKOL YyoOs dqSOdkO, vyt
BOcdzedw o Jjet CtedMmlsOdzdzdyi MEts?2 MstickCIlskztey .

RCOJADOC Is] totffd iz P dgdhw O df et 3¢ j o d & dz'd dgds © dzdzO d3«
(dz0O fdgidtBieckmannet al., 2008; Tang et al., 2009;Rysgaardet al., 2014),0ls © ¢ ¢ d
L9 jLHBSESB®@BOE das @O de Selletket al., 2007;Garvie 2022),d d&3j ¢ i d dzd
C 9 OH tefOisdlzatsdzO Is &) | I (@8 § tc JSwginsord Hammond2001)l dzj C sSlstster |
Mz yov s Bt sdtsecdwy SCtedMmMlsOdzdzso S OdlsO By Jls
Jets tOL dztsy jdzdw ( &2Oftedd3d o, Kapl an, 19@8Bdj Bhe
CtedMmMisOdzdztso 9 Ote! dqtelkzj Isfmw Is 5 d3¢ d3 (cbultz200)ma n n

RCOdIs Whtediddtolkzj Ilsmw ftoj dd3lzh j Mise j dzdzts o a3t
G dzkz B 5 ¢ ts Kdxlwatzt dl., 2001; Galimov et al., 2006, Krylov et al., 2015, 2019; Vickers
et al ., 2022, Kryl ov et alSchulz, 20011 Gspone etats,dzlz i s
2011, Stein and Smith, 1986, Fink et al ., 2
(Pueyo et al ., 2011, Oehl erich et al ., 201°¢
2001) , fihjttOr ( G8k e tc, 2a19;.Bazar@va at @l;, 20P4¢ 2088p i u
Stepanov et al ., 2013), 9o o9dH] bkEWsesra { dtC
O o jtorndtsmisd BstemMitsects HAzO, sO¢ d d&O acdozizs
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2013; Zabel and Schulz, 2001; Lu et al., 20Galimov et al., 2006; Kodina et al., 2001;
Greinert and Derkachev, 2004; Derkachev et al., 2007).
I sdz hddemlseots RORBHESE JCOdkO ftwodkztesyy dets €

2001; Gal i mov et al ., 2 Puelas et bly 2007; NpEnesttal.,, a | .
2014; Bauch et al ., 1999), HdOLB®BJIsOd3 ( Do ma
et al ., 2012) dqd ~rtdztHd &8 dhmlstsydzd S O3 ( St ep

Slsdtsy j dzgdv 5 ZzOStHSd dSOdlO daj dL e jflsdy .

Vded € Odz! des?2 tsMtsB j dedzsdndzd dzd 6d SO J s ¢ BN OO
B dzj OLOB] “wodv jlkfv jet CtdmsOddedL Oydwy o j
Is § &3 j tc Ods zHotButs47Di eck mann et al ., 2008; Hugge
[fdzd sj B j cOLtO ftojor hiOFdsls ki€ {OREMD jjls fiy "dzOdad
gL BJLOBHMBSET COtBtsdzOIsO COdzr ydqvw (S 0O0dz ydis

COdz! ydqw) + oBHO (Shaikh, 1990; Ito, 1996; I
1993; Pauly, 1963; BR3cistzcdHtcsl Odz? 3yg&3 ) Ps
et al ., 1993; Garvi e, 2022) . lted 1 Istsd3 daj

steOdMY stedBOydY dSOdlso o COd ydls. 1 dzOflsswh d:
fsmisjf jdadets Isjtew jlIs otsHlEz dof 2 jteg jistg Me@ o jOdpds? tg(WSic h

2023) ; (2) deodls ftojotOh OjIlsimw o COdz ydls o
odzj "dedrn Ct0Ojo CtodfmlsOdzdzO, fl dzj L d20Oydilsj dz' dzr o3
(Vickers et al ., 2022). 11td {tiw0dd azfdrSRgHEY |

JdSOdls LOKR"OjkmMy &0 BsdscdHEesS Od yds f Ot
f sdzdzsfls! & fdzsy j dz0 KBz JHtetsC Odzr ydlstsdz, IstscH
dSOdlsO d WHKLO dBsdscdHESS Odzr ydlsO N OtOc tsdzd Is C

stesdBj Isj B jteOlskzter dz20 StdMmlsOdzadL Oyds d§C

dMrtsHdsets tcOMlsostc® ( Kodina et al., 2003; Su
1987; Bischoff et al., 1993; Buchardt et al., 1997; Greinert, Derkachev, 2004; Dahdréuich

2006 ; Hansen et al ., 2011; Oehl erich et é
fsCOLr 908 1ls, Ykt qeoOdlk &ty jls CttdmlsOdzdzdL-ts9 Ols!
gtsdz® (Toll efsen et al., 2018). Rtsdzg Wrterip% Ols O
and Walter, 1990; Lin and Singer, 2005; Ta
Bi schoff et al., 1993; Buchardt et al ., 20C
f stetso’ n 9BH, BBBGEON jdder = WtsMW tstetsd3hey,2004,u et
Kodina et al ., 2003) . 4 Hikzet?2 Mttdz , 1
Stockmann et al ., 2018) d dzj Sslsster §J dzOn tSH S

COdls0 WeMmMWst djseWL Oljdjd | sldduyd] sl
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CEMsOdzdzdL Oydd qEOdlsO o &OBtstcOIststedzr = Efmdztse W
o ftedtesH] YJj td MfshseMmMlselkzjls StedmlsOdzdzdL Oydd
et al ., 2017) . Il T mMsCoOw hjdzsydshls:! (pH>8)
Wsted3dtetso Odzdwvy dE OdIlsO, C0O¢C o dOBBOIststedd, IO
al., 2018, 2019, 2020).

tOMmMftej Hj dzj dzad j MisOB d dz' 'd@ R S dESDS fotstts ! rfctediz)j tdst
4 Hts +8.3 & PDH® 0sdfiljdtFtctsiH O1 i + 3 . @Hardt32008;DB
yo2¢tsomMed2, sOHjBMEOW, 2014; Kodina et al .,
et al ., 2012, Stein, Smi dt , 1985; Zabel , S
cOLddyoO o dLolsffdsdt MMisOs jykf difd® tcSHDc @™ dz 6 ¢
o j dzd yitfatlzg 3§ dz' " O v , B® ety LdtefQfigflsd s IKi ( Whi ti car e

1 d2Oyj dzdvw  dLislstsf BSEBr tsisdesh jdgdAd s O B dzd
jHdEsSYHT , 9 -Al ®dedig j] R STDL Odzd ! WRBFES dzO iEfsldcjincR! B
o sH¥SIASSr dCOdlkO=0.70916) (Buchardt et al .,

|z dzH Ddzd s s  MjoHBRBEEYW SL O COdzl ydso s
wogdzwes h jesmw dCOdlstsds (St ei n, Smith, 1986 ; | 1
2006; Lu et al., 2012; Last and Last, 2082p " dzso d Hte. , 2015) . 1 Mmjort
W stc 3z Beffdzijte1@ dz@nls o j dzdzd € O: LOjLHYOIT j Mtcts
Bdf dqicORBdH Oz dz" = StodMmMlsOdzdzso, totsL jIsSCd, or Isw dzk
tOLdBjter tMjoHtsd@steW s ¢ dzj dzH tsdzd [ gy defips f s B) 5 @ &) i @
deoOdlsO, HAEOCt Mkzh jMlsekels dzgj Slstster j dMme dz¥ yg
bofMmMistcOdzdd d vOMdzOdzd d, btemMGdd Gcdzj dghisdzdIlsr  dtL
SsOBRBYOISd L dzOyd s jeldLdy toff to JS oy o Piskiz@z@PlsH dzd dzO
HsMisdeOjls dzj MEtsdzr €drn HiMWwisCtse MOdasd d3d stetso
mMerhj 30 Md3 (s Of dzOdz, 1978; sttOjoaOw d Ht. ,
4Od3r d@3 CStkzfdzr & dL drLoeo jMmlsdzr » cEdzj dzHsdzdIstse  dzO
Modlste fEur Fos Badk®ig@®dzO d&3j MistsdzOr sy p gted w d @ dzgg Is
MemMsQoadzv jIs 1,65 dj O, 0O MO CttdMmlsOdzdz f tcj ¢
CtedmMlsOdzdzso, Ctolkfdzgj 2" d2 dL Ctbtster o HtMisde O] s
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R

tdfm. 2.1. wtw0Oo dzj dzqd J-1 )¢ ted Mb& @gizder) & dzdiSo® dafv Pzlz (s ¢ 2
B quORdHOd dr 2 < icaf fyls@eds O, dz P 1 fipts clshylsizells;r 2 |
fJcOBdHOd dF 2 StedmlsOdzdz (Rogoviktmdl ., 2021)

I sladydj 6l #€ OdHs@ k& didsitsded L 5dz0d dzsj
(1t dikzdsC) . swjHd @OOIBHES JSOdl0 dOdeapdes,] |
Octej €O’ LA LS oOT REMDE| fp.t2.a2).., 2016) (

A

t dm. 2i.2zj dgH tsdzdIs ) L sdzOdz' dzrl@, fH€ b PHzd j kBE Sdzig)
Bste )i;Mtesmh dj Mw € tsdzts dzdg geodlso Mt MdzOBts orF
YyJtej Hso Odedw yjdzlsr n d Ljdzjder » fsdzsfp ( Tr ampe
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vslkzh jMmsokzjls Is tc d ftoj Hf Sdztsy § ded W ts Is 5 o3,
Gdzj dzgH sdzd IsT . 1 jto s : L sdzOdz! detsfls! G dzj dzH tsdzd Is 5
oJhifmMloa O d/ ddzd cdzddzdmisr 7 d&BJdzj tOdztse, dzdBts dzl
et al,, 2005).) ststetsj : lwrdzj Was tsdiaf{tc s © O dzd iy ! & jn [ jdgtuj @ I
Emdzse dw n, BdzdL Sdj ¢ EmMmbs2ydetsmisd d¢OdlsO. J
B dzj 4 EMs2ydets?, ftHojtecOwm: §tsMmisj fj dzdets Bz
Yyomls: MmMtsatcOdgV jIs MisOB d tezdeteB sl . 3§ B O] if i(3tstg P iyl
d L dzlzQs teaddzj h dzj, d3las HCdEOEEts f tetsls j €O Is L dgOydilsj dzt dets o
dzj L s5dzOdz! dz' ~ Gdzj dzH sdzd ssou to(j B¢ g k e riste d dntls O dzdz'. , d
cfi smdzs?2 deseé, Y fMmdzj Hiso Olsj dz' dzets BLBASOA dayd oLOGvdz o, dzj
CtceOj d3, M BHdzsotcj d3j dzdz" 3 tsBteOL 59 Odzd J 3 o Iststed Yo
Wstedlidtcz j B3se s S Odzr ygqsoO 4§ jtcotsets Isdf O. R Ozls j dz
Isj B j tOlskztcdz = d ~d&Bdyud MSdna Emdztse d 2 stf toj H
otsLdzf §datf] o tcOy jdadz" m Ltsdz (dzdL SOV MEBtetsMmis!
ZOdZzdydy uyydbStt tOLddyddr - wHitt d CttOjo (¢
slsmizlsmMisad)] ®BOCtesMEsfdyj MEs?2 L sdOd dsfisd (BT
al., 2018).

{fbduidmS dgdej cOdzseduj Médj dmmdzjHse Odzd™ ¢
LOd3d M § dzd § dgeodlso C0O0dz ydqssd3 ftesdmassHdls o
fMmMjoHBRSGY tSL CO¢C ftOo d dzts, 9T Hjdw jIsiqwv ls
fMlsOH W A HJOGjdzjL O SCOdjuyyIsH il s&Br Is'c d f Bk
Ctoj d@gdzd MiIsr d@3d did dzgj e OdzOd3d ( Rogal a et al ., 2007
l C€OyjMmsej oCdzs yjdzd2 o fMjoHtBSEY sL OF ek
hf Olstse, okdzC Odzd yj MEse s Mils J8&REZO, sdzPx daz® dIs ® (
fMdzs Hr d yYOMdyr Oy mMEitets ojh iMoo (sO0Of
e stesyddzm¢ Ow, 1999) .

s tod Mls O dzdzr CoOodz ydqlso fJjcotsets sdf O g dzd ¥ Is
BdYf dteOd3d H Odz! dzlzs d dzd dzj ti ts®o df de tsdalzc® ty\tiasidg dfltc,iS L tp &
CtedmMisOdzdztso ddzscHO ) L sdzOdz dz" d3 Mistets§ dzd 4 d3;  to (
MesmisOCelz fjteeor 2 bdf ¢ OddlsyddOt ddel @ drisuph By (| Ga
Cslster 2 LOdBOJ I SCtsdZzts 30% ls BM jets fgBi j o3
deoOodktsdd 5 MsHjtey Oddt ~ddBBdud MSdr 1 dzj d3j dzlstso :
fted d3j Mw dzd . 10 Bdtso Odzdd { Istsets HJj &zOjIsmw o
ftoj HMsOadzv jIs MsBs?2 COd ydls MW stcd3d tc sadeed 2 fMw
calcite) (Lasen, 1994; Greinert, Derkachev, 2004; Huggett et |., 2005; Teichert, Luppold, 2013;
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Neni ng, 2017; Vichejsdadj a( S QlsRHOERBE) i3 dgj/myd
(Larsen, 1994; Morales et al.,2017).

Il sstets? Isdff COdz ydqlsoO d3tsy J ssesrdgf, {fdies)Hd IsuOD
M Otedlsseor &3 SCtodMmMlsOzdzO3d ( Boggs, 197 2; s Of
Teichert, Luppold, 2013; Qu et al., 2017; V
fjtcosets Isdf O, olststets? 5B 61500-MomzcBFe dadod(@D:)d X J o
(McLachlan et al., 2001; Vasileva et al., 2021) // <6 mol.% Mg(Q@ichert, Luppold, 2013;
Qu et al ., 2@41i0R0 WVt gRgett et al ., 20
et al., 2021); BOtednndy nBga Ce t= all..0,3 2xpD1BO% (fiNs tc
mol.% (Huggett et al., 2005; Teichert, Luppold, 2013; Nenning, 2017) /-Q.3dd30 ffon
(Vasileva et al., 2021)30O tc ¢ O MNCOM 0.023.18 d30O fgn(McLachlan et al., 2001,
Vasileva et al., 2021) //-0.35mol.% (Huggett et al., 2005; Teichert, Luppold, 2013; Nenning,
2017); SiQ i 0.020.07 d&30 fp(McLachlan et al., 2001), ADsz T 0.01-:0.02 d3 O f#yf
(McLachlan et al., 2001)) dzj € tsils thtefzA OO B tcisd HOB tcOMISOJ Is
9" MisC 5 dBOC dzf OdizO dz dixisadl, Luppold, 2013; Nenning, 2017),d H j tod Is 5 d3
(Teichert, Luppold, 2013 dzdf ts dzts diz{\kasslelga et al., 2021)s d f -figef j Y J dzd W
SHdtesHd 2 d/ ddd L csdodtc®dd . j 97 0¢ (Ffo@aandfgdzet vat
Luppold, 2013).

vtejIsd? Isd { COodzr ydsoO© tBtcOL zjIsmw dz0 MOd3
Gz dzH sdzd SO d L Oftsdzdzw jIs tsMisOeh djmMw ¢ ster . 1 s
olsstetsdiz, GHARZOCt oMmj yJ dzj f)SGEOBEZIBmMEEH Huggti dz Mg
et al., 2005; TeichérLuppold, 2013; Nenning, 2017); Fe€D0.6-4 mol.% (Huggett et al.,
2005; Teichert, Luppold, 2013; Nenning, 2017); MnQ00.51.98 mol.% (Huggett et al.,
2005; Teichert, Luppold, 2013; Nenning, 2013)[-lf o j Y isdas{tg O dzy jHotds & dgdats
¢ tc O M Ewachdk, Luppold, 2013).

l Oizs gL Bis tsff)tizh) B @ &) dzsdStid® | g flzH seidftds' s i @ Is iy w
Sls T16.6a Hts +4. 8aB®PDBls THX2Y. 4z5C dpyjtic sHOD. @A P DE
(De Lurio, Frakes, 1999; Greinert, Derkachev, 2004; Teichert, Luppold, 2018 e6ep al.,
2014; Morales et al., 2017; Qu et al., 2017; Rogov et al., 2017, 2021; Vickers et al., 2018, 2020;
Mikhailova et al., 2019; Vasilevaetal., 2019)stsls dzgtsh jdzedj dL slstsf dzsec s M
d kedzj etsH O H dAOY dslz] tisA fiisQ ¥ dod da jfrosHO® deffjfigtidso 2df@ . r
f SHOo dzw s h j2 yomisd cdzj dzH sdzdIstse Zcdzj tctsH f tsf
fjtcjtcOBOIr 9 0] BBsects MEzdz W OlstSyessital.d,tclz¥ I 8(23]. B[Ok
BjLsLB2MEdRA Iz gizfz fm tsulzd Iftdsomiszf Odz  f tod Odz@! tesB C
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mMzdz WOIstej Hizyd tclze h Hetigdpertet &.$ U997 t&einaty Perkachey 2004;
Rickabyetal., 2006;Teichert Luppold 2013;Moralesetal., 2017).

 sfistse jtodzs EMlsOdetse d Is! dmssydzed ¢ S dMmMdzstotst
[BjHdzCd g dzj dzHn sdzd stse  dBsy jIs BrIs! tsBERZMdztse dzj dats
dLlssftse CdMmMzstesHO o COdz ydqisy d deoOodbky, 0
Cohstesets € tod Mk dagrffls sh OZHOJ IS, Msslsdetsh j dzed § d3
Gdzj dzH sdzd Ists o CoOodz ydkso fJtcosEts d f smdzj H
fssMjHddj dsOydsdzdz is3d fesyj MMoOdd .

070, %o V-PDB

-25 -20

@
@

10

WkanT ]

MeHaoHUTbI Maneo3soin
@ Mesoson
() KaiHosol

tdfm. 2.3. RLBfd 2 mMtmMisOs CdhastetsHO d k¢ dj
2021, 2023)

s tots d3j sts¢ ts, Gdzj dzH sdzd Is " ZOMmdzj HEZE Is I d
dL slstsf detse s fMsMsOoa O CdMzstesHO d EkZedzj tesHO:
o j dzd YOz dgj dz' M Os sfw 000 ) WO @ s U5 MicOo dzj
Yyofmls: 8 (Whiticarjdgitdzedal .U, | £20>2)cd dzjrizHds dzd s O ,
HJOGJ dzai sdud MSdd dL d3j dzj dedw UT | C tcOMmlse Stcj dadatsc
tsMlsO §jtosdzOyUOd dscts dSOdkO. RL K dzj dad® o j «
Cdde sdud Médr dLBIssfd n o WYEEREhM] oy teg C O f
deoOodlsO o COdz ydls.
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I dimStd ¢d7 ©O0sslkOR Brd dLbzyjd JLakts{
Gdzj dzH sdz Istse . v Ofils! HRASOL igwte ML de@ M dojHE 9, O disffi) Is ©
nOwOCls | wstAB st N j ddzd o' " j sl dgEie ®2 . di
tc OL B tESM%S r 9 BGHsoLKEOMISd » cdzj dzH sdzdlsOn t
sfMtse § dedetslsw a5 Wt OCydosdedtctso Oded™w dL sstsf so Mist
Vasileva et al., 2021).

L dzj dgHsdzd st e flstej yoOu lsmw  of jtls ditsdfylgdds Y Gf dgjC
CjkBtedY HE cCodsyjdd, LO dqmnCds yjddid® dezto,
dLo jflsdz ©® 1 HJOCOLMSdr ldztsy jddvrs (James et
Btsdzj j Htjodedj dOasHSCd T o fplasCGhiarenzatli, 1887 Asklere 5
et al., 2001).

t OMftesMisteOdzj dzd j 3L 5L B2MS IR ¢ dzj d

1 d Mddslstew  dz@ Iss ylsts diZjLtsLs2MEd?2 € dzd 3OIs B
(Frakeset al . , 1992), BiLBLEB2MEd] fMjoHBRSGW tSL
MtecjHd oefMin dOASHBS. uvjfd &3 ¢Cdzd B3Osd B W fijd
9 jtorndzj d3 3j dziz. StemC dyJ ZORsHSd BetOded yJ dz 9
f sdzeh Otcd W, o disfts) deg t3jj dpts o C PC ¢ dzj dzgH sdzd Is T Hj 3 dz
e OMmY toj Higldn. dzdRj. 4() .

vted @figzj dzH tsdzd Is* HtsMistse jtodzts dzj L o Misdz . [
fsatsydy O fMmMjoHtsBsWtsL, BFdd dO2Hjd o dzd
dz0 ¢tcOo d2 MC sd3 -PamgzlVisd] X®28)s j ( Al

SO, 1 d) dedROdgIsjH jieOdzdzd | dzO~BHCJd G dzj dzH tsdzd Is
f dzd dzfinpB On Iz . 1 Od B tsdzj § YOfmlsts 1Isd ©BKOL 59 Oded W
dzj MCsdz? €5 BBKGOL Yytso B' dzd dzO22H j dz ) ] J te 3O dzc
Munnecke, 2 2 3 ) . 1 tc O rotdsjfn Is@y ddtsR o jutafs dtcd (1  dzs 2 C
CGdzj dzH sded Is™ o dedy dzj 2 YyOMmlsd Mmd3j dgv s sfqw Bsdzj §
cOLtcjLOr ¢dzOBOtMESEets LOZdo O d tj¢d [ sSdtHB
L9jJLHYOIT A Mtetsds'C soadL 1 1dz7)) telziy @sdiaf ftej HMIsOo C
Bdf qicORRdHOdz! dz" dgd Cted MlsOdzdzO 3 . | dzj dgH sdzd Isr T
sjyddedd to. [ jd" HtojHMlsOoadzjdgr LojLHYOI" &3dd Mte
2013; Merkel, Munnecke, 2023; Rogov et al., 2023).

1 dalfpdz stsOtej cdzj dzgHisdzdls™ dMmyiL O s, des ff W
MowLr 90jlsmw M ordsHOd]jd@ © ¢ttlsdc¢j (Kort.
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dL o j Mls dzr ssdz? ¢ dL swdsedted, ftcj HMisOa dzw ¥ Is Mts
sBtOL Yyr h dtod dgs® dH ® dzd dets?2 Bwdzj j 40 Mmdg Br dzd dz
i ¢d lddz#2 (Rogov et al., 2023).

Hicj Hdz] & cdg$ dgyd sdzd Is T Mo J4 tcOMY tetsmlis tc ©dzj dzdz
&zOrn SH ¢, dzOdBe tsdzr M j J dr ¢ tsdddun s tits »p findsdevj .0,
or swdzzlsr BsoOcsp®B®dJc OjIs 80 Mmd3, HdOdzBBtc Mid3o J L
1 MjoHd@BEW SL T B dzd dzO2Hjdzr -othlglstbWj 2t mfddds,d ,
Il smissC j , pteCIlsdyd M¢s2 sOdZOHJ ( Moor e, 1981) ,
2021), ciYtdedd (Vardd,2028, 2000, RogoO

l jteandzd?2 | pisR glzgey emMCdj cdzj dzHsdzd IsT &3 dzj § t©O
cOL d3j tolz . 1 ©dB tsdzj J Yyomksts oMmlstej yos Ismw LOJLF
MicjHdzj osd MEdr Gdzj dzHtsdzdIlstse  h jdzr WO 1 Otej dzyd ¢
Cdd3d ted H yjmiBHOsdzdelsdis e 2z dys j tec j dzO, Ctslstster j ftoj H
sBOL s OdzgdwW sd ( Rogov et al ., 2021).

[ j dz. 1dyded 2 \ BlgdHzj g dzso " j] G dzj dzH sdzd IsT B I dzc
sdBdtcd, ¢ofmlstcOdzdd (Tanh, 1988), dzO s OdzOHMEC

1981;Herrl e et al ., 2015; Grasby et al ., 2017
et al ., 2018, 2019; Rogov et al ., 2021; Mi
( Mi khail ova et al ., 2021b) . Clsts JHddzIse j d
sSEOL o Odzdfm! o Istsds ydimdzj d o sy detsdz f tsdzlzh Oted «
( Rogov et al ., 2023) . Il My &ORtsHSd (dkztetsy

o' MsCdr Mjodtde n d syder m hdeslsOn. [ Mdeso dzr d
Ud tedz’ §  fQdrgeetEls f J My Odzd Sds,dze tizfsazd e OlsT  d ilskzw "
B IsOdzetser § Mmdyr . 10dBtsdzj j tOMmf totsmis tc ©dzji dadzOW
LOJjLHYOILr j MtetsMmisC (.

1 dydzv v eOudde Htejodedj d3j dztse ' j ¢ dzgnderty ded Is
sdBdted (Rogov et ajl Of OHAASI7 ) & d Bd@s @ 1) @fiz€ ) Clzth )
tcj edtsdzOdz! dese s ftesedBO ({tetses d Ht., 2024) d
Bdf JicORBJHOdz! dz | tBtcOLBoOdzedw d LoOjLHYOILT j Mk

] OzOdzy deztlzs dz sdzd st 5B dzOtckzy jd2' o dtClsdyyg f
Schmitz, 1975Kemper , 1987), wuadBdtd ( Kadpd fachys JL1O jBdzi
(Rogov et oad Mistc@®R®d )( anh, 1988).

| slsjtcdodgldgd sdzd Ist dzgO2H jdz@ d2O zZz§f dyejtecj dal

Rogov et al ., 2023) . 10 ztfixgfgs | ®c jodzjH jG dzjedgHLE
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fdicOBRBdHOd dr » MiesMisE s, YOMISHdOB d&zO dL tztg g " M
et al., 2018).
1 Otcte ] e fld] Off IsfdAl dizh s dzd Is T dzO2 H j dgr ) h j dzt W
1 Otcjdzyj 90 dstcw (Mi khai |l-osfglstehjf il SRo@O2 1dt) 4
] 5L H dzdids O@zfidd 2ts Is@fkglg' wBj dz yOMmis™ d3d dzOR sHC O3 ¢ d
Lo dedizOdzn dd, zZf§dysjtecdaj, -eCuch§ldsts(Sujj MiS 151 s dO d4OR ¢
2017) d ¢oemstceOdzdd (DelLurio, Frakes,tsjlHodadoj) .
cOL g .o, tsBr ydes Bjdejj 10 Mz © Hdzddzgze Hdzw o7 &
Mz o Ysfijtjyddsy HAEvY Metshist o .
l Jtornded 2 drfsdey Hzdzd Is' 1 ssets oL teOMISO o dzOMists

0929 =1} - A -
09,49 1'}‘ ¢ 2
E_ . - (&
# . - - ‘

MMeHaoHUTbI
© Men
@ HOpa

8 TbIC KM

| | |
tdfMm. 2.4. 10R6BHSd &jL L 2392140023)¢ dzj dzH s dzd |

{BLBt f§t]HglYoadidddmits? dd) ddsdd O o

s dzOfmlsswh jets otej dgd ded MmEkh jMseakzs s ddetsce 5y
Wodzv j Isfpw  dzd  d SfQafjlst b gt Hzg g Grgetelistodzd Iss ¢ O dzj  EZH
otsMftesdL o jMmisd ¢ sdzdz 2d COEtiswp) MO dzy Qdfjishtsjdgizd dzd o
LSy jted Bj desOF Zd LOWdSMdEse Ol kOCdj fts
slmizlsmMsoakzesls yjl¢dy HJOcdsmMisdydi MSdy ftodL dzOS «
Yls ts 5B dzOtclz y j dzdzts j dz3d dzj (6 Oz’ datis ffizd jos Hnis @o sty B dzd j
fmMjoHditteW sL.r fMHsdzeddd§ Odfuszo Oy dzj 2" dr HBECOL Olsj d
dSOdlssds Mmdzzy dIs tsH dzts sote jisdg deisddts jd3 J digdsn S yLHOjjdedHiY OIS *

fdztsy j dede’ B COLOEtstl. ¢ . s’ &ZsoO) . | ©OBGI]
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Qo lstster HYIEddzsMS sz €5 HSC OL OB j dayldntds o ¢ dzjf dsrH sz ldc
fMmjoHcksesL 82 (5 COdkE.

sdfdyder | dsteWsdZtcedyjMSdy R~OtOCIsjtedmisdSd
sMmtse j dedetsmis d : (1) rOtOSIsjtedzr 2 dLcede StdmlsOd
Csdzd yjomidfoletS dzr = d otcdezls™ 7 GtcOdzj 2 : or fz2¢ dzr §
otsedzgliBr pdH] ¢ dBOCtsdzj ydegd S s Mistcj dze, (3) totsd3B
. 2.5). RMABHW (LOoHCHAAr O dadz' HEj dfvtedls. dBALs o6 Os | «

1 jtco OV C @Ksgrg@ijtdyf Wd H j Odz! dets ftsmatcOdzdoh dj iqpw
C dzOC tsdzj ydzd S 0Odsde M o wscdzizlsr d3d ddzd o' §f 2C dz" o3 d

l ststc®@®Ols j ¢ HtodH Mis GlgjddzidgO Mo j teh j deder 3 W tsted:
MsrtcOdgw ¢ Is  dzd N ! yofyls! ftodL dzOC s f jtots?2 COlsj
sBl § &4 ;

vtej syl JHAHA G 2" ) BtV sdz8c $u g S jis
sBtcOL 59 Odzd v , slsH j dz' dzr § f zOMmlisd dz€ d zdBts toj |
My jydq¥ dudezs tetsBBtso dqH dzzs YWstedgz o ¢ jtej yded$ |

tdm. 2.5. JrfeSCd j d otcdklkrj SCwdmso®d ¢d
¢ dz0¢ tsdzj ydzdiSddj, f) jBdgSdA=?, MOd StedMmlsOdd o tscdkls (

stesdizd MYJjydivdyuyd Médn dBste¥Wsdsecdud MEdns Ujt
ftedimizlMmisodj ISOC dOL' 90 Bs2 ¢S OfdzjodHds2 Mist
MsmMissdl JseGOdHYfdssoad BN jets fMjoaHtsE]j CMOCT

Wstedl HJOd) SEHBMO 0 sCdtas. 1OHEGE ©Cthkyjds ¢
28



L dzdzd f MsSdH Oz dz" d3d L s8dz2OBd MddzsOCMdyud MEBseBs o
fsfmdz) Hse Ols j dz! dzr 2 Mdzs2 yj ) dzls O, s §HO dzd O dzdel @d 5 C
9 90Ijtedls, O LOIjd o Qapikr 2d&) ( Schell er et a

s

tdfm. 2.6. sOfdjodHdoOw MsttkzClkkztO® o ¢dzj dzH tsdzq
fsilsOf dzs? keOdhY sedOydd dSO0dko fdoyodke o o
2021

4 Httket?2 Mbtosdz-4! totcH @G dsE@MPEH REEDOdzts § to
9 MmodtsedHEsSS Odz' ydls M tsBtcOL s9Oded j &3 L s5dzOdz! dzr -
Ylsts § sHBB dZOW Mls tc InSsitulr O@E3] & § daf gzizo AL R Is©O B dzts ¢
ftcdo sHW hfgtslyy o dzj dzd ¥ L sdzOdzt dzr = CtedMlsOdzdzso . CIsts
fcoltstedzr &3 SMOYHjdzdjd3 dCOdIsO, f(tod dzj Btsdz' h 503
sMOHC O ddetsc ts) O KJSCtoskztotso dzj ( 2O toed A3 to, C
SlstcO}OJls HjedHEGQEHYy]esBY j AR desf tctso 5 H O M d ]
deodlkso, d wedw jlsfqw Isd i d tgds.d? .{7t9 d L(dP&®ChE).d3 cBdmjcdhH
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| 0o POBjedOd d &jlsHT dhmidj H s Odzd

[ Oljtd Od

[ Olsjtced Odzs &3 dmfmdzi Hs9 Odzd W f smdzlzy d dzg 110
fteJ H dgj sdeffyCdefjrdsj dzsor 7 tSlsdztsy j dzd 2 1 Otej dzyj & sz tef
ftsLHdzj BO?2 S$fg@bizspptsn dzj BO2 sMME sc &2 MNE p dzdzs & p 2zig 6
(MSo. [ EXxdbsio H&OM dzj B OB O 8OMS ses-1){ §§To . |
tcOdzdzj C dd&3j tedH Y MC ts¢ 51 fif t&]. H dfzj doStidgycifEtdHHe) iz to(dHifleam.C Ow j
1); 50T f sL Hdzj e tsilsj tod o4n,S sfig®o,.( gl .A jOHs dzd dzd j dz] & .
f sL Hdzj B O tetdsq dginiC @sfeldsi € s ¢ 5-2); (3H)iCfigte | H#f dgjHHSAB OO IsMC G s
Dh-5 , cOLtcjL [ StesdO@Odzysltst swis) cOBISO ( cOL tc]
zfdysjteej dz) .

JBteOL yYy"r B dzd tssdsBadc OAMAS H Potfstsdzj ' » tOBMSIS dzC
10§ OHde" 2 zfduejtejdz 9 2019 eBHE, MtBtOdr (o
1 OQtcj dzyj osdBstcmMisets tojedsdzO (A1 v 11 RRJSJ OdzG,
fo¢. (LRrRL 1061). ubtOlsdc te@GUaflpishs i dfftsdstsizsic diduy
SftcsBso Odzdz" » kZtetsodzj 2 2O tOLWKGjLOR/ CB8dBA&E O ¢

[ilsHT dMfjdj H o Oded W

1) S ObtHtsdz® di3d dzj Myd dels dzOW  dz3d € fotsthE Jsif Jdzd v«
difdzj Hise Oded W B dzts d L cifstisdzp teldg edgsdztkr 10" BE jtdftstizSoOm ez
L sCMdHds? Mosdj. I} jsesceo¥dujmnSs) s§dMnodd
BIC oM sy j GI3y mpus OBKH 5dz¢ dsd dzj My d2s dats @O 1 i@ i
COW jHter toj ¢ dtsdzOdz dats2-) j Isgjj tesedisterdfig/C ts ¢ 66 O dzCdsts iy lz +
dzd o j temdls jjs Off Otc @ddpldstayd f tetfls@®® ¥ d dzB ® O S LBEAGKY to W X
¢l , fMmdiosa 3s =igca) .

) jbescwOYdyuimMSd) dmMmdjHtse Oded™ § 5L o sdzw s |
MsmMisQe, cOBdllzMm CtedmsOdzdase, dOdduydj oddzj tcO
f StetsH OF .

s Ols tsH 5 gzfyuggl dzls dzr | dimMmdzj H s Odad W fsLotsdzvels
SBOL 59 OdedWY C OB dzOIsdz" = 3 dzj tOdztso d kmdztse W
(s]) Mmoejudddj oL ddS¢Ojlks dotwy]Hljddzf)Igdndse j fladdsts 4 @
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ftso jtondetsfls! tsBtcOL PO fids jLf Q edefffy dislds o= dedie(dry j ¢ 56 15
B dz TR s j dedesMmisj 2 CtodMmlsOdzdzd yj ME 2 MistelzC Is

89 J ud ded § COteB 5dzOIs dz" n d3d dzj te O dzts © stftej HJ
ftodmizlsmisoadj ds o Mmistclz ¢ B'FE Pkl dig jteiCidits o] of jisodstsds’ M n:
(t16): Xdsdgry Mnw o dzv «Akfsd odOdsdsdsdd def ¥, o st ot
ddzededtlkzels jets; 8 eodzdwdzadd Mo ddzyO dzO Mo J yd dac
BO&zs ( Boggs, Krinsley, 2006)L.zsdsGws t£d2QIs ds'H jdztsc
(Y4 EBe®Odzy j 87 3, C tc@fipdigzag,” dzp dzy H difg dzts 9 Ols ' d3) (f s
Krinsley, 2006) fme j yd dzd § d3, sSO¢ d dzj SH dzStets
Mo dydddw. 1tdOd d2 Isdf MmMejyiddw, o Mo
d MiSkstedOd desj. wydlojlsmw, vyl Ctdzyj dzlsted y
Msmis©ej Wdz¥ JHO (~dBdudmMcd?2 MtsMisOs, s} &Yt

Efisadw), o bkt otjd¥ COC MjSkstedOd d&Ow Lt
©OL dzd Y B RO dEctesf e OW d uj MS dn 20§ ©Oo dzj dzd2 e €t
2006).

[ 4 Wiclsr CtedMlsOdzdzd yj MEts2 tojnN jlsCd OCYH | ¢
ModJydiddw. J1Btdj] foHtesBdts 5 IsdfOr d yojlsoOn f
Krinsley, 2006.

2)uC Odzd telze h @) s to ts dzdzO W R LG jtedadniS 5 g o5d yj S 56 1
BgCtesdisteW sdztse d d Gdzj dzH sdzd Istso r A fmj oHBBRStEW S
1 dzj € Is tets dzdzts d3 BICtcsBIBPN, HisBE®lziHso D dedets i3 f
toj dzlsc | detso MBS & | clpf Bdeese 5 B ¢ toyEMaK(MdZd2L 00 (Atz OBets
f OtcOdi3j Ister BIStesMEtsf O EMSstews h jj dzOf tew 3 j dad
MBSO HOddZ = 30 Mm) . RMMMdzi Hise Odzd W Htetse j HJ dz
CJl JjBdBsSHJ dz' e. v sydatsmls ¢ Sfted Hjdzi dzgdWw MtsH J e O
ftoj hj dZ® 3 %, HdzV 7 tsOE@E v deded stsdzyj degsteOydd +
CeiwWWwWduydjdadsor (. ¥. ) d20 MlsOdzH Otclsdzlzs Cted MisC
Fe)CO s IMmjcet Br dets L gy j de dzsy 6o g,

)t J dzlsc j dztsW OL §9jrdlls cQ dddsdtf@iudada r B df) dzH sdzd Istseo o
t d Metocmdesds A j dalstej gl BJ UL ctJdasce j desHdWteOC yd s

HdWttOCIstsd3j Istsj] Ri gakkau dMidazujldedxj ) | | o (288 0sf,0 dz
Me stetsfls mi j &S d 2A/ d&3d dz, hoe 0.02A. l sdzlz u g
foscteOBBdtsds § OCjlsj PDXL 1. gdzvw dujdasdW ¢«

| CDD. t jdelscj desWOLtsar 2 OdzgOdzdL BTM dz o' ff sdzdzj dz H
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NalsOBddz dzr J| dL Bl Efcfdy jtisiHd®l ddd ¢ doff. diteidatstHdg
CdmMizstesHO d Ecedzj tesH O 5O Gdedd s ©1 ¢ tzg vzH 15 dzgf dg & B dz4
RO j Clstesd3j Istc @ Ddazlfitlsed dits sBedirlaGracsie dtGy j dBff U H O dz'
Slsdesmdlsj dz/ dets MisOdzh Otels©® PDB. uvtsydetshids: 8 @ st
ZOntsHdlsmMw o HtojHjd&zOR 2, 0N,ufstsi§ dzedh, jodkd ja  fiff)ds@sHs
Lt CdMizstesHO  kZedzjtetsHO tsftejHjdzj dzgs o

1 jtoj H sftcijHjdzjdd]dB Lol dsects MtsMisOs O
tcOMmMMmj wdzdzr = d tJjHSEBL Jd3j dz2 dz" = | ddj.ddj dals ts &5 IS glaPts Q
f sdzd §f totsf Jf dz§ wetke "d3delz@f 1fStesdzr 9o Odzd o© 0. 01f HCI .
mMeh ddz desdz " COWE t&sd sy azfi OBz MBEBDS2 thMisOlst
2.5 d&dz 0.1 HCI d 3.5 &z 1 HCI , sfMmils O dzw ¢
fJjtcj d&g&i h do OW . l esB Iz gjOdldsteoditdz cdi@Hs @ B flpdH C s d3 M
BECM. 10jd3 jets or fOcdoOdzd HEts MEzhatset asMisOls
RLMBBJtojdedw ftosotsHddzd dL tOMmMlseotstcO® tBi j @3Bcd 50
cOMmMsostc OLBOoa YW dZd © 40 tOL .

5) RL slstsfr ) Is fetfsieay) dd# . dzd J dL slstsf dztsc ts mMsmlis
Cdgyd delstc©Oydd M™Mn d Sr BN dzd o' ff tsdzdzj dz' 9 K¢
{ SOIsjteddzB ZtcG ,-MSdzJ Isdz@fYdiEfilsERs d3j Istcy Nept une Pl
Scientific), sMdzOh j dzgdz" 2 @ MdMmisj B2 9 aUSA.O { to!
Il sdzz yj dzdz § L dzOyd ded W detste 38070 dzt @207 1frPIs204dBH. O t
sftejHjdzj dzdw NO. 00 3 %.

6)1 dzOo dz' § d tOMmmj "dedg'ri] dzjddgddij Rl dzyj dzlste Oy d 2
o' ftsdzdzgj dzr o Asl | iB0dZOdzdlsdS R4 4 UL AESt ¢deQ |
Y jeSslskj Istsj Optima 8000 DV ( Bélyf ®GRFh, MGRNner ) |
[ JtwOydtsdads j f OtcOd3j Ister M j Clstetsd3jilste5O0 0 ol ld;ts
ftosBtsf sSHOs N d2 TPBEBEU/ KRYedas dz0 M sBBsc @B ] &' diz/ 23] iz
f dzOL BsstsBteOL 28 M 204 Blstizk di3@ tlzg ts GipP ts ) 5 BO AP @itz Hdp ]
MEstesMmis! §siDYY Gamigd tdefc Oo toj Wi 40 fiffyf. © dizjdatadfird Ists{m
My j Ste@dz! dzr j dddzdd: Ca | 227.546, Ca |1 31
259.939, Fe 11 234.830, Mn 11 2576 1 O , Mn | | 293. 305 dzds.

Nt dHEBL | A3 d d § i dgHddsdely d3j zt gl J . 4 dzj o3 dals”
B3 StsH SMS | £'Pdzd o' f tsdzdzj d2@ o A sl ¢4 J 5@ &OKRG dodf Uzs Rz
CoOHtokf sdzmdey Glsig@RMHIstcj Nex | ON 30 OMultieléemtk i n E
standard solutions (Inorganic Ventures)) [ j ttOyd tsdzdz" j f OtcOd3j Iste’
or MsC syYyoOMmistsls dZOWS5 ORs M ldds; s ctsB s tsSH OF 0 d 2 d defs s ¢
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dz/ &3 dz; MYy sMtse dzO@W HQdzdde Y ;dzOf W3S te sifiils 15 foisz/ @B
o] Y wWOMY " dijddad . satg®BEYR] Y MSd2 MsmlsOs B &
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163Dy, 1650, 167Er, 169Tm, 172yp, 17 y . [h B SO St Hjdjddw (1SD)

34



| ZOo PBA OV "OKOCIjtedMisdC O wWOLWjLB d MistcOls
Gdzj dzH sdzd Ists o

10 zfdyesjteejdad cdzj dzHisdzdlsr B'" dzd tslstsB e Odzg
(Airport Road), (Cdbm¥%' jddjls, [ @Dl cOBEDBh 4 A
1 Otej dzyjotsds Bstej dz's " @g§ o Aoff dettd BdogDME O Y j-H 59 OW
[ jHBD OW[ kH s off) § @w-2folify & @v. 1) .

[ BdzOY jded W GMlsteso © ) Of OHdzr 2 zfdys

1. Jdzj dzH sdzd s dL ldtsy jdd?2 ©OLtjL O [ Stisa
sfdmMOdyr o OBl [ . 1 dQJHtgfipn’ ( WWeOc kifets tsls Weytj dzafId .
Cdazsdzj Istetso 9 H tsdz! Htesed oMCter 9 O Ismw  § J MyOc
sOtetsdzd dzj W' jJ dzdzj Is Mz 3dzOtcdets?2 Bsh desfls! 8 Ctsdzts 1
2O dzj CSBIstster - EyoMmls¢ ©f MdzOB s HJ Mdzts yadde'tsjo O dz
EZOtekh j dzdw, Md3jhoshdj Mmdsd dO djnhisd St &j!
S &zOH S d .

Il dLreyj dedesd3 tcOLtcjL i or" ag ek smp Oezd i j § @QC
(Ofls Pdz2BfIls Mstslse jIsflse j dzdats) |, fdztsy § dedz" J Otc G
dzj tc O o dats d3 jotg Aty ddg @ddy i3 ¢ tetsmdzsY Bd ¢ J MyOded ¢ s,
CsdeStojyd2. 1tetshmdzsd dijsls dzdd sedHdetsj Mmistets
ofMmistej yoes Ismw o §OYSJd Rdzdzn! JedzO. |1 ojtemdza 2
L Odgd dzgw & Isfpw dzd dzL 59 d ® @zc B dzOtstaas ff dzts ¥ &S toj yd 2,
¢ccanmainl e, twjxd +Id CtsdStei ydd ofmlstej yos lsmw o
sB dzgOtclz y j da' yd dzr g Gdzj dgH sdzd Is ' d drn i jyol
oM iMmisotsds. t OMYtejHjdydedj ¢ dzj dzntdtrd Isthste d HAftasts g @t
fiMyodsr 8 d Odzjotctsdzdlstygg g Bzt S Bise s Odzts o
Gdzj dgH S dEflSO Fd4 . L OB dzZE HOjIsMY HOO o©dHO 9oL OdABsE
pdi3jh O hdqdisd §otesHOB]: (1) HjWSttddtess Odzdz’ 2,
slsdztsy j BEJO, PO L Ol j B3 Wistedidtotse Odzd ! ¢ dzj dzH ts dzd |
ftesdMotsHddz ©H@Esse jc@faazs. ¢ dj dH sdzd IsT f toj H
ftoj dqiseh jMmlse jdzdets Lo jLHYyoOk" jmditcsdls Cgli dztcioj 23] t&
fJeOdsdH Odz! dzr j € tof ig@oztizf d fdzd dets2) 1
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Price, Nunn, 2010).
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3. | dzj dzH sdzd Is7  dL tOLtejL O (cdgzfqpW j dzdzj s BT
10dzdz ., dhi oBLE©OMI B' &z 4§ tej H  dzjRilice, Narls,s ts O d3«
2010)RL Zyjdedzr 2 tcOLtcjL ftojHMIsSOO dzj dzg Bsh dets? s ts dzh
fJMmMyuodsd ¢ O. )| LIssds ftosdjylzlsej BN dzts kfls Odats
| dzj dzH sdzdIsT ftoj HMIsOo dzw s Is MtsB 523 LA LoH WHOSO d§j Idrjdc
i Ctod Mls Odzdzr H dzdl dztsPtc jHHEIEZ] £ MA@ MIsd tOLtjL dzOtlzh (
s 8. 1 o wh@ejtQ] LEOBO ftso jton datsfyls! o Mo tsHWI
ftesmdsy &d ,§ joiful@dafd:d.dj MmdHJ.tedusesiplipy £ fiplsiaO dety ayaf,
Cdzj dzH sdzd sso ' 7 ktetsedzw, MEtsdzyj dzZlstedtetso Odadz” § 1 te
10aHEd §MmjoHtdstcWidsa d dfdae{dskOielss udj daf tc jSH inds O o dzv & Is
MesMisTEdMmMd © HJOHR] Istej , or sw Bz Isfhdg 1IOdzdedes DIs
Gdzj dzH sdzd Istse B'" dz tsftejHjdzjdz COC o jtfAdz) Aitsldj tod o
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letejdedy 1 sdms MCoOYdde Wodzw jlsmw (Rdedgtsenet al.f etsj €
2010). 10°BHSd cdzjdzHsdzdIstse B '™ dzd lsd3zj yJd dz@ dz
(Grundv-g et al., 2019), dts dqL Ekzyjdzr dzj BT dzd

1. 4C o 0O deRO fDdsBEZtcj 20O oBdZJLd ©OLEKBIjLO [t
o MCtocr d&s®dzO dfdisdi € d J Sls dztsy j deoE" 2 03ts ffigzis ifg s © 9 dzj dad
fjtej MdzOdo O h d d3d iyw Otce d dzdzd Is O 3 , Odzj o tetsdzd Is ©
CtsdzG dzsd3j e Olsts o . IfmMjets Br dzd EMmlsOdatse dzj dzr fwls
321. 95, 322. 9, 332. 7, 342. 95 d 344. 7 d3d Ist
Lo jLHYOIY JE2 MBetsMmis 9 tHIP 5] 4 tefisiL gcOB)dsdzj ¢ tsls j tod o
| dzj dzH sdzd Is T ftedlztotsyj dg ¢ Otce d dzdzd s O s Odz
fiMyuyoddcoOodz, Hd&v §jMmMyodditse R OLOCIs]j tcd® dzd dzL T

6Co0Oydetr JdBhDlcOMY tsdztsy § dz" o 6b5ts SHfdy deflds OdzQ fitsjde.
Hsdzddzd t©J €d o¢HoOjdzlsH Oz dz d o f)cAdrIloffXedlsi dixflsidaiziyd
B3t h dzts ME3 360 ER(6 0 o, Mistslse j smise j dzdzts. Il sLtOMmls
HddesydmMisOds ( Grundvag et al ., 2019) .d202@)d3d3ts dzd
(taf . ). 4.6

2. Il MCoOY4 dzptf DB 59 Odzdz" 2 EZyOGigdE &L § fptzdz@Is
f4dfMyoOded ¢ O3] , Odzj otetsdzdlsOdsd  ©Otec d dzdzd Is O d3d , >
ftesmdzsd ctokzetL jtoedzdMmistsets § j Mp Ptk ©®p d totslo ddshy |,
fjMyoOded C saz’ - @AY s OV Mdzsdmistsmils! d dzddzsL se d
Blr dzts kEZfMmlsOdetso dzj des HOo O G dzj dzgHhtsdzdlstsoar 7 ktctse dgv
Cdzj dzH sdad stseo fted ztotsyj dz" ¢ flsHjdz dg d3 Otee d dzdz
| dzf dzH sded Is” o HinlsOo d®lis™ Jn tsfh st fn) 1838 diziedsd Lo a3 o tgf ©Oatg
l 5L tcOMmls loditoRjdfR? ctslsjtcde, ftejHjdzjdz 5 HJdz
d OBsdissdzd sOd3s ( Vasfifl.9.vda. 6et al ., 2024) (

3. tOLtejL MG bONdiedy H MO o dzj dz o dedy dzj 2 YoM
fMdzsd s d3d O Vg ¢ ffdzdfdelds  dztsw d3d Odzj 9o etsdzd Ists 9 , o
Bshdzr 2 §JjMuody 2 fesfds?2 M (tdddsdjtc0sodkd o
ZOB dzs H OF Isfyw  Bdesesydidj dzdz’ §  j MyuOdz j 1 totsfdzt
pflstej yOs kMw MdHjtedlstser jlsr C tsdzf Gotg QYlsj s’ & tzt ¢
CsMmMtse sdzded Mls OV Mdzsd MilstsMmls . l Mlstcj yoOs Ismw  tsB dzts
OB dzd Is T (Grundvag et al ., 2019) . ] dzj dzH s dz
o BB " OF fsdsRztsy jipmlj2n-alzfR@ - dzd 2 ( ?2) Ofls. 4 dzj dzndsdzd Is
LsdzOdz! dz 2 O3B H Odz! dz" 2t fte) Mls @O dzdz H dz dets?2 1. 5
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t dfm.

| dlstsdztsc d yJ 8,DtH4, DS tGizsdyzy ¢t alf 203903  dz D h

6 .

esMd2MEs2 YyOMmilsd BOWL] dyjosd

4G o 0Oy dds
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4G o 0Oy ddz [ 1,3 dztg o MR BEZOdz ¢ OW -1, 2[ jHiSHBEOMte | dz
esMmd2MEsds MjSlsste] hjdz ¥O 1 Otej dzyj 9 O1T Bstew
ded 3 dzj d3j dztso ' j wlsdztsy jdedw. 1" atsH € jtedzO dzj B sdz' |
WtcOG d3j dzls OtcdzOW . | sL teOMils wSlsdztsy j ded 2 H tf Giptieig f Bz d
B dzazse MSCs9 ( Mi khailova et al ., 2021). 1 0OntsH
biNd & Udtd B MzOYyOd d f§jMHyodds Ock.

1. dtcjHdzj s eMCd] By jddw f§tjHMIsOs dzj dz
Otc 6  dzdzd l§[BR OV Bsh dzsiils: ftc JE4EES0NEs M I 6l to®lindets ¥ jf da
s &BdSCtes¥ smid dzd (Mikhaitpva@iaz @Rl Is@dg j Hdz] ¥ tMC dJ ¢
sB dzOtelzy j dz2"@ dzO0 -L5A& ddgO8 : ML 6 @ 21d d4j o Jf tzHddzfs?e ME Ol )
1443 o3 (S dzdztse j 2) ddzdlpdzdfi? dp Qlo)j teds dag@D, GBEXP dzjin |
1830 d1815B847d3z © mMS o Ay d(dajj tof~ daddd o) EfOR &ffiP.Is)) 4 (7
] dzj dzH s dzd Is T ftoej HMsOadzw e Is M2 f dROEBHHMDy dir
LOJLHYOIT di3d -Rtciglzls§ Odgff @ B4 Bcd (

m

. .

2 00— 00T - - ~

—

484700 — 4360.00

[t (RN 00 - {RE0.00 = K

SRR KRR

P

3 EPX ———
b o

I

IlegoBas-1 JlepoBas-1 Jlyonosckas-1 Jlyonoeckaa-2  Jlyanosckasi-2
uHm.(1824 - 1830 m) uHm.(1847 - 1851 m) uHm. (1592 - 1598 m) uHm.(1442 - 1443 m) uHm.(1654 m)

tdm. 4.7. Al CjtdO MmiejHdzj ¥ tehyss:dkemn.wigrdals 3 j dzd 2
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tdfm. 4.8. J|dzj deHisdedls’™-1 ,dL2 ek -a/Op HiHEmD Weipdzs o ¢ OW

2. JljtwRdzjstemCdj tslsdztsyjdzdv dfdedi H )5 @ a@glzdzS
Odzj o tetsdzdIsORBd d yd tedz’ 3 {pEk@EHO ddzd UJd dgds dzey f
sBh j2 (3tsh oasnds: 8. 17 jtndzj* 6MSdj cdzj dgitsdzdlst oz
[ 5O dAnCd2® & dzlz-&t § Bz3 @37 9 8 5Lt Of)igtc §f ) gais B ez s s izt i) S
(@ MY4. I M) cdzj deHtsdedls’ ftoj HMmisOo dzj dzr-2 .45 eBd3q 1o ¢
H dzd dzzfy.( ).4 . 10

Wit

CeBepo-MypmaHckas-1
uHm.(1703 - 1803 m)

tdf. 4.9. Atlts CjtedzO o j tor dzj ¥ teHtySsfkern.wigrdais 3 j dzd 2

tdm. 4.10. | dz fle» $FubadoleO cafC OMO L Isipds

3. 1dY daj d3j dzsor j tslsdztsy P tzd §f dzfAthtl v @uiz&d o ,dzj adgd dzO
44


https://kern.vnigni.ru/

cslsjtede) M Hteshscwdd Odzjotetsdzdlstse ¢ 00 9 i) dz
| dzj dzH sdzd Is T sB dzOtclzy § 2 4 @20 36 dakz B ff TUm @x%1d20R) T L [tejOHt
o d3j N O M dn  ts-sedgtsto)nj dde(d 2 -dzef @ tdaf P dgf@f. 19 . 0 1 fj ets L HJ M
sB dzOtc Ol OL yO: § dtcOdBdH Odz! dz" 2 Cted MlsOdzdz H dz( «
HdOMj stesds 1. 3 Mds.

FEERERERR

INepoBags-2
uHm. (1237 - 1242 m)

t dfm. 4. 11. Atslsts € jtodzO dzd ) dzgj a3 dzso ™ »n  tslsdztsy j dzd
https://kern.vnigni.ru
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L 0o PjBbd kOT dmidj H o Odzd 2
511 3j hOs hdj fsSesHT o Bssisdksedy dd,

1 OntsHEdEYj dzdzGRlizj dzH sdzd s ts @ ftod Ztetsyj dz f o]
stsdzS 5L jJtoded MisT d3 f stesHOM: ¥ temMSdj cdzj degHisded s 1
hiszC), tjyd © OdzjottsddlsOr (6 dL Pz tsdzdlizS) |
5B dzOtlzy jdz o OdzjotetsdzdlsO®R (79 dL 155 hiskS),
Ot ddzdzd s On ( 3dffifL 5L HWMEBzANp Uz j ( dzOd3d H Odede’ | ©5
ZORBSHISS cdzj dzHtsdzdlstse § tslsdzsy j dzd W o3 fijys dedd@ fight julstAn
fl sfkBdzdStseo Odzdzr i3 dz® H Odzdzr 2 Bsd3j dzls fo j Hj dzd
HOdzdzr 2 MdzjHEjls, ybts d stwmSdj, d d&jdssr j oa

Odzj otetsdzdIsOds d Otceddzdzdls©Od3s ( Rogov et al ., 202
Tvnbl BMELLAIOLLNX NOPOA Tunbl BMELLAKOLLMX NOPOA
B OpCKMX oTnoxeHuax (N=24) B IOpCKnMx oTnoxeHusix (N=293)
(HacTosiee ncecneposaHve) (munpoBow 063op, Rogov et al., 2023)

KoHrnomepar (1

necyaHuk (86

aprunnut (18

Tvnbl BMELLAKOLWMX NOPOoS,
B MenoBbIx oTnoxeHusax (N=101)
(mupoBom 063op, Rogov et al., 2023)

Tunel BMELLAOLWMX NOpog
B MenoBblx otrioxeHuax (N=140)
(HacTosiLwee uccnegoBaHme)
koHrnomepar (2) Tyd (1)

necyaHuik (18)

necyaHuk (27
aprunnut (53

anesponuT (27)

anesponuT (79)

it dm. 5. 1. 1. mteQ midag fiyrbgeafij dztsor » G dzj dgH sdzd Ists o
f sStets.H O3

) zdlsj Ol kztej tcOL dzd yOrIs Mmdzj Hize h BsteW
9" Iswdzlzlsr § Octej GOIsT (single blades), -2009 j L H~1
CtedMmlsOdzdzd yd MSdr MesMisC o ,( naj toyf wisipShdegr | ©wBL J§
MsmMswls dL >20 MttsmMisC e, d ¢OoOowehst ten Bl

CtedMmlsOdzdzr tOMIskzls o Hdzsd3 dz@ffifc © 85dzjldedbd. 2()Gr as b
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t dfm. 5.1. 2. [ steW sdzts e d yJ MGrashy etsal. i 2017)c AizjBdzH ts dzd
fdicO®RdH Odz! dzr | (siim:gl eo bl my@ls’)j fetsMmisCd ( st
mMWjtedud MSdJ tesL JISCd (nearglowdz@mM=frscmd dz' 2es
(pineappld i ke) . T[10ffdis OB

RLEW) dedz’ | @ dzj den sdgq IS BYs®j rof ds@ods T | Oc ] @

OCtejEOIsr, Hts 3 MmMd3 o Hfigkkzseo Ols feks,o HiH O &
l dzgj hdgwvw ftse jtorndesfls! Ccdzj dzgHisdedlstse ftoj ddislzh j Mmlse
sdzd HBoBdz dets f dzslsdg | . | dzj dzw ts deddsz f f © @af O fipls iz

MistcOIsde O dyj ME dn ddzlsj tco OdzOT s H (sdz d digts tizWetisl® d tdz
ofmlstcj yos Ismw d dme¢ dzs ygj deqd v, CSGHO dO tsHdatsd3
CtedMmMlsOdzdzr , d L9ajLHYOl" j Ctdftedjydd. | tOLte]L
9" OB Ismw sOdzr &3d o tsH O], sl sz o d3j Mists
slsf j yoks < d, qdzseHO M yYyomlsdydes MsrateOdzd o d dzm:
BsteW sdzsedyud MEdd bdfr dL kzyd dedztalf.c df .ddH.ts3zd Ists @

15 sMtse § dzdetslsw d3 o dzz stsdedadz] 2 3G ick CEszikr § Ha
SHdStesHd § d BOStKtL s8dOdz dzr § (8. §J. L ts5dzOdz! dafs:
SHdGssHdS?2 MistczClskztes?2 wWHits  odzjhdzadj Bt
L s5dzOdz! dgf = dzOB dzt H O IsifHe Gs IsWyHj is@izd gh Itcif H de@ detg H z ¥ P d
e j g gzizls 7§ d wdzsOtedz | affdy.h dz2f j 1 . SAtetsYegg h g h
fteddzr SO ls € dzzyodz SttdMmlsOdzdzO, ddeBt c¢chmiwisr e

a7



EI 3 n

tdm. 5. 1. 3. [ steWsdzseduyiMSdy bdfr dL kzyJ dedz" -
dbiLojlshPQOMesMissC-1 EBEOY PYydAR zidysjteej dz, 1ol
b1 o stBla)o;j L H YOl 2 MeshBsY,0J BE R GIs@H dz'dd |,
zfdysjteejdz t6OL ]l sjdaHuiBpjtetzjds’)? fiteds Ms®E IS,
Zfdys jtecj dz, ot )ioLja j LoH ye@BlYr 2 MietsMisst (SBO jHJ &
SBwOL JU4 AJ ded ¥ dad 2 Gsq d3JOm oz 2 zYdysj e ] dz
[ S dzj e OteH W 1 ij dzaizjj Isy YOlIgr 2 Octe]l 20,0 ] BE B w54
10§ OHdz" 2 zf§f dys | tec j dz, tci0e clp v zPIsHING O dzdzd &2 ; s
Ctokzf dzse s L9 JLHYOIstse 5-3 Mt tefy lact- QRY)2 5o ¢ttt @sLdzd

zfdys j tec j dz, cOL tcj L o nh ndtdaq falzdz'dz) ; f Mj o H RSt ts
MertcOdzdoh ddmMw o jh jMlsosds ats oadgjh O h j2 FtoH,
(Oftss, O OHde" 2 ZY§fdysjteasj dz e O lsdfjiLy O € t s fftstcterliscly
tcOMmlse stej dgdz" » G dzj dgHtsdzgd Istso  ( f 5% O( GHizsO Plsi tegf &S C
zfdysjteejdz, ©OLW@BPr sydeets] BiclOc;ic] H-BD)s, o R cOL §j q
fstcsHO otCtke cdzf feeS@BdO@s ¢ hHiisis@Gd Mistcj &zC OR
1 Otej dzyJ o 85 Biste] Iz tc dgO® )¢ ;@mjse J es yYyOIs™ 2 MiesMmMisst
f dztslsdz” s W dzlsOtcdz” ds WHtetsds d f sted M&-B2 (o gzfp K dag 2
1 Otcjdzyjots distej ;1).MCo. [ EZHdse M OW
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t df. Sddlstedj dzddj j Mlstets dzqij ds@Sdey wzrtstAde sl 2 Oc dzj
slsyjlsdzdor &5 "Hietsd d d3qdzdzqd d3jlstc®a’ 36 j BE B S O
By dzd2 Ofls, 1 Ot dzyj o) ; BEROC, 66 H&ez0 dz'[ dernAs o Otz
slsyjlsdzdor &g Y HELO®R] ds s @dsfd, -8 wmOpdds TEEE ¢t
5o O OHdz' 2 z§dysjtecjds @ tdsjvidzzdsdz? i) ¥ tojddipsjCatydz,
ZOB dz HOs kMW oL OddisSisdatsh j dzdw  f dztsls dgts 6 t51-2% H 16 O
(ojtended?2 BO, 1 0W6]dyjsly ; BUEEEESHEE 2.  dbjk HeddEs
Gdzj dzH Sz Is, -4-55B (6O) § X dziiP QYsGH de'dD , 2§ d yB #Akec j dz,

[ stV sdsedyj 6F Fij ddefT ddgj saHdeeizg tisdets 0 O Y to
Cjsdseddj BHERAMEY dzzlsT j] Ocwkj cOlsr yOhj ofjct
slsdztsy j dzdw B, dajyjded o Bjdzser S (20 d 54 hiskg
ZOtsB stotsls, ftoj SBXZOHOEIs o di3j dzso ' 7 tslsdztsy j dad W
Moslse jIsmise j dzdes) (tdm. 5. 1.5).

MopdoTunbl rMeHaoHUTOB MopdoTunbl rmeHaoHNTOB
B FOPCKNX OTIOXEHUAX B MEMOBbIX OTNOXEHUAX

BbITAHYTbIE
arperarsl (54)

BBITSHYTbIE
arperatbi (20) N=24

3pesguarble
3gesquarble cpocTtku (101) N=155
CpocTKu (4)

tdfm. 5. 1n pdzj ded@Mmidegicw sdzse d ud Mledtsn  astefjf dsjodede dj Hi
ftedojHjdz" HdAzW dzOfMistswh jets dMmmdzj Hise Oded V)

stejHd dJLEzyjddzr = cdzj dzHsdzdIstse  dzj Zmls ©dzO o
Bt sdscdujMSdd sdfsd d odjh Osh j2 (EesHE2:
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L9 JLHYOIr o Mistsigfd®ctze | @dzgzg tctstdzffls@r L 2z yj dedz" =
B dztso ' j Slsdzsy | dz@V dztf 5 O L dzls @z] glndstntsemdy o utg T o2,
By Izt BN OEE Gz o tcsdzdIsseo Lo jLHYO §J MtesMmisC d
Qo dzsd3 S tsdzdyd Mlsoj o @pigddBzedksO6) d Jj MyoOdzd ¢ On

[ steW sdzse d W Gdzj dzgH sdzd Ists o mMud s OF lgffrievd L 826 dzt$ o3
fmge®RsteY s (Schultz et al ., 2025) . mtslsw 5@
RZOSC sdzy ydzd € d) O ctOdz"n ElsteOyjdzr, tOmMmMdzOlsted
esi3Bseodrudesy Mjujddy d MetHMsals wffpdkisal® dag fdzd L
dr & GdzzsdeH sdzd Is O

3Be3gyaTtble CPOCTKU B FOPCKUX OTIIOXKEHUSAX BbITHHyTbIe arperartbl B OPCKNX OTIIOXEHUAX

aprunnur (2)

anesponuT (24)

anesponuT (18)

3Besguarble CPOCTKM B MENOBbIX OTNIOXEHUAX BbITHHyTbIe arperartbl B MENOBbIX OTIOXEHUAX

necyaHuk (3)
necyanuk (36)

anesponut (59) aprunnur (2)

aprunnut (31)

N=155

tdm. 5.1.6. (OMytejHjdjddj BstYsdscdEisipdddit s
HOdzdzr | HftodojHjdzr Hdv dOMstswh jets dMmmdzj Hts9 O da
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5.2 1 jbtesceO¥dujmSd) d SOlSHISE &d dzj M
1 j o7 dzd 20zdp@Bd2n B Ols (1M Cdo . [ J kzjrRintos BB ddfifsits j2-3) BB .

Cltsls MlstcOIsdetecOWdyuj MSd2 ddelsjtco Oz R OteOS Is
[ intshOY [ EZH2Aso hHO@Kwe ™ 2 d&BJdzdi cOdzsedyud MSd2 0OdzO
Mzsy j dz@ COdzr ydlstsds Mz io'd 3 (e Y s 8 § ®B)Y O € Ots dzd
fif o . | I 59lOVWEC OlstsH Bdzs o3 dzj My J deydd s Isdflz Mo
COdz' yffldn® 1(5) 2. 1 jtear 2 Isdf QO ydiistOs diyg adlsic)],tc
ts i dzts 0 dzts d3, 9 yYJjdestcOdzt des?2 yoOfmlsd LeojLHYyOls?2
BJ izso Qldds s¢ 15,6 5 jydzelg s O, Mt MdzOBts orf tcOy j dedets2 1
Wisteds' .,  tOL i3j tetsd3 ety U P ded § Bdgj ts HsdfEsketss jdzts 3 15 j df
steOdzy jor 5 Wstedsdqtolzjls MdzOBts o' tcOY j dadzz® L sdzOz
CotctcsHdtotso Odg'r . I sstes? I8 O8O ydIsO 90 @a lsk) ts
fMmiontdsed sL ", §t6dnsQddds s casdztoypds’ 5j0-0 . TgeQ) dsdglztdc 5 ¢f3
Mo jyjdzedj BOdpjotj. sOdz ydb olbsttsets Isdfi O cL

J dzj dzgHsdzd IsT d L-1 Mif dets s dzr juHOM o@itdin" dz' Bzéztg ff ets dg !
(Cal 3), tcOL d3j teftpady QA jOded0j2-tHdbEREAY os@ isty ; dzO H tsdzs L |
ftoedn SH OIS WsBAI3] B30 G dzj dzgH sdzd Ists o .

| dzj dzH tsdzd Is T dL MBS of.tstofd inis dzig 9 ) SYAMe dzj L Of sdz
ZyomlsCj dRBsy dets dzOB dzé HOIs! oL O BsSIsdesh j dzgd W @ dzj
dzj L dz2Oydlsj dz' dzts HjWtstodzd tetso Odz, Yls ts ZCOL"™ 8 OF
dej zdlsdW dydtctse Odedetsdz sMOHC | .

4, 4l ¥

tdBH. 2. 1. At dWMSh L dzis g fipE EERy dBde? tsENO s )
fesnsHwh j & Mo jlshe { iz ®) ( df 1Oes@) . 1 0 Wilstsat
sdf © COod Y§Ioa yfbl ¥ co-fge jsylsdfdfjO, L t5daOlzis tsighs | ) Is
s j dsEAs O dzy j &l2idf; OdB ydls o lststdfocity j SO, steQdey j 9 5 .

a3a53.
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Ldzj densdzd st gL MSlo O @EDS Isfj jlodm sz@Ws v L s dzO dz
Mlstol C ladf Prs2-TffR.. 25. 2. 4) . stsddujmseots ¢ jdaj tOyd?2
s[Mmojujddj ISOC &G LsizOdt @€ & e dzi sdzdlsOR, lsd
sdfse COd ydlsO §jcosets  olskses sdfse 6
ZOB & HOj kMY COd ydls fjosct kdfoO, cwOddyrs
CteOs dHEls tedlsdduds MWidsjyHos ¢ §Od Qs olstst

tdf. 5.2.2. [slh2d fpChH-1 [§BHuEsjoEREdRy dade® =iPls) o
MCtejh jdgder B g Stscw R. 4 zj dgisdzdls R OwOCIjtedL 2]k
BOMh s OB dzO¥ 5 dzdfdigj 2 S O

e i

tdf. 5.2.3. AISISISLGZG(WfrﬂQWa - G s O dadP y dadoR sHO s )

fesaBHYM j &3 Mo jlsime(mdidad) (dfe0sd) . ) HkOd &
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COodz ydis ¢ j tesfmocity lceffpd ts pegifdets s Uls i ¢ Qs dzte Js; o Gaslts
sdf O-mogd fud dedj BEEWOHZ Yy«L€lg It jslef® j udsded i - Blztets
SEeOd jotsj. JOMMNOB 0.2 .

O

tdfm. 5.2.4. Al St Uiy - ddis@ OF dafd >y dzdo? sHols)
ftesatsHwh j o3 Mo jlsfie { iz P) ( Jf tOesP) . | J L BdzOdz' ¢
Codz ydis fJtcetscts dlsdstiddd,ls te ff wigaOjdn) jdatsd] J -SHeOWEA g @ sty ;
CaliC Odz ydls olststmg sz, sz 8l BE) B’ jc
e j uj ded | -SEclOEas g @lsts . [ OMh IsOs 0. 2 d3dk.

l jtendzd?2 BOI (Mo s Ofcly dzizis o igC st ] )

1 OlsmMEGdiz dzH sdzd Is T 5B dzgOtclz ) j dz ) tsls dzts-4,J dzd v -
1 0jdzyjots dstej, oMmjcttapi.dzss . As.tsB teOdgs 3 SBEOL

tdfm. 5.2.5. {1@h{MSodfbuemylmr@i2 BOk) o MCik,
[ Ofh s OB dzO" 5 dzdzdzj 2 € O
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[ ddzj c Odzts ¢ d wlgdfp € d P ts CEDz@ dz, Ylsts cdzj dzH tsdzd Is T
fteddzdi My d3d S o Otey® d COBdzdddlsO. ] s [ aB3d € tots
1 jtoar 2 Isdf COe25WglsOQ j(dsaslolOls,scds Yo jlsO ) tslsyg
ddzd C¢ttwdydj asets Yo jlsO. &t BOUGzz &6 dzdgfids dedp'
n Ol ydets twOMY tej HJ dzj dz' -l sy jfdedjjo Hdzjl3s @ isdzy 6 O S If |
COdzt ydqlso (Cal Q) s OBE®WS, B S thsd ydzj o sets Yo jls
oMmistcj Yo,  lsmw Yd ted Hs9 Oded J detsdzr yOls tsdizy yPIs rlsjo i
dzOB dz¢ H O Isfpw 9 H s dz! Cted MlsOdzdzts 9§ Oz’ BYHdsHQj S to
fzMmMissls Od) , tcOL i3 to € todnfgly Qdzdias(gf H ts dz® dz2 dzt3i3, ts1
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