DSb>IPRAC Doy 0o DT BLIcnNNRdS bNLAY e ot
LO1*L
SoD>pALNNND>oS IS X AFLNDPCD7 N bSa5 S

AALSCPY®: DLIAC AT AP H<dcSo M o0 Lelbsot AP<seNC>LLNC
AcyD>SIdo LL®NJS ADACT® Peco STy PN >C JeD* g CAJ™L
DLIAC AP H<AcSo M 0¢ LabrLJC

Sbo%® AR P>SL ¢ CL*a:

2017-JN=2d, (bAAPIC bNLAGC M) bNLAGE S Sb.oAC*Lo ™M 0t A% H<ceIC
DLIAC ba Cl (bAAPS @ AS DN bNALANS Sb>ANSC>NNC>SLE PN®M Do

ADA T P co [ 2°I0° CALAT*Lo"H Ac7P>d7D>MAPLcc >*D¢

SR g AcCnYDSdyD>o L=a by CLo*o™Ma® LcL®nde <wpD>> O
AFLHC>o Mg CAPIYL AcCnYD>SdyDeoNe CAYDYI oW LcSo™M® ot
LcLsNJe. Codo™L SPNI>C QJa  tNcLe bNLAPC DPYDL 2 CAPIL

RN NeAIPdE YD Y7 e<“cdo™Lo® ball Aba A7\t Dod/LcLC
Lcb®NJC N* o "hedt AcCn?D>droT® ANK®NNKLo ™ CAZD>d7D>cDa®

“ 0 LcSoGRC>o 1 AcyD>idra® DoPCDPLc®Io® 0a P DLIcNIedC
bNLA*1* 0% AFLSNT/D>PCD>dro .

RN NASEedS CALa Do/SPN* g DShedLLC bAAPTC bNLAC
B>rNPCPNP*CC* o AD°CPc D*LC AoAC sbP>rLYDb* N,
ADZIbnYPNot sbPprLYDNo?, DR H*0 ¢ nac™o bbrLYDo* Mo <L
0a.cC AcPNCPPLY g N a®, Sbo®IPCHNSe AL SCHo Nt CLledd
oac* ot AcPNCPc P* o™ *o® <L DPYodA>c D o™ "o,
<IRN N, LdE N PN P AcN<PNPhNo™®
DP>ANPCPY b M 0¢ Ac D> oNe Bdd PN D¢ 1*Ja N L
bNLANS, ASboeDNKST <Wa N bINSbNN*NC QL5 SdS 5D

QYo <N bI7AbNN* N Lo <Ja N bNLAGC N 0a W<, CLbd<
0a.c¢ 0abLC <Ya tNPRLC <'Lo Acn*LC avbneCH o
ADACT P oo DPIDAP>R*Io. AcNIPNPRAC AbYobP*aSLC
D>rL YN NP g L P NrPbCiao* Mo ANKNCP>I/LNY 0
CLbd0*L AcPyP>YyA<SbtLnbdo® DPYDLI% 5o ¢ PLIAC Loa >Ise

b OoAC*Lo* N 0% P/ocCP®, AOAC bP>prLYDID* 1 PR H*GC oace
SO>ALT N NNGCDYSLIT DR HGC g AcD>eCD>YGrLb—
<LCPar* g™ o00*d¢ AccPNyPa oM o0 H*c“-Pondar*asLe
DPP>PCPYQ Sgse CALYMNO® QL 5 DeCPYea Sgse CALY Y2



IDNPNGeCPSdy D> sNe XL of DShD>IDALa* o <D5dv>NLo<0C,
ANCPo 0 5%G ¢, AV PCPYLo 0 5% 1D5dyDa Mot I/ L e ot
Ao*0f ADK®IM IDAQPPNCHYSHLIT Aocl ot sPNser>C <Ua bNcLS
bNLANS, ASb5 DN AW N bIPNSbANYNE, L5 Sds_HeD<
QYo bI7RSbNN* N Acn<sbNNe N So<d®IC Ac P<PNPhab/SLo®
CLbdo*L PondandCPod®lo® <'Lo aHhaAYANo?®
APLPY DY Ao Mo oa ¢ Ac PNCP>HCALSbSaNeg®
ASNSbST<GH LT AcP<Lose DLYSo® CAJ*L DLYAC A% 5<cSo* M ot
LcLS.o¢ bLPY>SbCSo ™M ot

JPYodPCPo™¢:

D>d< Pobbc<t ha YD DI BShD>IDc D®ANe YD <JC ASb DN
QYN bIPNSHNNENE, SPS 5T U <IN bI7NsSbNP*Ne, <Ll >
PS> QUa PNl bNLANC CAPI RN NNS<IPdC
DPYo<sh\be< <o Nea®. Codd Pobbc<C SPIrip<seC>c >®DC CAbD_o*L
Sd5 5T WU N bINSbNN NS CLo A> 27 2022-T <L SPNser>C
Ya PNl bNLA*Pe CLo A> 29 2022-T.

<D d7cse:

ICE<>C Do ALLADYC SO>ALRNENAC SHLs D> Nosde *o¢ <ML
ASHPDNT QJa N b RbNPP o AFLPN®/DPC>o 0 P cSa
ADATCST DeD*(C,

Pec T o ALDACT 5 D°IAC IRNP>CHo ™€

e AOAS YU PNC SHbEALN®SC PecaT 5 ADACT 5 DD o
b oA LR g oo bN*Wc G L™ b*LIA*a s CdyP>YS*LI Ao*.of,
LcbCDeoNe @ >dsbCio™Nt <L > NIede SboAc*L o,

o Pco T ADA“CT 5 DPIAC ACHAYLLC oPPRSHNSAD>Yo oal
QLS SPLALO* M 0¢ gSPeNSe/ D<) g DD gt PLIAC P ol
CLbdolL gPPhAReCH Mg g PPRSbAY*<Ka® (A5 DPDNNHY
DILASD, bWUA“). DPDAC a I*LDShCSo* e A< H5Ne bN<<Lc<oNe
D>*LP*D %D CLbdo™L LcSbeCSLC.

e Pcao T ADA“CST 5 D0D*C SbDALYDC DALY DdsbCSo M a®
ddeoNeg® PecPoP< AL oa ®ADTP< (Sb>aheCr g HGPbdC
Ac_ "> Hanke et al. 2020; Wong et al ><*> Ac*M_>. 2021),

AL HCD®, CLAo<ShCENTRE DPDAC AbnseD5e<eDc CA>< /d<JC.



AP PcaTO ADA“CST 5> DPDAC CdyPsbeCse/LLC oa eA>oST
DR _HGC P ISGJcL, 0 2¢ LRLbd ¢ Lakse
sd*LPPN®IAQ A P>SLC CLbd “oa A P>C>oGeC>Ya® DbDab”
PP<lo <I<SbCc P ARCPoS I <Sa DCHAL NN >SN of,
DPY o <PCHN<NH®>C Sh>AN®C> 5N CLed< P o>
ADA“CST > DPDC,

00 ADAC DSHHCA*Q®>C Po > ADA“CST > IPIo¢
a<LNYD>RIC gPDgh 5% v<bIC Na<a® CAbda *L¢
SH>ANPCDILa Mo SbLCA®NIC L5/ DR 5% ¢
sd*LZPNeCDILa M a® Sb>pN®eC>ILa™ Mo AALcDPCILa M o®:
A DPONMOY, 0a.cC Sb>rNNSHC/LL sbho My LabCio™ Mg
ABHDT, b*DAD< C/N<*Lo <L LP< CP<lo (o tP<Isr). sPNser
QYa PNl bNLAYNe 0 o PNPIAR <o L5 CAPI<
ASb P DN WU NS bIPASbNNSNC L 5 g5 55D < a<%\¢
b NSbNNENC QYYPDR<ISbC®Ia? SbD>ANPN g <IDeC>cP*a D¢
CLLSe/L*Pegrtho® NNGPCPY*aSo® a.d“cnsbCio*Mo® P cos >
ADASCST 5 DI IPIAC CdYyD>RIC Jc Co agoS®C>bCio™ o,
Don<da®IC PcaToH ADASCT > DI ot Ac Shwo>C
YaCP>bCio*Meo® (Ao%*0¢ o\ YP>os 1 5%F <,
DPDYPOCPHRUG A 0" 52T ¢ PLI 0 Ll 5/P>R g ¢ (PRI g
DPDIPPNRLGP), AR<IT M 0¢ PYGra<SAD>YQ ¢ L
A0% 0¢ <LANCP>BCST™ M 0C, YD dPne<cc<lo*L.of, /d<

b oA Lo Lo AP RSbCSa* M0t a DPdSANRCG > LS, SISAPAS D,
PeIN (ToONes) CLéd<s CLS™® bN=oNe
SHOACLPCDRM o M0 (HG*P <tL> d° SbP>phseCe g
D>obbc<*M¢ Hanke and Kutz 2020; Wong et al. ><* Ac*"<> 2021)

Peca T ADA“CT > DDA A Ageg IP7pse/ <<

P co T o ADACT H I2I2***ag® AoAC bP>pLYIb™ ¢
NNGPCP>/LDC A DCPR P g a® P co T H ADACT H
JPDcn<o 0a2¢ LRLbd ¢ (CLo 2003-T Hanke <L Kutz 2020),
Tomaselli Ac*M<2. (2018), Hanke <L Kutz (2020), <tL> Wong
Ac M. 2021. IASICPLUI® PB*<N*MC AFALQ D¢ P o
ADACT D D2D*C a 1DAQbC o™ sboAcPbC o™ LcbIo®
1dodobd¢ bAAK AR ADYT o® <1DbCag*MN*o®

ArAcsbeCio Moot <L MAYoSbCeCse/Ne. CLo 2018 bAAbdC



bNLAGC*NC SbB>ANC P®IC AfLa D¢ L*a PN
Ao M ocso™*o®.

o AALPYDo™NC I Ao ®N\D>cso® DDA <Ja AtAD>rg N g®
CALATG®CP>R*Q 0> JY7p Lo adbC o™, CLA*ag1L%O®
rAvege/L=oNe, HG*Pde dorbd (2020-1)  ArLa eD¢ DPDAC
NJPLo* M o® ba *a </ * 0¢ <Ly oa ®APo ¢ CALYLo®
LGQJ M *o® 1990-*MN*g®, P o H ADA“CH DPD* ¢
CALAC*LEc N ARCP>oSI¢ CbT YdahodsbCsicso* Lot <L
/20 <J¢ /d< Cnb*Lo YdR*o Lot ba*a Lo

e AOAC DSbD>Yb®IC AMAT* ¢ Peco[H ADA“CSH DPDI* ¢ DP/a *I¢
AP oo AL Do P co T o ADATCT o DD ¢
Cdv"D>bCio*Mo dYarNos, LcIo® ac o™ *o® <L
a *LDR g o, DPDAC CdYyDRYag* TP D*LAD®DC AN g™ *o®
Ya N o LD sbCio Mo, DPIAC I Age
Yol g (CLA*c P coTH ADA“CT 5 DPD* 1 o¢
a<LnyD>RYGNC ra) Sb>ALYDAPLC, bI7sbNAJCHAES
SO>I (N<So<SLC <Ua tNe bI7asbNNPea® <L CAd<
Ya N bNLAGC " 0o¢ 0a YT,

e SHD>ALPNC AALSHSLC <WUa ORI PS5 ADASCT
D% gt [PEg®RD>SbCio*M*a® b*LIA Q% DPIAC
M ATORND>GHLT Lo %Mo e\DbeCANe Sb*LDA>Q ®
AP o\ >SHLM, aoybYtaso Mo <UatC>os ¢ (Neis
Ac*N> 1999; Kendrick <tL> Manseau 2008; Hanke <‘Lo> Kutz
2020). P/<ocCD>%®, a.oyD>bCP*a st [PoSeN[ SbC ¢
SH*LIA%Q e M AP g\ D>GrL DPDAC CLed<d ARCPosIC Peco
ADA“C 5 DIV QAR g ot bN* LR g T
PoeCP>bCNLbN2C <*oNa A'NC>o It P coTH ADA“CTH
D% PR bCA*Q LS 6<“cdoNe CAL*LS IP* 1 o

oa c*P>Co¢ P> CPXC bLM7D>™)C

e ASHoPINT WUa NS b ASbANSNC QL5 g5 5D Y a<%N¢
b NSbNNP P A RMSLC Peco ST ADASCS > DI C DpD g
>N Neg®. SIS H®IT Uta <N bINSHBNN* N oSN N >IDC
CLA%T® JPE<RDg® DPD/PP asbCe P®Dob L5 Pabyc>PCPosc
DPDZPSADYTQ So Mg Clo <SGJIM 2007 <HLo> ASbobDNST
QYN bIPNSHNNENE oSheNNCP®IC CLAYo® IPE<ReDo



DbDYPPINHC DT ea® P o, ADASCT 5 DPI/DONNRPDSg®
CLo 2018-T.

PecSo ALT Don<ambdNcnsbdt bNLAGE Nt (ASboPDNST
QYN bIPNSbNNENS, CAPID A*NSSIndedS ba Cl <L ba Cl
U Ivg ba Cl aPN®IAN/PdYDNC D)
DN>LSbCPNNSTPRD>REIC PIS¥sb®Io® <L > oac o
QD5e<eIa ALSa® DI<®eDSANRRCH g, DS Ne Sh>pbb>No®
D)< g, PISC DI I®CHRg ¢ CPRT P oD
ADA T 5 DD 0 aDbdsdD>Rrg N o DrLZPD HI%Ne Ac
SH>ANNHCALPNCHSC oa o HLc bd*0¢ <L ASb_>eDNST
Ya N b psbNrLege, Prdedndc > o oo ¢Y2o<dJe
SH>ANNSHCSIYD><5Ne SbrLecnb PI<IDso<sL*LC, Sb*L UG Lo
DI<SEAdsa>Yeaso™Nea®, LceCPoNe CAPI PCcaTo ADACT 5
DPIAC @ JLDRc<o Mg abbdio Mo, b LD>cGHLE,

ALPAS <P A MAPAL®YLNDC CAS Lo e, DPD/De<bIC BLIAS
YaPCPRPB>C > Py SbSa M ot DPIAC Ao NC, Dol c,
DbDZPBLEIC ANPKSbASbAYC®>C L 5> Acnstln Dy <sbcseNe
IP>AST<IPNe <L oSPnN<Sa<PN®,
AbINPRGPCHNLHCH NN DPIZPPNNY e o8, PERbDC
DLL®YP>SHCSo5 ¢ QL IPcC>N<SbCPNe AbIC><*a SLC
>N Sg DPIYPP<LEIg? PLIg®, Sdi I Yeg<IseN\¢

b NSbNNENC APy D>RESC JLPAC @ >N®I®eC>bCio ™M 0¢ oa (Y<T.
00 SH>ALLC N> <eCHN<dbo n<SbSa™ Mg ADOAS
SH>ALY DB N ALy 0 ¢ SbPRALYYC APYNSh®eDa® DPD/D>bCSas
CLbdo L P o5 ADACST 5 DD oo dWUa Ao
ASNH®Ia®, Ao <IPNPRAS AAPRAS A%a DSbSa® LedbD of
b</NCP>YN<5b®DC Sh>ANCPHRc<I¥a So<SLC Sbo®

o P<N<P ST DLIeIDeCg®, <eD®eCHNAbCAbST* "o <L
bLPYD>N<ANSbSa N0t <UYD>ILYa® o S<eNS/DLIAS SbD>ALYD> SN
ALLALMLC oSPS, <Ly PN oSPPhoN<ISbsoNea® <Ll Sbos
JADPCHR g ge ADNI®. (Hanke <L Kutz 2020).

ASH_5PDNT <WJa N b7 AbNNE N APL®NN T <IceDe

YD P>eNh®Ige LodbDa® JA®ASTI®Ia® A @ D%ba® A'NNSbeIa®
CAbdo*L DbDPse<tIob BLJIg® CLOLo <SGJr.

CLST® SdS5%D U< bI7NSbNN* N <ILL> ASboeD NS

QYa PN bIPNSHNN N Ac DRI (Y  bCPRec<INa®

a D>N®IAT* T, AcnSbNPONS Ac®ao<ddClo e



ACPI®PCHNAHC AT b /<eIC >N bCNLbSa Mo b PcT
AL 02 LRLI Mg, S5 %I WU o< bI7NsSbNN* N <L
ASb PN QWU PN b7 ASbNN* N NNGSP<L <IN q Sg-<I5 D¢
Peco T H ADA“CT H D°D%*g® D°ICPRcINo?® 115N CAda™L
DLYcANNPdC oacro aDYNPIARCINCHo o
AcndnYP><o®.

PP oS> La™ ¢

Hanke, A. <ML Kutz, S. 2020. sPN®r>a ADYDSbSa® sbD>ALY Do Mg
DPPT<PCPYC ASNCra® Pco T ADACST D*Do®, 2003 <L 2018-
2020. sb>ANPCHo e, oCo® DNLPho? Doy Ceda *L¢ Sds 5D
QYo <N bI7NSONN* P ad, ASh_5DNT <Ja N bI*ASbNNPY o,
D>_5PHI®DT > <Ja. N bNLAGC M a®, P> WUa NS
bNLA*Neg®, DLIcnosIC BN DSOS bNLN Y o®, 0a D¢
LRLAS RN NAPdS, 0a W< LRLEIC dQNc A oalP>Cons o,
RN AANPIE P P IPne<c<do*L.ot baCl, .0a 2¢ J**L\edC
NrsdN*Le.

Kendrick, A. <tL> Manseau, M. 2008. P'L®DAc® oa.cC bDpLY Y *o®:
oalPDC g b ‘Nat Il ADAC bDprLo™MC @ ®Isb* NS D>C
20D g, AoAC AoSbNNedE <Ly oa DPIMPCIOBAS, 21: 404-418.

Neis, B., Schneider, D.C, Felt, L., Haedrich, RL., Fischer, J. <L Hutchings,
JA. 1999. ASboHLcnoT® bPerNo® Aal™® boADT® AcNN*a®AC
AN®ACCPo Mo CLbo™*L Aa A]®ND>RDY? ba ClPo DsbclLLc<o
Abocnods, ALTPConol o bP>rhbCio® 56: 1949-1963.

Tomaselli, M., Kutz, S., Gerlach, C. <L Checkley, S. 2018. oa.c*o

Sb>ALY DN ADZP<IPCDo S DL oS AMAg*M*a® ShoAc*Lo*N*g®
aPN®CIATTe: N>*odeCPa* Nt DI*LA“ > D*IA“H ba CP<
sd>PP>seCeI Lo, DLISo® \>%g S, 217: 337-348.

D, <L SsbuJCse, AL, <ML <<, P. 2021. Dobe<aNe PS>

<Ja PNt bNLr*M*o <SGJCLS bNLN<o* Mo, Abo*DNdo, 0a D¢
23-25 L~ 2021.

NNG®C>E B

<rc D~



SE>AMPNG IELIh® Ly Acn<Phot DSbBYANeN®Le, P> Qa  eNcle
bNLo™M o

PATIDC JAeDe/Lo*Lo 1*Ja Nl bNLr*e

D<ol LA 3, 2022



