CAbo ba CP< dMeDs Bo
>N AN La™®

1+l
* I Polar Knowledge Sa
I Canada Canada



>Sc Sb>rLo 5.0 ba Cltde (POLAR) LRLISEEdE NIMNRPY, A <PNb®>C AcnoNt oo WTP>NIC I MNNLNDC DP>®CwIr
b>rNo o, > b>rLo ot baCltds Acn<PNTb™>C /2 I®N“OMC ba CD>< bbrLr™ ¢
DPDSCLI N2 NN 5N 5 ba CM>E /S ®eN>a™NC DPD>RC*Io Predo<Sardt Na >LNJ“.

Clo 56T, >Sc_ sb>ALoS.0¢ ba Clede a Ha AbdCH>2C Cr ot <5GJ.0¢ P2 I<PNNasa® DP>LCEI sb>pLYD>Io®
AbY®IA= 5N 5 DPBRCEIN 0a W45 ICa b>rNTSa. Achn/LYy 2 10.0¢ <5GJ 0% a “cPNoCN®.0f dp=d]® ADC
>Sc_ Sb>ALo 0 ba Cede Do <L JGLTHICP> a0, PLL®IAL® CLYP a® SPLECEN*a D%YLYNa® /Do,

N5PL®NCN=HNE 10.0¢ 5G] 0 /2 I<5aa®, b7 bNM*gSag® PIATSTY O BP>PC*Ia b>rNSaSa.

>Sc bPrLo0€ ba Cl®d€ P “HOnd™L

a5aAdCcPc PsIc 20166 PaPos1c aba APdCOC Nrle
>Sc SbP>ALo 0% ba (gt B oOn < LC <L SabD> oo GePN<s/LITC LASS
AT Na /LS, GPPPLe/LN 5o b1 @ sa APdC® Na YD Ho <KMo e
A DRNCHRILYE IS QA N> IC

K

i

(g

APL® 5a LA>< Ado©. ePPLeC>M 5o SarlLo™L “b*o™J*NCP>-Ho.

Y .

C®*NC*CP>“ oo 00 5%<< b*Lo¢ <ICoH spegse DATLENC>Ho
QO ALIN®C>oNE, N®PLeNCNG<ST 23,57 BALo Lo
0a << “PNoe



qHQ € 2025

4 DNLENSe G ULsebLoC
ODANPNLLAS, DRUAN®
Aa YL QHULeh*LaS, bNLAC
6 DPD>SCEIM Sh>ALIDbenNedS:
bAMUSC Sb>A®NLAC <L
0Q h%bToY € Sh>N LT
8 DPP>OC®DIC ShLed*LUYSa™NC
10 Ab<SCH>I® ShP>ANSadC ba C><
>P>SCeD<]

16 ba CP>< dN*DT Do “b>rYALC
A" H<C <5 PC

18 DPP>®eC®I[ sb>pNeMHLAC
o> *C
18 /CRg dc ‘A
20 /bc JACN®
22 > AL RED>ch
24 ADc® b

26 >abbe

26 A><lo PPP>®C®D ¢ odC>ILNC

27 SPogD¢ Psddsa® Aaa Lo
pr‘ibCQb:)‘ib

36 ActNa D¢ QP Ut<c<~C
DILAC 4D%<PCOb g

37 oPc.Co® = oPPNsbsNcNa®

41 Ac™Mc oac™o “d<PdéC

42 /20N N0 BPANTNPRAC

48 Lc*CP<C NMC o PMLSL*LC

49 Da < PCH®AD>Y® dACANL

50 _0a %bbsed<C o>
<>SLo 0 YT

52 DPP>eC®IM Sh>NLIDSbennbde
SH>ANPENLLA T C AchnYD><N
Lo Act oD 0°
Pa >LEPNSHSNC NG

54 /2L [sbNPvgse

ShrlLg- LSPLSeDSe

DPpCseIe
SOPALYDSbnAPIE ba C
oal Ay o+ Dg?
SbPANSEN AT ADP®
<L Ko AACCL%
peDGDC g>Ne
AcNaront CAbo
ba.CP< SdNeITho
BAL A Lob, <A L:
At ALAD

28 csegsbasecp ol 4>

B>RNPNC D P adPNPdC 8- 0 CPoS ASH 5PN Sb>AN HNe
bo%® JPeA%lLg Lo DPP>eC®D® I>C.

32 <4°dnb —ofcneg- BPPHCS®Ido haba-*LE

38 Asb<ecdore ot A RNCY RN

B>ANTNC Sp>AL IR DI IPUPIo® oa IAa® DLLclre
IRNcL*M“> CAba Laurier Trail Valley Creek SoP>rN"\*uom CAL* o
Jod®Da € 34 <°GJC Ac™MC IR QYU U CLGcLC PPc <D>®OC,

44 o o oAcbserLIc

D>d< AMAC o AcD>®/LC 20 @ ASDNS CSnY>NE BoboNe
AOAC A>ZIB**a® BD>rLy>Yo® N o PND>< AL*Lo a oA
B>ALY>CN o LC <L ICHLAYLC BN <N oWNoC

© JCo<ob P¥ A¥2aPNH®I® ba Cb, PULEIBCHY® JHULPH* o€ Tt 5 b AP GAC
DPPeCeEI bPALIDbnrbdC ba C, 2025

ISSN 2562-6078



DNLBNE ShD>ANSeI 5]CSTC

c<a AJACNKeIL D b>YN N a Sbd

ADA*Q D NOPCP>®
b <C, N ePLBNCNHo Ac M a®
SH>ANBCHYo? _oa Shieb®DC
So>RLY* Mo > Ab®CP>< 5N
>Sc SbD>rLo.o¢ ba Cltd*oc (>Sc
Sb>rLo.0C ba Cedo).

CAJP® ®HICE A oA ®)5gC
DPcb NSTo0C, <ISBRSGC \5bPAC
CL*Po 0a S¥<< Sb*uo <Caoo.

Coa N®PLSNCNDS PN g
>b>YDIot CRao DA " Do
LNBPCHYa, NBPLPNCN= 5P Sb>ANSTSa®
AfLa*" Dot AlLoSo® CLPa
>PP>SeC®I o <<=y <Co-.
>bcLLEC Sb*La, LSP >Sc.
So>rLoS.0C ba Cldt oaa Acne,™c
AbN®>C SH>pN®N g [NP-DG[ ¢
SH>AN®PD e >N, P Sa<IGHC
D> 5<ICPII Pobbl, So>pLIC
BN D>TRE >Na® APGAT™ ONC,
FNP-2G= K®PLDNCNDE pa NAM>aC
AITe NPc_P>®D 0¢ ba Cl" sgcNeIr
D>PD>eCSeD Sh>ANAIC (ba Cl
SJCNeDlT DPD>SeCIN Sb>rRTENL)
Ac®b*an.d®I® 5P bo® D>P>SbCsbI<

118

e

>Sc. bbrLoo¢ ba Cltde <P'<ll |

Ya Pl Acro®L¢ YcCoa baCl !
SdNeDl- BPPCI bPrY D>

(Cdub LeAL® 17) \

o
J

g U
18

I>NPe LIAMUC 0a N4 dc Mo,

NBPLSNNENSIE S A 0
b MbNM oo > o>ALo ot
ba CIede <DSHECHC o> T>AL*M o8

SoD>ANg 05 N0 baCll .o SN .

Ao<o, ac/a<d®INC
>obb®Ioe Acnb P> ot >c C>Yot
>Sc_ Sb>rLo.0¢ ba Clede
B>rNTNM oS ATbd D> oNC
SH>AN®ITC 0a AC /T Ngb, L/g
SIAPT Y agbo. Dbl So<TT<Ne
AC*N*0® ADAS, Y COPNB\UNE,
CdYLSbAC, P> Sb>NNSa5.of NITC
bI7rbNNMbeC®CN* 0 Ac NS0
AL ¥ Dag® bD>rNST o
2PN Na P oNe b>rLY N0
>PP>C®I< oa *Mg. CdatIC AsdNa®,
SIAPSE_o® P, OAa® N M <o,
DL *o®, oac™o “‘d<btdi\*c®,
PJC*MSac® d/*b*aobo.

Cbdao Dbl Lo, dc<aAdAT<JC
>b>YN~*a G NJC PLC N o
Sb.oAcCP>®II 0¢ > bP>rLos ot
ba Cred® ot oddo 10 <5GJo
~Na PD>a*Lo“ > ba Clh deNedrr
D>PP>eC®IN™ SB>pNAN>< DACDJC

AN YP>PLI o POl AcPa2 >
LRGN N AN of Sh>ANTGC
ba Cr>c >P>*CI<da >*LC.o"o.

D™ A< Ne CdaloNe Cedd Jbe<©
Sp>AbegSHNC Cod.o™L bla ®D.o¢
b>rN®D 0 > bPrlLo o ba Clde
Ab®IL P ot DN ot
10.0°<45GJ 0",

DI

CAOC HA®, PhD )
bPAK N OC® Do J*LN%b S,
bP>prh o C




DLLBNE qLsehc PbbIIC -

Jdbhr,gc 5 /D ceNbdS Acn*Lo€

>q('_ SoD>rLo"0¢ ba Cled¢
IO ANSbST<®IC @ “c>NTSTa®
JoT. dc<la AJAPDJE >ALYASa<GeNJC
Cea NPxgse CA1MU ADA*Q >N c
D>SbcLLC <Istbc<C.

SPLECC NG b <C P>abhC
DG >®DC BPPeCRI g
SoD>ANST M 0C PY<o NNSSYLHo
P CDBRSANI OT®N 0. Cbdd
D>SbcLULPNE > oSah _of
Ao* 0 ADYD>Sdc P>GENJC.
CALALLE D>SbcLLNDE NarlLeC,
AL % 5N Bathat, CrA M
10-0¢ <5GJ.0¢ @ Ha ASINSC, Sh_ o
A>T N>R LPLBN_5NC b CIM>C
SJCNeD DPPPC®I SbD>ANTAe
D>Sb>d 5Ny >Sc Sb>rLoS.0¢ ba Clde
Db ba. CM>cL.o?

doJ*Io 10 <5Sda, >Sc
SoD>pLo"0¢ ba Cltde Ab<se/[ ¢
<AL o? bP>ANSTSot Acn<a®

SO>ANPNTC Sb>ALY DY
NJr<eNo= baCl o <. Cbd<
SO>S AL *NC PPN NILDC
So>rLYD>Ro? DPDeC Do oo Mo
D>ACDJC >S5 b>pLoS.0¢ ba Clbde
PaP>LNJC <PPYINJ=5 Ab<So™NcC
Ab¥YL L C Ceda™L AcnyDo®.
SbAS AcnLyDRC CRa
NASb?DL DL ACTBNG PN Hd
b<rCN®ITC Sb>MNSoSoC Pabba®
>b>/N <" *CcN*a®, o P/ L2 JC
Dabba® NPLDNCNIT® SboP Sy D>
Sb>rN®Io® ba CP< DL a *Lo.
SO>RALDUC Ao Acnrn<eEs,
>Sc b>pLo.o¢ ba Clede
de<daAJA>C Ac DL b/ ®Da®
?20 T 5 DPPeCIa sb>rNo* Mo
Ctdao LPALo, CI<SEa<I®DNC
Ac Mg bLa®Dg® bP>rNSoSab-oCa®
ArLa*"Do® NaPLo®, Prc/o<soso®
>PP>®C®Ia b>rLY* Mot H>—ba CP><

>PD>eCeIa 0 Sy <ICa.
A< AMPE DS S HNe CRa
NePCP>Yo Pbc«C.

8™ () P<S, CPA, CCA
<+LEb U b < LI®bsy
2 NoC Acne

bNLAC

> bbrLo o baCltd¢
bNLAC Acn<bhb>C

<P Noto® NITe. Ac*C

o P<eC> N8 IPOSPNN o
Ned<qeCP> N> NcbrNIc-
bNLAo ¢ D% NP ID%/L5T oF,
bDALYDY O BN

Ab<Pea L*C > bPALo0C
ba. Clredc Acn<bh*M*o¢

Za ¢ P*, PhD
AP D C™®

CAAC G. <5, PEng
LHLI®h< D

P <%a", PhD
bNL~

Ln<c N dn, PhD
bNL~»

CM, PhD, LLD, DSc, FRSC

CAAC H.DA®,

bNL»

b At N
bNL~

/< N
bNL~

D>PPSBC®INt SHPALIDbNAPIE PSbLLs® 5



¢ QJC [ba ll'>] AFLPLEC RN o®
D>PP>eCeI>MNIC BPH>PC®I >
0a.c®NIC KAACP A SbeC®>JC
Sb.oAD 0 BPP>PCEI Ao 0>
IRN* > 0%y Db®I% AC DAL,
AP/ RPC® ba CIMD>C >Sc Sb>pLoSo¢
ba Clede bNLA*M* o¢ 1991 1999_I€,
“WeCA b NC Pl a<5a5.0¢
AbP>*=PH5PNE AT >
Do, <bAbc b, LLL*UC ba CP<
Na.c PPN“Ho™MC >Sc b>rLo o
ba Clrede bNLare.”

00 W< M QPrpseY s
D>7rsa® oo CAL™ Lo € >Sc sbP>rLosoc
ba Clede bNLA*NC Na P> >N N
1991 N P>nADod&re LRLDSbo®

>S5 Sb>pLoS.o¢ ba Clede
AT 1 oC 2000 AP<Sa™M*a,

6 <LPHA e | 2025

1
|

BPPBSCI o Sb>ALL>C:
bN**LJ€ P/ o d5c¢
00 5bsb®DC ,
DAL, sy

DPP®CHI >oddd D% Dodd gl
APba N> 5o 0a W< >cLoC.
C*a be/*@ ®I% <PPDATH oo
>PP>oC®I > o,

A\C D>SbI® >Sc Sb>pLoS o
ba.Crede bNLA*NC ALL 5 >SLC
KCA<PN® DN gg®
JCCDPNANRLoC Prcdadsosao®
So>pLY Do DPP>®CSII >oc
PP HNE PPPOCHI JraSg e
Na.c P>®IC AAPNI® bD7Rbb g o NP
b>rNoo® Prc/odNoC Ao™o O
<D®Dg® JP7pDIae CR*™ULbD>NITE

A\C D>b>C >Sc Sb>pLo o
ba Crede (S sbbpLos o ba Credo)
~Na DU 20151, Ac_*NC <o PCDc >SeIc
<IN “HNC PO g D>RC
Pl/a<SodC Sb>ANSTSaC _oa Sbb®IC

—
—
3

A%Q ® ‘d“ccn v

SO>RLY M 0" 5, Ab<THMC PSSO
SO>ANSGC A<D,

>Sc_ b>pLo.0¢ ba Clede
Na YD D%V L ba CIM>C sgenedlr
>PP>eC®I b>ANT T AL NS,
dDc* oo Jo 1, 20250, >5c
Sb>rLo 0 ba Cltde bNeNc P>®DC
<DLANT® sbPrLYP>Yot s ba CIMDC >Sc
Sb>rLo 0 ba Cltde bNLA*M o ¢
CAMLo o Pclodc ot NaPLo“H
ACNYTC 0a bHPh®D 0 AcnrC
>P>®C®IM 5 Na o< ball (L*a
P —0a Sbb®D 0 AcnbN(e
>PD>eC®Inrd D ball), IC>YSIC
Are.

>Sc_ b>pLo.0¢ ba Clede
Na YD >DC D*™ULAD>o G
Ptcro<csoc



>PP>seCsDa sbD>rNSo ™M 0F,
2 PND>oNe PSS
>N >PNoC > “HJdo ba B>
SJCNPDIT DP>C®I SbD>ANTA.
ACN<PNB®>C DNDL >N N
DPYa. b oM SbDRLYDRC DPPSC Do
oa* g€ CLeP*aC pa S¥d< Sbrlac
ACo . /2 15PN 5NC Sh>pLL>NC
AD>ZP<PNN DN IRNC Lo a®
<HPND>GSTE, PaLNJC ARG,
A O/ BN 05 ba CP>< DPP>eCIo
0 "b®N** 0t D*™LAD>c>>% NIIC,

<{*oP <I>Y*, >S5 sbDpLoS o
ba Clede Y20t DPIbNCNAL
AP 06 ¥ D% AC IS DPDSseCseD
SH>ANSEC bNNNy AL CLYP g
b DAL SH>ANPY* Mg oa SbiehTIC
So>rLY MM oo,

“D_oDINJC, ba.C>< DP>CeI
AP<RPC>c DD Pb/o<sgoc
>Lobl™. DP>C®IM> 5 ba CIMDC,
ADL®I D*/* Do oac™o,
SH>ANC>c_c >OIC, Cod<ly TH>AL>C
SH>AN®IGC AbJC>c D®/La NP
DNPNCHRCP>ONYH*GC Ao™o°
SOD>AN®PCD>N S Db % op.
“NI><oC, AFALY™L >Sc SbpLoS.oc
ba CIede APNb™®>C Y7 Hd
Coa NKLAC*LL®, AbdSs 5N H>gC
AP7sbC>oJ Ca. CALACHLL®,
Ab<" o <A DNPN“H1C
SH>ALSAC, P CoLDC PPPHCPIS,
D*™L2% CAPd o™L ~Na.HNe
DPb®Ia® CALAC*LA*Q Sa<dsDa®,
ddo € AcnsbNPgSg® Ao™ .o
ARCNGSCT oc”

n.SAC >DpP, PhD, Ned<q®eC>c >
APYRP>C I >S5 bD>pLo.0¢ ba Cltd¢
bNLA*M* 0 Y A 20151, n.C¢
APODLS%® YD <P PC>c > of
> bPrLo 0 ba Cl*d*.of, >b™ Ho
AP g <APNE CALAAUMLC
ac<DA*aS0¢ NM>ch®) ot AP7n*da
LRLo C%®PC b < JardseN=oNe >Sc
b>rLo 0 ba Cltdt ~Na ?bo™Lo*
APOANRC P®I%® /D [<5g50C, bNLAC
ACAL*a G HLPN" M KDL,
ACNIY5 0 Adard o <SaDNJC

DG UN“HNE Naos ¢ oCxé ot
SODANA DPD>CSeDN,

“QLLy, .0Q Sb%b®IC Sh>ALL*NC
APAPSDCNPNCCA b DPCDC
PAcLo AcnbNeg, DShsDse A CAC
“ANcD>cPeIJC I+ sbNPJNIre
AtLPYDNEre 2PN N* 0 AoAS CAAC
ba Cred® 0%y [AS]. NePLseNCN >S5
?2 1D JC AZPNb® HCH
D6/GDCDNa® DPDeCSeD >C
0a.c*gC Sbo% b>rNPa SLUC
DPPeC®I” Dbeb*g [ D% “DR* o,
AN DI Coq. NoPSdc >Ged
D<o APso™Lo<”

AFLPZ*N 0 Ao™o €, AT/ oNe,
SPo e *DJ Sbo® AcStdYIsbedc
SO>RLYDRC ALLADPY D> HNe <7p*MNDC
PL/odSoeNDC”

D> 050 ®NE AcnyP>LC >
Sb>rLo 0 ba Cltde AbdeC*M*g¢
<LPIENKL®IC oo ™0 bP>PNAD>N oS,
NbPL®BNCNL® C AL CINUK
AP<PND>2 ba CP><-AOAC oa *LC-
>n.C* oo™ g DPP>C®Ir
Sb>ANSoS0¢ Ao LE 2021-25. C*a
NASBZD7R2% A oAC Ac DCN<sag™ Mg
bNcN“oNe >n.C* oa**cC balClDo®
A0*c > SbD>AN®No® bD7r NP

“CALASNENScCCPLCPGEC SbP>ANSeDC BPNY PNy
oa.cvoS, P/do Cbdd SbB>aN®CP>c CC®IC pa c*>oC
B>PD>CHIMN>a5 ALLARAS ANINDC DPcbNIs.”

AN Dolab, >%c bPrLo".0¢ ba CtdC PP NNALE SbDALY DY 0C

<IPcNo o bNbNbT D>

LANT Dolab, >Sc SbbprlLooc
ba.Clrede DPIKPNCNA*LE Sb>pLY DY o
P> “No o bNbNbSaS .o, {*MseDse
APPNA DT SbD>rLYD<Ra® DP9 ¢
ACNYD>CNE L @ eI b rabdC
NJr<sbC><cLo<.

“CALANCN=c_CPLc >GC
Sb>ANSo I DN ONe oa.c™.0oF,
PP<lg Cbd<l SbP>pLSeC><c cCeDC
oac* Dot DPPSeC®I >
ALLALRAS ASIINDC DPc®ND“ o, “
>b®D® AN DSbeD > Sb>plLo o
ba CIrede DG CALACNCN SN
APPRASNE b ASHN gSg®
ACSbNNa® bIN SN AcnoNts
CL5P 0C Sb.oASIL><.0C,

“DNCNRJC O/ <Sa,

P CEOPRNIANRov s bNNToMe b NS
SbD>rNTNo® bP>rLrCot D bNNToNC,
bNNN*JJC oac™o /2c®*No®
oac™o bPprLrCio® CdPLYa®

AT o® Ceda™lL AP"nSosa® Aol o,
<JaPIdcneroC MPRLiodsdenroo
bD"NSbNPoC, oa > >

SO>ANST.0¢ ARKYWUN 0 AAS oa*La
oac™oC

>Sc b>pLo.0¢ ba Clede
DPARPACNL®IC Sb>rNS Ho
bJ7SbNN SN NJM<sbC>Lc
A= PNES DGPCH2% DPShSg®n of,
SO>ANCNY Lo\ D> o o
SH>ALY YTt 5 IDNShSa N> ot
>PP>®C®IM> 0 ba CIM>cLo" . #

D>PPSBC®INt SHPALIDbNAPIE PSbLLs® 7



> bPrLo0OC

ba.Clrede< sbL %< e

QLY 13,2012

A<2dn 2009 6 <1GJo aHaA®C>DC
ASH_5PIN®, Sb>AACD® ba Cl™ sgcnedr >PP>eCseIr
FCNLCcto o<l >c B>ANIA™IC ASBI D oNC
Ao D><*a s HNe oC e $142.4 T <> ~aYDo™LoS,
SHD>ALNSAON S, AN AP<IPNLOo“D KPS

~NaPL.o“H bPrNooC
Acno*LoC.

2007 2008 2013

PJAn 17,2007
>GAL To™C "N HA>
D> <5q 2DC Na NP
0 TP>ot acOore
D>PDeC®I >N,

’NAn 2012
EVOQ Acnosc
PACDN A

2o <A bNshs>se

i ASb DN >o®
Sepumiy e A*a 5o, ba. Cl™ SdcNeDr

: DPD>®C®IN Sh>NNSA™C

bNLN PG,
oacDab, _oa 2l
qvfY 24,2010 <SaAra® Aocl.o®o
AN bNLNg® Db>ZAoNC
aPLRC D% AgD> Ha A5 <sa>E,

ba C>¢ “d<NeIr
DPD>RCHI BN C

(ba CI™ sgeNeIr
D>PD>CCEIN SH>ANTAL).

8  Q%HdcdE | 2025

LRLedC >sb®DC $188 M

$46.2 <> Plc/o<ococ

qefpyY 23,2014
SGAL FgC SN
HA> Ac D> ol

boSIo I P> od
Sa7D>o™L baCl «d“Nedr
D>PDC®I bR~

2015 2016

D>DDAN 23,2014
ba CI™ SgcNeIr
D>PP>C®I SbP>ANA™]C
AR YD el |C
Db/ Al S Mo
AOIA*QA® \a Sd-oNC
oCI Sb>ANSTS.0f NI,
bNN“oN ba CIM>C >
Sb>PLo S0 ba Clede
bNLANC >PP>CHI<
Ptcro<°c5ot NaPLo“H
JP_IeNCNA e o
A><o P*IC -
0a b®b®D 0 AcnSbNNe
>PP>PC®In~dC
ba Cd 5 (dNSbe >%DC
0Q SbHh®InNC
>PP>eC®IM 5> Na.g € ba Cl).



<c A 17,2023
ba Cl" “dcNedr

Jdo- 7,2023 DPD>®CPIN Sh>NLENP
do- 1, 2015 ACAYD>T*NC ba Cl >ral ¢ Je>C do- 1,2025
ba.Cl™ SgeNeDI D>P>eCseIr SgeNeDI D>P>eCseIr baCl Ao A >Sc_ Sb>pLoSof
SHI>NNSA™IC ASFL SISt JDSe>5e SHI>NNSA™ I ASINC /DS € >H)g ¢ ba Crege

Sb>ALoS0¢ ba CMede Na bD>oC DaL>SC >Sc >N Los.ot &€ AchnbD>reN e SdO<IAJNSH>C

> Ca<SLIL SH>ANSAL ba.Cred® o Ncy>r<NC (YD eN>T M of 10.0¢ <sSJla.
=LA SN DPP>PC o bNL<oC DL sdN.o¢

<IRNc o0 >

b>rNT M ot
~arL<o09.

4

2023 2024

D>P<Ibi g 2015
>Sc b>pLoSoC
ba Clede > cNe>c
Pa Dol of bNLoSo®
NJIr<sbCP><o¢, LLLDSbedC
AT 0f,_oSh®h®D o¢
Ao*0¢ balClPo >
0a T P>.o“ > b>rNTg ot
NI ot Ptc’adcrdc
bI7NSbNN g 0¢ >P>®CHII

Le 5dn 9,2025
>Sc_ Sbb>aLoS.of

>OAn 2023

qvfY 21,2019
P I — 5@ Sb®b®) 0 AcnSbNINC

0a W5 <Co. PAZTLE
Q. OHaAPCHO® >PD>PC®Icn~rd o baClede, >Sc ba Cltdc NNGSA
LOA®CP>o*L.ot ba Cl Sb>ALoS.0C ba Clrede, A ocl of LDOAS/SC
QAHD>T.

ARCNGSGC o DATCnrd D
baCl" Dov>2C ADoSo¢ bN*oSa
bD7abNP*oSo > Ao™.0¢
AN A<e ASINE NMLE
ba. Cred*o< ba. Cl SgeNeIr >P>*C®Il
SH>ANSA™IC BIAC5NP AL_5<
JoPol g0 Ao S,

SdeNeIr DP>*eC™I
TBD>RANTAD<.

D>PPSBC®IMt ShP>ALIDbnAPIE DSl 9



Ab<®)C

sbPbrNSoSg®

ba.CP<
DPPSeC Yo nrerersessne

<>NNDC AVl

Ao AP, ADS S J<LML <IN PR ®DIC PHUcib™> o> >CC
SatJ<Len e DPBSC®I< @ o0 DMUCo Na JdLE, daed® P NNGDYce
N*<o®, DoLa®, PR PPALTY, AoV > NJII™Ie Ao I*UNA“DHa
b=\, 4PN, D™= 5NP Sbd®D 0t SPY.o¢ o <J.of NP<C L5P* 0 o Nc™o°.

SE>C 5 CCHO® o N Ac/L oo rd<do® D*Da®, a “Nsa, Ie\a® P a®
0A%Dg® b IN*a®, I'JafNa® aPP>NC a®, P >N.o"H IMeNg®. Irasb e
aN® A2® Ac**g® AoAS Ac®d/Ib* M *a®.

4P oNP oA D>a N C SE>ANAYIC, DSb®dad® AGPNT SH>ANGT bNCN= NP
BoaC BP0 AAC BP>rLYIB M 0C DL AN ba CIM>C *d* NI

>PD>®C®IM b>rN™ S,

10  <SHACS | 2025 ' o : ——

. - . o A Tdo v,



QRC Aot 6P

oooooooo

“LRLDC Ka.g-de>C pa N >.oC
a.clOre PBP>SeCSeIN ShBANTA®
AD>EJg<seDre >Pp>seCsedr
AbD>LcP>PN.oS, ASbeD>EoMC

SbDALLDYot DbDr b %\

dRNcNo50€ Plc/od56C <DOLPNaloH ATb® o0 P NNLUa HAL™LC
. : AH "IN, Aaal 0a®l, ba (e
Nao € Ca bPrNA° Yoy Do e BPRSCRIT oA,
C < Sb(Sb IENEN*PLP, Ab SN,
baCI'>.o€, ba CP< PBPPSPCeIda, NNyl

C2RP 505 AMNGSTGT 0aSI<SIC” e wblraneer.
Coa NOPLONCHD® SH>NNTE><
Lo AoPS, AN o] DPASQ D% [bAS »2, 2007 DbeC* < dA® IN*PC AP<Sa™ Mo, ba Cl Sd<Nedr
AbI@D o DP>PCHEIN SH>MEC, A5 LLA LD
otca®da ASbyA% ACSHA® oaec
AL a, CPe g o> DPDSC®IN
DPBCI 5 ICa. D™LADY® Agof
ba.Cl™ SdCNPDI BPB>CCHIN SH>ANSAC
SHI>ANAD>OC,
ba.Cl™ SdeNeDI >P>SeCeIr
SH>ANAM oa cMT>aPC >
SHI>ANBTH®IC AL eI S Ne
JCBPSIC >Sc Sb>ALoSof ba Crede
A*UATC SbDrNST 0 Ao 0%
BLISbNA*PD 0 PLe?odSEE,
ACPYSe SboA* gt N 5LC opC
“Na Lo, DSbelebon S BP>*CwIa
SH>ANBNDC QLD AL

b= ><IC ba CT
SINeII BP>CII
HBAS A
NNSA>L
AKA
DAL I

D>PPSBC®IMe ShPALIIbendPdE DSbils 11



SHUINIC CAPRPR® ba CIT SgeNeDr B>PDeCseD” b>aNa\e Na >N Hd
20177, Ac*a<s0\><C ASb?D"A<C SbDANTAN H<IC>< Al H<lo® Sbac T
A>cBLNN0C AGYLIT A\ C®AT; ALAC™US= 5 AVSE Dodlo
N> Noao <c<*d<<

LsPa® Sderc® ShEANSACHICD>< Al 4,8550® No € DPIC [[Ca®
<*Noc® Plc/aodiagsot bP>rNTg ot sbDrLY DYt > DNPNCNT .0 Al
LSPa® SH>ANSAC®, NNGSAS, <SRG PRSAE, PAP DY 0% 5 <IDP*a.%®D.0¢ AG<
bI"»~0¢ Ac*odg5.0¢ oac*>otH bNbNbiags o

ba Cl" dNeDI" BP>®C®I™ b>AN AL b Wb c o®
TB>ANATDTI® BANTANDOMC B>ANLENT®. >
So>ALTS 0¢ ba Cde A%ba AY®N*NC YAN® [ dna
0dc AR S Acn 2P Sb>ANSTS oS SbB>ANSAT.

12 <®HACQS | 2025

“Pcdodsocn oo
D>PP>eC®I o /Psq SO
D>_oeDNJC. PP<o ba Cl
SJCNeD DPD>PCI Sh>ANTEL
AT SHPNCNL® b>pLNM of
INTANDY, BP>rNAD® Ho
So>rANANYo D PAcn’<Na®,
D> YLD No® NNLcPNDC
ZPDND1, bN%\b® 5o,
LMo >N od

A 0™ 0¢ Pc?a<dS D oC.
B>ANATE® oo Agtbn 2P
bNN=5NC sb>pLseAC, NITC
>PP>eC®I>5 bNN“HNC”
Alc d<AS >5c. SbPALo0¢
ba. CIredc <IBbc NA*L bPANSo S o¢
Ncno o€



YD .0C SbP>ANSAND, b<>7 %D
<M It CdadNb® oo, ID%CH>L®
BN O AL NP 5% 5> ACNAA DY
B>ANDOMN D Ac*a™IC b>rN A o
VANM(e/ond

“QCPYSe ASNQNSe
Sb>ANSeCoC ba ClM SdenNeDI
DPD>SCSeI ShbP>ALNSAIC
Cdatosre PLISHBAL o
QN PePegSg PPPSeCSeIr,
<ADSe oMC NMePPN.oC
D*LY0C Acn’¥YSo® Naoo
PAo*5®D g€ bNSe st/ dgb
Lea st Ldg<. Cbdd
A 5a ASNLSe/LE bNSeASbLC
QDeCPoNe SPrSpr<CHooNe
ber/2atDg® DLYg A/7AIgb
CALASD.0¢ D>PPSeCseIr,

ASb oINS D>PPSeCSeD 5
A< HLY PhD, >Sc SbPALo0¢
ba.Cltdc bPrNoo¢

Pl o<1 “_H><C®

“Ac™E B o®IoC Sh.oA*a PCN*o<
oo 5N SPBARSAC ShARTAC CeB, A
AN LABECEIE b 58,075 BN® N
SOBALANPC LA 5P, L, AC*C P,
APINIE AMS0%5 SHBAUARE, I>c %N oNC
ADLEA odct @ *NI=2<=N<IA,, PhD,
SHBAL N o I NN

NI PACDBPNM P 0C SH>ALSA®
SO>S, MAL® A L**CNDE, PhD,

P ODPNAIMGC JALSS, A D¢
NM>< AP G BLIGC SH>ALATE,

DPPSBC®IMe SHPALIDbnAedS PSbell® 13



DLLSod®NC IR @ *IC I {a®
o S<Na®, ASHDC DML g,
D5dLY0C ShBANSAYT. <& e
PACY RN b>rNTAC*URC
PALILTQ D Ul 5NV T
AP bD>rN®C>o ST

14

<LPHA e | 2025

ba CI™ SJCNeDI BPPBSCHIN Sb>ANTAL LSP g *<g
AP/ Na /L oNd D**LAPNC NS0 AcP>“oNP bND oS,
0a.c*0 ¢ bNLL0C Sb>ALY>Yo® DNPNNT.0° . AocL ot
D>bc_*aCN=0F, ShI>RN®NC DSh>YSh®>C Acnb T a®,
0a.c* P> bNLAC AQTHT>C AN SNE DN®NEN SN,

Cbaa, AP/C Cdab>C CAPTP>Co® DPLIg® Asb_obDeN<<
AL**0 € ba CM>C Cdald\*La Zc>Cot Db c o o¢
>atb®N=oHNe YNAR 2022T.

1,655 N0 DPJC [Ca® %Mo b Se/L*¥N.oc
AGP/LIn 0\D>< At O, Agb®NNL®, P %0\ a®,
AN AbICH> NP Sb>AN*N o I>c */LoTo oaa.
ATbID7RI%® SPIn AT, > >N, ‘dP>MN o
PLaTe, IBbDLAPN 0 AW\ e, ®PAANMT,

ol ®DPdAE, DdLdAMTe, NNGN T® ISP G NGM,
SE>AN®NC DR TRC NSLc g, PPIa® ID>Sc S/ <Na,
qegeD®/>Na? <eb>LI/>No .

s by oqepe

<A< <A, ba Cr>E Cdatails dcF>CoS.



DPPeC®Io oao AcnA€ ha®
ANCC L c Ac. <5a bd >

“Cea AAPNSe ASbS g CALASII® DA
baCP< SdSN®II DPPBeCs®I<da- Acn<l® Ab<S5Ne
Pl adS®NC ba &, N+ bNL A 2q PLSeDC
DPDSeCSeIC ShPBALLYDYo® SbD>ANSoSa ASI]%J{ 0
baClM>.0¢-0a c*dtbodPa, 0 NS DP>eCsed g,
0a. 5N H2GC >®IgSg-CAL®a. AcndbLSbse>5b”

“AbYSHEC®IYC Sh>pL*C

C p% b Gb q q G ~C bAC a@NC P> PNoMC Ab‘lqbvjp(_—-’
Lo € P% PhD, Ab/PCS >5c bPALo 0 ba Cldc bNLAYNC AR ABENLC, DPBHC,
> DNRCDC /PIedC b oC
oA ASdN*Mg® >I<5C.
A>LedC > >NSHECPCDC NKLcodC
NocA0H*GC
cAc. <5a de > “bPrLo0¢
ba Clredc <Ibcc /[ Jo Acnr

“PadA*a s CLD>**UPLN®™ Sh>phAL®D  ho—>Sc
b>rLo "0 ba Cltd*.of A®ba A °N>L PN,
QM T2 A%®ba AL®NDC Pl g%, CLoT>C
PLYa<%®NC, ShI>ANTPC LR H™MPD% NIMoF,
?CCDPNANLT DG C 0 N TDoH*GC NMo*
— AbY®C2C sbD>pLD>No® bN®AAT .0 CALAMLS,
P>ndbrPN®t oa o bN®AADN® Sb>ANLANG*—
PADA*ac® AcnsLYT o*—PAcn "<Nb®IJ¢
A>Tty AP AYShC>Ia g COATL
—%¢ LR >S5 bPRLo.0C ba Cl*dC <P NA%L
<IP>c_®/L~o aulanirnut

DPPSBC®IMe SHBALIIbenIPdE DSbils 15



ba CI" d¢NPII" PBPP3PCSPII

ACePLIcn O\
0a*dPNedée

o
PAbdé\b SPLnRé\®

b1 A%N.0¢
ACNSH\°

BLJo< APo® ‘\
ATNPO

TB>rNEE

<5 lé\®
P> o ]*D o

APec 5o/ NN o¢
ASe/Ldc N

DgLYg®
AN

> D ¢
/\quHAé\b DIJCquqé\C
NG
O—LCQ_qubd
A oba ®IgA\b
SH>ALNAe
SOoL<bdée
SbD>ALNTE\®
] NNGs&\*>a
. : AL ACNAZ®
D> 0So®NE bD>RNANC SHD>ALTAE
d°cdo aNAaOe
< CAC < . D>CPPA®
Abbb':‘ ov SHI>AL B
D0 b A/ JC
O P>\
SO>ALyD>Na®
D>SbD>/bSe\e
[ -9
bPANSANCHACSE

16  <®HACQCS | 2025



SODANSAD< Ab_HAC qSbpe/L oL

D™ULAMC baCl™ “d<MeIl BPD>SeCeI
BPRNAY LS 0 NP0t ac 0%
B>ANE\E ba CD>< DP>PC®Ido. C*a
Ac D™UNAX™ Ptc/odNo®
B>rLrC ol ballc 0a <7
Nole Ve D el

>Sc qBRSGC

Sar RA AP Nac PPI%® P No € DPIC sd-1“ > Na /L
Ac?L oo Ko ba Clm SIS DPD>PCEIN bM<
D*™UNA" Do P<PDa®. dNb®og > I®N G, Ac/LI®
NalL2%® > sh<®lLdSab A< 5 a® APANENNSNC
Y20 Ao*a® SPNTD>oC NaPNc>bCe PP ok, > 5NDC
>AND“3, b>IC PLUHIAL® ePNDILITE LA> AT,

ba CP>< @ Ha APdC*L, a 5a AdCP>“Ho ba CP< > “No™Lo®
DP>PCEI, P/ g™ A< 5¢C Do AdLc®/L N,
LN SC NG Do o

D>PPSBC®IMe SHPALIDbnAedS DSbell® 17



o0aP< Aodo /S[C 4b*g*M 2 o€
DO A€ bCh g *"C LbpcNS>c
ACCSo\g® oc.*g?®

0091, Sb>AR®NS 5N PLGRSHI| JSgb o <PIab <IP<da, .0a D€, Sh>ANseC
Qo P®IC IPTQ M g P NPPCPNUC oa AC YT C DYoot NRa
dob, 0 AC PN 0C SbPALACT, Ac P> DI shP>paN®N o Cda <5 oC
LSd< <IPLbde s Dedah of Db ®DC AN SheLagOre Sd<idAJL o<
0al® So>ALLDC g 0a AC ST PNDC Coa PAUSa® D™LN<PEGseNeN As
<A>D5 5 by ﬂH'bQO', ~Na "o CAYDNE® PO oa A®DDC,
“hNC _0a AC /TC NAST®IC NBP_ 5N 5 SgC /5[ C CHEDC” >ShsbI®
NIRRT, “C*a. .0a A% KBPCND JST>< g Mgb”
“20,000 <5GU< B DI, 0a SN D<o LU sb<®Y L DeIL*LE T <UOAC
o M0 pao. Cod<d ¢ OAS, 'A< 51 be o pa o 0a Ny ICo D<)
D>Sh®Ds SNRa, “YSIC 03K >®IC, SPLA SN PSTC Ac*g® \DL>AHNe
00 0¢ IPYA®RCDH 5NV oa AC T oc”
“CALALR®>®, q g ?/LYJC NDPLIa? PS¢ g *Meg® <SGdcrab Pdec<lC

5 L 0 RL® [ PP ¢ 1d*o Lo <o 23,000 28,005 <Gdc P>*IC PY<o Cra
N<o do i PhD dPdo aov2C ACCPa®N® /g€ USTC o N0 ao>YoC 0a At T o

DPB>PCEIg SH>ANSTS of 0 RS P a”

PLlcdo<d®N - Plc?o<Sa.oc So>ra A N oC>* N g MC LSGAC ST I<eC>C, ShD>rLbNNC gD >%*De

LaPL.o% 5 Acnosof AcnsbNre 0 W< TACCST™L0C PLCP®D 0 Sb>ANSTST®, LSGAC d.odG*LC C/S =55,

oA*QST*C oa M>C*NC NPd<AUDC 0a << L=aP>I% gACSa™LC DG*CHL.of.
>RSI0 I oa < LSGAC \DYDUIMe, Cod< Ned<*LaMe oa > ‘A>c "y J*a A2 >AJY AR 5J
Ao /T 0a A" boAco™C 0 W< TACCST*LC DGHSL CANLOT. Sb>ANSTC ANNOC 0a.ag® AYDLIo< Crb<

A®B*LaC NOPLBNCNILDC 0 N o ACCSa™lL DNI*L%® LPLIS 183 A% 5o
SPLECCN*g 83T < <GJa. Cod<d PNC Keg€ CALALSY*MCDE, 100,000 <5GU< H%a <
1M c<®0¢ <5GJoF.

NocAPNoMNt Cdabore T ASCSg€ Ned<Lo™NC LSGo aayDda A5l
PP P<o 0% od o ACC o0t oa <] LLac SbUIMC @ oa ASe/~C
(O=LoNe CADSo LSGo€ >AJLA®YLYTO), Sb>AN®NC q e DCCP e P®IC JST><
<SGJ o,

SNRa Db®I% LSGAC TP Sde_g ¢ >AJY A/ P>PIC o ba A®/Yo®
g ACsa < DNI+L%® Keg™La® 700,000 <ISGdc_>Da. CALALLE C AL
g Sbc >®IC CALACD>®*N*aJ, CALALLS NLaD>*ND% 700,000 <15GJ5h5o>5e,

‘o DB UN® aoyPYoC 0a A YT 0 o SIS DL o

NRo PN®YL*MPbod® oo APt 20247 o€, CdaA®a ®C**C “bP>prD>LC
BD>rNCM o bD7rbNb™ oo CD CoP= AN /O™ AR o€ L*DndS,
"NRa NNGo® NP DI b>rLT o ¢ oacnosot NIMKC dIMdcbbo€
oacnd< PSblLL*Mo /NAn 20241 #

18  <®HACQCS | 2025



ZTC IPvo 0 pa A®IC )
<IP<o KNPENNC ACCiahSab /T ¢
oc ¥ *o®

/T -93 <P<o
L6PL5bNCND® JPGAC
bNOC TP oc *L.o"
Cbd< \PPN%Q ¢ ¥ <ob
2T o oo, b LbcPo
BN 5N _pa AC

D>PPSBC®IMe ShPALIDbnAedS PSbell® 19




bN*“*LPNCNG € >®IJ 0C o0a o€
SdCN®D PPPSseCsb)s <>

"bS A<\, PhD

>PD>®C®Ia bP>rNT o
Prclod®N - Ptc/odc o¢
~NaP>L.o“ > AcnsbNre

b>ANT ot LM P AC
oo M5 bN=g*Ne

20  <HACQCS | 2025

®IFC WAL AC AL Sb®ba YbeT SbaMLaOC shLC doSoibia <, >oP¢

0053<< UG, Shba®a®h® Sh gt >®IgehaC ShPbaC oa << SPN<a.

Y doSaPra®h>c A% Sbgta®hg a5 b Lo <ICa, CALALLC
doSobsa ®D% gSaPra > A% CAbaCC>® CALALLS, 6,000 FCa® >%Dgcb NAC

ACA Sb®bAS, >I*a *Lo 60° D<I*a® o€, sdc_o<e>% gSasbsa ><. Cbd<
SH®bAC Sba g PNAC Sh*L_oC doSabial>< Sbeb® ADANTC 8849 Cof >*Dg¢C
28° D>a e oNe,

D>PP>eCeDa bP>rN o0 Prcd/ad®N bt Ac<dth® <NbPNCHC ShHAC,
“AcUE A JMedar, bl ac © Y ot A oa SN

“PedLC P>Sbec_SbeCSLC ShoNP BPP>C®I% Biod/—SL*LC. A, C*a. PAYCD
No<do DPPSeC®I< J MUC,” BSh®DS She, DSh®I® Jo AC NASC A A<D Shba
D>d/ Qe<Ig®hE 0 N Dd/ Q<R “qMPIIOAC NASC A AL
SH®bAC ASILWULIOAS IPYTCN®0C Sho% I/cL*NC BPHOCHI< J_*NC
e <o o

Ca PIPartod, > bbrLo o baCltde B NN Ao P> Oa®
o <SAra® Sb®ba. SbE I>c NN AcnsbNPo® Cdala® D>dlQcc<lgbdC
SboAK C<INa® Coda*LE Y g o€, Sb*LCCPNC>/LYaC >ALoC o ANATSTS,
SbLECPNCH>ALYTC Sb>AN®CoC, SdiNPIoC 0a o€ o *aC A®Cat NA*C Ac AL
T 0 ¢ Yo Yo boADNTTC abaAPdCo . C°dd sbD>pLYP>LC
AbICP>a <% Sb>ANSBNN0C 00 WS 7L< Il /cSbPN g,

SH>AL>LC hN®ABCHIGE NBPLSONCNDC (SGJCLE o AC Sb*NC Deda™g®
NAC AC AL Sbsbba DddN<seYL2C 19797 o€ >%IacLa€ 2,0000¢ 6,000-0¢
["CoC. D>SedP¢ € Sdé_gr€DC 5,500 ["CE.

D>d/Qe<lo*L NAC AC AP Shba 1.6™MA% 5o Abo™®\® oa AC sbLC
Dsdag M=o o NS5,

Sb.oALLS P PedYRec<a®ND>R Ctda.a dNPDo oaa?

“>J.0C PIATHIO—PI<Ag >IN Ped o Db A%, ASI<Jdse >
D>Sb>Z AL DN D%, ATSTC >J% " HShDse She ShC >ShI® >edgehe Jc € AlSaC
>IBSTOND>YLC, >IAC AN HNE DPdaSo® 0 W< Cra. CALAY S/
qudHﬂcﬂbbao‘qbQO‘ P, GPeIs 5 > Pod Q<. P>
D>ed/Qe<IN“d, Aleb*gc ASN>NDC o€ Dedd NN HNC Je e,

SHE PSH®I® NASC A ALY ZbdC Ddda L “SbI>AND>CI>E®” BP>SeC®DIL |

“Cod<d <PD<a>NE >do™L SdSNeDr BP>SeC®II sdsNtDo oaa. Cd<do
JPYJCNJE, DSbPa Sa<I5eIJC <> Y50 Sh.oALLS oa SISt Diod /@< v+ %



A RAC Ac A
bbb o b <o ba ll”
AN, <b°.

Y 20241, >5c
Sb>ALo0C ba Cled€,
bI*rsbNbeoN®

b >yJo ba Cl
YA/ 6\ n.AbdC
P> CLn, o,
Ac/c PeIc

Jc*o<PNot 2,643
[[Co€ >%Doc*C
P s<.o¢ <Ct

AJC b 50 baCl
,'G“v-JAﬁ‘b‘Jﬁ'é\%I"
Zco<\°

AcHD oo
AbNCPo<5LE
_o0a N [P>o¢c

Astla Db 700
[Cob <* o™
oc. [ SbogOlc
AbSS SC 2026

P>PPSeCseIrd sbPALIDSbenpbde

D>SbcLuse

21




aoaAPdCSe/ g SdASPo®

>GAe
<eCe>n vb L Sc.

>PP>®C®Ia b>ANT S 0¢
PLda <N - Predo<iaof
~NaPL.o“ 5 Acnosof AcnsbNNe

TB>ANTTT 0 I IATPAC

22  QPHLcdC | 2025

OAC DbP>PL2C @ Ha AbdCa® oDA<Pha, PPY<a AlLoSt aba AbdN®/gSg®

SAAPT® SbD>rLYD> SO,

17000 <, BLC @ 5@ ATCDHC/LYLC D% oNe BLIcnAD< bR codAs
AR Lo JBPeYAN SN . N*dC PATLot DLI 5 <N*L.ot D=L >Ne NIrede
b oA Lo M0 C*a. CALACDPI® Sb>ALLDE® JAPDA So DLIcno®NIE,

“DAYD%® PSSP FGCC @ a APdCNSY HC <Dabd“ D asa AT HNC BLC
AbBYDA*Q®IUC PACLT® bPe ca<dA" VT AcnbDALYSab,” Db Sh>pL5N
SGAL® oA “NID>< PACDPNCL Mo b>rNPa % oC, <A gSa®
SH>AI=Q DS PLIONN* D D*=L=5Ne NI<C PACDPN M0 SH>ALL D> oF,
LS o NEENC CHOIAM 0 ALY T 0% 5*5C ac >CSHNe Sb.o%®
BLdsbNA+PeOC AL LC”

SCAL® bNBAAA® AP SATPT® ASHoINS oa o, Pca T,
D% 50 RPN NG Narllda® PAIA*ac® ALt ®oNe <Y*tDac b Lot
SIART®, Cod<l SOP>ANLEPNE @ bS5 e CI®RSALLM_ 0 JAS NI L.oC
BLLSONAYND 0 NIM>< PACDPNCL* M0 SH>AN®I 0 o sa A®CH><HNe NM><
PAc>PN*MNJC

>GQAL*> PSb™®I%® AP0t a.Ha APdCAC NN®YLY .0 a AN>N.o“H D% D¢
o DAPNNIC PY<o DL Nede PACDPNN0C. <Da SdAP< ada AbdC*L
<Lpb*NCOe a ANPNC®CP>Ha CAYDN @ ba AdC IS a AN, bNNCD>“Ho
NIrB>< PACDPN™N* 0C SbP>rLYD>N o

NF>< PACD>PNNE ShD>pLC>®h%® 5N, <X 05 No<da- Cda C>< N
Ao CdC PACDPN* N 0C bR NCPY. 0 bNYLY.0 aag?D>oNe FpLe™C

NPEICD>HNe NP PACDPN*N* 0%-a Ha APdCc®/LYa® SdAPT®,
APPSO NC SH>ALILNN N SIATPE A 5eDNKS o *MG<DC L*a.. Cbd<
AbSCPRC DY as0¢ CLoT>CHNC BLLC CLPLPNE. oCC SATPAC
NPI=Q B ALSG*NCD_IC A oPNJC DYLPY 0" 5%GC. PY<Ia, SR ®NC >CGAI=NDC,
Q. DCP*a®IC Y AC PPN ONE, SGAPAS b 5a.0C DPP>®CHD_J<Sa<%®IC,
Aoa <M N<]oNe,

“SIAPAC LN b oAAULC ASKKINJS,” >SbI%® >CA®,

AFLDCPIA Nt 0CE SGATPAC DPP>PC®D_ PN Sb.oAHNba<ISLC
DPP>®CLI®—AG SN H*GC —</C DL C*a SPPNPILC>L*a D% CLo [ >.oc
DLLOS, orrdsbe N 5N 5 G CLP*LR®IC SIAPE,

D>b>ISbA 2% <P AlLSNC®.

AN b Al >0 baClc CHLbPNe NS PAC>PN g
PR HY0C PLIOC, PLI® BPP>CHD I<Pa, NS PAcDPNC Ho <*a L <Na®
ot Do, DN T Ho b Ha o baClc”

PIAGE AL PRSP of DLISBNNNCD o, CLEPE BPPHSCHII b Ha.o
ba Cl', @ naA*a ®>C >bSLE >GALT, ‘P AC <P7psa™ N <PIAT b *a<%®I¢
PAcLoC AQNIM>Cof, CLOPe AR DR H—PY<IgCCP>%® SIAP oS #



Cea [Pd_b IPchD%

o€ PLIOC Lot/ A

a Ko AJCc*CPc PSo Ac. <I/o¢
BLYOC Legcsed/ A% [ 2o/ A
/o ‘dAPa® PNPc*1C
on<oNt AP®ON'D. docn“Ho
SIA P ¢ DPSo<crPo.

SGAE QeD>n b
dntDc A><5
SbAL®C
SIAPBC>No®
ASbobIN<E

sba o 2007T.

D>PPSBC®IMe ShPALIDbnAPdS DShbLLse

23



bLa D¢ L/€

¢ |_.JC <IDNHEN®IE, CAra*MILHL OGP g H*edn 5N,
DLLSBNN*NC So oA NTHECECHNE DShI%® Sh>AN®N A>A® bbb,

ADAE DSh®D® DPBLCEIMC L JC o>l ®C>IL >N CAL*a. NPNDC
CdlMa "o ®\ND AP®DNIES, I g P> NP AP/ <b™ 5Nt . Pr<o, AR
IONEES BP>ECPI ICa DPP>RC*EIo > dRNa.

“ADY AT/ AT pa AC AT a0 DSb®I® ADA® “Coa AP®DC AP ASY UL
DA ba dHLD, LIS P2 <> 5N ARAC oa A%a Sa DPD>*C®IM 5% g <
0a.0. APLAS AMSa® Ab¥® 5Nt 5 AR>S 0%, X0 APSGDY=a Y NP
AP®D o

DSbeD%® Sb>ANGEdC Sb>ra D Sbos LIS ALY LC
Q. ADPY*bA*a P> g 0¢ b0 <DL *LC PLIHNN*NC b oA o¢
AT b®NEN"DON° “dAPT®.

APNA® bb M.Sc LIC SoDANeCLLOC® oNe I>AADS SPPRCUa, IYo baCl PPeCo

> W% SH>A DL PC, LI Preda<dioot NNGE Bsb>/5b®Ie AP®Ia® PeaT.
PDHCHIG So>ALSGS of D™ L™ 0 Cdy®D%*D o ICH¢% 19137 19181 <V<I 1959, bNe N,
Pl Pl oG O NNSILSE bNTONS 57 APSIT®, AP BBANRCH 0 P, o sa A%PLI%®
Mo DLOS 5 AcrosIC 7la® CAPPOT SALL AP0 A Preda<Soof b %YL Yo
AcrsbAfe NNST52GC. AP DPARAD® B> 0% A AP®IC b eI ™M €.

LA APFDTHNAPC APAYSE IO 4RNT—<a® I
SH>ANSTS O IL=PE A LIS B> 00 APA® Cda D% RPN AGTYD>LIa® APSADLa NePLeN . 5N
AP GE,

P <> Ll dePﬂqbeQUJ Cda Lo DY 0C LS, A D<AMNe
0QAC JC SH>AN®NE Ac P> 5P SgcTJbdC. sPase s Ps>*Ngb Ao o® oa o
bNeAAAY S5 Dod datDab LY <I<5a MM dC, <{Da ShI>ALLPNE TPCD_IC
bes_1C KASKLSIC S>AYNC ShANSAIC PNBNONC Sh>ANSG<IGITNE (% >q 5D _|C
aaASHN boAD* Lo NC,

<C*PbRPIC AP®IC P Poq N € <ge/Lc G, PY<la LIS <I<¥*MeDc,

“Lg®D® LY ATRPADY DA% ADNCG Ca LYo DShI® AD>A S

CdabdL<% [/g® 18000°¢ bLquﬂqQPLJ AT DLDLae CNSHPgrse e,
DLDL>a Ne CSONShH<IGNL . “Pr<la,” BSb®Ds ABA®, “ASc™NC AT oNe
DLLSedneb g 5Ne”

AD>AS D>Sh®DS Sh oACDTHNC LIS bNSeACHNC AP®D o Sb>ALNC>o<ID of
bNseA®/L{ 0 ba CI™ SgeNeII DPP>OC®II SHI>ANTAMT. Cod<l SH>PLLPNC
<G ®eNCP>5NE DSedeC> 5Ny PN of Sh>ANC>a <G CLYP. o Aocl of
Y0 5 DBPPNPNOC bN®ADILIC ASo?D7REASIC AP/ a® AP®Ia®, . Abo®,
>sdva®, CnD T Dol sddho®. #

24  <®HACQS | 2025



DP>LCLI< [/,
Ptychostomum wrightii
APIL® Ag-sb i
PPP>*C?Io 4<No

Hylocomium
splendens,
SODALLDUNED
LNSPBNE DS C
LP*rND<, Acb A%
a<®Ib Do
a<®I*o oaco.

D>PPSBC®INt SHPALIDbNAPIE PSbLLs®

25




>Sc bPrLo90C
ba.Clbd¢
bNseAse /| L%Neg

CLoSTD>C SIASPE, APSeI<] ¢
AP®IC, LIS, c Ab%, DSIAS, Cr>sT
IANE AcNRAC bPANLAN O
APLYD>RC SbDrL NN o
bN%A®/L<d o ba Cl “dcNeIl
D>P>SeCI SH>ANSAT. Cod<

Na PN >S5 SbPprLo.o¢

ba Cl*dc A®ba AX®°N*"* o
Cdatd*Lo“ > /[ PCoC.

26  <PHAcdC | 2025

Erysimum pallasli AP®I0<2D% ba CP< BPPCeIl" “PPPCHa, b oa NI
SBOALLDNE® N8 A DMNDC Ao®ND“ > 0a AN

Boloria freija, 2n.Y> 2n.Ncn
CSGPLe AL %A

a<®IBY o> 0a NI,

ba CP> PPPCHIIG AU s, <<
Dra Lo, LY SAADA<I .

Cd&D%®I¢ ba Cl”
SdNeD BPP>eCeIl
b>ANB\*IC Cda ®DC
‘dAPot b A/ Lo,



< ball>e Cdate*Le /clr>Coc

LA LN:G o D>PDSCsbIs

sdNe Cdra ®e>c, q*N<e

DA >N 0% 5 bd=HNe
ASINE NaAc ALD< Ax<o
a<®IbN o, PLIBNPND oc
AR DLIHNNND of

Ac%an7D>*LC D>beI%® sh>pNSg S ot

Pl/odN AL*C N2<Aba CP<
>PP>®CEI* g, <*N¥c.g® ASdN.oC
@ <®DbNNbeDJC”

AL>C ASIN .S Sb>ALNCDS®
P> N“Hao APPIcnoso®
ba CI'>¢ Cdad*Loc Y I'>Coc
<D, Cda e DPPPC®IMC ASdNa
bN®AAZLLE, AL 5NP 19600 197000,
Ac*PC oCD**"NN5Ne 19100
<L*C sbPAYLeP®I%® sbD>ANPL Do
Y7t JordIo 50 <5GJa P AC
IP7RSo e o

Sh>AIL e I% ASdNa®
A5 DN *Lob ALAS
Ao><lo PLISBNA*ND o8 ASINC
ATONNKIR S D AC S <1 5™ of
CnD>TD>of BLI0S, ASh/D>eoNe > 5ne
>IDHAC Qoo PP oNtH. PY<o AL*C
Q. P®I® ASJNo® ao’o<L*LC
Aara Lo DPPPCHI< CAb o

SO>ANSTPND>ILLC bata T
D>PP>®C®I, AP Aga AT 5DC
G A< b % 5<da- ASBOHAC boMba,
AP®IC_HAC @ <PIbNNT CPNNLC 15
APL0C ACSBULL oNe, 26 A< b o<
N MRo® A*SGoSbLE No oo,
<A Pao Nt CADC Pco T, No*oS.o¢
A*MGoSboIM LCc.

“DPPPCEIC A a L < Cod,

ABALL D5Gb 5 MHLE, ISPEDA> A DAC
LsGe AD*NED% CAL*a. ASdN .ot
ACHNTBb* N QM) DSb®D%® L=C.
“PLQRLHPNE PLGot S G,
ASINSHGL*D%® ASbI > 5 DLYg®”

L*C DNGACP*D® oa ™ P>.o¢
So>ALY 0 0a *NC DLY*Mo®. P/<T,
C>Ro NocNbeC*N*o Lok,
So>AL O DO ALaSTDa® AP®Ia®.

oac* P> P> P> P>*DC
LEC SE>ANTON*N S b*M% 5< Y Cof
AMGocbo™La® b>pLYDEC
AcnsbNNC AL o<%®r< H5Ne
<LrcDnRl® DIAre, Cd<C>oo
CnD< A%®b*o® CR™Lb>N e JL*C
doda AdAc>*D% Cdulre AsdNa
Yoo ASdNa®. A“nsbNire CHLAdCoc
>AJZA® N Ao™C, o I P>P oM
CnD< A%®b*La.

AcnSbNNC o LD>c*NHJ
>N >*DC Cod o*L Ao .of

dLeC K6<A CdatD® AdNa®
AP®Ic® Cnb< A%b Lo
AB DN

epD>LY %% 5Ne Cda oM ASIN©
C2*LbP>NN. ASINS APS %N 5NC 10
APLOC, DR A DD DP ™ MLC “dhlc
<PNDC ASdNDC a<*DINDS; PY<a, Cnb><
ASPb*Lorc P>*DC

L*C PPARAD™ CALAD™ K™ <o
A*SGo0¢ C>Ra. AcnsbNM
Cda.c™I¢ bPpriD>Lo® bN® A D>*Cl o®
epD>Lo T o A DN
DPPENLSa e D>a<GI® bo% ASdNC
AP *L*UC DPDRCHI< A *a *Lo. #

DPPSBC®IML SHPALIDbnAedE DShell 27






LrrcPnds: <Sbe HALT D

A NG oJ
4> Ab<MS™
b oA Lo<"L™LS
P b oA*oLC
<Y Lo LoS

“I>N ASIIG e PN 0C SH><5a™L <>ND< BNPNSLNC SSPab< sb>L g
dc_1€ DINH<Sad s o s¥®” DsheI® | n JLC, I>N.0¢ Plcda<®N
Sb>AN®N S LRLSHNN S Y0t ANNGSGE DG <,

L A®ba AL®I%® ShANSAMT DG shweb*Peg >%D)g ™™ 1,300 [[Co®.
1961 G €, Sh>ANSNC SRRSO SHI>AN®ILLC I>Na® bNSPAAS HNE SHD>ALD>Ig
Q. DECPNNeL g oM NAD 0C Y 0“5 a.c PCCPNNLNC, PA<a, DR Ac D>5DC
<I>NC 0a 5 b Lo dCo o 00 W5 <PIATDSTPNE_HAC <>No €
Sb®b& I,

“DSHGLSe I, DPPPCLI<C >N AT ®RNE HAC 0 SIS /e of
SHHAC I>NY g€ DSheI® | .,

AU ™U DPYCCC PP LnD< P2 ®< shxLCLIM ba CM>C Sdenedr
D>PP>eCseD sbD>ANAL 0 20221 I>NoC Prclod™N CBIc P> bL Ha
<L*Pa<o<doC >N ACEIC AT 08 bLec_c >I% APAJANC> 50 o
LD 0C b eCC DPPPC®II oao®.

“I>N ARLYL® B> HG DNPNLNC PSPaD< SbD>L*NC I>NbPAC
LN O™ oa 6 AR N P>Y® acdNoN s JC AL

L DSbeD% BPP>OCHI< I>NNC SH>AN®CHIL Mg N ShPHAC >N g,

SboAC* Lo ™NC DPALD* Mg\ 5P,

A>ND< qsepb/Lge
SbD>rN® 5o I>No® Ab/D <% CdaboNe Gsope | *NC b/ Ja <I>Na. DANTDC

SE>AN®NC CALASD Qe P>®DC ShehDyNJE Ac A*a *La® rcb[Jab, CTo“ 5 ¢ ¢

SRS, GrardéC <DAC CT Sb>AND>No® Sa<NN oMt @ ba AN/ Ja®

No € DPC Sg- 1= g NITe, CAL®Q CCB% sp>akAC I>Nab. CT Sb>AN>N Na A%

CdNDENL®TIG® ADAD NG Sb*aar. CAL*a. NP A% Sb oA Lo M*a®
SE>AN®N 05 DPYRCD 5o Sbo% b*ac P U*L*LC oal.

AT 0% a5 5N Codd Na>ULAC BP>*CD |C (DNbN<dc D>eI%®
SE>ANPNNONE DPDRCRIC >N,

“b.oA%a A D>JC LNt pe e c<a e, Cden>CN<¢_Jce,

X-GAC Ac A o€
<LPAPPCPI® Sbea T,

>P>eC®IM <I>NC bNZLIC ICHIST
ADADT b*o . - ACS®,
SbeocSo* Lo <I>N<Sa Lot >N
>Sb®eD® .

Acn*asocl*L DDA
LAS, qu?ﬂququQOﬂ Sh>aLseC
AL b <Sbc PPIC 8o CP_oC,
ACP>AT s MR 2,000 <Do?
D>SALA*o ™ CT SbD>pND>NI®
ot Agsb®N Ny <bc >IC
ot PNMoHo dd*c™Lo -10
-2000 /Y<N Lo sbDpc DSt
ba Cl" “dcNeI D>PPeCseD
SRRSO ASb_2*DNT, 0 &<
Aa*a*Lo, Ao b®ND*a.c >PoCHC
<Dn<ccl o,

“ACHOL*NLLE D oDIo? Ao o®
ab/D < Do Ac A*a*Lo®
<pcDseYLYdob, AoSbioNe
Y *o<PN.oS, IDn<cclLsbsHo o
CRg. C*a ba (I SdeNeDIT B>P>*eCse I
SH>ANSAL Y A%ba AL®NHSLE SGJcL e,
AbIN“c > P>IC AL of” >ShseDse
odc a*NA=-24N<, sbD>rNE\*™ o
<> N ba Cl SdeNeDl DPPSseC®Il
SO>ANTN >

AcCA*Q*LoC <rcDPN,

-rayo® DA%, LN<Sbe >SLC
LCa*M*o0c Ady oo LcMNdc™o®
P> PNCP>*N 0T o 267 ¢ ba C S

D>PPSBC®IMt ShP>ALIIbenAPdE DPSbils 29



, A BN b>CLE
B2 bCe P9I PPB>PCELIT
<JAY0C bNDo.

<I>N BLAKNLEAN® -GA AP
ASb 5N T

<AKnyndES AYASLC, AcA*a Lo

PRCDPN abdDry e DD shaLCAbde

ba CP>< DPP>PC®I 0 S A 20231
<LpcDPN A Do

ba Cl" “dcNedrr >PP>eC®Ilr

SO>ANTAD< sd<PdA ot LAS

A SbN*NC CAbGO*a.c P*MLC,

>bbNNL*a.c P>CHC ShG\D>LPdC

bNL<N.0t DG*N N AcnSbNo

P CDBRNTANH L€ A>pe <5bPo S 5

RPN, Sb>AN®AC NPCA*QSLC

DIAN 20247, PAcLE <DA*a D> P*DC,

CPC 8ar, L5Pa®IC Sh>aL*AC (15
ADAS BN A%ba AY*IC ba (T
SgNEIN BPBFCEIN SH>ANAM 6
AP0 GPEC 5NE b= 5N
L5P* 0¢ Aa. <PP*of CAL e
Do LU Ac*a P ac be
CRE<PTITE AT #INT. AcLE
PhD Ac®o<I®NLE, P D<A,
oA DEI® BN NPAN. 15,
20237 A/ b odn. 2024,

PO DSb®D%® I>Na®
DD DI ST A Mot
IAD>ASNE >N,
>AJYACDRCC I>AC ghea So e
DSILA®A® 55 NPa™L Sb>ra. o,
CAL%a SbD>MCB< 50 SboNr
o sbSLUe <>

A>N P¢_bdc D™LATHILE

30 d®HACdS | 2025

ASboPD NS N5, L Cdebedse sboNr
ddNsbseNreL e 4>N oac*>.of,
4PDA“ 5o B0 0¢ Ac ot Abd/M oo,
AS5D¢ QWJaAvaeNIC, BYbseCio.0S, Al .of
NSNS0 0.

DPIC LN No € St Ped do® oo TC o * . C=a. D™LA° <PDAD®
oA Lo M a®, A5 SboNP bN™LNNL, Sb.oNM D*d/N=Nc >t oa ICEO%®,
Sb.oNM AMbsLALe AL
PACH ANLUL® DR 0, I>NC b oA Lo Lt oNe, I g ¢
Spa <, Db PLA. “A®d/IBB>D% I+ q %D I Cdod <ol Cdod”
CAL*a a.c PNNa*NO%, CALALLS SbD>ALN®NC ID>c %/ donra
D D>*DC PN > >N SbDLTNAre <>NIe, sb>LNNNa So™ M oF,
ACASBNNE o> a e P®IC Sbegthe I g™ Ma.

sh<hc a>Ne
SH>NMCLE, AL SN bN%AASHEC DI I>Na® Sb>ALLENa® b<>NNEN< NP
20 /<*CI"Ca® CPac™® <IBOC® A< 5 C> o™ <I>NIC Cod<l Sh>ARLENS
SH>ANBC>N 5N A A*a Lo® <PAcD>PNIC,

“CAL*QCCD% DoI®JSHEC PTHE DG shob*Neg, P/ SH>ARLERC
DL/ gl € q i <ISbe BRCHNC PN a<ISLC, DAY Q< oNe
SH>ANLENOS, ASJ* QST PRALLRNE I>NE D™=LANC Bsh®I%® gdc s, “Yel
AN C2RT, Mgt 5™ IC AP PRI SH>AR®CEM ¢ AH<oC
5g<bdéncC.”

L DSbse BPBRCHI< >N L5Pvgb b<A>LC.

“ShAEI® NYRE 550 I>N: TPOJSAS Sb*aC, NPI=¢ SAC. CALALLS,
Lo € NPR®ILIE >N DSb®I® [ A “ACE% gba Sgeh>{s, N> gk,

<> PO 24D, <"bC HAL D



Speg M b eDe I>N¢e

Qv <8¢, PP<lo ICH Do,
doSo <P brgthe P HbIC
<ol >N

p46\°- D‘%bﬁqub ‘%b_DQb
obaeNNLLe ICHeO%, AGA%®
<PDPAD®.

“I>NPBE NAvqeI% Shivha
ACSbABNDEC; >bI%®, ba CI™ SgeNeIr
D>PP>eCeD Sb>ANAMT, AgCD>*MCD5
SHAGHLE,

A 5PDNT N, L Cde D>seI
Sb.oNM <DNsb®eNNLMC <>N
oac* Do <POA“Ho Do®IoC
A0 AoP* g, AS 5D
<Ja oM DC, Drb®C g0, Al .o¢
NSNS0 .

“4#&'§Qb|Jqq<lL>qu‘ib Qb_DQb
CdL*LPPE Acnibbb, ASDA AoAC
AcD*LC” Db |, “Aced/*LC
<I>No€ oa .05 <RP=PCoHOMMULI
CRa APYN*g [2G* bbb g,
C*a DPYQ D¢ 5P APA*Q b oo

>P>T, AcnsbNNe
>AJ7yASY P> A HACDIRGC
ADADPSTMoC PP P C JASC
<IP>*o T o¢. Sb>rNc >*®DC 2,000
Ac A o pJdos bNoMc 37
["CS,121 APLE5%5C <>No.

SO>ANST L AbX oD%

Ao PN ®PJ%/ g5 ot

ISP AANNN DY Sbho% I>N¢C
QU< A L LC P AC

AP7pso Mot CALANC>ONe,

L Db Ca J®p=d/L %
ANTDPNNLQ D% DPPPCeID>g®
oac g® <DNHN®Ia®
DPYaSa® AbSNMHONS AJANG dC
7oL <IN 0 Y o¢ #

<I>NP< ASR]YJo L

“AOAC bD>pa A SbCe PP
<I>NC SboADT*g®
P> MPro T o) Dsbed® Al
< c®, 2N ot DPILe NN
SPASTD>C ACCSo~.o0¢ NSAIN*L.oC
ASH_5PDNT, o%bLcIse
ACSAPANT® A®AbCEYLI®
A%QSo® bP>reb oGt O I>MNoC
Sb>rLYD>Ro.

“A*QAC DoPbLY*LC Sbo%®
NAS<LJo*La® >N AL of
> YL Ha, P<nbIad <>No®
ALA ST AL HALSOS, <%a A oPde .
CALAYLE <>ND< SboAc*La™U
ASNUL®” Al DSb®D%, A5 5 >N¢
AL HOLCP>PCHNC NPT LDo<
AACCE, AAPLYT5%5C <on S,
NZT®N>HN° AN ®\D> 5N >
AYcLoc <>No€. sbegse BASHLEL<
0o, CAYDR® LH®N®eD ®
So>/P>a PN, AMNCO® _68Co0C.

AQAC D7pP A LC (P7pseDob
<>No-.

“SbD>a<C Y AC P7pSsa e of >N
SbD>PSghse AMPSGEN LS M SNN o,
D>bI%® Al “PDIA“C_CC®I%
Ao™o®, 1UaeNNDC”

D7ap Ao VY% JP7pe D) gt

<>No. I5Gda <o d®Da, Al
Aca<®NC* <> CdablLC I>Na®
<P *D) o,

“DESM>LC ShegNC
>R SoYLg ¢ H®IC CALo o™,
>N Dol A= PCee <)

<I>N <ADNSHOSLE BP>eC®IN>C
ADP*N 0 CAJPE H<ICSH®IC
Db/ ONC oA, A>T ¢
NP5 >N <P NPDo b Lo
QSGJI: PR, PD®, [>ASHS .
SHLEN<NT®, A oA*Q ®I UL
CAJIC DP® 0C N®PC>c >
SH>ALLYD>o<SLC AoA*@Q D¢
CAJP*NC. Coa ASbYD 50
D>o%Ig® <N ODgt CAJ/a
<I>N0S, A5 5D AAS H<%h5-
AACKST® P>AT-<>N
P 5CDILE%®, Coa. ICHI>Is
>AJZAPNN DI <>Nof DGHLob
CAJYT® <DA%a > 5N, A<D
Lbd*D.0¢ Cc &Ge c*o°.

Al DSb®>% AR Jo*L_o¢
be’NONC A AC <ID%/LL*NC
SH>ALLC S <ID>ScS/L 5NP
LbdbD 0 PR 0C “AAACY,
PP DC Sh>AL 5N
b<A<laSo*NC Sb.oACDE I>AC” #

D>PPSBC®IMe SHPALIIbendPdE DSbils 31



L&

O] AN*L

o BPPSeC®Io Acnb2¢

Sc_ Sb>ALoS.0C ba CMhde N NsePLseNcNDse NM_C q*+Ne/Lag*L_oC

¢ PN 5NC Pl a<ISa50C Sh>ANSGC CLePa BPP>PC®II o S¥<I<
<AN*Lo . CAJP ‘purla’ NJZ2%e A HACDPIC I*NaLa® D>PD>eCDa Plcda<aC,
DB N<®od 00 WIS ANLIo™L CLbPP 0a S9<< brndC <ICE
DPYTS0C Y AS AP7nsa e a®, BLISbNN*Na®, 0a ¥y AcSbd/seAseDC
SboACD>PYNC, Coa dN® NJYD® ba CH>< <Dﬂqu{']<]%v)o- Acn<NLo™®
AcP>SbCP>c DD BPPeC®Ig b>rN a0, APPNATHNP Plcdo<So o
bI7na S NNy <IPADENEIC P PCE NC>C CLEP™ of BPBPCHIN 0a SN
dN*Lo AN ¢

0a 57K AN oa b e PY® P> NEP 0 SHS Y g CnD*M"Co
PR o AN Do D baClC o4 0. 0aSH<< IN*ua bP>pNG ¢
ADZPPNCNLTQ I IPYG N N>R 5L 0f Pl <Sasol, ASb/D>< 5J
0a 535 DLLISHbNNY D 0% 5 Acdla®, Pcof, daSasb™ M of oa S¥<.0°
0QN<EC Y CaDot APIdO*a® Sh.oAc* Lo c® DPPa o0 A4P>NSheCSa™Ne
AP®IC o<NC A oA > SboA“c Ao Jc of,

Sb>ANSTDC gD 5 DPBPCOIM>C>HC LLRLSbNNM U HC AYa ®N<<KNJC
<IDNSHEN®Ig® IPYHC D5 HCH a I=L>"nod, PYb®CSabde, <Sa /L a®bdt
<> CNabd= <ILNPIC bid*a P ®Da® >c G aSa® CLeP>g D>P>eCeI
od5¢<= 5 Co <deNo.

>Sc bDpLo .0 ba Cltdc PLL®IARC ba Cl® Plc/o<Soot bNLA* o
0 <K< ACa bPANSTS0C, 0a SIST>aC NI>Y® AbdA PLl/o<5g5.0¢
NoONR NP o W< IN*LoC <*PsbNNe?LLo¢ LLLSbNN*NDoC. A, ba Cr>C
bNLANC 0a S9<< <ICa Sb>ANSTS.0¢ NPPC>c > >Sc Sb>ALoS.o¢ ba Ced® of
N>R oMY LRLIBd*0® ba ClP>C oa W< AN*C Plcdo<d'o™M* ot >

<54 IN*LC AchSa PN Ne b>rLo o ba Cl*d® ba CP>< bNLr ot NN *LE bNLA oS <P NP0 0a W<
AeD ALYAS A <IN*LC Acny™* oc. 3

32  dSHCcdC | 2025



<7s 1 d<d>P bo Ado €

- e o

>“L SH>ALo 5.0 ba CPde Ab<c D> ba CM>C oa S<<I< IC.o¢
SH>ANALLSTUT®, PACANPSL®NC ShEANA DI o<5¢<]< IC0 AN 23
L™ 23, 2025.¢.

15 P Yo <d®NC oalM>aC <IDLPNC ba (IS <IN NT.0C P AT I¥nSg e of
ba Clred o, AboLA*"aocng© ALSTD>Can,rbd o ba Clbd o€, Cnbo
RN TS SBP>ANSTE, a.c DCCSEC ShoAN TS0 5 bI"™bNNS, Cc L=
dCIPNIANSTTE AP DD P ¢ ba CIMP>C CnDa Da CeDN*C DI dw<d*LoS,
HMCS LJGE >Pb, >2C <dna, Pl Sb>ANAL<®DC DG 5N oMot J<Cc ™
SPPC 0% oM Ac™U ba CI'>C DPPeCIa SPPC of, Sb>rLY D> >Ne >PD®PC®I
J P oMot <O 0O oo Mot

PR T Pl a<Saia® AcnsLe P®IC Collo SbANA<SoT.
LSPe H<dCxa® Ac_Sbe P>SeI%: CnbSa Acnosbs oo, DG of Cn>cnosoc
AP 0%, Yy 175 AU, DG®D% A 0¢ b 5= 5<C0¢ oMot /<> PP*C oF,
ShI>pLseC b>rN® oNe CP>0 0ao 5 0a A boAc*Lo™ M o®, /Yyo
CnDScnoo® AP0 5> Acn“oNe.

CnbSo RN LTS0S SB>ANSGC, . PCCSET Sb.oANST .05 bI7rbNN+NC
Ab<c D>®IC bP>AN®Ig AMNGL*a ®Io® CnP>cnosoc b>rNA\ T,
~Na /L OH<C®IC PIN<o ID%C>HCCa<ISLC, A5 5D HMCS LPLE >PecnDC,

bNLAC 2025 oa N<I< IN*Lo¢
BOANNI®IC AMGDC Ko JC
AP o< IN*Lo.

HMCS LJGE >Pb DG g5 <
>eC dnaJC bPAl®NoC
AP S50,

-

D>PPSBC®INt SHPALIDbNAPIE PSbLLs®

33



A4® HY, PhD

DL 5aden

> “bb>plLotof

ba Cledeb>rNo0¢
Ptcdod®N

™M oo o
DLISbNP*NOcna < CnbSo o
DLIcnoc

SIAPC dt>c. BLIbN *NeOC
ATC AcnsbNo o <DeCP<C
Nrede PAPPNedC sbbrKNSoo¢
Ka tb*aPNMoNC SPLECCN o
0a0b /ot 0@ NI
<N*Lo.

34  d9Hdc<qC | 2025

q* HAY AP P®I >S5 bDpLo "o ba Cltd* ot 20171 “bP>rNSoS.o¢

PL/a <N S<IC> Do Sh>ANST 0% L% U Do >Sc Sb>pLosof
ba Ced® o B>P>eC®Ig BLIbNNM*N o Sd<IPN NS 05 b>aN®N*Ne of,
AP BCH Sh>ANST*UC DGHLE® _0a 59 IN*LoC <aN< g€ pa W<€
<AN*Lo DPB>®CHIM 5 ASIHUL0C Sb>AN®N_ 0 DPILD> 5N CLePa DPDSeCIa
0Q0.

“DPP>PCEI® _pa WA IN*L bN™LDC YIS Sb.oACDbA " Ha o DPP>eCI
<PIANT® 0 SRS IN*Lo®, AbH< o s, Bb®I® A, >b® so CLbPE <A< Hva®
<ARNa b oA M C. “DLY.0" 5 A®IPPChSLE 1< HIgb CLbP o, PLIC Cbdaa
ARNa <DAC shoASRL®Ig® b oAC*LoSab”

OQAC PSQ®Igb PR gSh>C P, PP>C®D® CA>SJ*LC oaq of
LRLHYPIL o, 0a << AN*Le oa P Ho ARLHY>I/LHa CnPsot oa A
005 ACa b<PYL D€ Y D 0 g *a € Aobc >®/La g . PP>CLI5 5,
Pl<da AL <I>A%JLE ISGUCLE IPSGALDPL Doy ACCTTE,

“AOP® 00 << INa <95 *NDdPNIC NalLs, <*N¢ ¢ 1SGJc LI oal>cC
as<Nc FP=oNP, sdAP P> oNe YRG5, TPEg N> 5Ne IC>PSTC [ Cre.
Sb>ALLCN®IC AL UAT a SN CA DT> o5<NC oa I<A“ DN
<ABLORE,” BSh®DT Ae “Coa <AL DPDSeC®I< Sh.od H% <P/l I
000 <LNHLC ASbDaYo® <SGl <da PNl sbA%=5Ne, ILPeNDC
Q0%®NI“>’

A<® DSh5eI® CLEPY PN %G <R ey 0a << Sb™ o€ ICo o
BLI®NJC Sb>ATanL*NC, SRR SN ADZN<Sa<I®CHC DPYTDC oa SN
BLISbNAYPD 08 Acnr<PSa®.

“QoP>=NPcP>PNC>I® P72sa¢ Codaag oaa,” Bsh®I%®, “Dedasot b*gs oy
LSd*o5.0 Acd/C DPP>CHIa IPrnbD>eDSLC, A<D BP>®C®II,

JPYHNC Sh oS _oa ST BLISBNN*NIPdAC SboAPSLYUC Codo™ <P NSas.oc
<L APSQ D% ¥

<L7e s <AG® ACH

<7D AL b



DL —SdASPSGE € /ST o Moo

>GAN Pbo, PhD €6 (LeCeN®or, ADAC CUYIC T APLoNES PAIA® DL O™,
SbOADBHHO® CAba,” Bb®I%® SSGAN Db.o, PhDIC Ac®a<lc D>s/LL%
LN Y CO®RSALL e LPDS Jc CSBL AL,
INPSLeno® SGAN DSb®I® ANIA*Q IS, DL ISHodA* % g, ABA SH>AN®C ShD>pLC
Qo P DLC DPPPCHIo PTo MPo<IS, I+ a eI I5b® 5Me Cd<Lo>J—

>PP>®C*II oa W< dN*LoC

Aca<lPNeNg® Pa PLeCieDse TN

“So>AIL CCE>M, DLRE” Dp®D% “ICC b™*L.oC /TD>< AsdodPL, PLIo®
SIATPGEYLTqP>M CAba?”

>CGAN AcD>®I% [[C ¢ CPac™a® gc *a® gP>®I®CCH>rab QAC /¢ o s
HAASY sPPseCsTe D% ba *a ¢ 0a 2T, >N\ /T <o ™ C* PPeCC
0058 AN*Lac. aodc PP BLIg® SdAPGE g CLoP o< /T oc, Pr<o
<LAa e, PP, SIATPSES ASbc D*IC D> o®)ae Iaasa > YT Cra
Dbedn% Jafa® (= >lotot <Sa>Nbededc o o PlLooC.

SE>ANT M AbINNPaLCSe DPYINNHNE Sbo% (PDAIAa N b *LC
AcCni®CM g, DPY oM Cod< SGATPGEE ARLYD® ABALL, oq ¥
DSd/ PN od YA 7% oNe DPDRCEINC I g A5 I>cLC. C*a
DPc® Cedd SdATPGEC dar Do <X o IRN S Sb>ANT N AbINNoeCDC
Do/ 5N sho% <IALYL*LC AaCnc®Cla®.

“SO>ARECMN . GEC P NC SGATPGEC DAULCET TN ¢ HAC
APLPYLYcLeN®aC) DSb™>C >CGAN. “a JcL\NPLY“N*0of, /L Db c >Lo<Po,
o/ ®DJc PLIg® dAPSE o CAba. C*a o ASb/D A% JSTD< sPN<o
o A*QT 0a << ICa.” #

ba CIrB>C (A* YA®D) AcrobrL2C
00 W< JCo bbrho o DML oS
100 <<GJ0¢.

>GAN Pbo /\‘W%q". o ¥t Lehes
/<o 0a << JCo bPANTIG
INPGCE oc*o D"

DPD>SeCIMe Sb>ALIDbendbdE PShll® 35



a<5%D poC:
SbPpNSo €
<1/7p%D) poc
DI *LAC

AcSbd/* e of
AP OBS PADREN it
PEELSa <SPIcra CARoHO g
08 5b b I K3 DALY,
dnbNe Ce<S. MSc G |- LN Qo DILAS o/L2¢ a <D0 CANG oo -0 b*b®IC
’ N>R 0a SN, bP>rob o Pl @ ®>%, DI LAC CR>* /L D¢

Ac®oq5eI® Q<% 0 100 <5GJ.0C.
dnSN® C<S, 1908 A cPNoS.of BLITTS.0¢ Aca<®I%® Q>SN C
SANCAT, SbI>AL®I% S oALLC BNSLMLC,
>P>CHI>CaS_C Pa PLseCse)s “1800 AA o p%dc(__qb<'°u(._>qb:)qb CRo Cd'7>b|_b,” dn."N® DsbseDse,
DSpbbg® D% *Ua A ><BC> 5N _0%UbNe DSLC ba T “Do%/@c<dsT*LC,
Q <HIHM GG D> >
20211, 307 <> 5PAC <GP A%CI>c BHIC A 5<da- 26,000 Sa-I€ DP_IC Pe C.oc
QLG SSHDILLT <A SHECST<IG BLIg® A da® CAba. /Scw<T
QEJT, Ted® <AC AcD®C>e BPIC 1Igb, AP0, o050, N <Igo—DT L g,
g SRR BIALAC APt Sh>ra b 50 <P LY o5PoC
SPLENV %6 <N ILPSNDC <bc, NI,
PIda, Yo ASTCS%™ IP<da® AALE%®, ALLL® DIYLAC “Dedasad I>c (e
ArPCH*a< DedaMab CALASNEN=Q G,
“DbgII 5L PPPBCHI” g s= DpTI%, HShI® SHx N DL
DbdaNC q <HIHM g NPALALC 30 /<< 0 DTMLAS PO,
SPADUTGPCHYE A 0PN, DL 5T 8ol 5Ny Bodah>5N° JAC
PO gC.
dnSNS DS gl AAgHNAC C 55 CIE o KBIAC DS ™M LC>a APy >C
Q <HIHINOGE, BSp®I%® I Mg CT CyBILLC SPaeN= N gbe  vgsohg
Q. <FIg® DI PLUA NG Bb® oo PILE CANG ool
CALADA®Q NS %

A>2NE OANA CODPNARL L

36  d®HACLS | 2025

QN O YA N 0aSh®b®IC, TYA®IAn S baCl, LRLMS oa N



<7e 2 NDG SCCo®, oP2C Yo AP R cdYoC bPrNSoI 0t AcnoL®

AT b, PhD

AN SD>YLIse
onsbcCiocne,

Sb>ALN®D 0¢ AbSSHC >
0a2l sb>ANSOMT

SO>AN®D ¢ AbbCPI®
AccPNALI® AcPao
ACKNAR CEDPNANRL Lo
I>>C>< Actodd\*Lo
Aocl o€ SboA*gsof,

>Sc bbplLo o baCltd*cc
Pa DYCIhTe

¢ CPP%® ShoA*N g PbP>IbLYA® A 6HBNN*T*N 0 aNE, ADAS RN,
b oAM TN Cod<dcL” Db®I® Al b, Sb>rhSg*L DG®I% A o™ oF,

“Cod<d ADDBNN*GC AR 0a 2T, oa ™o <o PC>LC gPC I Lr<C>C

g SPbP*aSooc”

A, D=L ASbo o, AL SN o5PsbPaSa® AocLE SboA* M g*a>
02T SbP>ANST*NC DG IJa PCPY.0C 5Pof <D 0> Ab<SHNP
o5PbP=a So5.0¢. %P C>NC aPC oa M L%®DC, CAbSoC, SPc o, ASb/D>ae 5Nt
N*do®, Abo*o® CnDSTDo® oal Doty o<No®, PUCH ao® APIaolo.
<IDNHEN®IC 5PbP*a Sa5.0F, Sb_oA*M*T5.0%, A OF B N<ST .0, oac g
AOPS 0% AoA“ > Ac®dYIb™M* o

AT PbI%® SH>ANBC g DGBNCH>L® A o™ 0f <Sa.0¢ <IX.0° 5 Sb>NLAC oS,
ACPP%® Ac*UC SBDALACSTC KAYL KUY b eDUAMTE, Sb>ANSaS.0¢ Ac P>SbC>As
Acnolc

“4UaPCPYC 5P ABNDNNLDC CSotN® 0D TP 2C” BbI® JALL.

AAYL <A AcnSbNHENAC oo cva SPPBCaT DSb>ZA 5N SH>ALL>C
Ja P CPIob gsPab <Sa*o5.0F, APy A%/ 0 CCSa >Nl o0 . Cvd<
ASBYDPNLC sh o% Ada YA 5hSLLC, <a®N= 5N, gSP DS 5N, DSb>YSbACC >
Sb.o% <*UJa CHYC g5PC AbISLC Lo*oSa® ADACIPI 5 AoN<ST5oC.

<da e C>YC 5P NMoC AP PIE, ACT=b% 5N <, €, M NAGYPNG o5PS,
SD>GPNG ADYE D DeAC-IINHNL® 5N S Ao a® Sb.oA*PNNoSo°.

0a.EC oA PUL®IPN*NC P 5 AOAC SBI>RLNCAC D>SHEN<IILLC
U C>LC g5 =LA *LC oPbP*a ‘o0 oPat s > NoP>osoc)
A DI, “gONHENAT®I® NPT HNC N >< W >7rdN=Ne
Sba LA ®C* M <NNON DNPLYPN“ON S Sh.oAM M N<SGC.” #

D>PPSBC®IMe SHPALIDbnAPdS DSbell® 37






AJJl: N>R by R\E CINUK Acny*L¢ BARIN

PPC <[PSeDC
O<>C

0o )A€
D1 L_oC
A_OA®

A<A Do @RS dHLa SbEANSAL, 50 P MTC.ot B *LaO ADADS,
JQCLC(KI%, Ac Py ddo D€ SbD>ANC>N 0 ATTSADY.0¢ ba CP<
>PP>C®I]o.

€CSq e oYL NS 30 ISGUC DHLC 0 SHPANSAD*LE, CALACc >SI® sh[c

<o dTIre” Psp®Ise Al _5eCSa™M® of Sh>AN®N A< LS, ACNAN ADPNAC
OANA P EIBRART ba Clo Sb>ANSTS.0f AbYRPC> 5a dfc.® AlC
OPCSa™* 0C SbD>PNSTS OoC,

ATSOD>RC Ag DY [5geCl ot <>No =56 ADPDac dboNe Cede ded=H*ac
dSe N 0=y, CAPc<®DIC NIC, CYNDC, Cr NI H g CRac, DULot
QN> AL dAAUMLE ba*a SIS, Ab%® od ABATC DeDF*DI5 < J%dN
d&\“ o> HIP C/0o°.

19911, 60-No € DP_IC P MCof <M ac® AT SADN® gP<®C>c >eDse
ALN<K®INIC SHEANTALIC AT _obCig N 0, @ <PDb*NII" BLIbNM*NIbdd o
DA*a Lo a<®IEC, dod®Ia 30 <5GJa, Sh>ANSGC Ac N >®IC A€
0°Ca*M g ASB?DNYA* QNP oM A DA DPD>RCEIg ALTLE. Cod<d
ASBYDNC Cdaasa® AP rIa® Yo, <>Na, dvoSa, AP®Io, IDPDo oa AC
g€, Ddla D 0¢ >Y50C <L ... NP.0C ARAC,

ba C>< <*Ne_*L a™LDY*L A bl q <*Dc*a. P/<la- NP-od 2007,
SH>ALSC Cde PO ART® I*GE @ N Lo, 68° > 5[ D%,

“@<®ITHH N HGC Sba Mg TH>ANACC,” Dib®I® Jobh LT,

SH>ANSES 0 Ac DI D> CNA%® D> %L 0C Sb>ANTTSaC D*GE @ PN U

D>PPSBC®IMe SHP>ALIIbenAPdE DSbils 39



“ARAS ASRQJNC)
AP DSbseDse,
“APLo%c®DC ARAC
b.oA*osL LC
CLDJ*L oa.lf,
Cr/S0S, ASboAS
AcMe0C, A/ 0%

YD SN OC
CAL\DY® DVGE @ 8 o
1991

40 <Q®HACLE | 2025

“@LBIBCH¥ %, N >N >AC
Q. <®IG¢_oC”

a<wIsh g™ o%bPC>/L D5
AL CLD*LS oMb, I DbSLE, ARQAC
ISP ™LC S>NTP® oM AV slMobvs
Q. <®IGE oS, ACT 55Nt Clor, Cod<
AP®IC CLac >®IC 19100°C, <Ida<I_o®
ALCSbc >=Nd.

“ARAC ASEHUIC” QD> D>bseD,
“APL O PIC ARAC sh.oA*a<SL*LC
CLDJI*L oa df, CY 0o AbOAC

BEAKENC ACKAC >A<
H<C C<he5 pibbPe<
SN A e
d<Ab LD <
Jceo<dPN*rC
<GP/ g+ 0C I GE
a *h*Lo

A0 <X 0>

ARQAC DG UL>C q+LC
A Y>> ba CI-A0AC oa*Loc
>n.C* ¢ (CINUK

>PP>eCSeD” b>pNg0C
AU Acn7*LE b7y
AOALDOAC b7 Acn,r™LoC
AbHLAYT 0" bI"P>{ o
P> “No o bNLA*M* oF.

ba CI“-A0AC oa*Lo>nC* ¢
ACNYD>I® DPYa D¢ D oo™ g

BAICASEE CICPY® HIndA DG a®NUC d* Lo
SOBAN AP CML%\ M, IPHT 2024, HIP C/< D.odo-
Cdehpyc,

<L A LS, dot 2J°



ARAC CP>Rg Sbo s <PIAL*LC
CPSa, PLISbNM*Na®, ATC Heg*M*g®
0a A T a®,
“gPrpsDC PR >N o
CPSo dPnAse A<a™La® CPD<
Jd<o®. ALSbSg®\D>Ja C/P>< ¢/d<dC
ACa DPSh®>® AQAC Ag™C
C/Sa ADTiDIA*an<c®, PPdo
SH>ALEC_CCHNEDJC)” PS>,
Jooh PSh®D%® Ja N gseNe
CLD>*L®NNDA* NS ARg?
DpD‘;bC‘ibDQJO—quqb. “qudo-“ub O_LL“LLC

<Al <n™ MSc
Ac%odstN

@I, Ac*o<%\° Aoclc

SO OAM*g*0C Plc/odsg ot
>Sc bbrLoo¢

ba Ced*gc BPP>eC®IMP>C®
Ac*o<5a5.0¢ Pa DLeCeD%

<4*aPL{*aSLC A\ b Cl o

“Ac SbALEC CCHNDUC A DSh®D
AD>“.

30 <5GJa SbP>pNCo<C
SE>ALLD>Lshs 5Me D*GE @ N Lo,
SH>AL5C oY <]P™q IC
Q. DCSON S <PDAT™NC Y AC
I7RSa e aC CR2ML. A DShDse
CAL®a AbJCP¥% DPPRCP> 5o
“boA’LLC JoJ®Ia 30 <GJo
SboA*a<®< 5 <" *Dg 500°¢ 100
<qGJoC”

L
&
L

o PSbP*a" o€

)

e

*JaAPCP>C g5PC D™= LADC

AONIDOAC ADY BN o
Pa>o™M* 0 5, dX.0¢ gSPCPNCNG<
ASRLUYA*Q DY A oI DA
AcSd? Db o,

>P>®C®I oa c*>C <*Ja S,
A OLAAC, PUCHSQ *C A 5 gC
<CCS@ ¥ Dag D%®dPra seC ¢
D>PPeC®IC gPo, oac™a
<Y PCP>Y.oC sd<bda™ o
<> CPYIC 4D NC>Y 1“5 HALc of,
0ac™0% oacroH*g < NI
oac o Sd<PdAC A oA OAC
00 Ch\*Ng <D®C>IIbSaC o *oC
At DO DS/ Dol YNt AXLPN o
SJ<PdO0f PSPT0C N+ NN>NC™oF,

PP<la, o DY > DY ARAC
NP*agdg™c

ALRAC C>YI%INC D> o®IoC
QY7 PPPHCPIN @ <PIH " Da
Sb>ALSN o€ D*GE @ N LC o
SH>ANECDLTC. AD Dbbb*g >
34<5¢Ja o J®Ia b.oADT,
0a N®PLBNCND® PN
>PP>OC®Ia >AJYA®YLLa®
So>AN®eN T ID%eC>Y 0 ba Cl
0Q N[ o, %

PN DONMC oacC
“dedé\* €S

Do oac® <SaAUE > cNAUcC
<IN oa c™MC d<edh™
<P PONC,

“oa.c*a J<LPdAC IDNHN®IC
AC®dYIb.0% AP brY o,
<JaPC>Y 0> oPo AJ*a ST o
>P>*C®I oac o, C*ad Sb>ANST®
<IDNsbec.J*a®I% oa ™o
NBPL®BN 5 Coa AR<Jase
PaP>Lsb®NCNN ot <DL D>*N.05,”
<A DSh®Dse,

o AT JAI I sbDrNSo0¢
AL Cdabd® Sbos sg<bdé\C
DeDL®DT, <> Co, ABAM
<DBCHLMUC oo ™M >oC. #

DPPSBC®IMe ShPALIDbnAedS PSbell® 41



/20 T€C

QSGJCLE, >Sc bP>pLo S0 ba Clrede
PaPLibeNCNAC Yoo
So>rLY DY 0 Acnotot s LbdPD.of,
CAZDRI® STEM (Pt /o <S¢, Na > UAS,
PAcDSTC e AN>INo D) Ac*a<®Do.
Ced<d Ao DGMUSE > YA NP
ASLoc® L*d*Do Ao*o Ac®*o<cio°
00 T 0, b>rILc®N oM
Ptc/o<g5oC Sb>rNST o
0Q 5b%®b®D“ 5 SH>NLL* N of,

AMAMLE QSGUCL®/D>N LPP<SeC
STEAM Ac®o<SgSe, > (PN ba CI0
SJCNEDIT DPP>PC®I SbP>ANSA™ S
AASALC 20246, P D<o DD
> ®Dg SGJI. (@ Aa oL
CAJP™ STEAM ASb?Dra<s Na >La,
L*d®D¢ Acnc >TLC Na Lo P>®oNe).
CecL.of P 5.0C 14 Lbdv D¢ o &T¢C
AQSbC >PIC AcnoNe Predo<%NC
SO>S AL N a®. 4IPS HNC
AT P><C ba Cl™ sgeNeIr DPP>SseCseDr
SH>ANSAT, SH>ANA 0 CCP>a S HNP
Plc/o<T5 0 D bD>ANDA®,
Dq‘\df-tqub AL[__DC,” D‘%bqb)‘ib
dn"D° BN, >S5 b>pLo o
ba Clrede <DLa® sbP>rN®N™L >
Sb>rLoSo¢ baCltd*o. “LedeDc
AT g® <D P>®IC sbD>pNPND>oS0C,
Jdcda APy ¢ o DeCc”

dnSC P fNe >®D® STEAM
<IP>c D 0¢ >Sc sbb>rLoS o
ba C*d* . of, bD">>Ha >Sc
Sb>rLo0¢ ba Cltd* 0% 0aq 2¢
D*™LA® AccPPLL.0% ba CP<
oS b™*MD.0¢ NIML.oC, "HAC ba C,
<PId, 0a 2 PLYcnosof bNLA*N*of,
A*J<Pd* 0" .

Ao <®I¢ Ac P>HNP oa <K
ACnYD>AoC Predo<Sosof, Al D>oNC
o0ac™ 0ot ID*™ULYo® a P N® gsa®
DLo® SAJYA® N5 DLIBMC
D% oNe b>py>LoC oo ™I P>PNo®.

42  9°Hdc<qC | 2025

~Na M oHNe NSLc™o® atlbDo®
D>P>SeCSeD_]C,

Ac= 50 AOAS AcSed/ Db a®
<IONsbENcB>eI%® CHLseY[ 5 oC,
A*QAC DabbTbcCe DI PLYCC N0
Sb.oc DIt ASb_oP NS
0aNyPIo 5 Aot (g,

DA% NI Ad\Sbe >eDC

LbdbDC ST Acn<®a SN oNe,
Lbd*DC Acc P>STRE AoAC

QA ANDZARN T Na b oC
AN d>ge D) 0 A <IN _0¢
191900, C*L% LSS Afc*<Nsb% 5Ne
LbdeDC <BPNC Ao <>

b ASHCI>NC Ac >N

TN ARL®NNC>*IC oo D>o®.

Ac 1“5 STEM C*LseYL <5 of
Qb 0f Ac®o<d%®NoC L°dbD0f,
ba.Cl™ SICNEDI BPD>SOCIN SH>ANTAL
DUNACP®DC >OIg g 2, 3,
6045 APPo® d=c® ACH<PAP AP oC
ASb_5*DNST, APPC Cdac DsDC

_0%PN D) oC

BN o CdaboNvs CdusbCo®
P ®D_0f, AT HNIC PLGNIC, <g*DC
AP®IC SdAPT .

AT <NC Ac > DSTNC AP of
OP_0¢ bNL<.0¢ Ac“oMNP “bo™ <on of
YPa0° 5 oPc>PNC AdJ*L>LC.
CAI CR o U DN
ASH_5PDNTTe DSH>YA DM D ao
AD¢J L LC AcPANy A <bh® < on of
OPcP>PNT® oo ™ot AbJCPo <% o¢
oPoC.

Ac®oq5D¢ STEAM C*LSb/ LYo
Aa <RIl e <> P®IC doT.
Ao <®IC > CPHNe C°D Aha
SADMIC, ACKAR PPN o
JATS, SBP>rNT o0 MC LodPDC Yl
ACKNA*IC L2d*DC CBDA*a.ceDE,

C O oS, PY<o P><D ot
Sh>AL5N 0f, <SabN.0¢ AcnsbNM.of,
ACKNAR>DBCP>Y 0 oa ™ >0,
>b>/N"Hac sb>rlLyo PAPSY0F.
Acc D®IC Sbaga AP®Ia®,

<7e  LPPA™C ADAC AP g ®hNa S 0C dI>ANME



LPP<C®C ADAC AJP*T®No 0 d<I>ANME

<7 LRLME oa NS,

N> <o®, <rcDrosor, <Ja oo
AbHOLAYa o, bo‘ogso®, APPCSaSa®
Ptc/oSootH oao Acnoso®,
SAAPa® Cn DM Do o ALa

DL 0% AcPCONe oacto

ACNAN A A“ 5, Ac*a<%®D¢

bNNc D>®IC Prc/odSoc® oa ™ >
Sb>rLY Db Mg,

QPP 20241, ba CI sgcNedr
D>PD>eC®I b>ANAL D> SN D>®DC
DL Ac<<c<¥%a 6D o
AP iAot ActodSoSo®
ASHPDNTDE APIC Ac P> 5Ne
b0 D H.0o% A< c<d¥*a D o
> Ao® Naosof APbYPIC Acto<Sota.
Ao <®I¢ IDA*a >N P>*DC
<dcdaADo®, Ac*a ®Ia®
AcD>SIR NS bI7NSbNN g5 of
PAPYC PP QS0 .05 LPd®D 0 Ac POt

<APLCLE, 15 <*Lebc of Ac*a<%®N¢
0 NKTE Ac>AC @ <seDsh¥ eI o
Pt/ odSg50¢ AcStd/ISb.o >
Ac®od5°D0¢. 19991 o€, LRL™LC
0 N<< DA% PNNAS CAT™L
100 D50 Yo Actao<PNI®,
ANDBPNNNE® Actad®Io® <*L<bca®
Ac*o<d®No® Acnr/LYTof Cta
Acto<5ia AcnbD>A% o <®Db N Dg
DLISBNNYNIA™ 0 SH>ANAMT, T
CYT, 300 PcCa® P*uP*ac® oM T
ba*a Lo YHa A oM DP>®C®Da
DLdSbNAYNdA T

“AcSbSLE AcSed/Dsbedc
ASNIC oa—ALbC Abséve
2D 0 <Ja ALty ACCEa€,
AP 555 <Y Ac*a<d®N.oC
>b®D® dLn. bra GCo, DP_IKeN N
0a ‘N bacnosot bP>ph®) o,
AC>YSH Actaod®I.0c <abN.

Ao <S>, Ao <)
ACSbNTHENAC >P>HCPIT
SO>ANPNo?, RN Lo S0 ACNART®
Ccr bP>pLrCo® AcTad™oNe
a<®IHYDg®t pac®, o<Na®,
AP®Ia®, A oA~ > PLCN*a
CLbeCSsodaNg®. Ac*o<IcGr®,
PA0C DL D>®IC PYda Actad®Ic
QP7RSoY D€ Ao DG JC
<Lo Acn~of, oa of D*™ULL.oC
Ao <5505 AAPNONC APy,
oacn® Ac®dYIsbenscs Ac b
Ac®o<Da, AFLMYTo® BbPrbe™ oNe
DPPYLYT ol s oa At CdatN“Haoc

“Predodsac Ac®d?Ibo o
Ac*o<5gC <IDNHPIIC Ac No><C
A®ba AL*_ o€ PSH®I b ™ b b,

P> N b>ANSTS ot > “No oo
DLYo® A\ M, <N n.o €
A o™ LLRL*L.oC oo tNL<.
“Db>Y Y ®Ctb <bAPNNLeb-<I<R@NC
DD >-Ac*od®I ot b*UlT ALY T o
005+ AZLIEG o0 Sb.o®I® 5Nk
AoP*NC a *UDbo<sLeLC” #

AcBNE LPPC 2024 STEAM
CL %D 0E bBAYA baCl
SINEIM BPB®CEIN SHEASTA

A cbD% Ac DY )
Ac<c<N*Q I 0 <Ibc o
Ac®o<®Io.

3

Ac PNC CbATE>C DL
a<®IB¥ Do AN DNE

D>PPSBC®INt SHPALIDbNAPIE PSbLLs®

43



Q..0°
o-bb¢

<JCP o 0% qPl—"‘“‘C_')< AP*Lo€ a ocg¢
Pdl" <HL MU Sbo 7o <D°C SPPECHS,
0a 2r.

44  <Q®HACLE | 2025




>AJ"7 A DM AoAC
"oDrLZMC IOMTbM]™ ¢
P CPo™Lo a oA
>PP-eC5 )< ba *a*Lo

<7e 0 CANC >dAnt

OA® @ O APJCPRC DPPPCPD_IC (PI<o b 5N A oAS Ac®d/Ib** oF,
O_qb"Hc Hd*a.c ¢ <5GJ.0%, A OAS A6SbNSbeN<se/ D¢ o_qu‘b,<1i)ﬂqbcﬂ<1qbQﬂb
TSPl _0¢, <1 04l 0f, PPASTST_0¢ ~Na >LIMo .

Q050 <> NTS0° Acn?<IC AP<L%®be >®IC sby/*q g
Q. 0J*a®NC> >N ONC BLL o5 H>ANST0¢ <DL NePCH5NP ba C><
>P>eC®Ida P LCa 50 <5GJC. Bl 0L AR/ DGSC a.a >AC NI 1C
So oA LT 0%, Ac®d/* M 0¢ Ac™ M 0. PY<Ka ADDAC APAJAPDC g A
DNOCPLYMLC Sb.oI®DgC, M g <LOPLLOC®oNe @ 0AC D osa™MNJC
SboA* oM NJ .

“AJatND>H*, DPAPAC D™ AP0 60Uy Ao 0¢ Acn”</Sa®,” Dsb®D®
N> <%, A*a® 0a SYIDLC “PYAR AV, >S5 PACLa® DSISAL
CRPIA* QST U0 Ao ®NDSo N>R, N\>NDOMC KOLANE A [DCo €
<> N<oc”

AccPNONe Plc/odSoC 0aSbsbbs®I“ > SbPpLY M€

N>AL IC>IP>Y%® > o®IgC oCab 0%y A%/as ot 4ePJ/LI®CPLIoC
Ac Do Pledo<dioio® 0ash®b®I= 5 ShD>ALLY T, AchnoNt ADo™ ¢
ADOAS AFLPYNE @ 65bNN.oC ¢S I<KPCHYa 5o>% bdd*q P*a D0t 0%y A%/gS.of
Sb.o%IgoF,

Q OAC AFAC DALZED % C, PP®C 5 AP LG TDC ArboNe 0a (YIS,
001 0a2< ba*a*Lo%, Aa*a*L.o" be cC oa *LC. Cbd< bNNSC
D> oIg® g P<iodC Ac®d/I%bbd 1 <4\eLYa, <bAPSa Y MPb* g oMC
P> N0 AcnZD>C,

ADOAC RN TC pa g€ PR NOTe Acni<PTb®e>C o 05 o¢
0N NENCACLTS 0, AP oNe 7N q o%C>L*Q *DC D> osac
U oS50 Sbo®I®IC, PYIg I*NBIC SH>NLNCNHNN SN H>ANC>YoC
ADEd= 5 A <YSa® <IDNHENK®IC AbICP> 5Ne CLPP. 0 oa ™M™ 0t SPP®C_H<
APUC @ 05NN 0.

2022 -0 P<I2< D%LE DLY.oS AP®D .0 ASboLA e 05 Acnnr*LS, oa
DL ARSI bNLANC, 0a éde CrbSo PLYcno.of bNLANC Nac P®DC

DPD>SeCIMe Shb>ALIDbendbdE Dbl 45



46

<LPHA e | 2025

PACANPOLSTC bNLAGE o, Cd<d bNLAGE € Ac Sbe DI A o>a® So>ALNCSa,
<I> NADSHbNYGC YD eNa®, BLISao<eNa®, AodSof Prcdo<dNo® Aocl of
SO OAM 0 0C bDrLrCo? ASdycniralo. Sb.oA%a A P>eC* e bNN“oNe

RPN AALPYDRE <o P %D 0 A RNMoNe <eD<IY.0t a oSa® > “Nasot.

“AC>PSe AL DS D>®CSC AFLaD>I% AoAC Sb>ALL*NC
DA% PT N> N DhI® CAAS >N, Ad/cnosot
So>AN®N CSnLyD>PN D Ac D PeYLL% bNLNGE o “Coa DPLGc DD
<4ONHENL*I 0 ACH* NI o Ha A% 5N ADAS gA%NC DNPCHM g of
INPCPN*Q g NP> L oG <PDN 0 a 0" 0%

bN*a™L¢ b"ICP>Ho NabD>a*L.ot a o® Patbs, PUCAC 20 @ ACDE Babb®IC
CSnLYC N®PLeNCNYa® ADAS APLPY M0 @ 0%0%, ASb/D>Y oM AcSed/Dbede
ARLYT*Ne AoDN*a*L > AoAS Cod o™ o <¥N.o°

“Lncbnoo Cnbo® Acn<YDI® bNeAA DT ADAC SbDrLY o,
CdatoNe, Sb>ARNS HNC QHL o, AN C, Y0 CANCPNTHNC ac<eo<doC
CP>IPD0C PSh®I® CAAC. Bb®IC AcrsbNNC Asb/Dyac D®IC CocLab Ao*a®
CnbcD®No® 8 bac™oC 0a2< ba*a*lo, 0ad*C 0a YADUC be 5>
oo 0.

Q.0° PHJcALC DG®DC CIN“HNE <A *Nec_bD 0 CPHIPN .S, ASbYD> 5N LRL of
<LDALPN oS, AcPYo a o%a® <P “NoSoc.

“Sb>PN*aPCDC AR 0% ADAC SB>ALYC APy HNP @ 0%oF
O U AT 0 CANE Db,

CSnLYC, DA PN CLEP T b 5a NI A oPND“5, aoy><*a ®IC <J<d¢

a.0® Dovbt JA®PAIJ (nanuknarratives.com). CSnbC N®oPL®NCNLC
PRPPOTe b oA LTSI ADAS SO Ngb D%/ g5 @ 05.0C,

A 5D @ _oSa® CPIPIC, ID®C>C @ 050C, ICCSa MO *GC a o%/d< 5, AOAC
<HPEN>GHNC bIPRHNN*T . b Wb AC CSnLC RNTNC IPp®Dae AcSd/o®
Q050 YA IP7RSa N o¢ <IN 0D PP 0 YJAC SboAc Lo o

CAOC >KAY, CSnyc DN <*N®DTC _oa D€, Db, “DbS sa _0a 2T,

>PP>*C®ILI 5, @ 0AC 0%SLC. C*a b= Ha ot AALYS, PRN ot C<<LF<D.o",

CAG\C >N (FAcPPNob QLbb)5h) b= Qo< AL
[P <AcPn~C DDo?b . <D Ao

CAAC >dn

<7e D ADDNC et




e CF <, CAAS >dnt

D 0Sg N D>RdA®IC @ 0AC oa cod%IC CALADHEC DL,

APPRNAPH T HNe DPY 50 Pb*ND% A*Do<dC AcHLANG <DA*aQ P>NC
a0 D>aobCt JA®PAIT. ACNLPNE ASb/DRNDC CSAba® DShsbNNM gs.o¢
DQPﬂqbqbQﬂb <AA®INT Sb>ra AN ADAS Sb>ALLYC IDNSheNSL>LC
<I>NI 0 @ o050 P “No ot CnYAC CAND>NCDETRE DRJC cegc
A0PNIE CARNLENE, Cdy>AC >*LCo 600,000 <*MSo ba Cl.

“a.0® D>abbC DPSbe_H<IC®IC PSb>Yn 5N AN IdoT 5 ABSBNSHSEC
Q050 DSh®D® be S D> CinbcD>N APLc® AP, ~ac D>®D® A Ao®
CSnbob PYUc A0S “AcN®/LENJC <da  N<Bh®, SPISHLDC AP A<PRS, Sb_ oS 5
<*aPLI*aSLMUC DPB®CS I AcSc SheC®IJC RN g A HSBNN+acNJC
a.os]<”

ATIST Acnsdo <> YNIC, APLCY dASAC DN A%q Sg®
ABN5HSTT 0 a_o5ab. BSh®IC A*LAC 100 <I5GJ0¢ CAT TC 0a A®C>/Lgs.of
b "D A AC a HcSLC CAPdo™U bD>rLYDYo® APLc® Ac v
<AL NN Cod Sb>ALL>YDSHE 1Dbea 51 ADAS A< NC Dobb*N 5
>AJYAPCHLC 0 A®YNTE, A9 AARTC R (PNo . CnLyAS AbdSa D¢
DNSeC>N<ONC Cod<d Sh>ALL>NC be v >0

ba Cl", AbAS <*Ja . NE Aa DC <IDNSbSaON>_5Ne o 05 0¢ <I>c SNasa,

N PRo o ANNERNSb>C CALACCAL <N,

“ DNDLLD>N*a ASHeCCDC, CSnLLST, ID%C>a Nt o SYNc LM Sbos s
APAPLDS 5a AL DYLLE” DSb®I% ND>Ab, DShwI® Shec b g D%/ LS g ¢
AT 05 Sh>ALLa® 2% 5% %% bI'AY.0¢ a o05a® <> CNasot, #

AcbnNC Pdo?
. Co A_obI<P,
_0Q6\°.

A%a® Nbnt <O°

“DNDLYDN®aAbeCsbCoe,
Cn.>T, AOeCPoe

o SYNcLlc Sb.oSoH
APAPYDCo0o
AcnyDeL*Le)”

A%a " Nbnt <O°

D>PPSBC®IML SHPALIDbnAedS DSbell® 47

< CAAC >dAnt



Sb>aOME aPLSLYLC NS

ALMC CdoNC TP Ao dCAC ST
ASb_52DNKT Sb>A 5N
HrUCIOT® 0a W< IN*Lo s,
>*LCa 40,000 Pe_MCo¢ D*LY*ac®.
QY 20241, @ << @ <</ P>SLC
Y Co baCl" sgeNeIr >P>eCeIr
SHD>ANTAD>< CALA*G <G — @ = U><C
SH>ARECIONC CL>*=LAC NS,
ASb_5PDEN® ASSINSe
N*M<%C @ l™LAof D<ra Lo
JHA® 6A 0 N*T<oS N> DILSS,
N> LD Do N*T<oC SPNT Do
Clo 0aAC <*NGALD>NC > o¢ of
<LAPMPO0C b0 ao DA ball
Ar<debbos ARNDNT, A 5NC
D>_o“c b€ oACDS N> <UsbNP+PCDE,
ASb_52DN® SbgcIdHUIM N> DL ¢
>_o%).0¢ N*<*J- o ClLo,
A LN P>®I%® q <5 oHd a<d® Clo.

CPob™ 50 10-I Cob, o <<%
Ac LoD 10 PLY.oC @ I UD>Rec<INo¢
SH>ANSTS .0 AcnP IS 08, a <ISb® 5Nb
0a SRl ANt CHLAPdCot, IDAs
A >PNNJC a<<o® <DAC AR 5P
SH>AL YT TPDTC Sh>rN>NGC
AcHD>0C TP 0t N <oF,
SH>AN>NC @ geoTa® PbA%a AU*LC
P Mdo <3< bR Hg Db N+
<3< DNPEa *CH LN . @ <<C
A*Urla® AC>PIIC K= Ldob @ <<eC
Sp>AL*Q Db N Sb*LC
DL/ NNPYNDC 20 Pe_MCof,
b DGAL, DPDSOCSI D
Ac D> D) N
D>Pp>so

S

Sg<]5N

Q<% JC'IC o <Nt a <% bobo baCl “dNeor
BPPeCeI" SbBAKN AP A LAACHUNYC AL HAC Sbo Moo

a *UPNat N <ot SbPASLY®.

48  AQHALIAT | 2025

Ac o™ bI"LD>c PP ba CM>C
DYoo AMNGSTS o < NP
00 0, P COPNANILC A*A, >
Sb>rLo.0¢ ba Cld* 0.

Q<<P®YRE SH>AN>N Y™ Mo < 5N
N*<o® a* g™, bc< DhseDs®,
“Sb_oA%a C*L ICH SbD>RRNSAD><
AACP>Pa S Ha bD>rN>NCSYo S o
So>p oo N*<Ka® Sb>rN>NCeCH>Y ot
/o oaac’

<<% AN b AAG IS
SHD>AL LT DAL CLTC PR <
A0S, b DSb®I Pa IA*Q P><
dN @ ®C* T bR <95 C IC
hlo)> > ASb_5DeN<I<

A® A D>JC

Yalatels

>




%€ bPrLo 0 ba (¢
s@'iﬁbo_A%“’ﬂf‘f“C QAE b o>
AN [ > <IDP%o AN
BEASTT™.

Pa da SeCeADRe dA\PCAN\ L

Sb_aP DN, YN >PH>CII

_0a.c®NDC, PA_5PdA\Sb®I%e,
CAL*aPaoc ball oM r>NIC,

PA DAS A< oed® oNe APAY AN . 0C
dAYD> N H*GC PAobdA\™. 0 HLc bd©
APENC AN ALDAC Da AbHo€

= 5<%N .0 0a®dPN.ot dAL> NV
Pa obda™C.

PAa°dAC PaDLa?
Do H® 5N
<SePL A LSbH<IGNL D, <°AP ®DbSLC
D>PD>®C®I, JAAC >P>eC®I
Sg<CULYLC 5GJ< Ao CPa,
SAASPGC_0C AGPCHY Q¥ )¢
AFr=LsDe AGCNCN N Kea A od
C*a, LRLSbNMoC b>rNSo5o¢
bNLA*NC ba CI, AD“b* PACD>®NC >Sc_
Sb>PLoS 0 ba Cltd o bl e P>eIC
Na“oNe Pa s <Na® <P 5o
L5d=oNC PR NCIC b APsGc
APAYAC >o Pa s o DULP* Do
>PPeC®I >0 oac™o.

Coa AALPYDLAD®D%® ShD>ALL>Is
BEASTNDC (BLYgC-b<>¥,5%D) of

doSob*MND0¢ Pa s b APAYAGTC)
NabDc PDse ADYNd N Pa b a®
<> Noc

APo® Alo® APAYAPYIDAC
Ac /AL C doSasad- Acnrsds
CAYDR® Jo“oc®/ogo®-

AP NNL® oM SdATPGEE APT™C
ASN Ao MM L®DIa® PAob. No<loc,
BEAST <> CDN*a D% oo P Ha
Ao Sa b NN 5% HFC. P,
DA% BULBINGTS AbA%a % 5NC
ADZPLPCD>ONe AN Do of
NFo>L®DC, sb>aN®C>c PG <ISo Cla
b>rNQ T, b CPUIN oo b o0,
Na/L<C L% obPa s

DL L%DoC LYc>sHNe
<D®eCPY*®*I 0 oP*0oC.

2020I", 30 ¢ C.o¢ ALbP*a 5D
SoD>AND>N - BEAST APAYARN
SoD>ANPCDCNLCP>®D® ba Clm sgeNedrr
DPP>CeD SbD>ANAT. NPAN 20231,
> bbrLo 0 baCltdt otc Do
Yo Sarll<o AcnaDsbNNe
SN P®IC N 300 ¢ CC

BEAST APALANNI®. C*a. APAYASN
ACYD>c D®D%® > PN NL.oC

Ac Lo ba Cl™ deNeDlT DPP>C®II
SO>ANAD> AMLAAC LY 0
4*PGAY DY 0t AV 0t NP oJ Yo 2024,

C*a N5, >Sc Sb>rLoS.of
ba CIede AStba AL®N*NC <®PJc P®)c
P> odo APAYARN, bN®AARL SNe
AQARZCLE Sb>ANILPNG®
bDra oMt bo%® APAZARN
ASAAYMLME NFo*L Do, 6 CsePC
doJ°LC <P P®*N“Hd Acno®
AAcCP>“Ha, BEAST APAYA RN
<DPraPeNC>c_PeD5®,

So>RL>LC SH>AND>NTC
bN®APC>®IC, < a HMNP bP>pi>LC
NNS>C>oNe D**LoNe sbpLP>Loc
bNCP>NGC. Y20 T, Na/LJC BEASTNDDC
<DP*aIA*aNndES APAYCC> 0T o
PA PG R>C®N“ 5] DPP>OCHI<
P&, ¥

D>PPSBC®IMe ShP>ALIDbnAedS PSbell® 49



/"'-"‘_

JRPBCPH®IC P AS,

00 SebSebse/LC ShPALe M, <PSgb

0./

0171 sbP>pN®IC e, g® PPPPC®Io
00 N b>pc P>PIC P AC
PJCHMSQ®IPh_HAC, A<D Vaccinium
vitas-idaea—P @ A,
“DSbsbcCc > Ac o ¢
0a ™o PJC* M@ PCOvJs,
PIC* M@ P*T N> DA M )C
AP®ITC, PILTCCDe q*gC
PIC* M@l At o, <P7pseDSbc DSLCCD>®
SboAc Lo ™M o¢ PJC* Q.
<o g ehD> PP PSh®DIP b Y,
DLISo<®NAT <APALLC LRHLLC
BLLSBNA+NODbST.0¢ Acny*U.of.

50  <®HdCdS | 2025

ddo ¢ PUC* M@ eC/ LN 0F,
DLL oS B A< ™I 0t bNLAME,
Cdac PO <b, 0¢ a0 0° >abl,
>RSI D>®DC PUC*MSa o¢ D*™LoNP
-0Q bTH®IC SH>A LM of, Cod<]
Sb>ALYYIC <IDSLC D*LPPDb c o oa of
Jddodo*oHo.

b<(S, <> N P>®I® _pa ShsehhIC
Sb>rLYP>No? PJCH e 0¢ Aa*a* T
AN ALLIC Acn~o®, Ab<c D%
<SQAYO0C SH>ANBNN oS SbALACSa®
AOOPLITC, <Da bNLAC AT A >hDC
PJC*MaCcLo®-A"a L oNe-

Qo oac™ o bN®AA“SNe
So>ALY>YIa® PICH Ao,
ORI C PURA IR 5o
Ao bNLAE 10°U<5Ne
bNC>*IC No 20225 Sb>ahsos.of
<A DNED®ONE, AYALS SN IATA®D o
AA®INE, ACNIST50¢ I*P%*C>oNe,
H>ASTS 0% 5 A a>NCONE,
SH>AC® ONE 20237

A AL BNLYS Sb>ANSos o
bNLAGE 0 QPN *<AS A/l of
AD*ILya PUCHSQ*CP 50 HAA
AST. dA <Sab oo, A Db/ QAC



So>ALYa bN®AAZ*AC SbD>ALYDYo®
A%a.oC oac™ o€ D>sb®I® P o AC
<IDNHN* N ®/LLE AdbNN*NC
o PN of,

“ASSUSRC NMeC sboA* oMo
D>sbseI%®, {“AHA PP 5-5b5LC
QACTNDC, ADL®De QACT 7

D> 5dCsbSbeC®N=_5NC B>PP>OCII,
PJC* M@ AC >®Ig g NIMoC

AbINTHSTHPRNAS APPNCH>LoC b HaoC.

A DO/ RAC AR o ™LC
So>ANSa <

“oPbP ST O™MLE ADAC
JPPoN<EC AR o™ g AP®IC
PJUC* M@ <*a Lo N*.0oc Av“HC,
<DPYIBIL N O YD ICCDSe,
aa®D% PA ot KCP>a<®IJC dc AC
IRSo Mo <A SbDpL Lo

> _5dCsbsbeCsen= e
>Pp>SeCser,
PJCPSaAS

> g-Sohgb NI oF
AbdNSbSgSeLAC
AP®NCPoC b5 0.

AZLDUC) DsbseDse,

D5l IS, Sh>ANSbNNT JATeAA /L DC
14 oac™o 0o ‘N . sbD>pL+C
QOQA®IDC J AC GP7psgC
> o< ®IC IRMN.oc PUCH N ac™.0F,
eI 5N ACSDA*arP*a ‘o™ C.
LSg*MALSHeCSae @ <D= 5 APCOC
b LN<So GJa <PDAS®IDC
PJC* M aoc® Ac ™o oao.

SH>ANSHNNC Yol >N
>abbc>c®IC b oA Lo .of
00 ‘N PUCH MM 0C. < <CP>®
A<D 0 DSPNI oa.c*.oF,
> 5%D>NbHNe APa_of
NBPLBNCNLIge <N PegSg
0a.0 0a“NAT. NNGE JA®A®Ca*
>N®NC>o<®I¢ oac™o¢
>0 "c_®DNDC bP>pL<C>HNE,

bc<® Db®I%® oalP>o®
<D5c0¢ > ‘NGt CAL*™Lo*®
DGAC < voof, MPN<sgs.o¢
AbHLAYT 0.

“QtL5 Cd¥*asHo PMCoC
LYIADOAS RN Koo ABY1C,
DLY 5 ABNNNLC, <IDNBEN*® Ha
AcPePe Co AL AcnoD<
e AP boNJe” #

4 D<A DGAM

?2e < bNIC bNLAC No- 20221 <I. N<o
C*LSA N<ICT, 0@ SN<I%, D.o<IG-CIE, A>T
CeAIC [/ JSP, AcA® cLcAS LNA® T
Do, cc. 2GA/ AGSLS <5 #%, No™ aPd
Lo, SBMYC Co®A* S <o DG, LJGE L,
LJGE LPC.0%C, /& >GbD, o~ <d*®

DPPSBC®IMe SHPALIDbnAedS PSbell® 51



2015

SA 24dNdA, PhD

Cnbso BLYcno €

?2c*N>o 0% HA 2<4N<KA
bN N P*I%® oa RITD>o®

Ac®a“cb’LJo®, Ao™o® AcnbCP><ao®,

PaPLrcPSACPNG® <D DPNT S
>SAJY AN p ot D Naoa
<PDACT 0P P AC IPSa o€,
AbIC> NP Sb>ALYD> of
IDLCD>ST5 .08 AbIC> 5N ba CM>oC,

2016

Le 1% PhD

oaA%a ‘o AFPbNcnoc

5% 519 Nac DPI® Acn’</a®
PPN ShD>ANST g PPD>SeC®I
DL~ o, NPL®BNCN_[>Ise
ArDA%a 0¢ CdeCD*CDC AP®DGe €
AO]o O CY5o P*ooH CYa
N ORL2C A "<CP>oNP DPYo5.o¢
dRNT APSTSad, YD Ha
D>PP>eC®IN Y AC IP7psa ™M o
Sb>AN® Do,

2017

L2 A% ®* PhD

DPB#CtIo <ING <IN 5G<

Lo AN AB/CLT O Sh>ARTILL®
ARMPIE P bd 5 Sb.oALYa? ba (<
BPBCRIa SPPOCa, <orP% S0
ABL®DA%® LS >G e o0 BPHHCHIS
ARA*NC IINHENC D> 50

La Do lof ba (< BPB®C®If e *La®

52  ®HdCdS | 2025

>%c bPrLoS0C€
ba.Cl'®d€ PPPeCSeD o
Plc/ o050 N PhL*L
qqﬁdcpc AP oo 20157, BP>*C*IN Prodo oot N L
Doy A% sNea<€ bNLYo Ao I° AcnsbNMo“ <

Ab<“c b/ <. 0C P2 <N 5N Sh>ALLDYa® DPYoSal s ba CI>C
D>P>®C®I<a®, <SGJCLE Da>AC Asb/D A< $100,0000®

*Nodn. BPEIo.

AN, qdcn%o—qb<'qb’ Q> AN
SPPseC*Lo.

2018
DA™ SbPrALNSA®

0a.c*0¢ ID*™UNC bPANTC

40 <5GJ0C, the 0@ & SHI>ANEP
dua<sT, Sb>ANYLDC pa .0 D™ LJa®
SO>ANSTST®. SbD>RANTAe Na /D¢
SoD>ANPNo® AccP’rNo® Prclodcia®
00Q Sbb®I= 5 b>ALL Y gb, A 5DC
RN N0 bP>rNTa® Abd®Dg?
N>NONC SboA*o™NC oa M DC
ADOAFC.

2019

Jc dPAPNe®, PhD
ACSoNcnp

Jc dPAPNe IdaC
ACSALDENSOZLITE S SAJTL AL D%
DSb>PdC SPLECEN*TC AdPSa o
Dobbob AC<h® St A*a o,
Cdabore <b* oshsb®e Jepe/| g NC
D>oobsaedC Sb>aLYed .

2020

A% <cS¢, PhD
_0a A€

A%®ba AYSocllo, RA* <cs¢
PPN P > o*Ibc *o®

Sp>AL DD g Jeped o o¢
O°C'o™M* 0" oa A

JTNC. Acno™LC>® oCa®

P/ eCPNNCDTY® 0 W< IN*Lo
<IRNo®, Acn"</ o> <PDANT® oa A¢
P gb <EIRC>HNe oa of P Jn .

2021

CAAOEC <>,PhD

JIRNE pa A<D

CAGC <>< SHBANSECHC J AC
P7RSo M o¢ IRMPI“H AoredC
PaP>LNJ 5 <PDACTT > Ab<c P>SeIc
<5oPo7ICI>N 0 IASYLNC ba CIC
0a N <DdLao®.
Acc PN >®CHNC o SbsehseIe
AALPYYC Ay o ACNA"Do D
Lbd®Da® PlcPad®Na® APAMONC
<PAPNNTENAL SN SHD>ANSTS.of
So>ANAIEE KA®IN* N

0Q Sb%®b®IC _oa €,



2022

2023

2024

obY AGJCAQSe

0a 5bh®IoC¢ B JbN D ¢
SODALLDNC IRNc o0
<SPAPGC

30 <5606, HbY IGJCAQ ™,
TP D%, >AJ7S AS/ | D%

-0 Sb®b®Ie B IbNA+ND o¢
SE>ALLDYa® Abd © ygmy ShI>pN®D oC
QPRPLECAY 00 RN CYDLSRT,

In2 A4S, PhD, SmartlCEo

0a.c*0¢ DN <IN N.o " 0°
SbPANGC

N2 ALE KNP P>PD® SmartlCEN®,
bNCNA® oa Shibh®IC Sh>pLL* g
AD>¢_0¢ Na/L< 0 ANbPC> NP
CR*™LbD>NNTE SbD>pLYD>Y 0 YdAC
SboAC* Lo 0% Acno™LE
<IDNHENSBYLE® AbICD>Ho
AP7RaS0C Sbo% Sh>NLL>C
NOPCH> Ao N0 PSb>/D>o 0" .

>Sc. SbP>ALoS.0¢ ba Clrede
L bhsenNCre pabyseCseNCHPe
Ac°o<50-50%, 2023-2024

>Sc. SbPrLoS0¢ ba.Cl'bd€
Ac®odeN*Loc

50000 $

<Al b, PhD

boAM o0t Ab/ 0" > Pledodia
0a 2 “bD>riN%\°

>Sc SbP>ALgS.0¢ ba Clode
0054 AN Ac®a <D IC
PapyseCsoncnose

10 000 $

>GAN Pbo,PhD

DLIcnac

LN ORI se

>Sc SbberLoS0C
baCl®d¢ Ac%gdsbDc
PaDLseCsenNcNg-Se

10 000 S

Ao P, PhD

oacnac )
ZCCOBRANRLL DLRS

bc_N< H<>, PhD

RN ara¥ers

A>2NC O]IN <A A COPRNIANRIL
>Sc SbPaLoS.0¢ baClbde
DPPSeCSeIP>IC AcegdseD
PaPLseCsenNcNg-se

10000 S

dLeC <<, PhD

oacno* )
JCEDPRNARL DGD<

dn."N® C*<S MSc

A cD>NAC DL dena €

A>PAC HINdA P DB
DA 14dS<=¢, PhD

A 6PPdC ATBPIACN T 0 Acto<Se e
P BRSO DGED<

Y DN\ MSc

D>LY0¢ ABCNAGS, SIAPCEe
dCEOPTRTRL b>JIND><

<P \b dJa D nrbde )
FPLSa-<SoNed= > bI*ASbNf* e
0a.c* 0 D*NC bPPLEPDNo®
INBNNGE PLYoY s 0% LAb/GC
bNLA*NC YD PNDALLC IRQNcno0o°
S>> oC sbDpLY DYoo

DNeCPNN o0 ba CP< DPP>eCeIo
>*UC_0f 40 <15GJ_0C. b NsbNshAC
Sb>AN®NG NP Te Acna®
LRLc o' dPo®, APPRNAT NP
bINSbNAoSa® NS NasbNNeoN<
Ptc/o<do50° Acn<bho® AccD"rdo®
0Q Sbsbh®IC SH>ALL b,

NA® ANY, MSc

RN o0 Prcl/ad°aC
JCEPRNGRLL DL Y LC >Nt

b ALK

AT <nh, MSc

AocLE b oA g of Plda<SaC
dC PRGN RDH<

B>PPseCseIP>Ac Do yP~©
5000$

dn*N® Lbc P>, BSc
>PP>*C*Io QN no o

O A®YT 0" Plclodia©
b% P EDTRNTANRIML

NG oPC%, BSc

>Ldcnac
Jb% Y COSBRSHOLLAML

DPPSBC®IMt SHPALIDbnAedE DShell® 53



eq <N NBPLSNCNDSe AN Lad >Sc. Sb>pLoSot

ba Crede Acn"</*LC Sb>rNsas o-bN=oNe > oM />NC
<LD®CH>YIDH 5 NaPUAC ADZP<IPNN oNe DPYo N g
>PP>eC®Ia oa.a®.

> SbD>ALo0C ba Clede /2 J¢ CHDPN M PRI o
10 <5GJ_0f, DG N+ NP5 5N bO*™LGC b Ao
PtcY oMo DPD>eC®IM 5 SbP>pLACT oS SbINP o<
Q. 0aAPICNRDC JedNN* oC /S _IC,

Lo € P, AYRPCHM, >S5 SbPrLoS.oC ba Clede
bNLA*N® o, BSb5tbD%® _pq Shbh®IC SN LC
<IDNHEN®IC NIM>< Acn<BN M ot

“>Sc SbPrLoS.0¢ ba Cltde ba Cl sgeNedr >PP>eCseI
SHEANSAL, AL, <> bI% I*LAL bR bNNo
D>PP>PC®D) o b>ANT ot Sb>ALYD>N 0 5-DSbD>/be> L, >
CLoP*a® ASINSR=c_CCa® AMNSGT*N* 05 Sb>ALLD>RC)
Dsp®D% Lo C “AALM N Pcdo<io® ActoD>LE
Acb*o > Ho. ACThSa®R>ceI™ PAP S o Sb>rNaa®,

D> 0STPNAC bI7NSHNMeDC, SH>ALY>Yav 5> DNBPLNCNTPRAC,
DGPCA*Q P> 5N ADT®R 0f Sb>ANSTSoF, Pledo<Saa
AT AShPeg o, b PR at > AcnoSa®.
AbA, Cod<l LCN<I®>C Sho% Sh>ALL>C NBPC>o™ M of
D>P>®C®I N DN

PN LSProd SbN o a <<, <R DeC>Lse LA 2018T,
>AJ7LABIDP BN 0¢ Ao € Il ASb_oeDeN<ST.
SH>ALC bN®ABC>LE AL PP A SNP DT
SH>ALNC OC DPPCEI< PN of. SHI>ANBCHIC >Sc
Sb>ALo 5.0 ba ClPd™ ot Abe®IC B 5, CLYP g >PD>C®D
058 IN*o o, /2 IPNNSC sbDrLYDYa? DPD>®Cs Do
oao D*Coo- CAL*QCP%® SPLECCN>g Sb>AN®C>C
<PIAPLELC Lab<s sh>pi®C>Ia,

0Q ST DPPPCHIC JGJL (IPY) NePLSSNCNCN o>
YD I<SgSa®, /DL o ST PPBHCHIC QU Lo,

P> CPHo <d*o™*Lo 18821883, bD7yD>Ho

AP CP oD% PN of PAn o 0F, A5Gl C
SH>ANSg® DPBPC®IT 0 R dN*Lovs 0a ST > oc
Sb>AL5M _0C ASH®NCNCP>PIC DN HIDIg? Pl o<So o<
So>ALDLat MNP NN >PIo® DPYo N a®
DPP>®C®Ig 0 o®. 0aSw<T DPHDCPIC GJ< CALAA® 25
QGUCLE, DT APBRNAT SN Sb>RALYDY 0 PS> >PIIC,

7 5GJa, >Sc Sb>rLo0¢ ba. Clrede PLL®DAT<IIC
ba Cl®, 2032-33 oa S<< DPP>C®IC GJ Lo
CocL*LE 0a ST DPPHCHIC 5GJ*L DG gD
<LNSH¥NCD ¢ PP o DPPPCPIg 0a W< ICa

54  QS°Hdcdc€ | 2025

/2 1150

DLISbNP*ND0C P AC DSed/a M ot >Sc Sb>MLo.0¢

ba Cede de<laAJAIE AbdP*a Gt Co A% 0a SN >oC
SboAP<®ITC ALLYQMNDa® Sb>pHNE Sho®IPNa®
AbSPNo® 0a <5 Ko 5ne Cog b PSa e, PiyYscse<c
0a ST BPPCPIC G Lo 2007M-08.C, 0a SL<ST>C
CD>ICSLC DP>SC®IM, NbPL®NT 5NC J/rab>®I®IC Cglh>c
Ptcdod®NoC oac™P>o .

L/ Dobab, >Sc Sb>aLoS.ot ba Clde DPIPNCNNL
SH>ALL Yo I>c SN0 bNhNShSas. oy, Db
AT 0 A c>NONE BPB>BCHITIC AALPLC
SHI>ANST S OC DPYENKSTRD 5NC YDHLYNC [>P[><5b )<
SPLeCST o C,

“0a.c*MDC TAMNC SH>ALLM S 5, Do DILC PJRoC
PJQ oF, >SbD>PdC ACCSTC AboSa€ CdbCiosoc Coda™L
Sb.oADa® Clo IQNa, Ao N g5b®IC Pa NIC
PhDc®NDE.” >ShseDse,

“DPPSeCSeIMPC AP p/LLC
P>PPSeCseOMB>%cSoToc. P/do"
Ko /2 1¢ Cdoo acPCinooo,
AALI*L C%a. dDNSbENseIse Ac L
o n.P®>% o /2051 PPSeCseDPC
CPIPC*LoC, Sbeoa.gDq Y [cIse
CpDovbDre”

d°oP <I>5° > bPALo oS ba CldS /Sc*N.o¢
DPINNA Aeno-oC

>Sc_ Sb>ALo S0 ba Cede <INSheN g 5b>C
dd*aMa 0 SN BP>RCHIC JSGJAC Ab<"® 5P
LAY SH>AN ST ST DPBRCHIN _0a SI<d <IN,
Do’ NP IDNHN<®Ig® DPYoSa® Cbda o oaa
>LIsbNN*Pg .

>Sc bPrLoot baCl*de DACDC AcP>N*a Gl®
b</a®D.0¢ Sb.oA*a D oC.

“DPPRCLIMPC AVPD7RILLC DPDCPI DU o[ o)
>sb®D% 4% oP I>Y*, >S5 bP>rLo0f ba Cltd¢
?2c® N0 DPIKLNCNAL Ac oo “Prdo I g
’2 ¢ Cdoo ac PCiooo, ALY Cra <IDNSsbeNeDse
AL an D> Y205 C DPeC®IMD>C CBIeCHLo €,
b Ao DL YMND® CPHIPDC” #






PSbsé\MNJc

PADA%ac® JDP/rdPeastd/ Lo
ISNLPNcnrbdoc Db/GP%a SbD/:
communications@polar-polaire.gc.ca

Sbn.NP>%SbSé\*L: canada.ca/en/polar-knowledge
<A PSS @polar.knowledge

A\N>P: @Savoirpolaire

X: @Polarknowledge

a*[o5dNSbseDC b \P>YSbS\*L: >PD>eCeI™
SH>RLIDbnrbdC ba C

QELNBHIDIALE:

ba. C>< sgNEDTH>a b>rNLa® Asb_5*DNLT
1D>R%® 4°dN, NNTbdé° 2150

Ab5*IN<%®, 0a 2>, X0B 0CO, ba.C

<AA\®bDSe/LYda NNGSA™ME:

<0<

170 Laurier Avenue West

2.a N, At 5PPc 200

<DL, <*N>n.>, KIP 5V5, ba C

JASHD><S

At5PP® 305, 300 Main Street
Ac A7 ITC At 5%dC
JATH><, <b%, Y1A 2B5, ba C



