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~u�rkntjb�fgnjygtjbeibhnfpwb�jn�gb�eugb�ec̀j̀kgb�fgncjbvntagf�

���������G1H.U/?/56H.B173/9U114/?/9B+>3/56H.B17/92../�271>/�.CC.>/56H.B173/G.>+./9/9U712H.B+7

�������ZS�/R�

����������D<K-3/�������������/@>A626D<3/���������/G1C1.4AH/0.K14
 e¡bjebv̀jgbj_̀cb~fj̀apg�

G1H.U/?/56H.B173/9U114/?/9B+>3/56H.B17/92../�271>/�.CC.>/56H.B173/G.>+./9/9U712H.B+73/8/¢H+AH/+C/5641/�==1A-+Q1£/¤6A1-.¥123/¤6¥64;U+A+>/.>7/¦<A26KH6CKH.B+71/@4/Z[?2;646;4.A+23/¤6¥64;U+A+>/.>7/¦<A26KH6CKH.B+71
+>/97P;Q.>-/§41.-B1>-/6=/�.42</:-.D1/*671/06C+-+Q1/̈41.C-/¦.>A14©83/E>-14>.-+6>.2/F6;4>.2/6=/:A+1>A1/.>7/G1C1.4AH/IEF:GJ3/H--KCLMMNNNO+PC4O>1-M.4AH+Q1MQR+SMQR+SOKHK3/T62;B1/R/ECC;1/S3/:1K-1BU14/VWXY3/ZS/[/R�3/]+PC4>1-
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�̂d̂c[]X�

I9;�8</01qTKL}R¢K?M5RA

+,-./012|z452ª�

789:;<=01�xUxR5̈KSPBC5D9EF.G;HI<.,05ONAP?NPQC57,;.-8<=05RPQPBSNT5UBVPS
WXYZ[XZ\][̂Z[_]̀Zab[]cd̂e

qTKL}R¢K?M5RAC5k5>?jPSgBL}gBLfP@5>?jfAjAK?AQjAN5̄f¦¦¢5ofLjAVLP5�jjSA{fjP5�PNAQAK?5oBsA?M5JBQP@5K?5lSB¢5RPLBjAK?BL5USKiPNjAK?5oPjTK@5nKS5USKiPNj5OPLPNjAK?kC5>?jPS?BjAK?BL5tKfS?BL5Kn5ONAP?NP5B?@5RPQPBSNT5p>tORrC
TjjVQuvvwwwxAiQSx?PjvBSNTAgPvgyAzvgyAzxVTVC5mKLfhP5y5>QQfP5zC5OPVjPh{PS5|326C52|z5}52ª�C5~AiQS?Pj

aZ�X�̂dZ���Z�]��d�[]X�ZX�Z��a�\°±Z²�̀ b̂Z]�Z\X�̀]�̂b�[]X�ZX�ZW±°Z�Xd̂c�d̂Z]�Zac[]�̂Z§�̀

I9;�8</01�f5�K?5³f?C5³K?M5lwB?5R¢KhC5lwB?M5>L5UBsC5̈fh5qTKL5RAh

+,-./012ªz452́ª

789:;<=01�xUxR5̈KSPBC5D9EF.G;HI<.,05qKhVfjPS5ONAP?NPC57,;.-8<=05RPQPBSNT5UBVPS
WXYZ[XZ\][̂Z[_]̀Zab[]cd̂e

�f5�K?5³f?C5³K?M5lwB?5R¢KhC5lwB?M5>L5UBsC5̈fh5qTKL5RAhC5k5�5oK@PL5B?@5OAhfLBjAK?5Kn5�£�}q©|5 BQPS5A?5qK?QA@PSBjAK?5Kn5�|©5oKLPNfLP5A?5�NjAgP5lBQkC5>?jPS?BjAK?BL5tKfS?BL5Kn5ONAP?NP5B?@5RPQPBSNT5p>tORrC
TjjVQuvvwwwxAiQSx?PjvBSNTAgPvgyAzvgyAzxVTVC5mKLfhP5y5>QQfP5zC5OPVjPh{PS5|326C52ªz5}52́ªC5~AiQS?Pj
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cFCdDGeIJKYhOgUPiCjk̂lDmBĜ\IPqv{xYrMSPKoXMgoMP�gpXgMMSXgpUPc\D̂]FGeIP�MWMOSoLPQOxMS
;6?,.6,42./,.@21,*0.2s9/t

VW{OPV��OWPzOWWOgUPVNOOP��PKLMrOUP|ONOOrPn�P�OL�XUPuPfgrSYWXvgP�MrMorXvgPKyWrM{P WXgpP�MTOP�OrOPnXgXgpP|vvNuUPfgrMSgOrXvgONP~vYSgONPvwPKoXMgoMPOghP�MWMOSoLP�f~K��UPLrrxW���}}}�XZWS�gMr�OSoLX�M���X����X��xLxUP�vNY{MP�PfWWYMP�U
KMxrM{�MSPb�̀�UP__�P�P_�bUP�XZWSgMr

-+.0�126+,�/./s.26+,�12+3,¡/�059,¡/.?60�¢,*,£2./05.�0/,�/¤2/?

BCDEFGHIJVW{OPV��OWPzOWWOgUPVNOOP��PKLMrOUP|ONOOrPn�P�OL�X

[\]̂HIJ_�_aP_��
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 ��̂c[ZX�Z\][¡Z¢b���]��Z£XY�b�Z\][¡Z¤���̂�Z¥�d�̂Z¦̂bĉ§[]X�Z���Z�̂�]̀][Z¤�[̂�[]X�Z̈©[��¡Z£XY�b�ZªX�̂ [̀]cZ£X�b]̀[Z]�Z\][¡ZX�Za�«X��
¤��X�̂ ]̀�¬

L9;�8</01ynCEj5�giEE?

+,-./0126�45262

789:;<=01>?@A?BCDEF5G9HI.J;KL<.,05QAODEP5QODB?OBF57,;.-8<=05RBCBESOT5UEVBS
WXYZ[XZ\][̂Z[_]̀Zab[]cd̂e

ynCEj5�giEE?F5q5fssBOp5As5�Dpw5MSE?@D?o5hAmES@5�Dpw5>NEoBF5�EPnB5UBSOBVpDA?5E?@5RB�DCDp5>?pB?pDA?5zQpn@w5hAmES@5rANBCpDO5hAnSDCp5D?5�Dpw5As5�NgA?F5>?@A?BCDE{qF5>?pBS?EpDA?EP5yAnS?EP5As5QODB?OB5E?@5RBCBESOT5z>yQR{F
TppVC|}}mmm~DiCS~?Bp}ESOTD�B}�6D�}�6D�~VTVF5�APnNB565>CCnB5�F5QBVpBNgBS5����F526�5�5262F5�DiCS?Bp

a�Z§[]�]®̂�Z£�̀ Z̄©c_̂��d]��Zad�Xb][_�Z���Z��]�[�]�]��Z[_̂Z�X��Z]�Z\dX��Z ��]bX��̂ �[

L9;�8</01�EoECTBppwF5rS~5QTD�E5lnSpTw5kF5RENEjSDCT?E5USECE@5�~�

+,-./012634526�

789:;<=01>?@DEF5G9HI.J;KL<.,05�ANVnpBS5QODB?OBF57,;.-8<=05l~hBOT5}5l~f5}5UTr5hTBCDC
WXYZ[XZ\][̂Z[_]̀Zab[]cd̂e

�EoECTBppwF5rS~5QTD�E5lnSpTw5kF5RENEjSDCT?E5USECE@5�~�F5q5�?5tVpDND°B@5hECj5QOTB@nPD?o5�PoASDpTN5E?@5lED?pED?D?o5pTB5�AE@5D?5�PAn@5f?�DSA?NB?pqF5>?pBS?EpDA?EP5yAnS?EP5As5QODB?OB5E?@5RBCBESOT5z>yQR{F
TppVC|}}mmm~DiCS~?Bp}ESOTD�B}�6D�}�6D�~VTVF5�APnNB565>CCnB5�F5QBVpBNgBS5����F52635�526�F5�DiCS?Bp

¦Xd¡�̂ bZ¢�̀ �̂Z±��X²\X�§X̀][̂Za�X�̂Z�XbZ�]cbX«]�dZ��̂dZ\̂dd

L9;�8</01USDwE?CTD5kESo

+,-./012��452��

789:;<=01>?@DEF5G9HI.J;KL<.,05hBupDPB5f?oD?BBSD?oF57,;.-8<=05RBCBESOT5UEVBS
WXYZ[XZ\][̂Z[_]̀Zab[]cd̂e

USDwE?CTD5kESoF5q5UAPwNBS5MECB@5�E?A��ANVACDpB5�?A@B5sAS5lDOSAgDEP5�nBP5�BPPqF5>?pBS?EpDA?EP5yAnS?EP5As5QODB?OB5E?@5RBCBESOT5z>yQR{F5TppVC|}}mmm~DiCS~?Bp}ESOTD�B}�6D�}�6D�~VTVF5�APnNB565>CCnB5�F5QBVpBNgBS5����F52��5�52��F
�DiCS?Bp

a�[_bX§X�̂�]cZ ��̂c[Z���Z©̂�̀X��dZª]�̂b̀][¡ZX�Z�]®�b�̀Z]�Za�b���[]Z�b«��Z�b̂��Z��_�b�̀_[b��Z¤��]�

L9;�8</01�gD@5xnCCED?F5�~5h~5hE?pESVEPB

+,-./012��452�2

789:;<=01>?@DEF5G9HI.J;KL<.,05³AAPAow5QODB?OBF57,;.-8<=05RBCBESOT5UEVBS
WXYZ[XZ\][̂Z[_]̀Zab[]cd̂e

�gD@5xnCCED?F5�~5h~5hE?pESVEPBF5q5�?pTSAVAoB?DO5fssBOp5E?@5QBECA?EP5rD�BSCDpw5As5�D°ES@C5D?5�NSE�EpD5�SgE?5ESBEF5lETESECTpSEF5>?@DEqF5>?pBS?EpDA?EP5yAnS?EP5As5QODB?OB5E?@5RBCBESOT5z>yQR{F
TppVC|}}mmm~DiCS~?Bp}ESOTD�B}�6D�}�6D�~VTVF5�APnNB565>CCnB5�F5QBVpBNgBS5����F52��5�52�2F5�DiCS?Bp

¦bX��c[]�][¡ZX�Z�Xb��̂Z\bX§Z��]®̂Z���̂bZª]��̂b̂�[Z\�d[]��[]X�Z¦b�c[]ĉ`
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?1£74B01281©8B4=7C-/619:/67|1/8B1£/,:701</8/�:5:871/71¼ª1+6:.7C28-.=1©8B-/1A;7®1¼7B½1D/8¾/8�/28½1A48:

EFGHIJKLM\lRSOTOU�OUVWsPOUO]wYV[sTQV�ts]lV�O�OUUO]w

_̀abKLMcc�eVc��

gIFhGJiLMjUklOYVmFnobpGqEJb̀LV�U�lTsUPQU]VWulQUuQYVg̀GbaIJiLVvQRQOTuwVxOyQT
92z1721{-7:17|-=1?C7-.6:}
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QTNTv[WVTP�TUŜPr[WNWXP��W²TŜu[PQTUR̂�P�tSsXPzP�{{̂wu_Pt{P~ttv̂NTuW�̂PQUT��P̄NtRvP¬̂TNVWV}P�~Q̄¬�PtVPrNt_v̂wuWV}PrNWUTNsP¥̂Tw[̂N_�Pr̂N{tNUTVŵPTVZP�uuWuRẐPWVPYTu[̂UTuWw_�P¥[̂P~T_̂Pt{P~[WvTuTP~t��̂}̂Pt{P�ZRwTuWtVzX
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Ǹ�WaNWeTa[WaQT̂WhOaTUR[�

w41=��A-*=DA5{4752<=w41=|7532+=x1=�7BE@6<=w41=DA52+7=D*4297-+79<=w41=74?�*=�@7B<=�=�5=©97@A7+2?5=?�=D�6@6+7@=75{=w65+7@=�-�BB6+426-=25=�5�@6́-=�@7--=CC=DAE{292-2?5=�7@?88@A-2?5=25=�65+47@=C5{27=z?,A@7+2?5�<=C5+6457+2?57@
�?A457@=?�=D826586=75{=|6-6748*=�C�D|�<=*++,-.//000123-4156+/748*296/9:2;/9:2;1,*,<=>?@AB6=:=C--A6=;<=D6,+6BE64=FGHI<=:;³=K=:;;<=L23-456+
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àbacdefghigjdaklmg̀lbngobbabbpaimghqgrelgsgmaefgtimadudlbabgvcbakghigwhxlbmlegyhkaz

{|}~������-.?5-/�+.

�������\YV�/\��

��|�}����E,-.+8/�|����}�{����/�-.+.A78/��}������/M7D7+?A,/J+<7?
�h�gmhgjlmagmflbgodmleza�

�-.?5-/�+.8/@/M7D7+?A,/1./E?7C-=/M-DG/BDD7DD:7.=/1I/*A-/H/=7A,/9.=7?<?-D7D/�+D7C/1./;13-D=-A/�1C72@8/K.=7?.+=-1.+2/L15?.+2/1I/*A-7.A7/+.C/M7D7+?A,/NKL*MO8/,==<DPQQRRRS-TD?S.7=Q+?A,-67Q6U-VQ6U-VS<,<8/W125:7/U/KDD57/V8/*7<=7:X7?
YZ[\8/\YV/H/\��8/_-TD?.7=

t�uzhdlixgmfagtqqlelaie�ghqg�j�grad�leag azl�ad�gcikg�kaimlq�lixgjdlmleczg¡cemhdbgqhdg�pudh�apaimgligvf¢mci

{|}~�����£7D,-/E,1C1.

�������\�U�/\�̂

��|�}�����,5=+.8/�|����}�{����/K.I1?:+=-1./07A,.1213¤8/��}������/*5?67¤/J+<7?
�h�gmhgjlmagmflbgodmleza�

£7D,-/E,1C1.8/@/9¥<21?-.3/=,7/9II-A-7.A¤/1I/KE0/*7?6-A7/¦72-67?¤/+.C/KC7.=-I¤-.3/E?-=-A+2/�+A=1?D/I1?/K:<?167:7.=/-./�,5=+.@8/K.=7?.+=-1.+2/L15?.+2/1I/*A-7.A7/+.C/M7D7+?A,/NKL*MO8/,==<DPQQRRRS-TD?S.7=Q+?A,-67Q6U-VQ6U-VS<,<8
W125:7/U/KDD57/V8/*7<=7:X7?/YZ[\8/\�U/H/\�̂8/_-TD?.7=

oul�c§cigoimlehcx¢zcmlhig¡clz¢daglig̈cmlaimbg�lmfgvlhs̈dhbmfamlegohdmleg©cz�ag�lmfgjhiehplmcimg̈cdh��bpczgomdlczg¡l§dlzzcmlhi
d̈abaimlixgcbgwo g�fdhp§hblbªgogjcbag̀auhdm

{|}~�����«:+?/�+¤+=8/F+T-,/«22+,8/BXC5?/M7,:+.8/�5,+::+C/£15D+I

�������\�V�/\]Y

��|�}����8/�|����}�{����/�7C-A-.7/*A-7.A78/��}������/E+D7/*=5C-7D
�h�gmhgjlmagmflbgodmleza�

«:+?/�+¤+=8/F+T-,/«22+,8/BXC5?/M7,:+.8/�5,+::+C/£15D+I8/@/B<-¥+X+./B.=-A1+352+=-1./�+-25?7/-./J+=-7.=D/R-=,/�-1HJ?1D=,7=-A/B1?=-A/W+267/R-=,/E1.A1:-=+.=/J+?1¥¤D:+2/B=?-+2/�-X?-22+=-1./J?7D7.=-.3/+D/;B¦/0,?1:X1D-D8/B
E+D7/M7<1?=@8/K.=7?.+=-1.+2/L15?.+2/1I/*A-7.A7/+.C/M7D7+?A,/NKL*MO8/,==<DPQQRRRS-TD?S.7=Q+?A,-67Q6U-VQ6U-VS<,<8/W125:7/U/KDD57/V8/*7<=7:X7?/YZ[\8/\�V/H/\]Y8/_-TD?.7=

tbmlpcmlhighqg��kdc¢zlegjhik¢eml�lm�goikg�dcibplbbl�lm�g¬qg¢cdmadicd�g auhblmgo®¢lqadḡblixg©admleczgtzaemdleczgrh¢iklixgli
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m7IEJg49jb9�89BpG46DE9rb9�89i9BC7Ig7H6E49El9cG6MF6N9jHHD6pgHGM9�G4GD7HG59lDEF9B�HG45G59BI7MH6N93FQG574NG9lED9�6HOEIEJe97459�Ig659h6MND6F647H6E4i8934HGD47H6E47I9rEgD47I9El9cN6G4NG97459LGMG7DNO9s3rcLt8
OHHQMuvvwwwb6xMDb4GHv7DNO6CGvCy6zvCy6zbQOQ89dEIgFG9y93MMgG9z89cGQHGFpGD9{|}~89~~y9�9~~z89�6xMD4GH

�]Y��_Y�̂YUS�U�Y�]S��̂VX�YU ]�̂VU���ŶVXS�[¡�Y���__�U ]��[�XVVY�U���ŶVXS�[U���U ZYX]U�YVY]�X���V[UX�U¢S�Y�US�U�Y�]S��̂VX�YU\�Y
�]S��£U\VVY��X��U� �UW_X�X̂U�VU�U Y]VX�]�UW�]YUWY�V]YUX�U��̂¤�ST£U���X�

@,.�+/�12L74x7479LEO6II789reEHM479jJ7Dw7I89c7pgO69¥gDGMO689L7xfgF7D9¦7Ie74

�AK=�12~§|�9~§̈

*+,-./0123456789:,;<=>.?@/=A19k6NDEp6EIEJe89*A.=K+/019LGMG7DNO9P7QGD
RSTUVSUWXVYUVZX[U\]VX̂_Ỳ
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@,.�+/�12c9d9d9ca9kgDHOe89�b9¦6MOEDG

�AK=�12~§��9~z�

*+,-./0123456789:,;<=>.?@/=A19kGNO746N7I9B4J64GGD64J89*A.=K+/019LGMG7DNO9P7QGD
RSTUVSUWXVYUVZX[U\]VX̂_Ỳ
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R.+S,/T12ÙD>4?7W+XYLZ,[*/LJ17CF;:7G_>:̀_:?7RJ,LK./T178:w:4A_97c4]:A
defghegijhkghljmgnohjpqkr
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y::-::5-1@.;<.>?;:@7@-.x713-?./7̈07@0;1.+,-?7�8.́:012.>¤y.¡-©-A

BCDEFGHIJ�lLLPi�P�LmmL̀cPi�sLRRkaPpl�LablcP��P��P��P�L�N~

STUVHIJW[WYPW�X
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\FC]DĜIJ_̀abLcPdCefVgDhBGVTIP£L�cP\TDVUFĜIPrkmkLNosPtLukN
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ghijWXYkklo_kkk¦

rURsSVtXYufv�f~�]cw_xRyzj{S|QVjhX_�~�̂��]�ĉ_}f�]f~~d]f�w_rhSjiUVtX_�~�~cd�\_�c�~d
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¤w_�~��~b�~d_¦lkpw_kkkµ_�_kkkmw_§]£�df~�

�238O8538:4²,.8.3-2:,4©-33,024564±.59-3,.4824±23,2.8F,4;-0,4C2834-2M4A5/0:,4564À5.5:518-94±26,:38524824-4?,038-0H4;-0,4�5.̈83-9ª47@-́-ª
L-2D9-M,.@

QRSTUVWXY�]d¿c_̧c¿]b_�vv]fw_̧adaf̧c\cd_�c�̂cw_»c\]vâ_¶c�cfw_�cd]vâ_u�̂cbw_Zf��cd_¶���c]f
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b̂ �dacac¡d�dff̀¤d�f¥hd d�à̂�̀�h���df̀��fd�̀̂ �̀b̂�f¥ dh̀�hd�dhd�id

+,-./01234E>;86¦>ECB>X8?6vo�o6¦>EoXo?6w8B8=8

FGHI123JKK§M6JKK�

O/,P-0Q23RECoE:;>8?6S,TUIV-W+0IG26�t;>E:;;6A8E8�:Y:EX?6OG-IH/0Q267:;:8=ZB6[8\:=
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ŶỲ]z{{|||;7}]V;NMY{5V[̂76M{6E7~{6E7~;̀̂ Ò9�WryXM9E9w]]yM9~O9ZM̀YMX�MV9DFC�O9CD��9�9CD�FO9�7}]VNMY

�g���mg�nd¡ �nbge�egb�db�d¡n�hldg�d�hjg�h�eg�nd�b����hl�df�lh«dkdf�jhd�h�ble

+,-./01234V;9q7r5�9\5}9xW]̂7O9:ŷ5XX589¬Wy]5sO95]7]̂9q̂5̀5
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CD~CO9�7}]VNMY

l̈g�d�g�hdfb��hlehld��jh�d�i¦�edkmeg�hd�bchld�gnehldb�d±�lg��nhd��hh�d¢b¦�n�d�h�d���¦megb�d̈h�hl�ebld¢lg�h�d��d²g��d�¦l�g�h

+,-./0123ª5�MV9U��Z558=9̂XM8O9°5®MX9°5]]5N9r7

?@AB123CD~DG9CHFD

I/,J-0K23U>=̀YO9P,QRBS-T+0B@29UrM[YV7[5r9UN>7NMMV7N>O9I@-BA/0K29\M]M5V[̂9_5̀MV
abcdebdfgehdeigjdklegmnho
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�ba]���g�a�fa][�]�e���̀��̂̀[��g]_�ĝ�ea�]�[�]��̂̀c��f̂̀[�]���]�a��aecb̀�]�̂�ga][�]���g[�aa]�ae�[e���fa]�_�ca]�̂���]̀�]��g̀�a]�e��ag
_[�����]�[�[�]_aga�ac]����̀è�
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5UUqN£:8W:N>NO8©7©85<�UO8i85N}U6?N;m8lo8�@m;lqV:>£;l>?8N>8:6t:M:8uN}U6O8v:�:Vq<68uUsNl>8wp7�x8L>MN:iO8L>;U6>:;Nl>:V8vl<6>:V8lo8WXNU>XU8:>M8uU?U:6X@8wLvWuxO8@;;q?yzz{{{7N|?67>U;z:6X@N}Uz}~N�z}~N�7q@qO8klV<tU8~8L??<U8�O
WUq;Ut�U68G�E�O8EFFF8j8EF~FO8�N|?6>U;

���af̂][�]��gg̀���]¬a�̂]�a�]¤�̀ca]¦aec�c]�°§]d�[�̀ĉ]_[�̂e�f̂̀[�][�]Z��ĉè��c]§ga±̀�̀g̀̂�]̀�]Za�ĝb�]§a��gac
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L;=�:>/01VBDTBE7}BEDiF7�AiB7RADyBU�hQD

+,-./01232|6723�2

9:;<=>?01�QOnQNTDBF7G;HI.J=KL>.,07RnPDBE7RPDNQPNF79,=.-:>?07SNTNBAPU7VBWNA
XYZ[\Y[]̂\_[\̀â[bc\̂de_f
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NWW_̂������K\�̂JKVSW�OJsN\]S�]�\��]�\�K_N_TL�RZuXSL�Lm̂̂uSL�TLMS_WSXYSJL�gd�TLdefgL~LdefiTL�\�̂JVSW

04-.�6/1�/2,-/<�:?.?62492?�-/�-9�-46,?�6/21w94�6/>97-6:-.6�/�-4�14:9.x-/?./2,-/�92?1.97/�.6549.x-/=1:�9.�/�-6-94x,/9.
���7149214�

@ABCDEFGHMNuJRR�LMOYONL�OYSJ
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+,-./0123y795BB75:�AG59A>:cA8e5@:C9AK7=5:C59b56759�5>:¤5=B5:a575BI9:yA=[7

LMNO123PQ�QT:PQSV

W/,X-0Y23¤De5@>:\,]̂O_-̀+0OM2:º<<@<[�:y6AD=6D>:WM-ON/0Y2:4DKD5967:�5eD9
fghijgikljmijnloipqjlrsmt

y795BB75:�AG59A>:cA8e5@:C9AK7=5:C59b56759�5>:¤5=B5:a575BI9:yA=[7>u:�<eI@5EA<=:yE5EIK:5=B:»5HAE5E:yIAE5HA@AE�:<x:y59IK:d95=D:|�9IK:5=EA[<=D:5=EA[<=D>:{A==5DIK>:P��S}:A=:a5=8D:cAKE9A6E>:¤De5@u>:v=ED9=5EA<=5@:;<I9=5@:<x
y6AD=6D:5=B:4DKD5967:|v;y4}>:7EEeK~��GGG�A�K9�=DE�5967AwD�w�AQ�w�AQ�e7e>:�<@IbD:�:vKKID:Q>:yDeEDbHD9:V�P�>:PQ�Q:�:PQSV>:�A�K9=DE

£�jl¡ mip��s�oloi���i¼�jl�l®�jlg�ig�i��ql¡njig�i�i£�p¢i�mnlrsm

+,-./0123z�IK7:�59[

LMNO123PQSRT:PQSS

W/,X-0Y23v=BA5>:\,]̂O_-̀+0OM2:JD675=A65@:¥=[A=DD9A=[>:WM-ON/0Y2:4DKD5967:�5eD9
fghijgikljmijnloipqjlrsmt

z�IK7:�59[>:u:¦5EA[ID:z=5@�KAK:5=B:?eEAbA²5EA<=:<x:Ze9A[7E:<x:5:¦yz¥:�D7A6@Du>:v=ED9=5EA<=5@:;<I9=5@:<x:y6AD=6D:5=B:4DKD5967:|v;y4}>:7EEeK~��GGG�A�K9�=DE�5967AwD�w�AQ�w�AQ�e7e>:�<@IbD:�:vKKID:Q>:yDeEDbHD9:V�P�>:PQSR:�:PQSS>
�A�K9=DE

pi�m�lmh½i�o�rng�n�olgsg¡�ig�i�ggsi�omil�īg��f ���i�ql��jmo
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Abstract: Determination of an area as a conservation area often creates problems and conflicts between stakeholders and local 

communities. Ecotourism is a sustainable development concept that can bridge the interest of the government in conservation with the 

benefit of the local community in economic development. The purpose of this research was to develop a management model of Nantu 

Wildlife Reserve with ecotourism approach. Data collected using observations, interviews, literature studies, Focus Group Discussion 

(FGD), and then analysed descriptively. Result showed that: 1) Nantu Wildlife Reserve had a diversity of endemic flora and fauna and 

unique ecosystems which were potential as tourist objects and attractions; and 2) The ecotourism-based management model of Nantu 

Wildlife Reserve was able to unite the ecological, economic, and socio-cultural interests; it managed by local, national, regional and 

international interests with a networking system that involved local communities, relevant stakeholders, multi-skilled individuals, and 

local wisdom development to accommodate the interests of the community in regard to the principle of conservation, education and 

recreation, economics, community participation, and control. 
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1. Introduction 
 

An area determined as a conservation area is aimed to be able 

to provide: 1) protection of the balance of life-supporting 

ecosystem; 2) preservation of biodiversity and germplasm 

sources; and 3) sustainable use. However, in reality, the 

existence of conservation areas is often regarded as a source 

of conflict between various parties. Ecologically, almost all 

conservation areas show degradation in their biological 

natural resources and ecosystems. This degradation tends to 

increase, either caused by illegal activities such as illegal 

logging, illicit gold mining, encroachment, and wildlife 

hunting, or the urgency of non-forestry sector development, 

such as plantation, mining, industry, and settlement. Socio-

economically, the conservation area management system has 

not been able to optimally promote the income or welfare of 

the community around the preservation area [1][2] [3][4]. 

 

Nantu Wildlife Reserve is a conservation area that 

administratively located in three regencies: Gorontalo, 

Boalemo, and North Gorontalo Regency. It established as a 

wildlife reserve in 1999 with an area of 31,215 Ha, which 

then expanded in 2010 to 51,507.33 Ha. The area expansion 

was adjusted according to the rearrangement of Gorontalo 

Province spatial plan and had stated in the space plan of 

Gorontalo, Boalemo, and North Gorontalo Regency. The 

inclusion of Nantu SM in the area program is significant 

because it is a form of local government support for the 

conservation of biological resources [5]. 

 

Nantu Wildlife Reserve area is part of Wallacea 

biogeography area which rich in biodiversity, and a mixed 

zone of Asian and Australian fauna. Tall tree dominates 

Nantu Wildlife Reserve vegetation stands with a very dense 

crown. There are various huge trees scattered in different 

places. The largest tree, the banyan tree (Ficus sp), is found 

to have a diameter of 400 cm. Another large tree widely 

found is Nantu (Palaqium obovatum Engl.) hence the name 

of the area, Nantu Forest. There are 17 endemic plant species 

protected under the Government Regulation (PP) No. 7 of 

1999 on the Preservation of Plant and Animal Species out of 

204 plant species discovered. Those species also listed in 

CITES Appendix II, a category for a species that is not 

necessarily threatened with extinction but has the possibility 

of being so if its trade is not strictly regulated [6]. 

 

Nantu Wildlife Reserve area has 32 species of mammals with 

five of which protected and endemic species: babirusa 

(Babyrousa babyrussa), anoa (Bubalus depressicornis), 

tarsier (Tarsius spectrum), Sulawesi dwarf cuscus 

(Strigocuscus celebensis), and Heck's macaque (Macaca 

hecki). Aside from that, there are 49 species of birds with 24 

species of which are protected species [7] [8]. 

 

Nantu Wildlife Reserve is an ideal place for endemic 

wildlife, especially babirusa of Sulawesi, due to its sulphur 

salts contained hot springs functioning as a salt lick. Tropical 

rainforest of Nantu still has the original ecosystem and is one 

of the few old-growth forests of Sulawesi. It is also one of the 

best five rainforests in Southeast Asia with high flora and 

fauna biodiversity. 

 

Determination of Nantu as wildlife reserve aims to: 1) protect 

the balance of life-supporting ecosystem; 2) conserve the 

biological diversity and germplasm sources; and 3) achieve a 

sustainable use. However, its management, like other 

conservation areas, is not free from problems. Its existence 

often regarded as a source of conflict. Establishing Nantu 

Forest as a wildlife reserve considered as blocking people's 

access to natural resources in the area, while they still have a 

high dependence on the natural resources. This situation 

leads to the impression that Nantu Wildlife Reserve does not 

provide economic benefits to the surrounding community, 

resulting in a dichotomy between conservation and the 
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economy. The management of Nantu Wildlife Reserve 

should not only be focused on conserving unique protected 

flora and fauna species, but also on the socio-economic needs 

of surrounding communities, both directly and indirectly, to 

assist in improving the community welfare, building 

conservation awareness, and encouraging community 

involvement in securing Nantu Wildlife Reserve. The 

management should also be able to develop conservation 

programs that can link with community economic activities, 

or otherwise promote community economic activities that can 

connect with conservation programs. Which is a community 

empowerment concept that can open alternatives for 

economic improvement for communities around conservation 

areas while contributing to conservation and raising 

awareness and support for protecting the area that has high 

biological, ecological, and historical values [9][10][11]. 

 

2. Method 
 

This research conducted in Nantu Wildlife Reserve, which 

administratively located in Gorontalo Regency, Boalemo 

Regency, and North Gorontalo Regency. 

 

 
Figure 1: Map of Nantu Wildlife Reserve 

 

Primary and secondary data collection. Primary data 

collected were the potential of flora and fauna, landscapes, 

the socio-cultural life of communities, and management plans 

of Nantu SM. Primary data obtained from field observations, 

interviews with community leaders, experts, and relevant and 

competent stakeholders, and from focus group discussion 

(FGD). Secondary data obtained from previous research 

results, related government agency and non-governmental 

organisations reports, and online information. The data 

collected was then analysed descriptively. 

 

3. Result and Discussion 
 

3.1. Potential Tourist Attraction 

 

The tourist attraction is an important part of developing an 

eco-tourism concept. It is described as everything unique, 

convenient, and has a value in the form of natural diversity, 

culture, or human-made creation attracting tourist visits. This 

factor is significant to motivate the visitors to come. 

 

The view of Nantu Wildlife Reserve can be seen all the way 

along the river cruise to the area of Nantu Wildlife Reserve. 

Various objects can be seen such as mountains, hills, trees, 

forest, fields, nature panorama, flocks of birds fly above the 

river and are on the riverbank and other animals such as 

monitor lizards and monkeys. The scenery can observe along 

the tracking line. Several waterfalls can found in this area. 

The waterfall of Adudu River is ±10 m high. The journey 

from Adudu guard post is about 20 minutes by foot along the 

shallow, clear and calm Adudu River. Throughout the trip to 

the location of the waterfall, the typical scenery of lowland 

tropical rainforest can see, such as large-diameter trees that 

grow tall with a dense crown. This beautiful view completed 

by several plants endemic to Sulawesi. Some animal’s 

endemic to Sulawesi such as Sulawesi crested macaque, 

hornbill and some other bird species can meet. Another 

waterfall in Pangahu Village can be reached on foot through 

the village’s houses, gardens and rice fields and followed by 

entering the Nantu Wildlife Reserve. A viewpoint can be 

reached by climbing upwards (±1 hour long) where the 

landscape of Pangahu Village and houses of Polahi, which is 

the isolated tribe of Gorontalo, can be seen. 

 

Nantu Wildlife Reserve also has a unique salt lick in the form 

of sulphur salts contained hot spring. The salt lick has 

mineral deposits such as sulphate sulphur (SO4S), iron (Fe), 

sodium (Na), manganese (Mn), and calcium (Ca). The 

mineral is essential for animals because it helps the 

metabolism process of the animals (Clayton, 1996). This hot 

spring surrounded by various types of primary forest plants 

which are the ideal habitat for endemic and rare mammals 

such as babirusa, anoa, and black macaque and also several 

bird species for bathing, playing, eating, or drinking. The 

area can easily reach, as it only takes 10 minutes on foot from 

Adudu guard post. The attractive display of natural scenery 

of endemic and rare animals is eating, drinking, mating and 

playing and the existence of salt lick can be the main 

attraction of ecotourism activities in Nantu Wildlife Reserve. 

These potential tourist attractions of Nantu allow Nantu 

Wildlife Reserve management unit to design and develop 

ecotourism activities inside or outside of the Nantu Wildlife 

Reserve. Such as agrotourism, photo hunting, hiking and 

camping, jungle trekking, educational tour, bird watching, 

wildlife observation, panoramic tour, river tour, boating and 

rafting, waterfall bathing, and cultural tourism. 

 

3.2. Ecotourism-based Management Model of Nantu 

Wildlife Reserve 

 

Development of Nantu Wildlife Reserve should be able to 

include conservation programs that can link with community 

economic activities, or otherwise develop community 

economic activities that can connect with conservation 

programs. Which is a community empowerment concept that 

can open alternatives for economic improvement for 

communities around conservation areas while contributing to 

conservation and raising awareness and support for 

protecting the area that has high biological, ecological, and 

historical values? The ecotourism-based management model 

of Nantu Wildlife Reserve illustrated in the scheme below: 
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Figure 2: Ecotourism-based management model of Nantu Wildlife Reserve 

 

An operational form of the sustainable development concept, 

which is an activity that can bridge the interest of the 

government in conservation with the benefit of the local 

community in economic development, is ecotourism. 

Ecotourism is a fusion of preservation and tourism where the 

revenues from tourism returned to the area for the protection 

and maintenance of biodiversity and socio-economic 

improvements of the surrounding communities. In practice, 

ecotourism activities should consider the carrying capacity of 

the environment, actively engage the local community and its 

cultures, promote environmental education, and provide 

economic benefits to the management of the conservation and 

the surrounding community [12][13][14]. Implementation of 

ecotourism approach in the master plan of Nantu Wildlife 

Reserve can generate revenues to manage and protect 

endemic species and their habitat. Ecotourism also involves 

the local community in its master plan which enables them to 

benefit from the conservation area. Meanwhile, it also 
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provides a means to increase the awareness of the importance 

of knowledge and environmental conservation. 

 

Ecotourism-based management of Wildlife Reserve based on 

how to preserve and protect the natural resources of the area 

so that it can be utilised for the present and also future 

generations. Sustainable use of natural resources and 

environment supports the formation of civil society and 

sensitive to the cultural and social values of indigenous 

people and local communities. This concept is responsive to 

shifting values, interests, and preferences in the market and 

also contribute to local and national economic development. 

The ecotourism concept is implemented based on the 

following principles: conservation, education and recreation, 

economy, community participation, and control [15]. The 

implementation of each principle of ecotourism in Nantu 

Wildlife Reserve described as follow.:  

 

1)   Conservation 

The aim of conservation is as a protection for ecological 

systems as a life buffer system, preservation of biodiversity, 

and sustainable use. Nantu Wildlife Reserve is a natural area 

dedicated to the conservation of babirusa and anoa. This area 

is the only habitat of babirusa and anoa which previously 

believed spread across Sulawesi by several researchers. 

Babirusa and anoa are priority species. They are rare, 

endemic and endangered.  

 

2)   Education and Recreation 

Ecotourism is an activity that presents market-worthy 

products that are educational and recreational based on the 

values of natural and cultural characteristics of the local 

community. Nantu Wildlife Reserve has a rich biodiversity 

along with its highly diverse ecosystem, and its people with 

their life tradition and cultural diversity that can use as a 

source of knowledge for visitors. 

 

Ecotourism adds value to the community and visitors in the 

form of knowledge and experience. The natural, social, and 

cultural diversities can accommodate the development of 

visitors’ interest (sense of interest). Everything that exists in 

nature can directly observe (feelings of reality), investigated 

(feelings of inquiry), and discovered (feelings of discovery). 

Therefore, education is an inherent part in ecotourism. [16] 

states that one of the main elements of ecotourism is the 

experience of merging with nature and local communities, 

and enjoying their routines. Visitors will gain awareness and 

knowledge of the natural environment and cultural aspects, 

which will transform their paradigm and change them to a 

person who respects the environment and local culture. With 

the interaction between visitors and objects, ecotourism 

activities have succeeded in delivering educational messages 

that lead to positive changes in attitude and views on the 

environment. The visitors are then aware of the philosophy of 

their journey, the primary purpose of their trip is not the 

objects, but what to find, learn, and understand to appreciate 

later.  

 

3)   Economy 

Ecotourism is an activity of utilising an area as a tourist 

attraction that provides economic incentives for the 

community, various job opportunities, and Original Local 

Government Revenue. The trend of world tourism 

development shows that tourism has become the largest 

industry in the world. Significant growth indicates that 

tourism can be a solution for developing countries to change 

their present state faster. Tourism promoted as a sector that 

can not only grown in places that have resources for 

secondary industries but can also develop from the gorgeous 

and beautiful of natural resources and local culture. The 

development of the tourism industry is not only related to the 

travel business in general but also on the frequency of visits 

in the conservation area. In addition to economic incentives, 

tourism activities also open up new job opportunities in 

tourist destinations. 

 

Forms of services in Nantu Wildlife Reserve which become 

sources of income are: 

 Attractions such as sites with biodiversity and productive 

ecosystems, especially sites where babirusa, the area 

mascot, can be seen 

 Accommodation services such as homestay or family 

house owned and managed by community with eco-

friendly concepts, especially in the Saritani Village, 

Pangahu Village, Pangea Village, Tangga Village, and 

Mohiyolo Village 

 Transportation services, both land transportation and 

river transportation 

 Local guide services (interpreter) that is familiar with the 

biodiversity and ecosystems of Nantu Wildlife Reserve, 

the cultural origins and traditions and the implied 

meanings 

 Culinary business, mainly traditional dishes 

 Traditional art performances 

 Handicraft company that produces unique souvenirs 

 

4)   Community Participation 

Ecotourism involves communities in decision-making, area 

management, including the socio-cultural conditions of local 

communities that may trigger conflict, such as land use (for 

farms, plantations, agriculture, settlements, and locations of 

non-timber forest harvesting). The city will eventually take 

part when nature or their culture provides direct or indirect 

benefits for them. Benefits continuously, life or culture must 

be managed and maintained. It is the mutual relationship 

among tourist attractions, the management of profits gained 

from ecotourism, and community participation. Community 

engagement is essential for ecotourism success and will 

provide immediate benefits, both ecological and economic, 

for the community. 

 

As ecotourism practitioners, the community around Nantu 

Wildlife Reserve must have the required skills. Quality 

improvement of the community as the human resources can 

make by counselling, training, informal education (courses), 

expert assistance, and comparative study of places that have 

successfully organised ecotourism activities. The type of 

training provided is customised to the kind of ecotourism 

products to developed while planning for ecotourism product 

development at Nantu Wildlife Reserve is adjusted to 

biodiversity potential, physical condition and landscape, 

market potential, and availability of supporting resources. 

Community members involved in ecotourism activities 
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organised into several groups, each will receive different 

training according to their work field. 

 

The groups consist of: 

 Ecotourism management board comprises democratically 

elected representatives of community to take charge of 

ecotourism 

 Ecotourism operators and administrators trained in small 

business management, financial administration system, 

English, ecotourism marketing, community empowerment 

and comparative study. 

 Tour guide and interpreter, are formed not only as a guide 

but also as an excellent and insightful interpreter. Their 

purpose is to make visitors of Nantu Wildlife Reserve 

acquire additional knowledge and experiences as a part of 

the process to understand, acknowledge and appreciate 

the substantive values of the tourist sites and in turn, to 

protect and preserve the area. The interpreter should be a 

person who is very aware and understand the existence of 

every object in the area. Thus the best person to do this is 

the member of surrounding community. 

 Artisans are those who can create handicrafts and fine art. 

 Cook, are those who have the talent and skill in serving 

healthy and hygienic food and beverages 

 Rentier, are those who provide residential 

accommodation (homestay) for visitors 

 Performers are dancers, singers, or poets who play a role 

to entertain guests. 

 Transporters, either by land or by river transports. 

 

5)   Control  

The effectiveness of management is the fundamental of the 

principle of scrutiny, which defined in planning, 

implementation, monitoring, and evaluation. The principle of 

scrutiny minimises adverse impacts of the tourism activities 

that utilise natural resources and the conservation area by 

referring to the prevailing regulations and laws. 

 

4. Conclusion 
 

Nantu Wildlife Reserve had the potential to become a tourist 

attraction due to its diversity of endemic flora and fauna and 

its unique ecosystems. The ecotourism-based management 

model of Nantu Wildlife Reserve was able to unite the 

ecological, economic, and socio-cultural interests. It 

managed for local, national, regional and international 

interests with a networking system that involved local 

communities, relevant stakeholders, multi-skilled individuals. 

Ecotourism also developed the local wisdom to 

accommodate the interests of the community regarding the 

principle of conservation, education and recreation, 

economics, community participation, and control. 
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