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7KW\HDU ZHAHBEWDWW  \ HDU/RI DP SKIEIDQ UHVFEXH

Q WH U8 &1 * REDCBP SKIELDQ $\WHWP HQALHYHDBIG WDARQH WILG Rl DO
DP SKIELDQVZ HHDOHDG, WUHDWIQHG Z I H WOPARQ $V/WH VFDGI RI WH FUMY EHFDP H
FODU VR GG WH XU HOWOHHG IRUH VWY FRQVHUDARQ ELHHGIQ)  EXWDWIKHWP H P RWV

LOVMMMRQV Z HIH QRWHT XISSHG VR UHVSRQG

$VDUHXOVWKH,8 &1 66& $P SKIEIDQ 6SHADDA LRXS $6* WH,88&1 66& &RQUHIDARQ
3MQQQI 6SHADDM LRXS &36* DQGWH: RUB$WRADWRQ Rl =RRV DQG $ TXDUXP V
HWDEQWKHG $ P SKLELDQ $WN LQ VR KH® FRRUGLODWA VIKHH MW FRP SROHQWRI
VKH | LUMS P SKLELDQ &RQVHUYDVIRQ $ FVIRQ 3@Q

7Z HOW \ HDU/RQ Z H FRQAQXH Z RINQJ Z W SDUHLY DURXQG WH Z RUTS VR VDI HI XDUG
DP SKIELDQVWIRXIK H MW FRQVHUDARQ EX\ 1QJ VSHAHV WP H Z KIG WUHDW IQ WH Z L@
DUH DGGLHWHG  DQG VXSSRUAQ) WHUUHWKLO VR WHUQDWUDCKDEVDW Z KHQ FRQGIMRQV
DBZ ,QWHVHVEZ R GHFDGHV W QUIEDQASURIUHW KDV EHHQ P DGH \ WP DQ\ VSHAHV WD
| DFH FUMFDOMUHDW DQG GHSHQG RQ WP HO FRQVHUYDWRQ DRARQ

Rl DODP SKIEIDQVDIHQRZ ~ \SHAHVDWHWHG E\ WH$$WN
VSHAHV 1Q UHVEXH

GHVLJ QDWG DV 7KUHDWMQHG &ROHIDARQ 1 HHGV
E\ WH,8&1 $SWHWP HOW SRR

$VZHP DNWLVP IGMRQH ZHP RYHIRW DUG Z IW JUHDWAUH SHUHORH VWARQJ

SDUQHUAKISY DQG D FBDUHUSDW VR SLRWPAQ) DP SKIELDQVDWIMWN :  IW \ RXUVXSSRUNZ H
FDQ FROWOXH VR VHEXUH D 1 XWWUH | RUWHVH H WDRLGIODY \VSHAHV

6XSSRUNS $ LN

/IHIMGROLWRJIORV\XKD- KHOBHQDBKALR OR |
5LIKMYSHUROLXV SKkENHUVVIQBK


https://www.amphibianark.org/support-us/?utm_source=MarchNewsletterPdf&utm_medium=MarchNewsletterPdf&utm_campaign=MarchNewsletterPdf&utm_id=MarchNewsletterPdf
https://www.amphibianark.org/support-us/?utm_source=MarchNewsletterPdf&utm_medium=MarchNewsletterPdf&utm_campaign=MarchNewsletterPdf&utm_id=MarchNewsletterPdf
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$P SKLEIDQ$WN 1 HZ V

HPRP HWR ,WXH1R

+ HHVZ KDW EHHQ NHHSIQI XVEXW WLV TXDUMU

R WH$ P SKLELDQ $ N 1 HZ (WU

$ P SKLELDQ + XVEDQGU 7 UDLQLQJ LO* XDWP DM

7WDIQIQJ VD FRUH SDUARI $P SKIEIDQ $ NV
UHVSRQWH VR WH DP SKIEIDQ H WOPARQ FUMY/ %
VIWHQI WHQLQ) WIRKQIFDCFDSDAW LQ SOFHV Z KHH
H VX SURJWDP VDWH EHJ IQQIQJ  RUH SDQGLQJ

Z HKHS HQVXUH WDAHVEXH H I RUN DUH H | HPAYH
VXWRIQDE®! DQG VXFFHW XAQ WH BRQJ \WMLP

* XDWP DD IVRQHRI WH P RW\DP SKIELDQ GLYHUMH
FRXQMHVIQWHUHIIRQ ZIW  NQRZ Q\VSHAHV
$FHYHGR 2 | WHWH DUH FOWILLLHG

Z IWKLQ WUHDWIQHG FDWAJ RUHVRQWH , 8 &1 V5HG
/ MVOEVTXH $® D £Q 7KHVH VSHAHV | DFH

VHYHUH DQG RQIRIQI WUHDW XQGHUFRUQI WH

OQHHG IRUXUW HQWFRRUGIQDWG DQG LlQWAT LDO
FRQVHUYDWRQ DPWRQV

$HRWGIQI R WHS SN &1 $ FROGXFVHG 1O

VSHAHVIQ* XDWP DD XL HQW WHTXIWHH MWK
UHVEXH ,Q UHVSRQWH $P SKIELDQ $ N OXQFKHG IW
* XDMP DD SWRIDP 1Q) HEWKDU Z W WH
JRDORI IGHOW 1QJ LOVMIMMRQV Z W ERW WH
LOMHDQG SRIMQADCFDSDAW VR GHYHBRS H WX
FROVHUYDVARQ LQMDAWYHY DV Z HGDV DWHWQI WH
VXSSRUANQHHGHG VR HQVXIH WHUBQI \WMLP
VXAPHW ) RUWLY Z H VHQWYLLMDOUXUYH V Z KIEK
KLJ K@ KWG D J DS LQ WRKQIFDCFDSDAW 1Q

SKRWR $PSKLELDQ KXVEDQGU\ WUDLQLQJ FRXUVH DW /D $XUI


https://www.amphibianark.org/fileadmin/uploads/aark/CNA_Reports/CNA_Guatemala_2024_AArk_English_ISBN.pdf
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DP SKIEIDQ KXVEDQGU WHTXWHGWR IP SGP HOWDQG
P DQDJI H VXK SLRMFW H | HFRYHD

* LYHQ WY FROW] WD WDIQIQI FRXUMH Z DV
GHYHBRSHG VR DCGLHW WLV J DS 7KH FRXUMH Z DV
RSHQ VR QDARQDAQWIMMRQV SUHYIRXVY LGHQMILHG
WURXJ K WH DWHWP HOWSLRAHW

) LRP -DQXDU $P SKIEIDQ$WN
GHIYHHG DQ $P SKIELDQ KXVEDQGU IRUH VX
FROHUDMRQ FRXUH DWIKH/ D$XURID =RR 1Q

* XDMP DD &IW 7KHWDIQLQ) EURXJ KVWRI HWKHU
SDUAASDQW I LRP HI KWQWAMRQV | LRP

* XDWP DO DQG O H IFR ,WSUP DU REMPWYHV

Z HH VR VWHQI WHQ IQWIMWRQDOFDSDAW  SLRYIGH
SUDPWFDCDQG WHRUHWEDONQRZ BIGJ H DQG | RMU
FRADERUIDMRQ DP RQJ FRQVHUYDVMRQ SUDPAIARQHUY
VR VXSSRUMNMH GHYHEBRSP HOWRI I XWUH H VWX
SWRIWDP VIQWH HI IRQ

7KLY FRXUH Z DV RU DQLJ HG DQG VSRQVRUHG E\

$P SKIEIDQ$WN 6DIQW RXLV=RR 3DU'XH=RRQJIFR
/ D$XWRWD =RR $VDQW DQG , QGRRU( FR WP V

© HH WQG RXUMOQPHUH WD\ VR WH LOVAKRVRY/
SREHUIM- L@7IP +HWP DQ &DURVIEVTXH DQG/ XLV
&DUIAR DQG DOSDUARSDQW | RUWHUHQI DI HP HQW
DQG FRP P WP HQW

3KRWR &RXUVH SDUWLFLSDQWYV DW /D $XURUD =S
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( 11 HAYHQHW DQG LP SGP HQVDMRQ RI $ P SKLELDQ $ UN WDLQLQ]

SURIWDP VD UHWHDUFK VXUYH

$P SKIELDQV DUHWH P RMIMUHDMOQHG FOW R
YHIMELDMVZ W RYHU Rl DWHWHG VSHAHV
QMG DV YX@HDE®! HQGDQJ HUHG RURUMFD®
HQGDQJ HHG RQ WH , QMUODARQDCS QIRQ |RU
&RQVHUMMRQRI 1 DXMWH ,8&1 5HG/ MR
7KUHDWIQHG 6SHAHV XQGHUIRIQI WH J REDOVFD®!
Rl WH DP SKLELDQ H WOPWRQ FUMY / XHGWH HWDO

&XUHQNDP SKIELDQ SRSXOMRQ GHFIOHV DUH
GHMLP IQHGE\ P XGAS®! FRQYHU LQU FDXVHV

LOFXGIQ) QDWYH KDEVABRW KDEMWGH] LDGDARQ
OQG XVHKDQIH SRAXMRQ GIVHDVH DQG FIP DM
FKDQIH %DX\WQ HADO YRBFKIR DO

$P SKLELDQV DUH SDUAEXDUD VHOMYH \R
KDEMDP RGLLFDWRQ 1 RZ DNRZ VNLHWDO
KLJ K@ KWQJ WH QHHG VR P DIQWIQH MY
SRSXOMRQVRI WH P RMIMUHDWIQHG VSHAHY
Z KRVH QDYUDCKDELVW FDQ QR BQJ HUVXSSRUN
YIDE®! Z L@ SRSXOMRQV XVIQJ WH P RWEXULHQW
NQRZ ®IGIH WIFKQITXHV DQG EHVASLDPAFH
KXVEDQGU VR RSWP [IVH EUHHGLQI VXFRHW DQG

Z HODUH LQ LOVMMWRQV Z IWK DP SKIEIDQV XQGHU
WHUFDUH

,Q UHVSRQWH VR WHVH WUDW H MY FRQVHUYDVMRQ
LOMDAYHY KDYH LQRUHDVHG W QUIFDQWD  KRZ HYHU
WH H I HPAYHQHW Rl WHVH SURJ LDP V GHSHQGV
FROVGHDE® RQWH TXDOW RI KXVEDQGU

P DQDU HP HOWRI HQYILRQP HQWCSDLDP MWL/ DQG
ELRVHRXUW SUDPAFHV [P SGP HOMG E\ WDIQHG
SHIRQQHO%RZ QH HADO &DSWYH
DWXUDQRH FRBQIHY DQG FRQVHUYDWRQ EUHHGIQ)
SWRI LDP V DLH HWHQWDORRY 1Q J (REDCDP SKIELDQ
FROVHUDARQ DVWH FDQ UHVRXH FUMFD@®

WUHDWIQHG VSHAHV ILRP H WOPWRQ Z KL®
HOFRXWDI Q) RQJ WP LHFRYHU HIIRUM WULRXJI K

FRUHPVD P DQDJ HG LHSLRGXPARQ DQG KXVEDQGU
IP SLIRYHP HQW * WLIMKYV  3DYDVDX

( YLGHQFH EDVHG WDLQLQJ KDV VKH FDSDFLW VR
JUHDV® LP SURYH DP SKLELDQ FRQVHUYDVIRQ
RXVFRP HV 6XWHUDQG HWDO 2 QHRI WH

P DIQ $$ N SLaDLV/ LV FDSDAW EXI@HQI RQVRSIFV
VXK DVDP SKIEIDQ KXVEDQGY  YHWAUQDU

P HGIAQH DQG VP D@SRSXMARQ P DQDJ HP HOW
DP RQIWRWHY/ 0 HDVXUQJ WDIQQJ 1P SDPALY

IP SRUBQMVR FRQGXPAQJ DVXUH RI Z RINVKRS
SDUAASDQW SLRYIGHV DQ LV KWQVR Z KDWKDV

Z RUNHG RUKDVQWZ RINHG L DQ\ [P SLRYHP HQWRU
DGR HQW QHHG VR EHP DGH DQG FDQ LQIRWP

IXVKUH WDIQIQ) RSSRUMQIMEN E\ XMQJ WLV
HYLGHQFH EDVHG DSSWRDK

7KH FXUHQWUXUYH\ LVVKH EDVVRI D%6F + RQV
=RR %4R®J\ GLWHUIMRQ SLRMIFW, WKDV EHHQ
FUHDVIAG XM.QJ 0 LFLRVRIW) RUP V DQG KDV EHHQ
VHOWRXWR ~ SHRS®1Z RINLQJ LQ Gl HUHQW
LOWIXVIRQV Z VK DP SKLELDQ SRSX@MVIRQV XQGHU
VIKHLUFDUH VXFK DV] RRV DTXDUXP V
XOQLYHUAVIHY UHVHDUFK LOWIMXMRQV P XVHXP V
DQG FRQVHUYDVIRQ FHQWHV Z KR KDYH UHFHLYHG
VRP HIRWP RI DP SKLELDQWDLQIQJ | LRP

$P SKIEIDQ$WN 7KHWDIQIQ) WSHV IQFOXGH

DP SKIELDQ KXVEDQGU VDDP DQGHUKXVEDQGU

DP SKIELDQ YHWIUQDY P HGIF.QH VP DOBRSXOMRQV
P DQDJ HP HQWDUAILFDAHSURGXPWYH WIFKQR®RI\
$57 DQG QXWMRQWDIQIQ)  7KH GAMHIDARQ
LOYHVA) DMVVE R TXHWMRQY LV WHH D

WLJ QUIFDQWHDMRQWKLS EHVE HHQ WH DP RXQUR
WP H SDWHG VIQFH FRP SGMQJ WHWDIQIQ) DQG
WH UHSRUMG [P SDRARQ DP SKLELDQ FDUH SUDPAEHY
DQG  LVWHUH DI QULFEDQWGLL HUHQPH LQ WH
UHSRUMG H | HAAYHOHW Rl WH WDIQIQJ EHVE HHQ
G HHOQWADIQIQ) WSHV"

7KHVXUH H SERUHVWHVH K\ SRHVHV E\
LOFXGIQI GLLI HUIHQWT XHVWARQV VXK DVZ KDANSHRI
LOVMMMRQ WH Z RN DWZ KDWY HDUWH UHPHLYHG
WHWDIQQI D/ INHWAWAD®I SLIRP SWQJ LHASIHQW R
UHSRUAMH H | HAAYHOHW DQG [P SDPARI WH
WDIQIQI WH. UHFHYHG KRZ WH\ [P SGP HQWG IW
LOR WHUGDI® FDUH IRXWOHV Z KIFK VSHAHV XQGHU
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WHUFWH UHAHYHG W(HVH FKDQI HV Z KDW
FKD@1QJ HV WH W@ DFH UIHI DUWGEIQJ DP SKIELDQ

KXVEDQGU DQG Z KDWADIQIQU LOMDAYHY WH
Z RX@ EHQHIWILRP 1O WH | XWWUH

$ BRQI MIGH WH GAMHIMMRQ REMPWYHYV \WWH P DIQ
JRDCRI WLV SIRMPALY VR [P SLRYH W(H HI | HRAYHOHW

Rl DP SKIEIDQWDIQIQJ DQGIQIRWP | XVMH

SWRIWDP VSIRYIGHG E\ $P SKIEIDQ$WNE\ XVQJ
VXUH GDVD VR HYDOXDM SDWIADIQIQ]  VXSSRUN
DGDSWYH P DQDJ HP HQADSSURDFKHV LHILOH
WFKQLT XHV DQG VWHQI WHQ FXULHQWSLDPAEHY
HQVXUQJ WDWARQVHUYDWRQ LOMDWYHV FDQ P RWH
H | HAAYHO WDQVDW LR SUDPAWFDO UHDOZ RUG
RXWRP HV | RUVSHAHV LHIDQARQH MW

P DQDUHP HQWO P+ RZ DQ - ADPV WRZQ

, IV RX KDYH UHFHLYHG WDLQLQJ [LRP $ P SKLELDQ
$WN , Z RX@ ON\NH VR LQYIVA\ RX VIR FRP SGHVIA VKLY
VXUYH E\ VWDQQLQJ VKH4 5 FRGH EH®RZ


https://doi.org/10.1111/j.1749-6632.2010.05909.x
https://doi.org/10.1111/j.1749-6632.2010.05909.x
https://doi.org/10.1016/j.biocon.2020.108572
https://www.amphibian-reptile-conservation.org/pdfs/Volume/Vol_5_no_3/ARC_5_3_1-14_e28_low_res.pdf
https://www.amphibian-reptile-conservation.org/pdfs/Volume/Vol_5_no_3/ARC_5_3_1-14_e28_low_res.pdf
https://www.amphibian-reptile-conservation.org/pdfs/Volume/Vol_5_no_3/ARC_5_3_1-14_e28_low_res.pdf
https://doi.org/10.1111/j.1523-1739.2008.00967.x
https://doi.org/10.1038/s41586-023-06578-4
https://doi.org/10.1111/conl.12285
https://doi.org/10.1111/geb.12571
https://doi.org/10.1016/j.tree.2004.03.018
https://doi.org/10.1007/s00267-013-0205-7
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$P SKLELDQ5HWXH VWKH$ P SKLELDQ $ UN SRGFDWALY KHUH

7R FHBEWDW RXUILUAW  \ HDUY UHVEXIQ) KLI K@ KWQ WH I XWWUH P ROWM® HSVRGHV VSHAHY

DP SKIEIDQVIQ FUMY Z H DXQRKHG $P SKIELDO RQWH EUON EHQJ ELRXJ KVWR WP SRUDU

SHVEXH DQHZ P ROW® SRGADWIKDAKLI K@ KW VDQRMDUHY XQGHUKXP DQ FDUH VSHAHY WDW

WHJ®EDCH MV UHVSRQVH VR WKH DP SKIELDQ Z RX@ RWHZ IVH EH H WORPWDUH DOHDG\ UHMLQIQY

H WOPARQ FUMY VR WHUQDWUDCKDEMDW  DQG VSHAHV WDWKDYH
GHYHBRSHG [P P XQW VR FK\ WG DQG WH Z RWN

7KHVHUHV EHI LQVE\ HYIMWQJ KRZ WHFUMYZ DV EHIQJ GRQH VR XVH WLV NQRZ BIGJ H | RUWHU

IDMGIVARYHUHG DQG KRZ WH FRQVHUIDARQ FROVHUDARQ

FRP P XQW P RELQ} HG LQ UAVSRQWH ) RUWHWH

IQWDCHSIVRGHY ZHZ HHKRQRUHGVR ITHDIWH' U ' RQWRUW HWIR VXEVFUEH RQ\ RXUI DYRUW SRGFDW

-RHO HQGHORQ RQHRI WH HDUD UHVSRQGH VR WH SOWRLP VR J HAQRWILHG Z KHQ WH QH WHSIVRGH

DP SKIEIDQ FUMY DRQIMGH' U2 QQH% HWDQG  GLRSV_6SRW\ $SS®I SRGEDW <RX7XEH RWHU

' UYRE /DR IRWP HUGKDILVRI WH ,8 &1 66& _P DRUSRGEDW\S@MRLP V

&RQHUDURQ 3MQQIQJ 6SHADDMF LRXS &36*

ZKR SO\ HGNH LRGN 1Q\KDSIQI WHH VWX

UHVSRQWH WDABIG VR WH FUHDWRQ Rl $P SKIELDQ

$WNEDANIQ

$VKUIKQ KWGIQ (SMRGH ZHQRZ KDYHD

FODUHUXQGHUMBQGIQJ RI Z KDWQHHGV VR EH GRQH
DQG KRZ VR GR IW7KHVH DUHWH WRUHV Z H@®


https://open.spotify.com/show/7K2t5Uk4Bptll6DhOGRfEH
https://www.youtube.com/@AmphibianArk/podcasts
https://podcasts.apple.com/us/podcast/amphibian-rescue/id1881910667
https://www.amphibianark.org/news/article/amphibian-rescue-the-amphibian-ark-podcast-is-here/
https://www.amphibianark.org/news/article/amphibian-rescue-the-amphibian-ark-podcast-is-here/
https://open.spotify.com/show/7K2t5Uk4Bptll6DhOGRfEH
https://podcasts.apple.com/us/podcast/amphibian-rescue/id1881910667
https://www.youtube.com/@AmphibianArk/podcasts
https://linktr.ee/AmphibianArk
https://linktr.ee/AmphibianArk
https://www.amphibianark.org/news/article/amphibian-rescue-the-amphibian-ark-podcast-is-here/
https://www.youtube.com/@AmphibianArk/podcasts
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Q -RQDIDQ  $P SKIELDQ $UNV/( [ HRXWYH

" WHARU DQG, Z HH ®RNIQU DWF RRJ B 7UHQGV
DQG QRWEHG VRP HWIQJ TXIW SHEXTDU : KL®
IOMHOQ EIRGLYHIMW FRQMHIDARQ KDVJRZ Q
RYHUWH SDWWE R GHFDGHV Z KIEK 1V HQFRXUDJ LQU
VHDUFKHV IRU DP SKIEIDQ FRQVHUDARQ SHDNHG
DLRXQG DQG KDYH VIQFH GHFIDHG 1 RZ
\ RX DQG, NQRZ \WDVWKH DP SKIELDQ FUMV/ LV DU
ILRP RYHU EXW\R SDUDSKUDVH -RQDMDQ MWHHP V/
WH Z RUTS KDV | RU RWMQ

, WHQ ViXJ J MG WH IGHD RI D SRGFDW KDD

H SHAAQU VIR EH SROMO DANQRZ BIGI HG RU

P D\ EHJ HAD FKXANG! 9%XW Z DVZ IRQJ 3UHW/
VRRQ , KDGWHJUHHQ @ KWIRP WH$$INWDP \R
JRIRUIW

, ZDVQWDEZ D\V D SRGFDWSHURQ ,QIDFWEH RUH
, GGQWIXIW JHAW , G IDWHUMVADAMO \R

P XVE 9%WRQFH , | RXQG WH SRGFDWIMDWI RWP H

KRRN\HG D TXIFN XQSDIG QRG\R 2 ®IIHVE\ $@H

: DG, EHIDQWR XQGHUAMIQG WH SRZ HURI DXGIR

WP LI KWRXQG @\H DQ RYHUADWP HQWEXW GDUH

VD WDWSRGFDW FKDQIHG P \ @H 7KH TXLEND

EHFDP HD VRXUH RI LOVSILDWRQ DQG D Gl HUHQW

Z D\ VR GDUQ DQG HQI DIH Z IWK IGHDV

7KHH VVRP HWIQI XQLT XHO LOWP DWA DERXVWDXGIR
DQG LOYIWQI WHVH VADQI HY/IQUR \ RXUGDI®
LRXWOHV 7KHUHV DAMD@ TXIW D EMRI UHVHDURK
RQWH QAP DR\ RI SRGFDW HYHQP RUHRQWH
SRZ HURI WRU W@ 6R Z K\ QRWKVH WLV VR EUQJ
DP SKIELDQ FRQVHUYDWRQ EDFN VR WWH | RUH LRQW

$ SRGFDWVRI FRXUH LV QRVWKH KDQGV RQ
FROVHUDARQ Z RINZ H VR XU HOW QHHG LQ WH
@EV DQG LQWH I HG 9%XW GR EHTHYH LQ WHU
DELON VR P RYHXV DV QAMQHY DVKXP DQEHQIV
VR DFW:  KHWHUWDWP HDQV VXSSRUAQJ
FROVHUDARQ H I RUV VAHQI WHQIQI RXU
FRQQHPARQ VR QDW(LH RUHYHQ LOVSLUQJ VRP HRQH

VR SXW/XH D SDW 1Q KHEHWR®&I\  WRUHV \KDSH
Z KDWZ H FDUH DERXVWDQG Z KDWZ HGR QH W

$QG Z KDWKDV KDSSHQHG LQ MVWKH | LUMIHZ

Z HH\V MQFH OXQRKIQJ $P SKIELDQ 5 HVEXH KDV
EHHQWX® P RAWDWQI  7KDQWWR\ RX Z IWKIQ WUHH
GD\ VWH SRGFDWHDFKHG WH7RS P RW/

GRZ QERDGHG 6FLHQFH SRGFDW LQ $SS®! LQ

1 HZ =HDDQG 6IQFHWHQ IMKDV LDQNHG DP RQU
WH7RS 7RS  DQG7RS  6HAHQFH
SRGFDW 1Q FRXQMHV LOFOXGIQI 6Z HGHQ 0 H LFR
WH 8 QMG 6VIDMMV WH 8 QWG . LQIGRP  DQG
$XVADID 7KHUH DUH RYHU 6AHQFH SRGFDW
RXWKHH 7RS VD SIHWEL G-DO, Q ViKH W
Z HANRI 0 DUFK DIRQH MMUHDFKHG — RQ VKH
6FLHQFH SRGFDWW FKDUMQ 3HUX DQG  LQ VKH

1 DVXUH FDVIHI RU,

UXVWAKHVH QXP EHUY DUH QRARQD | RURXUGHDI KW
WH KHS SRUMRQ WH SRGFDWZ IWIQ WRWH
SOWRLP V EUQILQJ DP SKIEIDQ FRQVHUYDMRQ
VWRUHV VR WH H HV DQG HDW/RI P RUH SHRS®!

P D\ EHWRWH Z KR KDYH |RWRWMQ RUP D\ EHWR\H
Z KR KDYH QHYHUKHDUG Rl WWH DP SKIELDQ FUMY
EHRWH 6R, Z DQWR WDQN\ RX VR P XFK IRU
QMQQJ DQG IRUP DNIQU WIVKDSSHQ |, 1 \ RX LH

Z RQGHUQI KRZ HOH\ RX FDQ VXSSRUAKY GRQW

I RL HVWR LDWA WH SRGFDVADQG VXEVRUEH RQ\ RXU
| DYRUW SRGFDWS@WRLP

$QG WOLQ) DERXVWKH SRZ HURI DXGIR GIG\ RX
NQRZ WH P XVIF LQ WH SRGFDWALY P DGH HQWHD
RXVRI DQIP DOVRXQGV' 7KH SIHAH LV FDXBIG &U WO
) IRJ VO HRGIF 4 XHVWDQG\ RX FDQ UHDG P RWH
DERXWKRZ VLY SURGXFHG RQ WH QH WSDJ H

7KW VXK D 3 Uy
VALIE®I KRy Ry GHRaOH R,R' e
DP SKLELDQV

1P

6
SRWLIVFRPRHGW (SLVRG K
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%ARVID 6SHAP HQVLY D P XVIE SIRMPAWMDAH SGUHV
KRZ WHVRXQGVRI DQIP DY FDQ EHFRP HWH
EXI@IQI EGRAWRI P XVFDOFRP SRUMRQV , QUMDGRI
DGGIQJ LOWXP HOWRQWRS RI QDWLH UHFRUWGEIQI V
VIKH P XVIF LV FUHDVKG GLLHAV® [LRP Z LGB@ H
YRFD@ DVIRQV UHFRUGHG LQ VIKH I LHGB 7KHVH VRXQGV
DUH WHQ HGIWIG XMQJ P XVIE SLRGXPUARQ VRIVE DUH
DGMVMAQI WP LQJ DQG | LHTXHQAHY DQG VRP HAP HV
PXWMQI WHP LOWR YHU WP D@ WDIP HQW VR WH\
FDQ LOMDPALK\ WP LFD@® DQG P HRGIFD® 1 R
DGGIMRQDAQWXP HQW DLH XVHG HYHY P XVIFDO
HBP HQWFRP HVILRP DQIP DORXQGV

7KH SIHAH &U RO LRI VO HRGIF 4 XHWI HDWUHG LQ
WH$P SKIEIDQ $UN SRGFDWIY EDVHG RQ ULHFRUWEIQI V
P DGH 1Q WH &DUEEHDQ WDIQI RUAHI IRQRI ,] DEDO
* XDWP DD 7KH FRP SRUMRQ LV EXLOHQALHD |LRP
WH FD@' Rl DQIP D& HVSHAD DP SKLELDQV WDW
LOKDEIVWKHVH WRSLFDO RUAVW

6HYHUDOVSHAHY DSSHDULQ WH SIHFH 7KH VRDG

, QAAOXV YD@FHSV SLRYIGHV &Z LK\ WP LE SXOHV WDW
IXQPURQ DB RVAINH D EDWAIRH Z KLBI WH J DWW I LRJ
+\ DOQREDWDRKIXP YIUGMMP XP FRQMEXWV @ KWU
KLI KHUVRXQGV 2 WHUYRLEHV LOFOXGH

" HQGLRS\RSKXVP [FIRAHSKDOV Z WK W KL K SIWKHG
WIQY DQG 3WRKRK\ @ K\ SRP \ NMJ Z KRVH FD@

UHVHP EGNVWH UDVSIQI VRXQGRI DJYALR 7KH
QRAXUODCP DP P DOYDWDUVAXV VXP LEKUDVA WKH
FDFRP M DOR DSSHDW/ Z W D RQJ XQGXOMQJ
FD@DAFRP SDQIHG E\ LQVHRW VXK DV FLFDGDV WDW
DGG ELRDG K\ WP LF W] \WUHV

IMW/RVID 6 SHFLP HOV VR GDUQ P RUH DERXV\BDE®RV
Z RINDQG OMQWR P RIHRI KIVP XMF

i


https://biota-specimens.com/
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2Q0\ WZR \HDUV DIWHU WKH
&RQVHUYDWLRQ 1HHGV $VVHVVPHQW
&1$ WRRO ZDV GHYHORSHG $PSKLELDOQ
$UN FRQGXFWHG D &1$%$ ZRUNVKRS IRU
ODGDJDVFDU 3DUW RI WKH
UHVXOWYV LQFOXGHG UHFRPPHQGLQJ
JROGHQ PDQIW}WIOOD DXUDQWLDF
IRUI[ VLWHY F XH

2QH \HDU ODWH$VVQFLDWLRQ
OLWVLQMR YPSKLEHIBQ $UN V
ILUVW HYHU VHHMKGEV ZDYWW D
WLPH ZKH{] QRWXDFLW\ H[LVWHG
LQ ODGDJDVFDU

'KHUH DUH WKH\ QR2Z"

\ HDUV SURVPIQJ ViKH
JRABHO P DOWQAD
0 DOWATID DXLDOWDFD
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$OMRXJI K WH J RGHQ P DQMD 0 DQWMID DXWDQUWDAD

KDV EHHQ P DIQWIOHG DW RR®RJ LEDAQMAMWRQV
RXWIGH 0 DGDJ DVFDUIRUGHARDGHY WHVH FDSWYH

SRSXOMRQV KDYH EHHQ VRXURHG | LRP WH SHWADGH
ILRP XQNQRZ Q ®RFDDAHY &RQVHTXHQWD WH DUH
QRWUXIVZE®! | RULHQWRGXPARQ

SVWIMHWP HRI WH $$ N &RQVHUDMRQ 1 HHGV
$WHWP HOWRI QRH VWX FDSDAW H MMG 1Q
0 DGDIDVADU , Q VIKH GRFDOFRP P XQUW
EDVHG FRQVHUYDVIRQ RUI DQL DRQ 0 LWIQWR

UHFHLYHG VIKH 1 LUAAS $ UN J LDQWFRYHUQ) WDIQIQJ
DQG FDSDAW EXI@QI IQH WX DP SKIELDQ

P DQDI HP HOW7KLY IQYRIHG 1Q SHIRQWDIQQ 1Q
EIRVHRXUW HQFRVXUH FROWKXPARQ DQG @/H IRRG
FXOMUQI VHMQJI 0 QIR XS VR VHRXUH [ XUKHU
VXSSRUNRUWH FROVAKPAWRQ R 0 DGDJI DVFDUV [ LUAV

DP SKIEIDQ EUHHGIQ) FHOWU
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$QH VW FROVHUDARQ ELHHGIQJ SWRIWDP [RUWH
* RGHQ 0 DM EHI DQLQ Z W LQGLYIGXDY
FRPMG ILRP Z IWIQ WH | RRVBUQWRI D SOQQHG
QIFNHODQG FREDMWP IQH 5 HIDE®! ELHHGLQ) Z DV
HWDEQKHG DQG VUDOHLQWRGXPRQV LOVR VKH

FUHDVIAG K DELVIDWEHJ DQ LQ
) LDAMVHYHUS$ $ LN VHHG J LDQW © WK WH SHUP W J LDQWG WH KXVEDQGU
JRHVVR O LMLOWR LQ DQDEJ V DUH ELRXJ KWQWR WH SURJ LDP

$QGDMEH 0 DGDJ DWDU
XV 8OXGH DWXP HY GDGHUKIS Rl WH | DAQN

$$WNSWRYIGHV P XGAS®I WDLQIQ) Z RINVKRSV ) LVMH SHUP HQWOHBDVHVRI 0 DXUDQWDFD
DQG EHVE HHQ WH I LUMILRIVDUH LR FUHDWIG SRQGV QHDUWH P LOHV
FROPWMG IRUWDIQIQ)  FRP P RQ ®FDO IRRVBUQWO DDU DV P DWMUV \WXGHQW
VSHAHV QHYHUSLHYIRXVO® NHSWQ FDSWYW FRQGXPAHVHDUAK. RQ WHVH WWIDOLHBDVHY

$ P LOH DSSLRDFKHVO WIQWR VR VINH 1Q 0 DM

DXUWDQADAD LQ I RUIMWV VFKHGX®IG VR EH FBIDLHG 1 HDUD DO@KXVEDQGU DQDRJ VSHAHV

EUHHG VXAFHWMIX@ 0 MQWR GHYHBRSV
SIRRFRY | RUP DIQWAQIQ) DQG ELHHG
WHVH \VSHAHY FUHDWQJ D NQRZ ®BIGI H
EDVH | RUIXWWUH WOUHDWAQHG VSHAHV
SWRIDP V

+ XVEDQGU DQG ELHHGIQ) LHVXOV
SXEDKHG IQ D=RR YR\ DUAEDH

0 WIQNVR SDUAFSDWAV 1Q $$ LNV &RQVHUDUARQ 0 BMOQWR FRQAQXHY SLRGXAQ)

1 HHGV$WHWP HOW Z KHHKXVEDQGY Doy 9 DM DXUDQOWDFD IRUWHP ICH

Z HUH [GHOWIIHG | RUDGGIMRQDOMUHDWMOHG \sHAHY  HITHPAYHD IXQRARQIQ) DVD P DM
7KHWDP DSSTHG | RUFRGIFMRQ SHP W SURGXPMRQ FHQMU




5HP HP EHUQJ
-XWI &MXGH 5 DNRVRDUVRD

$P SKIEIDQ $WN LV GHHS® VDGGHQHG E\ WH SDWIQJ RI -XVQ &MXGH 5 DNRRDUVRD D IRXQGIQI P HP EHURI
$WRADARQ O IWQWR DQG RQHRI 0 DGDJI DVFDUV P RWMMHVSHRWMG DP SKLELDQ FRQVHUYDARQ SIDRIARQHLY ) RU
P RUHWDQVEZ R GHFDGHV -XVWQ &MXGH NQRZ Q DI HAARQDW® DV-& Z DVDWWDG\  FRQIIGHQWDQG

UHDWXUQJ SUAVHORH Z IWIQ $WRADWRQ 0 WOV WH $QGDMEH FRP P XQIW DQG WH Z LGHUFRQVHUYDVMRQ
ZRUB

$VWH ®GDG UXQQLQJ 0 QIR DP SKLELDQ FRQVHYDARQ SURI LDP V -& FDULHG KIP VHD Z WK TXIHWARQI LGHORH
RITHUQJ J XIGDQAH WDWZ DV KRQHWNQG DQG J LRXQGHG 1Q SHWRQDCH SHUHQRH + H EURXJ KWSHRS®

VRJ HWHUDQG ®iG E\ H DP SGI HDUQIQJ WH UHVSHPWRI FREBDI XHV YIMMWQJ UHVHDURKHLYY DQG WH P DQ\
WIFKQIEDQV WXGHQW DQG QWU KH Z RUNHG DERQI MIGH RYHUWH\ HDW/ + H Z DV WRXJ KWKOGHGIFDWG DQG
VRP HRQH\ RX FRX@ D@ D\ VFRXQURQ

& JUHZ XS 1Q$QND LQIQD DWP DOYIADY H 1Q $QDDP D DRWD ) RIABVMRQ QHDUS$ QGDMEH + IV FRQOHPARQ VR
WH |RUIHWVWEH] DQ HDUD + LV | DIKHUSDAWREDIG WH | RIAVWAMRQ DQG -& VSHQWP XFK RI KLY\ RXW [QWADPAQ]

Z W, 0 DGDJ DVFDUV XQITXH EIRGLYHUAW $VD FKIG KH FDXJ KWAKDP HBIRQV DQG WRRG E\ WH URDG \R
$QGDMEH GMVSD\ LQJ WH @LI HVAB DURQV FKDP HBRQ KH FRX@S 1 1QG VR SDWIQJ EXVHV RI VRXUMV + H OWAU
EHFDP HRQHRI 0 MOQWRVVRS JXIGHV VSHADT LQJ 1Q DP SKLELDQV DQG UHSWEBN DQG OWIUFRQMEXWMG R WH
0 DDJ DV WDOQUDMRQRI WH * @Z DQGIHQRHV) IHG* XIGH VR WH $P SKLELDQV DQG 5HSWBNVRI

0 DGDJ DVFDU

Q -& Z DVVHOPWMG DVRQHRI M 0 WQWR P HP EHY/ VR HBE@AK WH RU DQLJ DARQV DP SKIELDQ EUHHGIQU
IDAMN Z KIFK Z DVVXSSRUMG E\ $$ NV I LUMBHHG * LDQW) LRP RQZ DUG KH VHUYHG DV WH GDG
WFKQIADQ DQGIQ KHWDYHBIG VR WH 8 QWG 6VAMY VR SDUAFLSDWA LQ $$ NV DP SKLELDQ KXVEDQGU
WDIQIQJ Z RINWVKRS DWZRBIGR =RR + H S\ HG FHQADORBV 1Q $$ N SURJLDP V IQFOXGIQI WH

&RQHUDURQ 1 HHGV $WHWP HQW RUO DGDJ DVFDU

+HZ DVIHQHRXVZ IW KLV H SHIMH KRAQ) DQGWDIQIQ) Wil 1LRP RWHULQWMMRQV DV MMQIWRY | DAON
DQG WDYHI VR VKDUH KLY NQRZ BIGI H HIHZ KHIH + H Z RUNHG Z IV WH 0 DGDJ DVFDU) DXQD DQG ) ®WD* LRXS
DWB DUF, YRERLQD VR VWHQI WHQ WHUDP SKIELIDQ FRQVHUYDMRQ SURJDP  DQG KXVEDQGU SUDPARHV $1\WU
KDYIQI UHFHYHG' XUH@Y ( QGDQI HUHG 6SHAHV0 DQDJ HP HOWAHUAILEDWA LQ -HUH - KH VXSSRUMG DI

P HP EHUILRP WH' XUH@ L@@ H&RQHIDURQ 7UKVALQ FDSWYH KXVEDQGU SURVRFRY | RUMHUS®RXJ KVKDUH

VRURLMHY + H DOR FRRUGLQDWG DP SKIELDQ GIVHDVH VAUHHQLQ) [QMDAYHY | RUS QGDVEH

,Q UHRHQW HDWY -& RYHU/DZ 0 WIQWRY FDSWYH DWXWDQPH FRBQ Rl WH ,8 &1 5HG/ MA( QGDQI HHG * RGHQ

0 DOM@) (R] 0 DOMI DXWDQWDFD  SURGXAQ VBGSREN DQG MYHQBN | RULHBDVH QR UHRUHG KDEIVIDW- LV
Z RINVIWHQI WHQHG DP SKIELDQ FRQVHUYDMRQ 1Q $ QGDMEH DQG EXLOVFDSDAW WDWZ LOHQGXUH | DUEH RQG KLV
AHWP H : HKRQRU-XWQ &DXGH IRUKLY BDGHIKLS NQGQHW DQG FRP P W2 HQWIR 0 DGDJ DVFDUV

DP SKIEIDQV + HZ I@EH GHHS® P MHG
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$ GYDQFHV LQ KXVEDQGU DQGH VWX EUHHGLQJ SUIRVRFRYY | RU
3K\ VD@HP XVWIQUHU DP RGHOVSHFLHV VXSSRUALJ VKH
FROVHUYDWRQ Rl VKKH VIKUHDVAQHG 3 K\ VD@HP XV VRDUAML DW

UWR3IDUTXHGRS5 LR %D LO

LOFH 04R3DUNXH GR 51R KDVEHHQ
1P SOP HOAQJ WHH VWX FRQVHUDARQ SURMFW
IRU3K\ \DDHP XVVRDUAVL. D FUMFDED HQGDQI HHG
VSHAHV HQGHP LE VR DMQU ®f | RUAVIAILDI P HOWQ WH
WIMM RI 5[R GH-DQHLR %.0] LO&DUDP HADO
-RKQURQ HWDO 7KLY SIRMPAL EHQU
GHYHRSHG DAWKH 3R ' U 6HU IR 3RWFK
+ HUSHWRIDXQD/ DERIDRY  Z KLFK Z DV EXLOWR
VHUYH DV D SHIP DOHQWFHQWUGHGLFDWMG \R
UHVHDURK DQG FRQVHUYDWRQ LQMDWYHV | RU
W UHDWIQHG KHUSHWRI DXQD VSHAHY

%H RUH Z RINQJ Z W 3K\ \DDHP XVVRDUHL IWZ DV
QHFHWDU 1 LUAR J DIQ NQRZ BIGI H DQG H SHUHQRH
DQG VR SLRSHUD HAREQK KXVEDQGY DG
EUHHGIQ) SIRVRFRY Z W D FRQU HQHUE VSHAHV Z WK
WP LOUHFR®J IEDCKDELW 7KH P RGHOSHAHV Z DV
3 VJQUIHJ D VSHAHV FOWLHG DV/ HDW&RQAHWD
DQG IGHQAIHG DV D VXULRJ DM VSHAHY GXUQI WH
OWMWERHIYDARQ 1 HHGV $WHWP HOWZ RUINVKRS
1Q %D 1O+ HH Z HGHVRUEH Z KDWKDV EHHQ
DFKIHYHG VIQPH WH FRGPARQ Rl WH I LUAV
LOGIMIGXDY 1Q -DQXDU DQGKRZ Z RINQJ

Z W WH VXULRI DM VSHAHV 3 VW QUHUKDV EHHQ

IP SRUBQWR J DIQ YDXXDE®! NQRZ BIGJ H DQG
SUDPAEDCH SHUHQPH WDWZ L@ QULLFEDOWD
FRQMEXW VR WH GHYHBRSP HOWRI SLRRFRY |RU
WH VBU HVWSHALHV

,QHDUD Z H ARG QLOH DOXNQGLYIGXDY
Rl 3 WJQIHJ SIHYIRXVO IGHQAIIHG DVILYH P DBV
DQG |RXUIHP DBV DBRQJ Z WK DQHJJ FOOWRK 1URP
Z KIEK WH VBGSR®N KDWIKHG DQG FRP SGMAG \WKHLU
P HVZP RUBKRWY IQWH @ERWDWRY  7KH LQMDO

WU HV 1Q GHYHBRSIQU WH KXVEDQGUY SLRRFRO
LOYROHG LGHQW 1QJ WH VSHAHY KDEIW DQG
EHKDYIRW/ E\ REVHUQJ WH DGXQNQGLYIGXDY 7KLY
Z RX@ WHQ J XIGH WH SURSHUGHMI Q DQG
VMAXPMUH Rl WH P DIQWIQDORH WIUDUXP V @ IWIQ
WH ILUMIHZ GD\V Z HREVHUYHG WH VSHAHVY H KIEIW
| RAWRUDCEHKDYIRU FRQUMMQWD EXURZ 1QJ LOWR
WH VXEVAWDWM 7KLY EHKDYIRUTP WG GDIO® YLVXDO

P RQVRUQI RI IQGIYIGXD® DQG HTXILHG D

UHFRQI LI XUDMRQ Rl WKH HOFGRVXUHV VR EHWHU

DFFRP P RGDW | RUEXULRZ [QJ DRWW Z K

P DIQWIQLQJ DSSLRSUDWM KXVEDQGY FRQGIMRQV
7KHHRWH WH IQMDOFRQILI XUDARQ R WH

SHP DQHOWP DIQWIQDQRH WILLDUXP V FROWMMG RI
D VXEVWDW @\ HUFRP SRVHG RI VRSVRICDQG

FRARQXWIEHU D @\ HURI GU GDYHV FRYHUQJ WH
VXUDFH DQG D Z DMUFRQUIOHU 2 YHUWP H WH
RSWP DOXEVADWP L[ WWLH WP SHIDW(UH DQG
KXP IGIW FRQGIMRQV IRUP DIQWAQIQ) WH DQP DY
Z HUH GHWLP LOHG 7KHHIJ FOWWK SLRYIGHG
YDOXDE®! H SHUHQRH 1Q UHDUQ) VBGSREN 1Q WH
OERWDRY DARZ IQI XV VR XQGHIAMDQG WHU
IHHGLQU UHTXILHP HQW DQG WDRN WHU

GHYHBRSP HQWOSLRI IAWRQ

3K\VDODHP X Vk \BRIIGUWHRV B |SRSRE S



YJLIXUH

IRUPDWLRQ RI D SRRO RI DOPRQG OHDI WHD $

$ @FRGPMG DGXAV Z HH WG | RU

YDWDRKRAK\ WIXP GHQGLREDWAY %G, QGINIGXDY
Z KR WMMG SRVMYH Z HLH WHDWG Z WK

FRP SRXQGHG IMDFRQD] R®I DGP [QMMUHG VRSLEDD®
WIRXJK P P HMRQEDWYV ) RGRZ IQJ P RUDONV
HYHQW GXUQJ WH LQMDOAHDWR HQASKDVH WKH
LIOVMMMRQDOAMHDWY HWSLRRFRCZ DV LHYMVHG $1WAU
VRP H DGMWR HQW DOHP DIQIQJ LQGIMIGXDY
WAMG QHJ DWYH | RU%G

,Q2 PREHU Z H IQMDWG EULHHGIQ) DM SW
XVIQJ ERW Z L@ FDXJ KWWDGX®V DQG @ERWDRY

UHDUHG LQGIYIGXD® WDWKDG DOHDG\ LHDFKHG

VH XDCP DIXUW ,QMD@® \WH DQIP DY Z HH

WP XOWG Z IW SO EDAWVRI YRFDT DARQV
UHARUGHG LQ WHUQDWIDCKDEMDWS P RUH FRP SGf
WIUDUXP Z DVVHWKS THDWUQI D @U HZ DWUSRRO
Z W DB RQG WHH GDYHV DQG DQ HBIYDWG SOWRLP
FRYHUHG Z I VXEVWDWM 3D Z HH REVHUYHG 1Q
DP S®[ XV ERW LQWH FRP SG{ WUDUXP DQGLQ
WHWUDUXP Z IWRXWMH SRRO7KHHRW Z H
DGRSWG WH P RUHFRP S®f VHWS DVWH QHZ
FRQI LI XUDARQ | RUWH SHUP DOHQWP DIQWAQDQRH
WAULDUXP V DV IMWXSSRUN ERW WWKH P DIQWIQDQRH
DQG WHSLRGXPARQ Rl WH DQIP DY E\ DARZ I \WH
IRLP DARQR! IRDP  QHVW IQ WH SRRCDUHD ) LJ

SHUPDQHQW WHUUDULXPV PRGLILHG WR LQFOXGH

JURQW YL H AR

) RGRZ LQJ WWKH VAP X@ DWBDWWHYHQ SDILY Z HH
REVHIHGIQDP SB[ XV )LJ $ DRQ Z W
VSRQUIQHRXV YRADT] DMRQV $WKH EHI LQQIQJ R
-DOXDU VEZ RIRDP QHW Z HHIRWP HG E\
DQIP D&Y NHSWQWHVDP HWUDUXP )LJ %

7KH UAMOHVALHP DIQHG 1Q IW RW LODOMUDUXP
DQG GHYHBRSHG XQGHUWH SUHYDIAR) Z DMU
FRQGMRQVRI WDWP IERFRVWP  UHVX®MQJ 1O WH
WFPHWIXCKDWKIQ) Rl VBGSR®NV Z KIEK

P AP RIBKRVHGIOWR  MYHQIBV 7KH VHRQG

QHW\Z DV UHP RYHG DQG WDQV HULHG R DQ
DTXDUXP FROWIQQI FBDQ |OMHG Z DMUVR

| DAQAM VDGSR®! KDQGIQ DQG HODE®! FARVHU
P RQMRUQJ RI LQGIVIGXDY 7KLY UHVXEMG LQ WH
VXFFHWIXCKDWKIQJ Rl VBGSRON RI Z KIFK
UHDFKHG P VP RUSKRWY

&XUHQMD Z HDUHFDUQ) |RUVE R DGXOV FRFWMG
ILRP WHZIG  DGXOVWDARWI IQDWG ILRP \WH
H1J FOWRK FRIFMG LQ WH QDVKUDCHQYLLRQP HQW
DQG FRP SGMWG P P RLSKRWY 1Q WH @ERUDRY
DVZHODV ~ MYHQ®NIWRP WHVERIRDP QHW
REVHUYHG LQ HDUD -DQXDU 1Q WH @ERWDRY

YDVHG RQ WH NQRZ BIG) H FRQVRIGDWMG



WURXJ KRXWIMH P DQDI HP HOWSLRAHW DQG \WWKH
SRVIMYH RXWRP HV DFKIHYHG Z LW \WWH DQD®I RXV
VSHAHV VIKH QH[ WWHAS Z LEEH VR LOIDVIA VIKH
FREHPIRQ Rl VKH VDU HWWSHFLHY 3K\ VDDHP XV
VRDUHWL : IV WH H SHUHQRH J DIOHG LQ P DQDJ LQU
DQG P RQVRUQJ DOGHYHRSP HQBOWMI HVRI 3

VI QUHJ WHWDP IVQRZ SUHSDUHG VR HQUXUH KLIK
WIQGDUGV Rl KXVEDQGY  Z HODWH DQG
LHSLRGXPARQ Rl WH WUHDWQHG VSHAHVIQ DQ H
VUM FROVHUDARQ FROM W

5 HI HUHQFHV
&DWDP - * RPHVO 5 / XQD' IDV& &DUYDEBR H
BIOD63 8 SCDWG QMR DOXDQVILRP ) RUHWD
1 DARQDA £UR : DYIHU 6HIRS«GIFD 5IR GH
-DQHLR 94D LORKDQJ HV I LRP R
&KHAN/ MV GRL
KW8 G GRLRU
RKQVRQ. &DUIQR/ . DFRALY) 3HHLR %%
/MERD& 0 DFKDGR, 8MVQ) FROHUIDARQ
QHHGV DWHWP HOW R KHS GHYHBRS QDAWRQDO
FROVHUYDARQ S@QV ) LRI/ RJ

JLIXUH S5HSURGXFWLYH EHK
3K\WVDODHPXV $¥LJOROKHUDQG

IHPDOH LQ DPSOHI[XV

%

)RD



&RQVHUYDWRQ H I RUNV IRUVKHO H LFDQ D[ RGRVD $ P E\ WRP D
P H LFDQXP D SHWSHRAYHZ VK DQ H VLW DQG LQ VLVX
DSSURDFK E\ WWH&RP P DMMRQ Rl 1 DWUDO5 HVRXUFHV DQG 5 XUDO

" HYHORSP HOW &25(1%$' 5 R 0 H LFR&IW

H{ LFR LDQ\VDVRQHRI WH

O P HI DGLYHUH FRXQMHY
1Q WH Z RUT GXH VR WH OLI H
QXP EHURI HFRV WP V IMKRVW
GHUYHG ILRP WH IQMDPARQRI
WH 1 HDUPAE DQG 1 HRWRSLFDO
ELRJ HRJ WDSKIF LHJ IRQV 7KLV
J UHDWGLYHUAW LV WH UHVXO\R LW
KIMRUFDOVRSRI WDSKIFDODQG
JHR®J IFDCEDANJ LRXQG
HQGHP VP V DQG VRAR

HRV WP LOWMDPARQVY / XQD
3@VFHQAD HWDO

0 H LFR &IW KDVXQGHJI RQHD
GUDWE HFR®J LFDO
WDQVRWP DARQ Z KHUH Z KDALY
QRZ XUEDQ @QG Z DVRQFHD
OPXMMOQHW WP + HUHD
XEWH HWDO 7KL DUHD
VXSSRUMG WH GHYHRSP HOWRI
WH FKLQDP SD DUALADOMDQG
DJ UEXOXWDOA VWP Z KIFK GXH
VR LW FX@XUDCDQG ELR®JI LFDO
UFKQHW LV UHFRI Q] HGDVD
81(6&2 : RUD+HUMH 6L\M
DQGD: HDQGRI , QMUODMRQDO

,P SRUBROFH 5$0 6$5 61\
GFWIG 1Q WKH ERUIRXI KV RI
; RAKIP LBR DQG 7@KXDF

Q WH: LGOH
&ROWHIYDARQ O DQDI HP HWB QW
80$ 9LYHR GHEDQ/ XLV

70f IDOMP DBR Z DV HABEQKHG
| RUWH FRQVHUYDARQ

P DQDI HP HQWDQG LHSLRGXPURQ
Rl SURUW Z @ | WD DQG | DXQD
VSHAHY OAMG Q1 2 0

6(0 $51$7 Z IWIQ WH



FROMHUYDARQ @QGRI 0 H IFR
&IW BXEVHTXHQWD 1Q

6HSWP EHU D @ERWDRY
FD®G $QHP MOD@ D 1 DKXDWD
WP P HDQQJ ( QFRVXWHRI
DTXDWEDQPP D& )LIXWH  ZDV
HWEEQKHG VR SURUW HDQG

Z RINRQ WH FRQVHUDARQRI
QDWYH DT XDWE VSHAHVRI WH

Z HFMDQGVRI 0 H IFR &IW V
FROVHUDARQ @QG

7KH SIRMIPALY BIG E\ \WH

" WHARWDM R 3UHVHUDARQ
3IRWPMRQ DQG 5 HWRUDMRQRI
1 DMUDCB HVRXUFHVRI WH

&RP P MRQRI 1 DUDO

5 HVRXURHV DQG 5 XDO

' HYHRSP HOW&25(1$' 5 Rl
WH* RYHLQP HOWRI 0 H LFR &IW
7KH P DIQ REMPWYH R \WH
$QHP IMOD@/ DERWDRY LV WKH
UHFRYHU DQG HWBEQKP HOWRI
SRSXOMRQVRI SURUW QDWYH
DT XDWE VSHAHY | RUWHU

UHOWRGXPURQ LOR WH Z 1@
WULRXJ K VAWDWA] LHV R

HQYILRQP HQWAGEDI QR
UHVHDURK DQG FRP P XQIW
SDUAFLSDARQ VR HQVXUH WHU
R WP VXFFHW &XUHQD
WHUH DUH WUHH SURUW VSHAHY

WHO H L[FDQ D) RRVD$P E\ WP D
PHLDQXP WHP H FOSITXH

* [LDUEQIFKW) VYLYISDUKV  DQG
WHO RAM] XP DA\ IMK

&DP EDUHIXVP RQM XP DH 7KLV
OERWDRY FRP ELQHVIQ VX DQG
H VWM VADWAT LHV | RUWH

FROWHUDARQ Rl WH O H LFDQ
D[ RRWDZ W | RXUTOHV Rl DPARQ

1 DVIYH VSHFLHV FRQVHUYDVIRQ
3WRP RV WH LHSURGXPARQ DQG
FDUH Rl HQGDQI HUHG HQGHP E
DTXDWE VSHAHY FRQMEXWQJ \R
WHUVXULYDO 7KLY LOFOXGHV WH
P DQDIHP HOWDQG FDUH R

DT XDWE VSHAHY DQG \MWDWI LHV

| RUWHUVX\WELODE®1 X\VH

(FRA WHP  LHWRUDVIRQ

7KWRXJ K IW DUNLADCY. HDQG
DQG SLRMPW VXK DV WH

GHP ROMADWRQ FKIQDP SD WL
VHHW\R P SURYH Z DWUTXDOW
DQG SLRP R WH UHFRYHU R NH\
HFRV WP V DIP 1QJ VR HBEDK
WHUP DOH XJ HV | RUVSHAHV VIXFK
DVWH O H LFDQ D RRMD 7KLY
IOQFOXGHVWH P RQMRUQJ R

SK\ MIFRFKHP LFDCDQG EIR®J LFDO
SDUDP WM/ RI Z HMDQGV ) LI

BRFLR HQYLLRQP HQVDO
WUDVIAJ LHV 7KURXJK FRP P XQIW

SDUAASDARQ DQG RXWHDK
DRV WL SLRP RWAV\WH

FROVHUYDARQ RI EIRGLYHUAW DQG
QDVUDCKDELVDW HQYILRQP HQWO
FRP P XQIFDARQ DQG FX@XWH DQG

VRAR HOQYILRQP HQUBOGIDI QRWMEY
) 7KWRXIK DWUVRUDO

Z RINP RGHOIWRWMY/

FRP SUHKHQWYH DQG VXWRIQDE®
GHYHBRSP HQWMDWDARZ \VWH
FROWOXDARQ RI DI UEXOXUH DQG

FROHUDMRQRI Z HVMDQG
HARV WP VIQO H LFR &IW

6FLHOW LF UHVHDUFK 7KLY VHH\V
VR J HOHDM SUDPAFDONQRZ BIGI H
DQG LOQRYDWYH VROMRQV \R
DGGUHW HQYILRQP HQWO
SWREGP V VXK DVFIP DM
FKDQIH SROMRQ DQG WH
SUHVHOFH R LQYDLYH VSHAHV

Z W WUHH UAVHDURK @HV
LHSLRGXPURQ J HOHAEV DQG
HFR®J\

7KH FRQVHUDARQ R WH O H] LFDQ
D[ RRV@YDNH SIaDUIRUWH

WHWRIDWRQ Rl Z HDQGY DQG WH
AKIQDP SDM WMP  Z KIFK KDV

EHHQ P DIQWIQHG | RUFHQWUHV

JLIXUH &25(1%$'5 DUWLILFLDC



GHVSIW VHURXV FKDABIQJ HV VXK

DV SROXMRQ WH IQARGXPARQRI
LOYDVYH H RWE VSHAHY XUEDQ

H SDOMRQ DQG @QG XVH FKDQIH
7KHHRWH &25(1$' 5 WWRXIK
WH $QHP MDD / DERDWRY
SURSRVHV WH GHYHBRSP HQWRI D
VDWW WDWHQUXUHV WKH

SHUAMMOQPH RI Z L@@ H DQG WH
VXWILQDE®! DQG HQYLLRQP HQVDXD
IUHQG® GHYHBRSP HOWRI
SURGXPWYH DRAYVHY

5 HI HIHQFHV

e /XQD3OVHQAD 5RFR
&DWIP RQ YDUUHQURY $ QRQIR
50 * X]P £Q$QGUHD /D
EIRGYHUMGDG HQO «[ IFR VX
FROWMHUIYDANQ\ @V FRGFARQHV
EIRQJ LDV &IHQADV HOHWRR
PDJR Y

e &RRUWGIQDANQ GH ( VWAWDWAJ LDV GH
URCYHUIGDG\ &RRSHDANQ
&2 1%$%2 5HVXP HQGH/ D
ELIRGYHUGDG HQ @ &IXCGDG CGH
0 «[ IR (WXGR GH( WBGR
&2 1%$%2 0 «[IR

e +HUHD-XEWH 0 , %4HQW
,AXQD( &R, HADO
SHUIOCH @ &IXCDG GHO «[ IFR
SS (Q QEFHCGH
YRGLYHUAGDG 8 LEDQD CGH @
&IXGDGGHO «[ IFR 6HGHP D

JLIXUH

7KH DUWLILFLDO ZHWODQG Rl &25(1%$'5 SURYLGH
HGXFDWLR



+ DWKLQJ SOWAFLW FRQI LLP HG LQ 3 LFNHWILADV UHHG | LRIV LQ KH
-RKDQOHVEXW =RR XQGHUWDQGLQJ VKLV HYROXMIRQDU FKDQJIH LV
D WS | RUZ DUG | RUDP SKLELDQ FRQVHUYDWRQ Hi | RUV

KH -RKDQOHVEXUW =RR DQG
LW 1 LJ KVWR VDYH ViKH
+\ SHIROXV SIINHUJ LA | LR]

$AFRUWGEIQI VR WH ,8 &1 5HG/ MW
Rl 7KUHDWIQHG 6SHAHV WH
3IFNHUI L@/ UHHG IR] +\ SHRIXV
SIFNHYILQ@ VD WP DDEWI KV
FREXUHG DP SKIELDQ |RXQG RQO
IQWH. Z D=XX 1 DWCSLRYIQFHRI
BRXWK $1UFD DQG LV FXUHQWD
FOMLLHG DV HQGDQI HLHG P DIQO
EHFDXVH Rl KDELMDARW DQG

GHJ LDGDARQ Rl ELHHGIQI VWAV
GXH R Z DIMUSR@MRQ

XUEDQ DARQ DQG LQYDMYH

YHI HVIMRQ 7KH J UHDMMAMUHDW
VR DP SKIELDQV 1Q J HOHDAVQWD
VLQJ ®f KDEWHYHQUWE XD

FRP EIQDMRQRI J UDGXDO
HQYLLRQP HQUBCBUHWXUAV

7R DGGLHW KLY WH
-RKDQQHVEXUW =RR VRJ HWHU
ZIW (]HP YHR Q. Z D =XX

1 DO HWREQKHG WH

$P SKIEIDQ 5 HVHDURK 3URMIFW
$53 DEIR VHRXWHH X
FROVHUDARQ ELHHGIQJ SURJ LDP
GHVJ QHG\R P DIQWIQ DQ
LOVXUDQFH SRSXOMRQ DQG
SURGXFH IQGLYIGXDY | RULHBDVH
LR UHWRUHG KDEVDW : WK WKH
VXFFHW Rl RXUEUHHGIQJ
SIRILDP RYHU  \SHAP HQV

KDYH EHHQ LHBDVHG \R GDM $
FRP SUHKHQWYH KXVEDQGU

P DQXDO 3IENHU/A L@V 5HHG ) LRJ
+XVEDQGU 0 DQXDO
SXEQKHGE\ -&3=$53 Z DVDOR
FUHDWG DV Z HGDV YDURXV

VAHQWLE SXETEDARQV

© KDWY KDVFKLQJ) SOWIFLW"
) RUP DQ\ \ HDU/ ELR®] MV
DWXP HG WDWKHWP 1QJ RI
KDWKIQU 1Q DP SKIEIDQVZ DV
WHOWYHO 11[ HG 3RR DQG
YN RUG + DWRKIQJ
SOVAAW DOR NQRZ Q DV
HOYLLRQP HQW® FXHG KDWKIQU
RAFXW/ Z KHQ HP EU RV DFFHBADM
RUGHD\ WHUHP HUJ HQFH 1Q
UHVSRQWH R HQYILRQP HOWO
WP XQVXFK DV SUHGDRW/
IGRGQ R\ JHQ DYDIDELON
SDUDVWV DQG RUSDUHQVBGFDUH
' HID HWDO © DUNHOWO
6H P RXUHWDO 6L0DL
HWDO 7KLY WHQ DARZ V
GHYH®SIQJ DQIP DV VR LHGXFH
P RUEONV UMV GXUQD WLV
YX@HWDE®! HDUD @H W H
+ DWKIQJ HDUD VR HVFDSH DQ
XQI DYRWDE®! HQYILRQP HQCFXH
FRP HVZ MK WDGH RIIV ' HID HW
DO HVFDSLQI GDQJ HU
TXIEND YHU/XV EHQJ
SK\ MIR®J [FD® SUHSDUHG IRU
VXUYLYDO

7KH@HR FOIR + SIENH)JLEDKDV
QRVEHHQ WXGLHG 1Q WH Z LGB
7KHHRWH Z KDWZ HNQRZ DERXW
WLV VSHAHV KDV EHHQ GHUYHG
ILRP REVHUYDARQV RI WH VSHAHV
H M 5 DQGHD HWDO ([
VIV FROVHUYDARQ SLRJ LDP V
RIWIQ UHYHDADVSHRW RI VSHAHV
EIR®J\ WDWDH IP SRMEGI\R
REVHUYH 1Q QDVLDO

HQYLLRQP HQW 2 QH VXHK
GIVFRYH) DWINH -RKDQQHVEXU
=RR Z DVXQH SHAMG [LRJ

HP EUl RV DSSHDUHG VR KDWK

P XFK HDUIHUWDQ SUHYIRXVO

GRFXP HOWG

$ VAHQWIE WXG\ Z DVWHQ
FRQGXRMG ERVE HHQ DQG
Z KIFK ®IG R WH I DAV
FRQILLP HG GRFXP HQWMRQRI
KDWKLQJ SOVARW 1Q +
SIFNHJI L@ 5DQGH.D HADO
,QFDSWAW + SIFNHIAL@IWRIV
@\ DSSLR] [P DMO HIJV
1Q D J HODMORXV P DWRQ
YH HDARQ DERYH Z DMUERGIHV
7DGSRONV HP HL H DIWU
DSSWR[ P DM®  GD\VRI
GHYHRSIQ 1QWH HIJ FDSVXG
GX3OGMAVHADO  E 5DZ
+RZ HYHU D FO\RK
REVHUYHG 1Q KDWIKHG RQ
GD\ IRXU 7KLV SURP SWG
ELRGI MV DWKH -RKDQQHVEXL



=RR \R WMAZ KHWHUD
GIMXUEDQRH FRX@ WAJ J HUHDUTHU
KDWKIQJ

7Z HOH FOWRKHV HIJV
DALRW\VE R ELHHGIQ) VHDVRQV

Z HHP RQMRUHG LQ D EIR VHRXWH
IDA@N DARSWP XP + SIFNHMILQD
LHTXLLHG FRQGIMRQV DV RXWIDHG
1Q GX 3GMY HWDO E $
GMMUEDQFHIQWH IRWP Rl GILHPW
P MAQJ RQWH HIJ FOVRKHVZ DV
LOARGXFHG \R VP XOWM
YIELDARQV WKDWFRX @ DBIUNAH
GHYHRSIQJ BGSRBV Rl SRWMQUWDO
GDQI HU &O\VRKHV Z HH GLYIGHG
LOR VE R JURXSV XQGMMXLEHG
FOWRKHY Z KIFK Z HH P MMG
LOGULHAD \R P DIQVIBLQ KXP IGIW
DQG GIMMUEHG FOWRKHV Z KIFK

Z HUH GLLHPD P MAVSLD, HG RQ
GD. IRXUDIWURYISRMMRQ ' D\
IRXUZ DV AKRVHQ VR LOWRGXFH
WH GMMUEDQRH EHFDX\VH

HP EU RV\KRZ HG P RYHP HQWDW
WL/ H * RVQHUMER H

* RVQHU VHH DOR &RKHQ HW
DO 5 HVHDURKHYY WHQ
UHFRRUGHG WHWP HRI LUV
KDWKIQI) KDWKLQJ VXFPHW DQG
D  GD VEGSRGIVXULYDODWM

5 DQGHD HWDO

7KH UHVXQV FODUD GHP RQWDWMG
KDWKIQ) SOVMAW ' IMXUEHG
FOVRKHV KDVWIKHG W QULLFEDQUWD
HDUIHU DADSSUR] [P DMO

GD\V FRP SDIHGZ W GD\VIQ
XQGMMUEHG FOMRKHY 5DQGH.D
HWDO 5HP DINDE® RQFH
GIMXULEHG VKH | LUMNVDGSR®A

HP HW HQFH Z DV LQ DQ DYHWDJ H
Rl VHFRQGV (P EURVYME®

P RYHG LOMGH WH HJ J FDSVX G
EH RUH KDWKIQJ  VXJJ HVWAQJ WKDW
GIMXUEDQPH WA J HUHG D WDSIG



HVFDSH UHVSRQWH 61P LU
EHKDYIRXULQ RIKHUI LRIV @\H 1Q
$ FD@GU DV LV DWRADMG Z W
SUHGDVRUDYRIGDQRH RUI RRGLQJ
HYHQW : DUNHQWOQ HWDO

$OKRXJ K HDUD KDWKLQI DARZ V
HP EU RV\R HVFDSH [P P HGIDWM
GDQI HU MFDQ FRP H DWD FRW
7DGSRONVILRP  XQGMXLEHG
FOWRKHV KDG L QULEDQWD KL KHU
VXULYDODWA Z WK

DSSUR] LP DW® VXUYIQ)
GD\V ( DUD KDWKLQJ VBGSRBV
KDYHRQD D  VXUMYDO
5DQGHWD HWDO 7KH UDVRQ
IRUWLY IV GHYHBRSP HQWO
UHDGIQHW / DIMUKDWKLQJ
VDGSR®N KDG DEVRUEHG WHU

\ ROI\VDFV WH EHJI DQ I HHGIQU

Z IWIQ WUHH GD\ V DQG GHYHBRSHG
OXQI VVRRQHU Z KLBI HDUD
KDWKHG VBGSRON WOBRWHWHG
\ ROI\DFV EHJDQ IHHGIQ] OWU
DQG VRRN BQJ HUVR GHYHBS
QXQIV 5DQGH.D HADO

7KHVH HDUD KDWKHG VBGSROV

Z HH VP DIUDQG UHP DIQHG
YX@HDE®! | RURQI HUSHURGY ,Q
QDMWH WH Z RX@ |DFH
SUHGDVRYY DQG HQYILRQP HOWO
FKD@IQ HV |RUD BQJ HUMP H

EH RUH UHDFKIQJ DP RWH
GHYHRSHG W H &RSH

7KV WG GHP RQWADWG D
IXQGDP HQBCSUQAS®! 1O
HYROMRQDY HFR®J\  HVADSIQ)
GDQJ HUFDQ UHGXFH @WIUVXULYDO
SUREDEION 5DQGHD HADO

: KDWGRHV VKLY P HDQ | RUVIKH
I XWKUH RI FRQVHUYDVRQ!
7KLV GIVFRYHY KDVIP P HGIDW

LHBIYDORH VR FDSWYH ELHHGIQJ

SWRIWDP V 5RXWOH KXVEDQGU
SWDPWEHV VXK DVP MAKSLD, 1QU

VR P DIQWIQ KXP LGIW FDQ WL J HU
SUHP DWUH KDWKIQJ DQG BDG \R
D GHRUHD\H LQ VBGSR®! VXUYLYDO

(JJ FDUHLVRQHRI WHP RW
FUMFDOMRI HV 1Q DP SKIELDQ
EUHHGIQ) 0 RUIHELRDGO WH
UHVHDURK VKRZ V \WDWADS\WYH

HQYLLRQP HQW FDQ LODGYHIMQD
FUHDW DUMLELDCHQYLLRQP HQWO
\LJ QDY WDWGHYHBRSIQU VDGSRBV
LOMSUHDV GDQI HU

8 QGHUMIQGLQJ HQYILRQP HQR®
FXHG KDWKIQ) DARZ V
FROVHUYDARQIMA VR DO Q FDSWAYH
EUHG FRQGIMRQV Z WK QDVILDO
GHYHBRSP HQWOQHHGV IDWHU
WDQ XQOMMRQDD Z RINQJ

DJ DIQWAKHP

BWWGIHV ONH WHVH VKHG @ KWRQ
WH QHHG VR KDYH D VWHW
P LQIP 1} HG FDSWYH | DAMA DQG
FDUH XCKDQG@Y SLRAHGXUHV
. QRZ1QJ HP EU RVUHVSRQG \R
GIMMUEDQRHV KHSV SUHGIFWKRZ
FOP DW FKDQJ H HYHQW VARLP V
IGRGIQI GLIRXJKWP D\ DIIHFW
HSLIRGXPMRQ IQWH Z IGB © H
QRZ NQRZ \KDWKDWKLQJ
SOVAW RAFXV/ DRLRW DWBDWW
$QXWDQIDP IGHV : DINHMQ
7KHHRWH WLV NQRZ ®IGI H
FDQ EH DSSTHG VR HQGDQI HHG

LRIV 1Q FRQVHUDARQ SLRJ LDP V
Z RUGZ IGH

&ROFOXMRQ
7KH FRQILLP DMRQ RI KDWKIQJ
SOWAW 1Q WH 3LIENHUI L@HHG
ILRJ IVP RUHWDQ MWD
EHKDYIRXWDCREVHUDARQ ML/ D
FRQVHUYDWRQ VRRO%

UHRJ Q] LQJ HOYILRQP HQWR@

FXHG KDWKIQI  FROVHUYDWRQMN
FDQ LOFUHDVH VBGSR®! VXUYLYDO

IP SURYH FDSWYH EUHHGLQJ
VXAPHW  HQKDQPH LHQWRGXPURQ
RXVWWRP HV DQG EHWAUSUHGIFW
VSHAHV UHVSRQVHV \R

HQYILRQP HQWOHKDQJ HV

,QDWP HZ KHQDP SKIEIDQVDWH
DP RQJ WH P RWKUHDWIQHG
YHUMELDWAV RQ ( DUK
FROVHUDARQ VXAPAHW FDQ FRP H
GRZ QR XQGHUMIQGIQU EIR®JI\
DAW P RW\GHIFDW Rl \WRJ HV WH
HP EUR

7KH -RKDQOHVEXW =RRVZ RWN
VKRZ VWK DAFRQVHUYDARQ
EUHDNKURXJ KVVRP HMP HVEHI1Q
Z W DMP S®I REVHUYDARQ DILRJ
KDWKIQJ DIHZ GD\ VVRR HDUD



/[HIW %UHHGLQJ PDOH 3LFNHUVJLOO V IURJ WKDW FRQWULEXWHG WR WKH KDWFKLQJ
WKDW FRQWULEXWHG HJJV IRU WKH KDWFKLQJ SODVWLFLW\ VWXG\ k 'RQRYDQ ODUDL?

SHIHUHQFHV e GX 30HVVLV , $ $UPVWWR®DZ 3/ /5 * $ 1HZ 6SHF
e &RKHQ ./ 6HLG 0 $ :DUCDIQMAM $ 7 .DQHQJRQL &5BHGFHIRJI $PSKLELD +\SHI
0 +RZ HPEU\RV HVFD®IYG & 7 'RZQV E JURP WKH &RDVWDO /RZODQ

IURP GDQJHU 7KH PHFKDQLVMRHORSPHQWDO /LIH 6 WDJHR/XRMKWKHLFD 'XUEDQ OXV
UDSLG SODVWLF KDWFKLQJ BQFWH® WIHGO V 5HHG )URJ HRYH WROLEKW QR
WUHH IURJV -RXUQDO RI H[SH.BNMRWWIDSBILWXQ DQ ([ » 6H\PRXU 56 B5REHUWV -
ELRORJ\ (QYLURQPHQW DW -RKDQQHYEXUJ%@R\®RFN $ - ,
KWWSV  GRL RUJ MHE &DSWLYH %UHHGLQJ )DFLOLAM\HORXWRQPHQWDO R[\JHQ
&RSH ( '"HVFULSWLRGIRILFD =RR %LRORJ\ QRGHYHORSPHQW DQG KDWFKL
6RPH 6SHFLHV Rl 5HSWLOHV 2EWDLQHG DTXDWLF HJJV RI WKH $XVW
E\'U -RKQ ) %UDQVIRUG $WKWWBWQWRL RUJ JRR &ULQLD JHRUJLDQD 3K\VLR
6XUJHRQ 8QLWHG 6WDWHVe 1DRAXQHW OH / $ 6LPSOLIMH®FKHPLFDO =RRORJ\
$WWDFKHG WR WKH 1LFDUDJXDEDH IRU 6WDJLQJ $QXUDXKWWESVRVGRL RUJ
6XUYH\LQJ ([SHGLWLRQ LQ DQG /DUYDH :LWK 1RWHV RQ@LQDL 1 *ORV - ORKDQ
BURFHHGLQJV Rl WKH $FDGHMBHRIWLILFDWLRQ +HUSHWRORJAIFDSH QR 7KROH ( =X
1IDWXUDO 6FLHQFHV RI 3KLODGHOSKLD & 5XWKVDW]

KWWSV _ZZZ MVWRU RUJ VWBEBBRSPHQWDO SODVWLFL
KWWSV ZZZ ELRGLYHUVLW\OLEUDU\ RUJ DPSKLELDQ ODUYDH DFURV\
SDJH SDJH PRGH %S,8&1 66& $PSKLELDQ 6SHFLD,QMHWWLIDWLQJ WKH UROH\
'"HOLD - - 02WBG&RAHP 0 - *URXS 6RXWK $IULFDQ JURWHPSHUDWXUH DQG ODWLW
6DODIDBKROOV DQG . 0 5HDVVHVVPHQW JBERXS 6% 7KHUPDO %LRORJ\
‘DUNHQWLQ +DWFKLQJ +\SHUROLXV SLFNHUVJLOWWSWKHGRL RUJ M M\
30ODVWLFLW\ DQG WKH $GDSVBIEGMHS %8 QHVMIWR| 7TKUHDWHQHG 6SHFLHV
RI ((WHQGHG (PEU\RQLF H 7 $ e :DUNHQWLQ . 0 0 6 &DOC
'HYHORSPHQW LQ *ODVV )URKWWSYV GRL RUJ ,8&1'86LRN $ 7 ' $PDWR DQG -
(YROXWLRQDU\ (FRORJ\ 5/76 7 $ HQ OF'DQLHO YOH[LEOH
KWWSV  GRL RUJ V ¢« 3RR 6 %LFNIRUG ' 3 ,QIRUPDWLRQ 6DPSOLQJ LQ
+DWFKLQJ SODVWLFLW\ LQ [3WRKWWHHIMWWRI 3UHGDWLRC
'"HOLD - 5 $>%DRPWLNWWD D®WGLDQ WUHH IURJ %HKDYLRIHMQOHGFRORHBIURJ (PEU\RV

6XPPHUYV *ODVV JURJDQG VRFLRELRORJ\ -RXUQDO RI ([SHULPHQWDO

(PEU\RV +DWFK (DUO\ $IWHUSDMUEHIMDG 6 GX 30HVVLVQR ODOHSD
'"HVHUWLRQ 3URFHHGLQJV MWLRORUAVFWORQJ $ - +DWFKMQUSV GRL RUJ MHE
6FLHQFHYV SODVWLFLW\ LQ &DSWLYHe%WDHMAHQWLQ . 0 30DV
KWWSV  GRL RUJ UVSE3LFNHUVJLOO V J)URJ +\SHURDWX¥XLQJ LQ DPSKLELDQV
SLFNHUVJLOOL 5DZ “RRUOLRD RILWW FXHV DQG PHFI

,QWHJUDWLYH DQG &RPSDUI
KWWSV  GRL RUJ JRR %LRORJ\

KWWS GRL RUJUFE LFU




+ HDG WDDUARJ KRSH H MW FROQWHUYDWRQ RI | LYH I HGHUD@
SURWRWAG DP SKLELDQV LQ &DAQ@I RUQLD V61LHUUD 1 HYDGD

KH 6LHUD 1 HYDGD SDUARI
WH J REDD® UHRI Q] HG
&DURUQID ) RUMAE 3 LRYIQRH
ELRGLYHIMW KRWSRWFRQEIQV
VRP HRI WH P RWMHR®J LEDD
WJ QUIFDQAP RQWIQH Z HDQG
VWP VIQ 1 RUK $P HUFD +LJK
HBIYDARQ ONHV VIWHDP V' SRQGV
DQG HSKHP HLDOSRR® KDYH
KIMRUFD@® VXSSRUMG H WIQUYH
DP SKIELDQ P HVBSRSXOMRQV
GMMEXWG DRLRW HBIYDARQDO
JUWDGHQW ( DUD VE HOWHW
FHOWW WXUH VE\ -RVHSK
* UQQH@DQG FRGDI XHV
A VWP DAEDE@ GRFXP HOMG
WHH GMMEXWRQV HABEQKLQ
D KIMRUFDCEDVHIOH | RU
DP SKLELDQ RAFXSDQR
WURXJ KRXVMH P RXQUALQ LDQU H
0 RUH LHFHQWUXUYH V GHWIRMG
WHS DQG Z LGHVSUHDG
DP SKLELDQ GHFIDHV EHJLOQIQU
IQWH  V DQGP DQ \VSHAHV
QRZ SHUAMADV\P DD
ILDJ P HQMG SRSXOMRQV
RAFXS\ LQJ DIWDPARQRI WHU
IRLP HULDQIH &RQWMP SRWDY
WUHDW LQFOXGH KDEIVIW

DOMUIDARQ [QWRGXFHG SIHGDRU
IMKHV DQG $P HUFDQ EXQURI V

SIRBRQJ HG GLRXJ KWDQG WH
SDWRJ HQIE FK\ WG | XQU XV

YDWDRKRAK\ WIXP  GHQGLREDWEY
e

,Q UHVSRQVH VR SRSXOMRQ
GHFIDHV ELIR®JI MV DQG UHVRXUFH
P DQDJ HY FRADERUDWG Z W 6DQ
) IDQAMR=RR  * DUGHQV 6)

=RR \R GHYH®S KHDG WBUAQJ
SWRILDP VIRUBLHUDQ

DP SKLELDQV VR LQFUHDVH @UYDO
DQG SRWAP HVIP RUSKLE VXUYLYDO
VR DFFHOLDM SRSXOMRQ
LHRRYHU 1Q UAVRUHG KDEMVDW

$W6) =RR RXU) lH®
&RQVHUDMRQ' HSDUR HQW
RSHUDWV RQH R WH @L MW

DP SKLELDQ KHDG WBUASLRI LDP V
1Q WH 8 QWG 6VIWMV : KDWEHI DQ
DV D VIQJ B VSHAHY HI T RUAZ IWK
WH 61HUD 1 HYDGD\ HIRZ ®U JHG
ILRJ 5DQDMHIDH KDVH SDQGHG
LR D FRRUGIODWMG P X@SDURHU

LOMDWYH VXSSRUAQJ |LYH
| HGHLD@ OAMG DP SKIELDQVIRU

UHGDVH LOWR WH 61HULD 1 HYDGD
WH 6LHUD 1 HYDGD\ HIRZ ®UJHG
ILR] WHP RXQWIQ\ HRZ
GUJHGIWRI 5 PXVFRD |IRRWL®
\H®Z GUJHGIWR] 5 ER @
&DURWIID HG BUJHGIWRI 5
GUD\WRAL DQG <RHP WIVRDG

$QD[ \ LKV FDQRIXV

2 YHUWH SDWGHFDGH RXU
SWRIWDP KDV UHBIDVHG P RUH
VIKDQ MCYHQL® [ LRIV LQVR
UHWRUHG K DELVIDW DFLRW VIKH
BLHUD 1 HYDGD UHSUHVHOWQJ
VXWEIQHG P XGMVSHAHY
UHFRYHU HIRUV 7DE®

5 HBDVHV VSDQ HBIDURQV

Z DMUKHGV DQG @QG

P DQDJ HP HOWMUVGIPMRQV
FROMEXWQJ VR ERW(
IHQWRGXPARQ DQG SRSXOMMRQ
DXJ P HQWMRQ J RDY



7RS OHIW &DOLIRUQLD5D® GKID\MSOQULRG E\ WKH 6DQ JUDQFLVFR =RR  *DUGHQV UHFF
1DWLRQDO 3DUN k 5RFKHOOH 6WLOHYV

7RS ULYKRWKLOO \HOORZ5DEGDJER\QUWKH 6LHUUD 1HYDGD k ,VDDF &KHOOPDQ
%RWWR P IOBHIGW WD UW RO/MBODWHXW FDRWUSDQ JUDQFLVFR =RR  *DUGHQV k ,YDQ 3DUU
%RWWRP ULJKW 6LHUUD 1HY D GD QHDODIRHLID WWHIH G LIWRUD 1HYDGD k ,VDDF &KHOOPDQ
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W DI HQAHY DQG RWHU
] RR®RJ IFEDAQVAMWRQV VIR DEGLHW
P X®S®! I DFHWRI DP SKIEIDQ
FROMHUYDARQEIR®RJ\ DVIRMRZ V
© H SDUGHHG Z I UHVHDUFKHWY/
VR LOYHVIAS DM KRWAIP P XQH
UHVSRQVHV IQ WLHH SLRI LDP
VSHAHVIR@RZ IQJ H SRVXUHWR
DQG VXEVHT XHQWMDR HOWRI %G
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DQG DOR WXGIHG WNQ
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HYDOXDWQJ WH SK\ IR®J LFDO
HIHPWRI EXXP DWRQ RQ KHDG
WBUMG SRSXOMRQV : HDWH
FROAQXIQJ VR WXG\ DQG P RQIVRU
UHSURGXPWYH SKHQR®JI\

EHVE HHQ UHBDVHG LQGLYIGXDY
DQG Z L@ SRSXOMRQV LOFOXGLQU
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FRADERWDARQ Z WK 6DQ" HIR
=RR: LGOH $@DOFH DQG RWHU
SDUHULQWAMWRQY Z HDUH
DGYDQAQJ UHVHDUK RQ

VSHUP IDWRQ DQG

AU RSUHVHUYDWRQ WIFKQLT XHV IRU
HQGDQJ HUHG | LR] SRSXOMRQV
WULRXJ KRXW&DX RLQID
$GEMRQD® Z HDWHZ RINQU \R
P DNHRXUH WIQUYH BQJ WP
GDVIVHW DYDIDE®! VR UHVHDURKHLY
WXG\ LQI FTP DM FKDQJ H DQG
RWHUHQYILRQP HQBOMHWRY/
DIIHPAQJ DP SKIEIDQV 6RP HRI

5 HBDVH -XUVGLPIRQV
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YRFDQ DARQV VHYHLDAQ SUHS
SDSHW/

$VRXUSWRIWDP JWRZV ZH
FROWOXH VR UH LOH KXVEDQGU
SWAWEHV H SDQG UHVHDURK
FRIDERWDARQV EXI@ QHZ
SDURHUKLSV | RURXWHDRK DQG
HGXFDWRQ DQG EURDGHQ RXU
FROVHUYDWRQ H | RUV VR LOFOXGH

DGGMRQDOMUHDMOQHG
DP SKIELDQ VSHAHY DALRW \WH

WM 2 XUKHDG WIBUASLRJ LDP
RSHDWAV XQGHUI HGHLDODQG WM
SHUP IW DQG LQ FRRUGIODARQ Z W
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SDURHY LOFXGIQI WH S 6 ) WK
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5HVHDURK / DERUIDRY 8 QLYHUAW
Rl &DORWID 6D %DUEDD
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ERW UHDUQJ DQG LHBDWH
DWW LHV

7KH =RR GHYHBRSHG KXVEDQGU
DQG UHDUQU SLRRFRY | RUWH
WUHH\ HBZ G0 JHG LRI VSHAHV

LQ SDUGHUKLS Z IV WH

&D@ RUID &RQVHIYDWRQ 6RAHW
D2 DNDQG =RR Z KIFK
FRQMEXWG HWHQWDA DAON
\VSDFH DQG [QWMWRQDO

H SHUAH $ GEMRQDAHVHDUK
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0 DMAAMSSL 9DQGHELON) HGFDO
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) DP 1® ) RXQGDARQ 5XW 6P DUV
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6HFXULQJ D I XWWKUH I RUVKH SRROIURJ  3HIRSK\ M GAWWRQDH LQ

6RXVIKHUQ 6Z HGHQ

Q DQHZ FRQVHUDMRQ

y LQUDWH RUWH SRRALRY
3HRSK\ @ GMWRQDH Z DV
OXQFKHG 1Q 6Z HGHQ WRXJK D
FREADERWDARQ EHVEZ HHQ
) RXQGDMRQ 1 RUGHQV'$ LN DQG WH
&RXQW $GP [QMADWYH YRDUG Rl
. DB DU 7KHQHZ SURMPWRFXVHV
RQRQHRI WHFRXQW VP RWDW
UWNDP SKIEIDQ SRSXOMRQV \WH
SRRALWR] 7KLY SRSXOMRQ
LHSUHVHOW WH YHY. @W
IUDJ P HQWRI DRQFHP XK Z IGHU
1 RUGIF LDQIH

7KH SRRAWRI KDVDKLIK®
UHVWEMG GMMEXURQ 1Q

6Z HGHQ RFAFXUIQJ RQO® DWD

@ WG QXP EHURI VWAV DRQJ
WH QRUMHLO FRDWARI 8 SSOQG
&RXQW DQG 1Q | RUHVMG
OQGVFDSHVIQ QRUMHLY . DB DU
&RXQW DQG VRXWHDWMD

~ MU | VDQG &RXQW 7KH
SRSXOMRQVIQ . D& DU&RXQW
DQG™ WA | QG &RXQW DUH
FROVGHHG UHIPADQG QDWRQDM®
XQTXH -DFRE 7KH GLIHU
ILRP WWH 8 SSMQG SRSXOMRQ

Z KIEK UHSUHVHOW WH  QRUMHLD
FOGH Rl SRRAWRIV =HWHW

+ RRJ HVWMJ HU 1Q

P RIBKR®J\ DQG P RAWWAMNQI ®
1Q FRRU Z W, [QGLYIGXDY | LRP
WH SRSXOMRQLQ . DB DU&RXQW
KDYIQJ DVARQJ J UHHQ FR&U DV
RSSRVHG VR WH P XFK GDUNHU

ELRZ Q VROHV I RXQG RQ WH
SRSXOMRQ LQ 8 SSOQG

, QWH XSHRP 1QJ QDWRQDXDbHG
[ DMWV6/ 8 XQSXEMKHG SRRO

IURJV DUH SLRSRVHG VR EH

GRZ QDAMG ILRP 9 X@HWDE®! 98
VR / HDWRRQFHWD /& +RZ HYHU
WH VWDUARQ | RUWH SRSXTMRQV
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FROVGHHG FUMFDO <HDUD

VXUYH V1Q ERWK FRXQWHV KDYH
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QR DQQXDAHAKXIWP HOWGXH R
H WHP HO BZ UHSLRGXPWYH

VXAAHW 7KH. DB DUSRSXOMRQ
GIVFRYHHG DV LHFHQWD DV
FROWWRI DMQI ®i VP D@ LRXS
R IHZHUWDQ  DGX®V
IOGIYIGXDY ,Q~ WU, QG WH
SRSXOMMRQ GHFIDH KDVEHHQ \R



VHYHUH WDWKH VSHAHV IV QRZ
Q\HO GFD® H WORW

7KH UHP DIQIQJ SRSXOMRQ [Q

. DB DULVWHH RIHKLI KO
YX@HUDE®! VR WRFKDVAE HYHQW
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GIMXUEDQRHV [QFXGIQU
SUHGDARQ GMHDVHV | X(FMDARQ
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FROVHUDARQ DPARQV WLV
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FROVHUYDWRQ P HDVXUHV
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7KH &RXQW $GP IQMADWH
%RDWGRI . DB DU 1Q

FREDERWDARQ Z WK WH
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FROFPMG |LRP DMW Q. D® DU
&RXQW DQG WDQVSRUMG \R
1 RUGHQVSWN 2 YHUWH FRP 1QJ
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WH | LUMPRQPUHWM IMS \RZ DG
HQIRUIAQ] WH FUMFD® \P DD
Z 1@ SRSXOMRQ Rl SRRALRIV

3RRO IURJ PDQDJHPHQW LQ
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EUHHGIQJ) SRSXOMRQ VR VXSSRUN

| XVWUH FRQVHUYDWRQ DFARQV

$ P RGHO RUWHJ LRQDO

DP SKLELDQ FRQVHUYDVIRQ
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VDU HWG EUHHGLQU SURJLDP VDQ
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&RQVHUYDWRQ LY QRWRQM DERXW
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5 H HUHQFHV
e -DNRE & 6WKRXUH DQG G\ QDP IFVRI SXUH K\ EUGRI HOHWE Z DIMUI LRI SRSXOWRQV RI 5DQD
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/ LVKXDQLD
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KDV EHHQ WH IRFXVRI J ®REDO
FROVHUDARQ FDP SDLJQVIQ
UHRHQW HDUY 7KLY IRFXV LY
QHFHWDU EHFDXVH WRSLFDO

DP SKLELDQV | DFH VHYHUH WUHDW
ILRP FIP DM FKDQIH
GHRUHMVIMRQ KDEMDARW DQG
HP HULQJ GIVHDVHV 96KV
DWHMQURQ RIWIQ REVEXUHY RWHU

FROVHUDARQ MXHV HVSHAD® [Q
WP SHUIDWM SOFHY @\H ( XURSH

7KH G HUIHQPH EHVE HHQ QDARQDO
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DWHWP HQWLVRQHRI WH P DIQ
SWREGP V $OKRXJ K VSHAHV
FOWLLHG DV/ HDWERQFHQ RQ

WH,8 &1 5HG/ MADUH I LHT XHQWD
WRXIKWR EHVOIH WJ QULFDQW

UHJ IRQDOGHFIQHVP D EH
REVFXUHG E\ WKLY J REDOMMMY

S&RQHIYDARQ DM SWP LI KW
WHUH RUH EH SRWBRQHG XQUWO
@RFDCBRSXOMMRQV KDYH DOHDG
GHFOIDHG 7KLYV IV HVSHAD®
FKDOPIQI LQJ EHFDXVH WH ®W LV
ERWK J HQHWE DQG QXP HUFDO
KDS®WSHV VKDSHG RYHU
KXQGHGVRI \ HDW/ &FDO

DGDSVIMRQV DQG GIVORRYH
SKHORWSHVP D\ DGEH ®W

Z IWRXVEHQJ IGHQNILHG

7KLY UM LV FEDUD [GMADMG E\
WH I lLH EHAHG \RDG %RP ELQD
ERP EIQD ,Q( XURSH WH J HOXV

YRP ELQD IV UHSUHVHOWG E\ VI R
VSHAHV %RP ELQD ERP ELQD DQG
YRP ELQD YDUHIDVD ERW R

Z KIFK VKRZ VARQJ IHJ LIRQDO

YDUDWRQ LQ FROVHUYYDWRQ VWMV
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YRP ELQD ERP EIQD Z HH\R
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EH KL K® XQFHUIQ , QGIYIGXDY
ILRP  &HQADQ XURSH DUH XQINHO
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UHVXOVWH VSHAHY HAR®J LIFDO
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7KHDP SKLELDQ SDWRJ HQV
YDAWDFKRAK\ WIXP  GHOGUREDWGY
%G DQG YDWDFKRAK\ WIXP

\DOP DQGUYRIDQV %/DODH
DOP LQJ FRQFHQV YR
GMHDVHV KDYH DRHDG\ EHHQ
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JWDGXD® H SDQGIQI WHUWDQIH
QRUMZ DUG : HODUH HADO
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SRSXOMRQVR! %P EICD

ERP EIQD H MW SWRJWDP VP D\
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7KH/ IWXDQIDQ =RR®J LFDO

* DUGHQ LOMDWIG DQH MK

UHDUQJ DQG UHBDVH LQMDAWYH | RU

%RP ELQD ERP ELQD I LRP R
1Q UHVSRQWH VR WH QDWRQDO

WXV 7KH P DIQ SURUW Z DV

SIRWIPMQ) RFDCBRSXOMRQV WDW
Z HIH 1Q GHFIDH Z KIG! SUHVHINQD
WHUQDWUDOGHYHERSP HOBDQG
EHKDYIRUDCSDMALDV

© HREWIIQHG RI I LADCSHP IW\R
FROPAHI J FOWRKHV | LRP
EUHHGIQI VWV © HWDQVHUHG
WH HI JVZ W Z DWUILRP \WKHU
RUJ LODOSRQGV VR UHGXFH VWHW
DQGP D[ LP 1] H VXWLYDO2 QFH WH
H1 J V UHDFKHG WH GERWDRY
WH Z HHFDUH X® P RYHG IOR
QMUSOWAE FRQBIQHY, WDW
Z HUH WUHH TXDUMYY [ X@$ WU
EHQJ NHSWQHDURXWIGH
WP SHIDWUHV IRUILYH GD\ V WH
OERWDRY WP SHIDWLHZ DV
JWDGXD® WDIVHG \R r&
Z KHUH MHP DIOHG WILRXJ KRXW
WH @UYDOGHYHBRSP HOW

) RUWMP SHUDW DP SKIELDQ
VSHAHV VR GHYH®RS DQG DGDSW
VXFFHWMIX@ VHDVRQDO

WP SHUDW(UH FKDQI H LV
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OERWDRY VHWMQJ Z W AMEW

P RQVRUQJ 7R SUHSDUH WH ILYH
P RQM R MYHQLBV IRU
ZIQMIQI Z HFXWIMH
SKRVRSHURG \R | LYH KRXW/ SHU
GD : HJWGXD® WHGXAHG \WH
Z DMUWP SHDXWHWR  r& RYHU
WH FRXUHRI VE R Z HH\WV

7KH FRGPWMG \SDZ Q KDWKHG D
WRIDCR  VDGSRGN GXUQI WH
SHURG Z W Rl LOGLYIGXDY
VXFRHW X@ FRP SGMQJ

P HIZP RLSKRWY DQG FRP SGMQJ
WH QH WGHYHBSP HQECSKDVHY

3RWWP HVIDP RUSKLF LHDUQJ DQG
EHKDYLRWDOFRQGIRQLQ]

$IWUP HVIZP RUSKRWY Z H

P DIQUIAOHG WH MYHQI®! | LLH
EH@HG \RDGV 1Q D FROARDIG
HQYILRQP HQWKDWZ DV HQUFKHG
Z WK QDW(LDCHBP HQW : H
FUHDWG \KHOMU/ DV Z HaGDV

I XQPARQDCP LELRKDEIVDAV WKDW

P P LENHG QDVKDCALFXP WBQRHV
XVIQJ VXEVADM WRQHV RDN
GDYHV @QH DTXDAE SOQW DQG
RWHUQDWDOGHFRUIDARQY 7KHWH
FKDUDPMUMAEY UHGXPHG VMWW
DQG SLRP RWIG QDIDCKIGIQU
EHKDYIRU

,QDGAMRQ Z HXWHG @QyH SUH
[HHGQJ VR SLRP R QDVXLDO

EHKDYIRU LOFOXGLQJ FRANURDFKHV
FUFNHW [ XIW@HY DQG

FKILRQRP 1G @UYDH + XQWQJ @H
SUH HQFRXUDJ HG IQGIYIGXDY R
HQJ DJ H 1Q QRWP DARWJ IQJ
DRAMW 7KLY FUHDWAG FRP SHWAYH
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Z KIFK 1 XUMHUVXSSRUMG
EHKDYIRWDOGHYHRSP HQW

%R DTXDWE DQG \WULHVMDO

P LFURKDELVW Z HUH DYDIDE®! \R
WWH VRDGV LQ DGDSVIDARQ
HQFRVXUHV 7KHUDELON \R \VZ [P
IUHHO FIP E RQ ELDQFKHV
VWRQHV RUHP HU HOWSDQW
UHMHP EGIGKRZ WH Z RX@ XVH
WHUQDWYH KDEIVW

5 HQWRGXPURQ SURFHGXUHV
DQG KDEWVIDWP DQDJ HP HQW
: HWDQM HILHG MYHQL®! VRDGV

P RQW\ R DIWUUHDUQJ
VR SURWIPMG DUHD DJ HOAHV IRU
UHODWH LOR WH Z I 7R
J XDUDQWH SIRSHUFRQGIMRQ
EH RUH LHBDWH LQGIYIGXDY Z KR
Z HH QRWAHDE® VP DAUWDQ
RWHUVSHAP HQV'Z HH WDVHG [RU
D ®QJ HUSHURG

7RDGVZHHQRWHG  KRXW/
EH RUH LHBDVH VR LHGXFH UMWV
GXUQI LHOARGXPARQ 2 QWH
QU KVEH RUH LHBDVH WH Z HH

 WDGSRO

UHDUHG XQGHU

FRQWU

P RYHGILRP DGDSVIMRQ
HOFRVXUHY DQG NHSWDW

WP SHIDWUHVDSSUR] IP DMO &
EH®Z QRUWP DO7KHVH P HDVXUHV
UHGXFHG SK\ MIR®J LFDOMHW DQG
SRWIQADGGLI HWYH FRP STFDMRQV
DWRADWG Z IV VXGGHQ FKDQJ HV
1Q DP ELHQWMP SHUDWUH DIMU
WHODWH

%H RUH LHOWRGXPARQ LHBDWH
VWAV Z HLH DPAYH® P DQDJ HG \R
P DIQWILQ VXIVBE®! ELHHGLQJ

FRQGMRQV : RRG\ YHI HVMRQ
Z DVUHP RYHG DURXQG SRQGV\R

SWHYHONARRMYJ RI WKHZ DU DV
KUK Z DWMUWP SHDWUHY DUH

HWHQWDA RUVBGSR®!

GHYHBRSP HQW, Q DGGMRQ

H FHWLYH ®DI LQSXWILRP
VXURXQGIQJ YHI HVIMRQ FDQ
DFFHBADM HXWRSKLFDWRQ
GDGQI R R] \ JHQ GHSBMRQ DQG
D LHGXPUARQ LQ RSHQ Z DWAUDUHDV
LHTXWLHG E\ @UYDH 2 WHUWDQ
WDWWH QHDLE\ P HDGRZ VZ HH
HWHUJ WD) HG RUP RZ Q

$GXAVRI %RP ELQD ERP EICD
IRUDJ H | LHT XHQWD RQ WH

J WIDWDQGV DURXQG ELHHGIQJ
SRQGV DQG WWH WIULHWMDCSDUARI
WHU@H R F®I LV FXADO) X
FRYHULHG RYHU WRZ QP HDGRZ V
UHVIMPW/RP ELQD ERP ELQDV

G HJJV DQG DUH WHK



P RELOV E\ [QRIHDVQJ KDEMDW
VROMRQ DQG GHRUHDVMQ)
LOYHUMELDW GLYHOAW ' RO HQHU
HADO 7KHHHRWH RQIRLQ
KDEMIWP DQDJ HP HQWY RUXADO

) XWKUH S@QV

/ RQ) WP VXFFHW Z LOEH
HYDO(DWG WURXJ K SRWAIHBDVH
P RQOWRUQ LOFXGEQ]
SRSXOMMRQ VXUrH V HWP DARQ
Rl SRSXMARQ M] H DQG \MKPXUH
DQG DWHWP HOWRI EUHHGIQJ
VXAPHW 7KH UHVXOV Z L@ XIGH
IXVIUH P DQDI HP HQWGHAMRQV
IRUYRP ELQD ERP EIQD 1O

/ IMXDQID DQG QHLI KERXUQJ 7KH ILUVW FDSWLYH UHDUHG ILUH EHOOLHG WRDGV L

FRXQMHY DQG DWHW \WKH
HIHPAYHOHWRI H VWY ELHHGIQU

S5HIHUHQFHYV

e ,8&1 7KH ,8&1 5HG /LVW RI
7KUHDWHQHG 6SHFLHV 9HUVLRQ
KWWSV ZZZ LXFQUHGOLVW RUJ
$FFHVVHG RQ > )HEUXDU\ @

e :HOIDUH ( 3 2 D + $ ORUH 6
OLUDQGD 0 $ %LFRXW ' 9%°WQHU
$ %XWWHUZRUWK $ &DOLVWUL 3
'HSQHU . (GZDUGY 6 *DULQ
%DVWXML % *RRG 0 OLFKHO 9 5DM
0 1LHOVHQ 6 6 6LKYRQHQ /

6SRROGHU + G6WHJHPDQ - $
7KXONH + O9HODUGH $ 6FKPLGW
& * 5LVN RI VXUYLYDO

HVWDEOLVKPHQW DQG VSUHDG RI

%DWUDFKRFK\WULXP VDODPDQGULYRUDQV

%VDO LQ WKH (8 ()6$% -RXUQDO
H
KWWSV  GRL RUJ M HIVD

e 'ROJHQHU 1 6FKU ,GHU &
6FKQHHZHLVV 1 7LHGHPDQQ 5
*HQHWLF SRSXODWLRQ VWUXFWXUH
RI WKH )LUH EHOOLHG WRDG %RPELQD
ERPELQD LQ DQ DUHD RI KLJK

ZHWODQGV PDUNLQJ WKH VWDUW RI ILHOG PRQLWF

FRQVHUYDWLRQ k /LWKXDQLDQ =R

SRSXODWLRQ GHQVLW\ LPSOL¥DWHROVHRUVRDGYV UHOHDVHG E\ WKH WHDP LQ /LWK
FRQVHUYDWLRQ +\GURELROEHWPHLQI WKH EUHHGLQJ VHDVRQ IORDWLQJ DW WKH VX
VPDOO SDWFKHV RI YHJHWDWLRQ k /LWKXD

KWWSV GRL RUJ \%



$P SKLELDQ$ UN' RQRW

7KHZ RINRI $$ N LV SRWE® GXHWR WH JHOHIRXV VXSSRUARI WH | RGRZ LQJ LQGLYLGXDY DQG LOVAMWRQV

BVUDVIAJ LF 6XSSRUMUY SURYIGH VXWIIOHG KL K BIYHO/XSSRUADDI QHG Z IW BRQJ WP RU DQVDWRQDOMDWAI\ DQG
FRQHUDARQ P SDFW

$QOHYDNHU  5REHUNV DR
7KHYHWODUWG 1 DQR . DLZ IEN
) RXQGDURQ
7KH* HRUH 0 DU 5DEE ) XQGIRU
&RQHIDARQ

3UQFLSDOBXSSRUMUY P DNH BDGIQ) BIYHOFRQMEXWRQV WDVWAI QU LEDQWD DGYDQRH SURUW LQMDWYHY | RUDP SKIELDQ
UHVFXH DQG FRQVHUYDARQ

/ HRQDUG ( SWMQ
SRQQD (UANWRQ

&RUWH 6XSSRUMUY SLRYIGH IHIDE®! RQI RIQI 1 XQGLQI WDWKQGHBIQV RXUFRWH DP SKIEIDQ UHVFEXH SR WPV DQG
RSHIDWRQV

$QRQ\P RXV
. LaDP &DUSHMU
HAHH* LW XQG
( @RWMTKXLP DQ

1 HZ HD
SOMIU: DG

6XSSRUMUY SURYIGH YDOXHG FRQMEXWRQV WDWXSSRUARXUDP SKLELDQ UHVEXH DQG FRQVHUYDWRQ H IRUV



$Q\ TXHVWLRQV"
&ROQWDFW XV

&ROVIDFW

Z 77 DP SKIEIDQDW RU
QHZ VWMWK DP SKLELDQDWN RU

' RODVA

$P SKIELDQ $ N GHSHQGV RQ
GRQDVRQV DQG BRQJ MALP
FRADERWDMRQV VR FROUQXH
LHVEXIQJ DP SKLELDQV 1Q FUMY
<RXUFRQWIEXVWIRQ P DNHV D ELJ
Gl I HUHQFH ' RODWA KHUH

3IENHYA LY UHHG [ LR] \VEGSR®!
k ' RORYDQO DD
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