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'LYHUVLW\ RI ZLOG DQG ZHHG

< .XURGD 6 $SSD 5DR & %RXQSKDQRXVD\ . .RQJSKDQK $ ,zZD\

7KH ¢UVW VFLHQWL¢RVWXSES RILQLMR W IZAH XQGHU\
-DSDQHVH VFLHQWLVW +DPDGD LQ DQGFDGHADPD
FROOHFWLRQV RI WUDGLW L2RQTD® &N &WRE YJHW R & UFLHAF
FRQGXFWHG E\ 9DXJKDQ $SSD 5DR HW DO

HW DO 7KHVH VXUYHXHUV] BN FIL N SLRUWDRX ¢ Y |
ODWD 2 QLYDUD 2 RIDR®DOIRIRAURHVIHESRIRQ
DQL QLYPDYH WKH $$ JHQRPH DQG DUH SDUW RI WK
2 RI(FLODWMWKH &&2JHQRPKIW WEH ** JHQ RRK OBIQIG
LV D WHWUDSORLG VSHFLEV RILWKQW KM V+ +2> @B Q@R €
ULGOWW LQ WKH VHFRQGDU\ RU WHUWLDU\ JHQH SRF
ULFH EUHHGLQUU\2W SWKAHL LY HR XD GUKQ SIREREQLYDUD

DUH SDUWLFXODUO\ VLIQL{FDQW IURP WKH YLHZSRI
JHQHWLF UHVRXUFHV

'"HVFULSWLRQ RI ZLOG DQG ZHHG\ ULFH GLVWULEXWHG

2 UXILSRJRQ

2 UX¢{SRAIRIHQRPH 7DEOH )LIJ  $ LV EHOLHYHG W
FXOWLYDWHG ULFH &XUUBQNVKDINME R BRIGNVEKHHUDWDRONHE
RI WKH MDSRQLFD HFRW\SH RI ULFH <DPDQDND HW I
QLDO VSHFLHV JURZV LQ IXO0 VXQOLJKW DQG LV RI
,W KDV DOVR EHHQ IRXQG DW WKH IULQJH RI SDGG\
QRUWK RI WKH FRXQWU\ 6DWR ,Q WKH 9LHQWL
UHJLRQ ODUJH S REXCIRDIUBRRAWRIQ VHHQ DW WKH HG
LQ URDGVLGH GLWFKHV DQG LQ QDWXUDOO\ RFFXU
IRXQG LQ DUHDV ZKHUH WKHUH DUH ODUJH AXFWXD'
FP ,W ARZHUV LQ WKH ODVW TXDUWHU RI WKH \HDU
WKDW LW LV SKRWRSHULRG VHQVLWLYH )LJ 7KH
KLIK &XOPUXRISRDRQOQH[WHQG XS WR P GHSHQGLQJ
KDELAW DM ¢ SRYRIQLIKO\ KHWHUR]J\UJRXY DQG KDV KLJK
RXWFURVVLQJ UDWH WR DQG ORZ ¢([DWLRQ L

5> ZHHG\ ULFH



7TDEOH /LVW RI VSHFLEW\IIOWRRWHQXV

6SHFLHV (FR  &KURPRVRPH *HQRPH *HRJUDSKLFDO GLVWULEXWL
WPSH QR Q JURXS
IDRV '"RUOG
2 VDWLYD $ 3 $$ 7TKURXJKRXW /DRV :RUOGZLGH
2 UXILSRJR® $% 7KURXJKRXW /DRV PDLQO\ LQ $VLD
*ULII FHQWUDO DQG VRXWKHUQ UHJLRQV 2F
2 QLYWXDMPD $ $$ 7KURXJKRXW /DRV PDLQO\ $VLD
HW 6KDVWU\ LQ FHQWUDO DQG VRXWKHUQ
UHJLRQV
2 RIILFLROOLV 3 && .KDPPRXDQH DQG 6DYDQQDNKHW $VLD
H[ :DWW SURYLQFHYV
2 ULGHRHRN | 3 FR— &KDPSDVVDN 3URYLQFH $VLD
2 JUDQXGBWD 3 *ox /XDQJ 3UDEDQJ 2XGRP[D\ $VLD
HW $UQ H[ :DWW DQG 6DUDYDQH SURYLQFHYV
"HHG\ ULFH $ $$ &HQWUDO DQG VRXWKHUQ UHJLRQV  :RI

%5 DQQXDO W\SH 3 SHUHQQLDO W\SH $ 3 SHUHQQLDO OLNH W\SH
6RXUFHV 9DXJKDQ $SSD 5DR HW DO

DE 6RPHVWUDLQV RI WKLV VSHFLHV IURP 7KDLODQG KDYH
OHYHO RI UHVLVWDQFH WR WXQJUR YLUXVHY DQG KDYH EHHQ X
WKH QWHUQDWLRQDO 5LFH 5HVHDUFK ,QVWLWXWH ,55,

2 QLYDUD

2 QLYBYDNHQRPH 7DEOH )LJ % LV SULPDULO\ FRQ:QHG WF
DQG 6RXWKHDVW $VLD 5HFHQW UHVHDUFK VXJJHVWYV WKDW LV
FXOWLYDUV RI ULFH <DPDQDND HW DO &KHQJ HW DO A\
JURZV LQ IX0O0 VXQOLJKW DQG LW LV IRXQG DFURVV WKH ORZC
EHHQ UHSRUWHG LQ +RXDSKDQK DQG %RNHR SURYLQFHV LQ WK
5DR HW DO D ,WLVIRXQG DW WKH HGJHV RI ¢VKLQJ SRQGV |
VHDVRQDOO\ G0\ QAD/@®ASDIDWHY E\ VHHGY ,W ARZHUV RYHU D¢
SHULRG IURP -XO\ WR 1RYHPEHU )LJ 7KH SODQW LV VKRUYV
H[KLELW WKH ARDWKQS RUEBREKRXJIRIUHFHQW VWXGLHV SDUWLFX(
EDVHG RQ '1$ DQDO\VHY RDYBMEKRZOS RKEQYGLITHUHQWL

DWHG LQ ERWK WKH QXFOHDU DQG RUJDQHOOH JHQRPHV &KHQ
WKHUH DUH QR UHSUR@XBWY ¥ H [E DU ULOWES\R DP@ QYDWHG ULFH

2 VDWRXD 9DXJKDQ DQG ORULVKLPD UX¢;SRRRSDUHG ZLWK

2 QLYPDW ORZHU JHQHWLF GLYHUVLW\ D ORZHU QXPEHU RI KF
RXWFURVVLQJ UDWH W R DQG KLJKHU ¢([DWLRQ LQGH[ LQ
LWV EHLQJ SUHGRPLQDQWO\ LQEUHG %DUELHU . XURGD HW
VWXQW YLUXV UHVLVWDQFH KDV EHHQ IRXQG LQ WKLV VSHFLH
FXOWLYDWHG ULFH &KDQJ HW DO %UDU DQG .KXVK

.XURGD HW DO
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yLJ JORZHULQJ WLPHIRDZURIG SRFRQ 2

QLYDDRG FXOWLYDWBWRQPHKH 9LHQWLDQH

30DLQ RI /DRV )ORZHRUIUXI LG ERRFED R |

QLYDWNH UHFRUGHG DW D VZDPS LQ 7KRQJ 0DQJ DQG
URDGVLGH GLWFK LQ 1DORP YLOODJH UHVSHFWLYHO\

2 RIILFLQDOLYV

2 RI(FL@BQIUIMQRPH 7DEOH )LJ & KDV D ZLGH GLVWULEXWLF
,Q /IDRV WKLV VSHFLHV KDV EVAWAQLBWFRIUKIDE® RRXDIXD BVIRYLQFH
LQ 3KRQHKRQJ 'LVWULFW RDE\HGMLEIQWMFXU DYQ®ED 5@ \DDSK D QJW
'LVWULFW Rl 6DYDQQDNKHWQ3UBYEBRH QG D$ 5 S D GIHRE HVR DADD

W LV UHSRUWHG WR ARZHU LQ HDU QRI$RIKMDWY¥BOD\5DR HW DO
IRXQG LQ IXO0O VXQOLJKW DQG RFFDVLRQDOO\ LQ KDOI VKDGHC
IURP IRUHVW PDUJLQV WR RSHQ JUDVVODQG DQG IURP VHDVRC
HQYLURQPHQWY ,WV KDELW Rl KHUEDFHRXV FOXPSV FDQ SURG)
DQG ORULVKLPD 7KH &KLQHVH QDPH RI WKLV VSHFLHV LV 2P
WKH UHDVRQ IRU WKLV FRQ QR VRDFLRDDH/ EHHFQ HRXIQ 6 WD LQV R
KDYH D KLJK OHYHO Rl UHVLVWDQFH WR VHYHUDO SHVWYV DQG |
%URZQ SODQWKRSSHU UHVL¥WOQ FHQUDW PYH QKW U YGWJ Bl UQ HRE
WR ULFH DQG OLQHV IURP WKLV FURVV KDYH EHHQ UHOHDVHG |
CKXVK

2 JUDQXODWD

2 JUDQX'ODMRRPH 7DEOH )LJ ' LV GLVWULEXWHG ZLGHO\
/DRV LW LV IRXQG PDLQO\D® WKIH R®R USDKHNWLEF 00 D U AP XWK H S L
RI /XDQJ 3UDEDQJ 2XGRP[D\ DQG ;LHQJ .KRXDQJ LW KDV DOVR
VRXWKHUQ SURYLQFH RI 6HNRQJ $SSD 5DR HW DO 7KLV VS
LQ VKDGHG XSODQG IRUHVWHG KDELWDWYV LQ KLOO\ DQG PRXQ
W LV SKRWRSHULRG LQVHQVLWLYH DQG ARZHUV \HDU URXQG
DQG WKH DZQV DUH OHVV WKDQ PP ORQJ 9DXJKDQ DQG ORUL
RI JHQHWLF GLYHUVLW\ ZLWKLQ SRSXODWLRQV DQG KLJK GLIIH
KDYH EHHQ UHSRUWHG *DR HW DO LW LV YHU\ GLI,FXOW W
ZLWK ULFH KDYH EHHQ UHSRUWHG WKURXJK WKH HPEU\R UHVF>

.XURGD HW DO



2 ULGOH\L

2 ULGO®HALJHQRPH 7DEOH )LJ I(QKOWOE HHYLQHORL
LQ &KDPSDVVDN 3URYLQFH LQ VRXWKHUQ /DRV $SSI
JURZLQJ LQ VKDGHG FRQGLWLRQV XQGHU EDPERR D
WKH ZDWHU zZDV JHQHUDOO\ VWDJQDQW ,W LV UHSR
YHU\ IHZ HUHFW SULPDU\ EUDQFKHYV DQG WKH VSHFLI
OHDYHV 9DXJKDQ DQG ORULVIQLPW YHU\ ®HREZGDRERSGXF
PDLQO\ WKURXJK UKL]JRPHV ZKLFK UHPDLQ GRUPDQV
WR EH UHVLVWDQW WR VWHP ERUHUV

‘HHG\ ULFH

,Q /IDRV ZHHG\ ULFH $$ JHQRPHIWIBDE CRHDCDOMLAY D )

VSRQWDQHMHQHUDOO\ WKH UHVXOW RI LOQOWHUVSHFL
FXOWLYDWHG ULFH :HHG\ ULFH LV FRPPRQ LQ WKH
WKH FRXQVWZUW XKHRIERDQLYMDUWD I[IUHTXHQWO\ REVHUY
HW DO 6HYHUDO SRSXODWLRQV ZKLFK DSSHDU
ZLOG DQG FXOWLYDWHG ULFH KDYH EHHQ REVHUYF
WKRVH IRXQG LQ ERWK ZLOG DQG FXOWLYDWHG ULF
DWH IRUPV UHVHPEOHG WKH FXOWLYDWHG IRUPV L(C
OHQJWK DQG ZLGWK DQG LQ JURVV PRUSKRORJ\ $I"
FKDUDFWHULVWLFV GLIIHU PDNLQJ GLVWLQFWLRQ H
EH IRXQG LQ DQG DURXQG ULFH SDGGLHV 7KH FKDU
"HHG\ SODQWYV IRXQG LQ SDGG\ FRQGLWLRQV KDYH :
JUDLQ QRQJIJOXWLQRXV HQGRINASMWPUKNG LNHODIHWY &Z |
SDQLFOH VKDSH ,QWHUVSHFL¢{F K\EULGL]DQLRQUDBH"
DOQL UX¢{SRVRFFRPPRQ :HHG\ ULFH KDV VXFFHVVIXOO)
F\WRSODVPLF PDOH VWHULOH OLQHV IRU K\EULG UL

2 UXILSRIJRQ RQ@LHHED ULFH LQ WKH 9LHQWLDQH 30l

'LVWULEXWLRQ DQG HFRORJ\

ORVW SUHYLRXV ¢HOG REVHUYDWLRQV RI ZLOG ULFH
VKRUW SHULRGYVY ORULVKLPD HW DO

WHUP ¢HOG VXUYH\V IRFXVLQJ RQ DUHDV RI ULFK EL
VXVWDLQDEOH FRQVHUYDWLRQ RI ZLOG ULFH ELRGL
WLDQH 30DLQ LV DQ DUHD RI SDUWLFXODUOWULFK G
UX¢ SRORQQLYDKH 30DLQ ZDV WKH IRFXV RI D \HDU C
VWXG\ RI WKLV ZLOG ULFH LQ

*HRIJUDSK\ DQG FOLPDWLF FRQGLWLRQV RI WKH 9LH(
7KH 9LHQWLDQH 3ODL@RFDWMK LQ FHQWUDO /DRV
OHNRQJ 5LYHU WR WKH VRXWK DQG E\ PRXQWDLQV W
30DLQ DFFRXQWYV IRU DERXW Rl WKH WRWDO DUHD
WRSRJUDSK\ RI WKH DUHD XQGXODWHYV IURP WR

'LYHUVLW\ RI ZLOG DQG ZHHG\ ULFH
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