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0$1$*(0(17 6800$5<

$Q DUFKDHRORJLFDO LQYHQWRU\ VXUYEkEe ZDV IFRQBXPWHRED IRU
$KXSXDpub :DLDOXD 'LVWULFW RQ WIQH ,MPD QG SDOIUDMDIKRQ TKU V.
GLVWXUEDQFH DVVRFLDWHG ZLWK D O/®PBDOOKHRBRRSVLDW HODBKXCE
DUFKDHRORJLFDO LQYHQWRU\ VXUYHW IFRFGDUGHSG D FHOMK/MVULDRQ
SURSHUW\ DV ZHORQINVFR VW W[HQN BWILYH WUHQFK

1R VXUIDFH RU VXEVXUIDFH DUFKDHRIORH GHNG U REBQUYEW X H UHF HR X
WHVWLQJ 7KH SURSHUW\ KDV EHH® V&K W X2DEH IGQER HHIRW HRIQJ DW/R
WR (YHQ WKRXJK WKHUH ZHUH OQRU FIKDGILRIIR/J IGROIL PIR QLKA R |
UHFRPPHQGHG EHFDXVH Rl WKH SUR[LPIQVN @Y LW R PFDUF HOUDN R L
IDYRUHG IRU KXPDQ EXULDO DV ZHOO DV SUR[LPLW\ WR /RNRHD
RQ WKH QHLJKERULQJ SURSHUW\
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:DLDOXD DQG .DZDLORD LQ WKH 3UH &RQWDFW (UD
3ODFH 1DPHV
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Mo'‘olelo
‘ ¢Jelo No‘eau
:DLDOXD DQG .DZDLORD LQ WKH +LVWRULF 3HULRG
(DUO\ '"HVFULSWLRQV RI .DZDLORD
+LVWRULF 0ODSV DQG ,00XVWUDWLRQV
0O—KHOH /DQG 7THQXUH DQG 2ZQHUVKLS RI .DZDLORD
3RVW 0—KHOH /DQG 8VH
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6HWWOHPHQW 3DWWHUQ
6XPPDU\ DQG $QWLFLSDWHG )LQGV
5HVHDUFK 4XHVWLRQV
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7TDEOH
7TDEOH

).*85(6

3URMHFW DUHD RQ D PLQXWOH BB’
BURMHFRQIDUHD 710Q §GIBW PDS

BRLOV LQ WKH YLFLQLWRRWWKHVSVEMHFW DUHD GDWD I[U]
/RFDW LR PIHROWDLRDBOBPLQ WKH WH[W

$Q RU VNHWFK RI WKH /RZHU $QDKXOX 5LYHU E\ (GZ
3RUWLRQ RI D KLVWRULF PDS Rl .DZDLORD ORQVDUUDW
3RUWLRQ RI DQ KLVWRULF PDS RI :DLDOXD %D\ -DFNVRQ
3RUWLRQ RI D :DLDOXD $JULFXOWXUDO &RPSDQ\ PDS :DOC
3RUWLRQ R4[DO86*BD 4XDGUDQJOH

3RUWLR QSR IR) Q GLLR) HHRU/ PDS

3RUWLRQ RI D DHULDO SKRWR 86'$

3RUWLRQ RI D DHULDO SKRWR 86*6

3UHYLRXV DUFKDHROR J{H BQ FWHKEWHDWHQ WKH YLFLQLW\ |
$UFKDHRORJLFDO VLWHV LQ .DZDLORD DGRSWHG IURP 6W
7KH KHD GXQJHQDR @V WHHQ LQ

2YHUYLHZ RI WKH SDUFHDH@W R MLRIQ O\ KWR YAHKIH \@ B W WK
/JRFDWLRQ RI WUHQFKHV RQ 86*6 +DOHLZD TXDGUDQJOH
75 QRUWK IDFH SURILOKWUDZLQJ OHIW DQG SKRWR UL
75 HDVW IDFH SURILOKWUDZLQJ OHIW DQG SKRWR ULJ
75 HDVW IDFH SURILOKWUDZLQJ OHIW DQG SKRWR ULJ
75 VRXWKHDVW IDFH SURILOH GUDZLQJ OHIW DQG SKRW
75 QRUWK IDFH SURILOKWUDZLQJ OHIW DQG SKRWR UL

+DOHLZD TXDGUD

7$%/(6

SUHHRORIJIBSURKMDZDLORD
6HGLPHQW '"HVFULSWLRQV

LY



,1752'8&7,21

$W WKH UHTXHVW RI *URXS , QW H U Q B V@ R&FROOV X .G\ DOJ 3RRIRG X B
DUFKDHRORJLFDO LQYHQWRU\ VXUYHY .§BDIRORM.$KXSXDpuD :DLD
'LVWULFW RQ WKH LVODQG RI 2uDKMNQ W \FFDIDGDH 6 RIKAHH KRB0 D W GH+
SURSRVHG IRU WKH SDUFHO 7KH DWFEBWRIORIE DR LN G QY WR WD\Q\
SURSHUWLHN Q/KPDWPB\ EQ WKH ORW LQ DQWLFLSDWLRQ RI WKH

7KLV UHSRUW LV GUDIWHG WR PHHWVWBM H HKLYWRWPIHR B/WHN Q@ G Y\C
VHW RXW LQ &KDSWHIL FHYILWHKE 60 DPRUKVGEWrh@ BarGlargs for
Archaeological Inventory Surveys and Reportty  + 'XH WR QHJDWLYH ILQGLQJV W
DUH SUHVHQWHG ADOODI)V DUH¥KPHAO®RIMHU +$5 + =+

7KH UHSRUW EHJLQV ZLWK D DGH @ BUYGWVRIUR @ DFOI RWKHU BIUHRZV R IF @/ D!
DUFKDHRORJ\ LQ WKHFIURD GHE LQHBEWE WKHWMKRGB2RUN IROOR:
UHVXOWV RI WKH DUFKDHRORJLFDO VXUYH\ 3URMHFW UHVXOWYV |
LQ WKH ILQDO VHFWLRQ +DZDLHBX FZRA W UFO/RDDHD@HKEI IQ M G [L Q
DW WKH HQG RI WKH GRFXPHQW

3URMHFW /RFDWLRQ DQG (QYLURQPHQW

7KH SURMHFW DUHD LV ORFDWHG LQFWZ RID VK H KXSXOIU® R:DADDXK

70. HQFRPSDVVHYV DFowdlva HDVMKD VRGHWR I
.DPHKDPHKD +LJKZD\ )LJXUH 7 KRZ @ KEE\ MUKW (B U IRCBLHXURN\D IO\D @VLK F
IRUPHUO\ RFFXSLHG IRU PDQ\ \HD UWKE\\DH&KNHFH R/QV D MU RIQF A VDV Bi\¢
LQ DQG WKH SURSHUW\ KDV VLRGH W IBRDHFW®\YDFDRW FKRPC
6HD VXUl VKRS DQG LV ERXQGHG E\ .0 PIICDPHYKW +IRIKZBD \¥ @ DIFK
VRXWK DQG WKH EDQNV RI /RNRHD 3RQG WR WKH HDVW

7KH SDUFHO VLWV DW OHVV WKDG@SUR[LPDWHO® H®HY DWWR QI IDRF
FRDVW 5DLQIDOO D:YHURPIHW URXJIKSHU NHDQG -XYLN $QDK X
6WUHDP LV WKH ODUJHVW SHUPDQG® @ SAIRYHRIARKHOVH [PQ WKIM DU
Rl WKH SURSHUW\ $QRWKHU PDMRU IEFRGD RH\Z RWBYU LW /RNRMD W/
QRUWKHDVW 7KH WUR ) HMAD DWH D& WMRREEZRDRHWR WER $QDKXOX 6
WKH /RNRHD )LVKSRQG DV ZHOO DV BAKLIQH VDVW WHKKHD W KLRAU HD IDQ®I R
ZRXOG EH LPSRUWDQW WR WKH VEHW\GOWPX\QOM @ Il YUKW KR L R QN K Hi
VHFWLRQ

7TRSRJIJUDSK\ RI WKH SDUFHO LV Y QWO D R YGCHYE OWKIH & UARSHU @ L W W
&OXPSV RI VKRUW JuDVV DUH VFDWWHUHG WKURXJKRXW DORQJ .
SDSHU EDUN WUHHYV DORQJ WKH ISGIV ILEK W H H RD UMKOHDQWRWR 1*W®& H U.D
$VVRFLDWLRQ GHVHFWLEGG E\ )PRR'WROORZV

'HHS PDLQO\ QHD WOO \OHYRIDL D @ GSRHREFOAVE YIPQ QG GDWRHG VRLOV WKI
DILQH WH[WXUHG WR FRDUVH W H PWX RHGFROEWRL® RAWDX Q 8 U VYL
DQG LQ GUDLQDJHZD\V

6SHFLILFDOO\ VRLOV ZLWKLQ WKH GURIM-HDKW DWWDGRQ ¥ LV W RO
7TURSDTXHSWYV 75 PDNH XS D VPDOOUQRUWRIRWKRI S\DKUHWE XD/ G L
VHFWLRQ RI +DOHLZBDOROHNA RGIB\ LV LQ WKH VRXWK )LIJXUH
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$Q DUFKDHRORJLFDO PRQLWRULQJ SWDRQIRU WRHOOBWPHGRD WG IR
LQIRUPDWLRQ RQ WKH SDUFHOfV KLVWRU\

7KH ORW LV WKH IRUPHU ORFDW L FREQDRIWIR PR ERO@H QH §BIULY U B R L\DV
EXLOW LQ WKH Vo %\ VHUY LW BRVRHDMW ISRRE OND WX BHRA G QB R &
KRLVWV D JDOORQ XVHG RLO X@GEHIJJURNKQ® VREUQHHSB/DWQ N
7KH ILYH 867V ZHUH UHPRYHG LQ DQG QRIS BB FW G6 PADWK B I9H

RSHUDWLRQV ZHUH FRQYHUWHG |URRKWR®® BAHOHY UFHS D DV RADR. (WH G
VHUYLFH JDVROLQH VDOHV DQG D FROVHRIHRY¥HG/ WRW I86.7QZDV 7

UHPRYHG RQ -DQXDU\ &KHYRQ G DBIBHG VURRHWKHHU X B H R
ODQGRZQHU 4XHHQ /LOLXRNDODQL 7UXV@HDVMGHEHIDQQHQHMZHG
6HSWHPEHU 8SRQ FORVXUH RO ® KH RIXIHYLURIQVKIEW M WLIQ F H
IHDWXUHV ZHUH UHPRYHG DQG DERYAH® RRY D BWR XD X UH\H G DI
D GHSWK RI P «

6LWH LQYHVWLJDWLRQ LQ LG H Q\® LQHDA SHIAHUW O B X PS E RVQDWDHPD

ZDV H[FDYDWHG DQG KDXOHG RIIVLWHDWBG JURXGGRBWUERQ F
FRQWDLQLQJ ERWK GLHVHO DQG UHHY IDGXVDOCF M Q O JW RR W.KIHQ E A V \ZIR
$GGLWLRQDOO\ DXWRPRWLYH GHEWILXPDBWHEKE\ EDQG XPHF® GP L
LPSDFWHG VRLOV ZHRNVE HW HPF BVHHGRIDVE H RXGRN Y XWKH QRUWKHD V!
ERXQGDU\ Rl WKH PDLQ SURMHFW SDWRHCMDGMDFHQW ORWDGQ@G. LG
RZQHG E\ .DPHKDPHKD 6FKRRDQFUEBPHQWDO RRQWL
VDPSOLQJ LQYH VWIGIORWHR® ¥ 7 W R$CHDW OBV \WRH LPSDFWHG VRLO
RQ ERWK ODQG SDUEEO®\GDMDB WVREBVER HD K D W SWKLHP /XL O\ 1L OC
PDWHULDO DQG FRQWDLQV SLWV XYRELWR B®BS HAHLOH\WN VWDWL

7KH SURMHFW

7KH 6KRSV DW $QDKXOX SURMHFW ZH EX ILQGE DXD R | VDISHS GRIY. R D R/SiF
VI WKDW ZLOO KRXVH VPDOO U HIKIBLHD DWAHRY DHHVWK R & HDVQHG WK QW B @
7KH VLWH ZLOO DOVR SURYLGH RXWERREZDKHDNG QO IRRIQYV DQ U B0
ORW DW WKH UHDU RI WKH EXLOGLQRSHGWD ENQWR MRV HA\ R I§DWX
ODQDJHPHQW $UHD @&0S$SUBN DXL UL WOKH RLWRQRGX&ERXIRU D 60$
3HUPLW DQG +DOH<«LZD 6SHFLDO 'L\6WH LUFAVT BHUWLVD Q, QQYX B KRBV
$VVHVVPHQW ($ LV EHLQJ FRPSOHWHG WR HYDOXDWH WKH VXEM



% &.*5281"

7KLV VHFWLRQ RI WKH UHSRUW S U HRVHBOQWVVERD BN RIYR)GGIGDL DR R WA W L
ZKLFK RQH FDQ H[DPLQH WKH FXOVRX WDHpUSRI KOLX/MLFOWRLLF D,@ WK LIL
DWWHPSW WR UHFRUG DQG SUHVRQYDD BRWBKKWKWRAUD D JLEPKD HR O R A
DQG LQWD Qmib'@elH Aeld ibeau SODFH QDPHV FXOWXUH WKLV UHVHDUI
GLVEXVVLRQ RI DQWLFLSDWHG |L Q:®\ D3 ki Y H6DMDAK HZ B FKR. ¢ 8 X F WIHZD D
JLEUDU\ WKH 6+3' OLEUDU\ DQG RQCLIKRRO WKIHQDD SDNLIDRDE BIW D
6WDWH RI +DZDL pLFFROUMIRHIQD B *$i%¥¥ 18 U DIOESH WY FHWWRULFDO PD
DUFKDHRORJLF DR UHSRQ WEWRIRINMA3Z REIHWIKAR PDWHULDOV H[DPLQHG

:DLDOXD DQG OXWMXIHOBRDHL&RQWDFW (UD

,QIRUPDWLRQ FRPSLOHG IRU WKH SDIH RQWIBWV WOQIS LXQFHO XOGHE \GTEW
DV ZHOO Drig'oéld YOHQUDABIEDno'eau 7RIJHWKHU WKH\ JLYH XV DQ LGHD RI Z
KDYH EHHQ OLNH LQ WKLV VWRULHG SODFH

3ODFH 1DPHYV

30DFH QDPHV RIWHQ VKHG OLJKW RQFIVQ BAWIRNILEGIDIOP $ R H IWD & W DFR Q
LQIRUPDWLRQ 6HYHUDO FRQIOLFWL®J IDAAROCCON\ M@ UR B W R DK WK

BWHUOLQJ DQG 6XPPHUYV V W DR ¥WWEZ RDZAD W B U O X\l K XWU PR O Bk
WKDW WKH QDPH GHULYHG IURP :DLBIOXBYWW K YW WHOP G L ¥ RVAH ¥R
DIWHU D WDUR SDWFK DQG D FRPBRWR/DDLQ O XD \D Q/& D5W G IQ\RW  WHUHD
SDWFK WKHQ \RX GLG QRW UHDO OD @@ H XPIPIHUXD 3 XNXDVV@ 6W M UKD
GLVWULFW ZDV QDPHG IRU WKH FUXHIDL BKALMUUDHDG RX\WU KGVRKYRO : G
'DLDOXD DQG W KH UHU LZQIVWKR UFHWREIDW QB RH G5 LYMDULY¥D RU 3GRX
GLVJUDFHIXO ~ $QRWKHU VRXUFH DWVDW. EXRRHMR WKZD D RPH6WR UD L R
6XPPHUYV

.DZDLORD WUDQVODWHY WR 3WKH G REXIDIDW #kpia'® KIEKHIHY DGDSWH (
WKH ORQJ ZDWHUFRXUVH WKH $QDKXOXQ5D®IGU WQRQVWBXWEKH B W QD0
LQ :DLDOXD WKHUH LV D SODFH RIGWKKHWBP B BGIDP DD ¥ ) ®RDOW. QD K X
/"KXuH .DXDpL DQG LQ QRUWKZHVW BIRORNDWHUS$Q KK X 8 XQ HIDYUH W KN
DUHD DQG LWV QDPH WUDQVODWHV WR 3WHQ BDYWOBXNZD HRW DO
SKRXVH >RI@ IULJDWH ELUG" 3XNXULNWWSIR@MG QH[W TWRH VB KR FLURMHE
JRNRHD ZKLFK WUDQVODWHY WR 3ULVEZRB\VIRSGDFIHWNRU H WODmX VW U
JLIXUH

/IDQG 8VH DQG 6XEVLVWHQFH

7KH JUHDWHU GLVWULFW RI :DLDO XKD ® ERKIFB ®2ZDAL 0 RPWL R |DUKDDIOV
UR\DO ILVKSRQGV 6LQFH WKKDWLPHHRI O GV P Bl OO R I I W IORIP HGQXW
UHVRXUFHV LWV FUNVE QG WHKW DIEKEMEXQ@RMHXRDDWAD SDELOLWLHYV .D
WKH DKXSXDpuD LQ :DLDOXD ZKLFK FRIQWKSRMHES ERQK WRKMRHIDHDQRS L&
IRU RXU SURMHFW ZKLFK LV LQ .DQ@WLDKRHU H HR PB HDR B\ HE K BIWP RHK
$QDKXOX 6WUHDP DQG WKH FRDVWOLQH RI :DLDOXD ED\ DOO FRQVYHL
SLHFH RI ODQG WKURXJKRXW WKH \WHK& VWXV WRULFRPUDKH SUH KLVWHR

7HUUDFHG DUHDV ZHUH ORFDWHG DO ®CFXR @I 6QLDXK XVAOH SV 2YDHRUS VL € Dh\
3XD<HQD 3RLQW +DQG\ +DQG\ SIRFIX®EWWXBEROHORAIOHY RQ WKE



JLIXUH /IRFDWLBRHRI| FFODWHR@QHG LQ WKH WH[W



,Q $QDKXOX *XOFK VPDOO IODWV ZLWEBHRQ® PDHQUHR REWVHHHW HIGQ G L F I
VHYHUDO PLOHV LQODQG DQG , DPDWRIGGI DMK X'® W R Bl QIX @K D G U
WDURV ZHUH VHHQ LQ WKH VLGH GXO BKX MK IDWH EWW Z FPHQ 1$'Q R QXODX G
DQG :DLPHD 6WEHDFRQHSHBEIRWHDBG\W

+DQG\ DQG +DQG\ DOVR QRWH WKH BJULFXOWXUDO DEXQGDQFH RI W

:DLDOXD RQ LWV VHDZDUG VORSHV ZDW HV DI\H@IQURXMD RQGRZHC
2DKX OXFK RI WKH JHQWO\ VORSLQJ YDHUGH @ LMK BHQGWZADM IRUPF
WHUUDFHV $QG EH\RQG W KHaJ®IDBEY D WKW HDMG WRIHOD ZKRFK ZDV LGH
WHUUDLQ IRU VZHHW SRWDWR SODQWURD ODKH ERLKD@QWHUODD@IHA JI
:DLDOXD KDG D ILQH ED\ ZLWK D EURO G LEKBRIKQ GD/Q G$ @WRUHWHKHIWKH V
WKLV ZzDV WKH PRGW ZHRXQWHB XD WHKEB VXQVHW FRDVW

7ZR ODUJH ILVKSRQGV ZHUH DPRQJ ZDL\D D XORIQYJ J QBDW R Z WUBIWKH W V
ZDWHU SRQG DERXW D PLOH LQ DWg JWKR UMDL@LY D:ILWENKEADWHU
OLYHG KHU EURWKHHO3XKKHU%8Q G5HEEQ YRS HVGRZEWK WKH RFHDQ
E\ D WXQQHO W KnbR XZIKXDICLBR WRHEDWKH LQ WKH VHD«$QRWKHU S|
JRNRHD LV PHQWLRQHG HOVHZKHUH« +DQG\ HW DO +

H8BNRpuD DQG /RNRHD ZHUH SURPLQHQWGLWRSRQIE\D QRWREDLD®G |AF
VSULQJV %RWK SRQGV ZHUH R@fae XGE&G, IV ® FRIP\EH HIKHQ VXEK DW X C
RI WKH $QDKXOX 9DOOH\ .LUFK DQG I KO L\WKHHB B EKDR/Q ] HQWW H DSALR
WLPHY DQG PHQWLRQ WKH WZR PDMRU SRQGYV

7KH SUHVHQFH RI QR OHVV WKDRak#hiORE®HQVWHPG OHWVHWHRHHDO R
DVVRFLDWHG ZLWK UXOLQJ FKLHIYHWH\OWIQGN VWWRRWMKKH+DZBR UMD C
FKLHIV 7KH SROLWLFDO LPSRUWDWQFUHRRIQGHKEB GQVWKH RWV VRHF RAUV
DIJULFXOWXUDO DQG DTXDFXOWXUDW DSIRR GX B WIER/QL R@R WHDAESDD HWHKWH
DQG p8NRuD DQG /RNRHD ILVKSRQGY .LUFK DQG 6DKOLQV

$ UHFHQW VXUYHWNKBRRNBHDLN RpUschdH VD LIWRDG HDU WKH FRDVW WKD
RI VHYHQ DUFKDHRORB DKEQ QB DVMRAWNHADVCOINQ GO BRGWADYHY ORQDKD
7TKXUPDQ 7KH KLVWRULFD 08NRS R LW IMXEHD R UIIRRCNCRRHDY D Q G

2UDO KLVWRULFDO/RQ RHIP D @G R@ \DREIRIX W B YA DIMEHHGWAW DW XV DV UR\D
ILVKSRQGV .DPDNDX DQG RWKHU DFFRXH VQ\HZ\EDOSHILWQJ +DZDLL
GHVFULEHG WKHVH ILVKSRQGV DV WRH VREQU QCRXXWD RIZDWWUDPR
VSLULW /DQLZDKLQH .DPDINDXKH OEVYR®W KHWK3KKUPXOD 7KHUH
LV D IDLUO\ H[W P@ M ROH QR FDRERX R ILYQLZ D KR QWO\Z&RVFULEHG DV D
VKDUN RU D VKDUN JRG D PRpR D NXDZFRDE N LHD JELH QIXHDYUHS MDKH D QG
QDPH RI /RNRHD D@EXPANR pD ¥\D D IORD O@ QW HZDMCHI 2 VPR \ UHIHU

WR WKHVH WZR IDPRXV ILVKSRQGV up®u Y VWDWHG WKHUH Z
WKH SRQGV RI 8NRD DQG /RNRHD ’~SIDY® MG B &/RW KB \P\I R QWFKRD 3AWDX@ A
JDWH RI /RNRHD °~ ORQDKDQ DQG 7KXUPDQ

Mo‘olelo

7Kmo'o /DQLZDKLQH RI HU8NRuD 3 R@GleloV ,BV QRWHG GLWXKWDW L\OKH ZRXO0G
LQ KXPDQ IRUP DQG KHU SUHVHQFHUDREOB MYHQMO VDK KRR LQY RN
DQG 6XPPHUV .DPDNDX D Q@00 DG EVRKVK WWHIDXD RH WKHK ZLWKLQ |

/IDQLZDKLQH ZDV WKH JXDUGLDQ RI 8NRJD WGHGD DV OWBRH MER® BNRuL
KRXVH ZKHUH VKH @Q'WGY 18 KRl ZDNWVRE G VD QHQ W B OH & HDUE RIBXHW W KD W
SODFH 7KH QDWLYHV RI 8NRubD QHYHXWDH@HRG MHRUUGHREIDQ GD MY G
DUH QRZ OHIW RU SHUKDSV QRQH 8N®ubQ ZDK/L BK YHIMHGWUDQJH



HIWUDRUGLQDU\JKWKHEN DSNXKPK PLYK RQ RUXHH \RWVGKIHD VLGH D PXO!
RU RQ RQH VLGH ZHNH SXHR DQG RQIMKHE RWKAaY HWX 2 KIHWH B UNRH
ZKLWH FRFN ZKHQ VFDOHG WKH VNAQ@VLUBW EW ¥ BN EDH® D QUR Y
KHU GHVFHQGDQWYV WKDW WKHVH VOMUWED DWHZ DLW K W OR.Q KMG WARR H
WKHP %XW WKH PXOOHW RI 8NRubD ¥YXKUEK SRQGWIWEBW QIKHIQY B\
JXDUGLDQ RI WKH SRQG ZDV UHPHRKEHU WE L (D WREW KW WD Y/E& AKHMVD GA
OLNH ZRRG RU VRPHWLPOG W RGHWKSSWH DQIDEFPD WG 16X PBRMHRULY

«/DQLZDKLQH ZDV WKIH: DRDMD® DO DJP® KW LUH WIKGH QUFHHVE ZDWH U
SRQG RI 8NRuD 7KLV ZDV WKH OL]DRIKPREAWD RQHGSIRY MGKH FKD
DUH WKH WHHWK RI /DQLZDKLQH ZKHODWRMW KESHIOUMDVLQGB RIR
VWUDQJH PXOOHW ZHUH VHHQ VZLPPVEH 1ZQ WK HR DBVWAHLG ¥ FGAH | BN G @I
IURP WKH RWKHU 7KH ZULWHU RI \8KIU\K MSD/OW KD D DM HYDH MWR K MP
30DQG RI VHD VSUD\V' ZLOO QRW GH®@RPR Z$HIOHP ON]D UBRRARR R D
VHUYHG XQGHU /DQLYBRLDKHWHHMYKHOBIQXHUG EWHHPHWQJ DQG
6XPPHUV

$OQRWKHU DFFRXQW LGHQWLILHV WKKKRKHMHDRIRIDWKADKRQE DV D |

8NRD20DQG DQG ILVK SRQG LQ :DLDGGXD R2PBEXH AKNE W B WWHUH D)
FRPPXQLFDWLRQ ZLWK WKH VHD DW G V&Y ZIDQUWHWW ROUPH X HDW R X EK
7KHUH DUH VXSHUVWLWLRQV DQG EXKY ISR Y G Q2RRIQILNFWL B QVEAL W
WKH FRPPRQ VD\LQJ 323XSXKL ND LuDERRBE@DZDVIRW NOKSBHENRI
RII ~ 7KHUH LV D ODUJH FLUFXOD BP®RROH BWHG KW HKG D& RVKW KR B
RI /DQLZDKLQH WKH VLVWHU RI 3EREX8QWFKDDGIULHD® P\YKRGRBH
6DWXUGD\ 3UHVV LQ 6WHUOLQJ DQG 6XPPHUYV

,Q D FRQIOLFWLQJ DFFRXQW (PHUWRQDWPWDRVHV WKIDDJW /DQLZDKLQ

1LX NDOD D VKDUN JRG ZKR IRUPHUGDOPRPDPHK®R OKW VRWHRI V8 NI D W. C
SODFH

/IDQL ZDKLQH +HU KLJKQHVV DQG 3XKLDVVRFEB® HG & R DHIMK WU
DQG DUH QRZ (L Y:IDQD OMWDS RBK X

«/DQL ZDKLQH Z KDV EHHQ PHQWLRQHG/KBDNHRIDERRWBIOOV P
':DLDOXD DQG WKDW WKH QDPH RI RMUDNHOD X VF DONALHK® BRES BABKED
ODUFK (PHUVRQ LQ BWHUOLQJ DQG 6XPPHUYV

2UDO WUDGLWLRQV DOVR WHOO XW WRID/ :PHQWKD RIVMIDLKEXN ZDD/
$URXQG $' WKH VDFUHG FKLHI ODIHORNRINQ KLKXMW ERKLG O WV.Id
LQ WKH XSODQGV RI :DLDOXD 2QFH RMheER R D PIRSOQNWD\SKKIDSN A D VL RC
FHQWUDO :DLDOXD ODULOLNINDKL VWWD¥SLR Q@ BQE XFIWXVHRZK B QI
GLYLGHG LQQORRRWKKRRQUL[U(ZD :DLuD @RUROMDXORXDDQGBKRWURODXSRN
moku ZHUH | XUW KH U aBupiataG 6IBp L Q WNRI N D K LK B QANRR DUK EIMQH/GHW [URP :DL
WR :DLN™N

W LV VDLG WKDW 3XD«HQD 3RLQWDARY WRS®DFRIPBRNBIH 6/A5KIH 1A HPK
ZDV (ODQL abiQZKIRDKRBY NLOOHG GXULQJ WKH LQYDANKIHRQ RM ODXLTV

$W WKH GHDWK RI (ODQL ZKR ZDV lWVHBERX\ZPHORYBEBHE\ KQVDSH
OHGJH RI URFNV QHDU 3XDHQD 3RLGA®BRVHAKHHKH SWINMHH HHFORHAH G
NQRZQ DV .DKDNDNDK RIBGRNBDRBN WR WKZHD VW RIG\V EBW DPIHO
NQRZQ DV ODHDHDHWRNK8R LWWVG IR G MBIDPYHD N QR QDWW . WHOOV PH
WKDW DW WKLV VDPH SODFH LI WKHRHDZPRPPR QRIQH MR/ HD LKH VR



GHDWK WKH FRUSWNH DR BOWD FHGIHR G WEB VLIQUIRPRWGK ZRXOG VHHS
LQWR WKH VHD D Q& LDPW WNKOH W H\RKSIUHN WIHJOH G GF$ 0O

$OVR VODLQ GXULQJ WKLV WL&IH RK KX YKHIDYHESO XZOMH U X DHOHNDL@ L + X
EHHQ LQVWDOOHG DW :DLDOXD DQG DLV RLY LIRIDNWX DpuRZDBNDZMDDW D
NLOOHG WKHUH DW QLJKW ZKLOH KLV JXDUGYV ZHUH DVOHHS

‘ ¢Jelo No‘eau

$ VLOQAdbHo'eauZDV IRXQG UHIHUULQJ WR p8NRpuD 3RVRGIDDRE QRQH Z}
.DZDLORD ,W SURYLGHV IXUWKHU LQVLJKW WR WUDGLWLRQDO EHOL

3XSXKL ND LuD 8NRuD

The fish of Uko'a is gone.

8NRuUD LV D IDPRXV SRQG LQ :DLDOXDIOAWKXKX RUDR G VRIPRIGHK Z&ER WD
TXLFNO\ DQG VHFUHWO\ WDNHQ 3XNXL

:DLDOXD DQG .DZDLORD LQ WKH +LVWRULF 3HULRG

7KH :DLDOXD 'LVWULFW ERXQGDU\ RODWDR ECRRPOHRIVWHG KLVSWR U\
WKH WXUJRHQWKXHU\ :DKLDZ— $KXSXDuD IHOO ZLWKW@HVKH :DLD(
FRPPXQLW\ KDG JURZQ DSDUW I|IURP :DUWOKXBW'IRMW.-DKEW Z-B Q4D W
HVWDEOLVKHG 7kKhpuada @1 :DKIWMKAH— DQG :DLuDQDH 8ND ZHUH PR
:DLDOXD 'LVWULFW WR WKH QHZ GLVYA RILFWLBIOXIK LIDZW-U LEW ZD
UHGXFHG DV ODUJH SORWYV RI ODQGHYHUHLWUD QWIKH RHGIWRD. O K|
ODQG ERXQGDULHV I2ZWK H RIMHH QAMPDDVWWERD WKHOVFR B GH® G % DUUD
OLOLWDU\ 5SHVHUYDWLRQ

7KH IROORZLQJ GDWD DGG WR RXU NQRZOH®GRIH RKHKWLVYYRWXEH DL
HDUO\ GHVFULSWLRQ E\ &DSWDLQ &HIVDAHD R OBQPN KD YHH YQOHHZIVS DA
DUWLFOHV KLVWBROLSKRDNGRYVDRIGWKHHOUHH GIDRMD DQG 0—

(DUO\ '"HVFULSWLRQV RI .DZDLORD

2QH RI WKH ILUVW ZULWWHQ GHVF WIHWILRRPV SFISNIDKX K DR OWK &K
ZKR VDLOHG WR :DLPHD DIWHU WKH GHRWKWRNHRDWBRRQHG ALH)V: B RRE
%D\ DQG GHVFULEHG KLV VXUURXQGLQJV

, VWRRG LQWR D %BV\WM®&ZW® WMERRW KN W G FBIKRW VR H ZOLFK ZDV E\
IDU WKH PRVW EHDXWLIXOO &R XQWWH \Z HK Ikl YHZ \DHWDV H.HDB! BIF K DQ WHK H
RI /RZ /IDQG ERXQWHRXVO\ FORDWKYTG WIX\WK H HWEXRUGD R ZKLFK !
9LOODJHV DQG H[WHQVLYH SODQWDWHEG QWY DWLQYHK H OREHQ IV IMDH GV
% HDFK 7KLV %D\ LWV *HRJUDBKQRDRHD QW XDRLE G FRAVWE IBU |G
EHLQJ VKHOWHUHG IURP WKH 1(E1 6 (WRUODWHU 6DB:GZDWKQM JRRG G
ILUP VDQG\ %RWWRP LW OD\V RQ WIKKRR: VLGHXRIURKOG HNOBQB RI :
ILQH SOHDVDQW IHUWLOH &RXQWU\ %HDJOHKROH

$ PXOWLWXGH RI +DZDLLDQ /DQJXDJMW QB VSHGW URMU WD IZOQ DR I HUKIHI |
FROOHFWLRQ RI DUWLFOHV SUHVHQOWHE K BQE DURULGEG B LUDW H UHVLY
ZKDW OLIH ZDV OLNH LQ KLVWRULFRBUYD SDREDGIRY ZLKHK GIKIMN IQ\GE
UHVLGHQWYV D 6XQGD\ VFKRRO H[KLE [EW 4G HD YP?DW WWRH/BNRMB QE
VSLULWV LQ WKH ULYHU DQG W KB UMULFIOHDO ZRIUB MDBIBIQW R D WHGRE\
VHQLRU VWDII PHPEHUV 'LHWUL[ 'XKDVWORGVRE&HY%H U B G 19D WHIG 3L



FKURQRORJLFDO RUGHU 7KHVH DU VFRROHYQIVMIVHRA HD QYW WD 6 RIS
UHSRUW ZKLFK IRFXV RQ SUHYLRXV DOHKORRGFRI FRLQGLWIXGL
UHFRPPHQGDWLRQV DQG D EDFNJURXGEKE WEDWDRMOAWHU I BE UHHPY
UHYHDO DQG VR WKH DGGLWLRQ RILDLQ\DOW BIKDVRQQBENSDCSWW V]
SULFHOHVV LQVLJKWY LQWR WKH ODQG XYW \D QZK WKK QRIX©\G\Q
PLVVLQJ LQ WKH WH[WXDO VXPPDU\ Rl WKH SURMHFW DUHD

.D IRODOQOROD .%$ 121%$1218B(3#8.( _%$2%2 '(.(0S%S (21
December 1841) SDJH

1$ .8/%$ 0% :$,$/8%
:DLDOXD 1RY
$ORKD RH ,L

8D SDX QD KRLNH PPD:DRBRORBK Q HNLD DP CPADIDFDDOLAD LERH QML QD LQRD
R QD NXPX ND QXL R ND ODNRX PDX KD)OPXQX [$PORNR @BNXRX L
PDQDR H XNX DNX LD ODNRX QR ND Y B@D ZIR LNIODPDQDKZD EIRIX D R

.DZDLORD D PH 3IDOIVDMXDR. HDICLRKDQ XL QD NXPX

1D KDXPDQD D SDX ORD

.HLNLNDQH

.DLNDPDKLQH

2 ND QXL PD ND KRRKDOLNH DQD L QD OD
OD ND $

.D SRH LNH

,NH SDODSDOD OLPD

,NH L ND ROHOR KRQXD

+HOX NDPDOLL

+HOX QDDX

$NH DNDPDL

2 ND SRH KRX L LNH L ND KHOXKHOX

7+( 6&+22/6 $7 :$,$/8%
:DLDOXD 1RY
$ORKD WR \RX ,L

7KH >VFKRRO@ WHDWW EHRR @ DQX: DKBYIH EHHKHB DQGHG WR +HUL
EHORZ DUH WKH QDPHV RI WKH WHWFNKHQUF WKKH WQ X KR ENUB RW & KW K
ULIJKWIXO WXLWLRQ LQ P\ PLQG WRDMQ & KNHK HZ MOXQ. V8 DR QRIUR WV KKV ¢
WHUP

.DZDLORD DQG 3D DHDDRKIINDMMDDUH WKH WHDFKHUV

7KH VWXGHQWVY WRWDO
% R\V

*LUOV

7KH DPRXQWLIQQ RRASBD\V

$ JUDGH

3URILFLHQW VWXGHQWV

"ULWLQJ

*HRJUDSK\

%HJLQQHUYV PDWK

8SSHU OHYHO PDWK

6FLHQFH

1HZ SHRSOH ZKR KDYH OHDUQHG UHDGLQJ



.D +DH +DZDLL .$ +$( +$:%,., % XNH $OR +RXDWRBNI?2 $RDR
October 1861) SDJH

38D PDX ND HD R ND $LQD L ND SRQR ~

OD ND XOX PDKLHKLH R NR X PDQDR LIDN\RANR. RNXH PHDISRQR ORDD X NH
SXQL 1X +RX OD ND OD R 6HSDWHHRDEONDDRD. IK2ZD DERDLQPDODUDPD QX
NDKL R +LQDQD ND PHD L KROR L 80 PMNXDLPDRRO®D RIXQADQDLCPKBLL Kk
NHNDKL PDX NDQDND R .DKDODX D PB .DLQID NXD IOIR RIOLPDOIDNR X H N
.DKDODX H .DLQD D HKD QR XD SLXDRORDLPXIR RQEDIID® D NDXHOXK X
NXL LD R .DLQD D XD KLQD D XD KHNOL XMRPIDDNRQD KRB X QX XD BD X
D XD NDDZDOH R .DLQD PDL NH DOR KWH B KRKDPDIX RDPIBXCRSH LKR
ND HQHPL OXD ROH R .DKDODX LD @O QXD KHDORIOMNDXR R.LDD XD KDBDARIKAD L
DNX R .DKDODX LD .DLQD D XD KRR&HKRDILDRR.DRDOQ®D BRD RD®DZD XI
H .DKDODX D XD NXL LD ,D PDQDZQD XM NRDNO LDRQH MEHR HR NRIPRD L N
LORNR R ND PDNH KLNLZDZH LORNRJRPMDR QXD QREOH@HHD. M QKOH LONXD RQ D
LNDLND R .DKDODX LD ZD XD PDNDXD®DNBD DBKKR HKXD [DDORD RDRD F
ND SLOLNLD DLD KRL QD PHD D SDXUDPRNXDDRBROIRORRNHRRND RQL
.DPRNXPDLD L NDKL R ND

IXQDNDQDZDL H NLL LD H KRSX R .DKHDODX XD KHNLL SSHBEKLQRD .DL
R .DKDODX ND PHD L SHSHKL LD .DLQCDLKRBXKLNR N LB ROLDD XDZ D L

KRRXQDLD PDNDL HLNH L NH NLQRHHREBDODRODDAL QEDNID PHD L BH SHKL
XD KRRSLL LD R .DKDODX ND PHD L SHBEAHKKXQODKDOQQODNDPXD R -

IXQDNDQDZDL $SDQD QR ND KDNL DQD R DDRINX®BR,$SD3D XN X R N
.DUDLPD LD .DKDODX QD ND $KDKRRNRBRNRORKRLQNRIRQ®REIPMLND R
DQD R QD SDXNX L KRRSLL LD H NHQDLD GRD.DKIDBOREK RQRNMDPRHZANHL K
NLQR HKD R .DLQD LD OD LPXD R NDDRKWIR KRRRNRIDRNR GIRO XDKRENH Q
NDQDND H DH PD ND DRDR L KRRSLLMRUBLDHZKORKIRRIIDRNRDR KIRKKXL D QD

0D OD XD ODZH LD R .DKDODX PD NDDIKPIDNR WD LOMRAXNXY XH SD
KRRNRORNROR MXUH R 2NDWRED - + ®RDREZR W\ NDXDDWNIINL PDL R
1XL PH 'U )RUG H (RDQ@D-QDNH ND@PRHDXL HKD L .DKDOD

OD ND ZDQDDR R ND OD XD PDNHODRD IR 1 RL@EH 'XID.NXNLCKRX LD NC
H KHOH PDL PD ND OD XD KLNL PDDRNIRKQ® +LDoPUBZQIOWDPKHHBDH
NRNH LD NH .DURQHUR H KHOH H QRRQRR L NRDNXNRX-R NR .DLQD PO
+DQDORD - % ODNHD - $PDUD - BNXDXDDOQX PO NDXKRUD +

$ 0 XD KRRPDNDLD QD IQRHNHH ICPXMD RBDKDOBDYHKXURQHUR PH

QD MXUH HRQR L KRLNHLD PDOXQD MPXND ¢DBNIRDYALWV BD ORNXSX
XD SDX L ND QRRQRR LD ND ROHOR OH@R KRIRKHRORNHS D XPIDRHNR ODT
.DLQD LD .DKDODX L NRQD NXL DQD6MHSEDNWHEBDEIKL ID QD HO®RNBDXOD

LD PDOXQD QD ND $KDKRRNRORNROR H QRRQRR

(LD KRL XD KRRSDLLD R +LDQDQD NNRGHD KDRYQOHOR PXDND PDO X QL
RQD D KDDZL ZDOH DNX L QD GDOD ;/,, 3RXN DRKNDHN LDI@®ZR.ND ORNXQ!
KRRSDL L QD KHZD NDUDLPD R NHLINMIX®XQRL N8I PPRSRSR R ND R
3 .$8:$/8

‘DLDOXD 2DWX POHED

37KH OLIH RI WKH /DQG LV SHUSHWXDWHG LQ ULIJKWHRXVQHVV’



$W WKH SOHDVLQJ LQVSLUDWLRQQRIFPWWEBBX IKW Y H QW KE HR R HPZK
WHOOV WKDW P\ IULHQGY ZKR ORYH QHZV KDYH NQRZQ

2Q 6HSWHPEHU ZKDW RI WKH JU HDA® IDARIR KRV & B IDENR Q 4 QI
WKH RQH ZKR VDLUBHE KDR @ O XANDD EHUHMWWK RN BIHZ IRV WKDW SOD
ZHUH VRPH SHRSOH RI .DKDODX DQG .DGQRQMKYQ HHWHDRGH U ZK
.DKDODXYTV H\H ZDV SXQFKHG E\ .DLQDZIDQBRSDUAOKG ZQWKHG
XQPDWFKHG DQJHU LQ IURQW RI KLPD@G® &H ZIDQ/DVIDRP B HE XSR®D K
DW WKH EXWWRFNV DQG LW ZDV DIOFIRKRIIG G LV HIH Q. WH. BIRHGEG/L @
.DLQD ZLWKGUHZ |URIP. IWDHO S D H DIQGRED WP ZDEMFNDILIDLQ  KH
ZDV DQ XQSDUDOOHOHG HQHP\ RI .DD QWXL \K M IZLHX) W KIDWG . P K W OZ1
ORYHG .DLQD DQG .DLQD UHMHFWHBGLWSRWKIDW WHK.IP H) H.BN. ED Z
.DKDODX DQG KH ZDV KLW 7KDW WD H L W KAHL E i HRD WHKHFE IO .HDQ B D VJ
HQWHU LQWR TXLFN GHDWK LQVLGHKN\RRKDWOBRKRY XUW QN L\QD W& HJ
ZDV WKH VWUHQJWK RI .DKDODX WHKG W Q\GLHPHIG WZKKHD W X\® MPLHV X B HY L
ZDV WKH RQH EHLQJ OHIW LQ WURMXBJH U@V LMRAHMRZ HYNUGRIQR
WKH GUXQNHQQH VD FRRNXRIB LIDO F R KRNIH. WOKHG - WER Z RBY JRWWH Q
WR DUUHVW .DKDODX WKH RQH ZKR EWMBMW RGH. ZK@DE MDD WD WQ P F
DOVR DUULYHG DW WKH SODFH RHWWKH G X &K HPHQSR IOH FADPH DXL IF
VHQW WR VHH WKH ERGLO\ LQMXUL® \E\RID.ORLQDXMRMH RIQH ZKR Z
GD\ .DKDODX WKH RQH ZKR EHDW .DHQ RHKXQPBPKD®IH GLVW ULFE@W
-XGJH IRU WKH EUHDNLQJ RI FKDSMAH SHFMWALRQWR RD KDIOHD XD 4.
LV WKH FRXUWKRXVH WR FRQVLGHQPMIEH SARUNGIYL R L QUK W R DMHE W\
FKDUJHG E\ WKH FOIKIDFOHDUX DEADW & WA VRH LHH) VHKVH UBPR. G HG\KL QM X UL H V
.DLQD KDYH DSSHDUHG LQ IURQW RH WKGHFR X WW KRKIHF B8 UV S\OZIR\
SHRSOH ZLOWRDHEXMW RRQS 7KLV O DZ WKIHVMKOM BHRHQ@HEH BM IIRQ H Z

2Q GD\ .DKDODX ZDV WDNHQ E\ W K R XKIHIG XRI WA IOHWEKHH 1S DID FW R}
RI WKH FRXUW MXU\ RQ 2FPAGRIEHUXGJH -RRD WKBURZQ (V\ WRJIHW
ZLWK WKH GRFWRU DUULYHG D Q GWKaoriate B AR WR OH UWaK MKRT X L F N
FRPH WR FRQVLGHU WKH UHDVRQ |RRIQHU\QD-JV+BEDWKRD +H%BH DL
ODNHD - $PDUD -3 .DXZDOX - $ .PAUKH TODHNXDXR@HLLQ JD WK HD
ZLWQHVVHV ZLOO EHHADHX XDEW RO VKW KDWRIQ LR SOD\HG LQ

IURQW ZLWK WKH SROLFH FKLHI RI 2uDKX LVODQG - + %URZQ
HYLGHQFH ZDV ILQWDKHFG RKWKASR GHFEVUR® .DRDODX GXH WR

KLV EHDWLQJ DQG VWRPSLQJ RQ 6HSWWHREHEADYV "WKIHV FIRNVW WRF

FRQVLGHU

+HUH DOVR +LDQDQD ZDV FKDUJHG RWKH \R ®@ B \ZIKR] IWKWHWD WS R KR C
DQG ILQHG YRUWEHIHDN L QHFWDBQE H®D OWKHLDZVKH ZURQJIXO
FULPHV RI WKH JRYHUQPHQW XQGHNIWD® GRW KADKAL \G GXOQMHKQ Q BV
.$8:%/8

:DLDOXD 2ubKX 6HSWHPEHU

.H $ODXOD .( $/$8/% HOXNH $RDR (1 ¥3ulyn867) SDJH

$ +2,.(.8/% 65%$7, 2 :$,$/8$

,NHLD QD PDND RODRRDNRQDDRBLARDDONPDSXX RDQHDRNH NDKX R

5HY 0 .XDHD L ND KRUD R NH NFORSRKORSRORRD NN 3R D (
KXDNDL D L ND KLNL DQD PDL R NHKBDXGDNXDDNQRDKKQH BDEZLNR
QD KDH L NHOD NXOD D PH NHLD NXOD 6D EDWL KD II¥Z DLORD KRH
XPL SDSD R NH .XOD R .DZDLORD P H D\-R RNIR\DR K RALDNRK TDH. FKHHDX P L

‘DLDOHH .DPRRORD D PH NR ORNXOHLDDD+KDHPIL NOPRORDEDODX NI
KHOH +LHKLH ND QDQD NX L ND KHOHNDQPRR RBLRXRNIDL .RAID N
6DEDWL PH NR ODNRX PDX KDH H ZHOIRQDGQRD Q.DNOHMRD R DY@DL N B LANH. |



H KRVDQD DQD $ NRPR ND KXDNDLUIDN@DOKDMNZIQQD SLKRLORDSRD KDO
LD HNHOD NXOD NHLD NXOD

.XOD R ORNXOHLDNDXDIN Kk @IDL®DPX &D +RUHED

. XOD R :DLPHD?2N® XD DNDIQMDZDL PD 6LQDL

.XOD R :DLDOHH2ND KRL DQD PDL R QD NLX

.XOD R .DKXNX25XWD D PH 1DRPL

.XOD R .DPRRORD2QR ND KDDZLLD R 6DPXHOD LD (OL

.XOD R .DZDLORD 9DXD RXX®DND PIDNNDI) BRARSEVKDRIDDSED R QD
ZDKLQH RSLR ND PRROHOR R ,DNREDPBDSMDQO® @DXP NNXNL QR $DUR
3DSD $GDPX ODXD R (ZzD D PH (GHQDKBQRBDLL 1RDSD PHQRH NDLD|
$EHUDKDPD PH NRQD SXOH QR 6RGRPD 3D@D IPRQRR WRDMNMHUDKDPD
3DSD R QD SRNLL2QR ORVH L NRQD ZD OLLOLL

8D NXNXOX SDNDKL LD NHLD PDX NX® DD @R NJHL B IPEIX BDPLZQROL QD X
D SDX D XD LNHLIMDMNRONDIDXRBXNRXPIONQAD ODORRMD. QI PDNXD R

ND SRQR L ND LNH DQD L ND DRLD RORD DNHIIDWDRNICH. PXDNPDXQD R
%DLEDOD

+H QXL QD PDOLKLQL D PH QD PDNDPDNDQR R O)XQD SIDQDDDK B K RIL PR N X
SX PH QD NHLNL L NHLD OD QXL R NDKPRNOENRIX .ID KRIRMDIRQBDL IR N
PDQDR R QD NXPX D PH QD KDXPDQD

$ SDX ND KDQD R ORNR R ND OXDNDQLHGHD DX XODXNBFR LPID ® D R BN |
QD KDH L NDKL R ND ODQDL QXL LQKDRDLHLHS RN DY BDNNHXINL ZDRH H
QD PDNXD D PH QD PDOLKLQL DPHD RAMPRONDIPDND
KRRODNRODNRLD

681'$< 6&+22/ (;%,7,21 2) :$,$/8%

7KH UHMRLFLQJ H\HV RI WKH FKLO GWHOL OMWKIHW K@ JKIRPH R MK R Q O
PLQLVWHU 5HY 0 .XWDHIDDWXQR RQ7EM BMBXDQHME DQG DW WKH
DUULYDO RI WKH JLUOVY VFKRRO |URPJW KHIUH UUNBYW WRKRRBUKR X\
VFKRRO DQG WR DOO WKH FODVVHV RIHW K HD §¥Q G FO®RKRIRORR| .DZ
.DZDLORD ZLWK WKHLU I0DJV :DLRMNXOHLD&BEMH.D FRRIHRIMNQNDG
IODJ 7KHUH ZHUH 10DJV WRWD® LR VDKL WKNH UB L QK FR QFW R H WDV 9
WKH FKLOGUHQ DQG WHHQV RI W KHWAXIGLDQ J6 E R RRIOH ZZ MG W B & GUWIO
YRLFHV Rl WKH FKLOGUHQ VRXQGLQJ LHRW R QDK H§ F& XW KK MARKKH Q H \
EXLOGLQJ ZDV YHUAKIK OV V BAHQIMNQIWMY B HVOKRR E\ HYHU\ VFKRRO

ORNXOHLD 6FKRRO WKH\ ZHUH WDXJKW Rl WKH EXUQLQJ EXVK DW +
‘DLPHD 6FKRRO WKH\ ZHUH JLYHQ WKH ODZ DW 6LQDL

‘DLDOHH 6FKRRO WHKRAWHDKXINXRAFWRRO 5XWK DQG 1DRPL
.DPRRORD 6FKRRO WKH JLYLQJ RI 6DPXHO WR (OL

.DZDLORD 6FKRRO FODVV RI WKH EMDWHIX®SIHNRQ®P HYWHRIZHUH
“HVXV

&ODVV Rl WHMWEMIMWRUDRI -DFRE

&ODVV RI DGXOWV $DURQ DQG KLV FKLOGUHQ

&0DVV $GDP (YH DQG (GHQ

&ODVV 1RIXK DQBDW IORRG

&ODVV S$EUDKDP DQG KLV SUD\HU IRU 6RGRP

&ODVV $EUDKDPYV VDFULILFLQJ ,VDDF

&ODVV RI WKH OLWWOH RQHV ORVHV LQ KLV FKLOGKRRG \HDUYV

7TKHVH VFKRROV DQG FODVVHV ZHUH G XHO &€ XARAW X8 Q DQL IXAHW MR IT X |
WKHVH DVVLIQPHQWY DQG WKH UMHWRHMWVRIRVRMHKMWEGRQ®Y GG



VHHQ 7KH DGXOWVJBHRMRQHANG/ LQQWRKH HMKIHQRK WDIGH HQ XRJ HWKL V
JHQHUDWLRQ RI :DLDOXD FRPSHWHQW LQ WKH %LEOH

O0DQ\ ZHUH WKH YLVLWRUYV DQG WKGE@GV WR 6HMHRWV WRH SG&OW V¥ U WKW
FKLOGUHQ RQ WKLV JUHDW GD\ RI WEE FKBUY UG K R W K VP KIRRXQ K
RI WKH WHDFKHUV DQG WKH VWXGHQWV $QG ZKHQ WKH ZRUN
MRXUQH\ ZDV VHW XS DJDLQ DQG WKMWRPKRRCGOPBREREZI WKHL U U
lanai WKDW zZzDV PDGH E\ WKH SDUHQWY WRHDF&EQOEBEH HQKDW HV K H \
WRIJHWKHU ZLWK WKH SDUHQWYV D@GWKHKIN ZH WV HWRIUO/ IDQ G HAGK AL MJI
VZHHW WKLQJV WKDW KDG EHHQ SURYLGHG

.D 1XSHSD .XRNRD @®Ortober1&7) SDJIJH

1$ 0($+28 2 .((+8.$, 20D ND ORMRPDWWMDIDHOD XMDR®RDD PDL NHLD
PHD KRX OD :DLDOXD NH $OLL (PPD .QBHONRIMLPDQID KINHOBD S X
LKR QHL L QD NDLDXOX R XD DLQD (KX BLQ@HN DRP@IDQ RTB DDNMRIN X D
ND 3RDRQR DH KROR DNX OD RLD HNKXBNXBXNPILDLMERRBLD KRLO X
ND OXD R /DQLZDKLQH D QR NHDDRLNIX 3RDRDKLNH SOFOQR RO
KROR L :DLDQDH PD ND ODH R .DHQINRN NID KNRNK D @D L XD LORIK H
H QD NDPDDLQD R :DLDQDH 2KRL PDL RDDOMD NIH SHRIDNRR X RDHNF
KLNL KRX PD :DLDOXD 3RDKD DH KROR K KX QRQH PN QH K R X
LNH PDRSRSR LD DL KRL QR ND PHDKLANTKQXD N D PZD HQLN HR S\RID R D
LD DL $ L NRQD ZD QDH H PDNDLNDLRDEDRLOD LODERNDELNPPRNR L
PLQXWH DL LD QR QDH H NH DKR CRICKRR ON X OODNIH @K BDIOLL @R X0 L B
R .RRODXORD PRH PD NDKL R - .DOXHKIX (¥SDQBD §RQADNDQDZDL
3RDOLPD KROR ORD L .DOLXZDD L ®DKDD DNXDSKID D LDEBKQM DL
3RDRQR DH KRL ORD PDL L +RQROXOX R ND SDX QR LD R NRQD P

8D SDX R /RNRHD L ND KDQD LD D RHRMIR LOZDIX IR B NNRD ( KRUNDDK. RQ H L

H NH .RQRKLNL KRX R XD PDX ORNR (@H.ID S3DQO R¥DHH FAIDLL RHN HP DN R
NLDNDKL :DLOHOHDLHNRID N K ®R®DB RQMDHQD L ND OD 6DEDWL QHL
PRDQD L ND SLKD ORD L QD DNDDNDLKID @D H®DRD LIDHDR DRNYOD P/RING Bl
PDZDKR DH R :DLDOXD SRQRL +H Z0DOIH §RS®DRL:PDEOKDLQ HLL H
QD NDQH QD ZDKLQH QD NHLNL KH PNE KRR HNUHL $SO0LK.D: INKOL QM L 28 L

7KLV DUWLFOH WDONV DERXW VHYHUD®GVQWHRV WK B ELNZW U H DU
YLVLW E\ $0OL<L (PPD .DOHOHRQDOD Q IKRWE\HWZKLH HWR P HD R H MIXR WK D!
ZULWLQJ KDG DOUHDG\ SDVVHG DHEB\Q $FPRUGIVQWW®ER WK H\2 DL
ODQGV RI (KXNDL ~ +HU YLVLW WR SNRkDHLV KIS EFHLQ MF DVARO V R H QMK
SODFH RI /DQLZDKLQH )URP WKHUH MKHNVW D DYHDHG DVKRIXQQ D FoH H
':DLDOXD YLD .ROHNROH :KHQ VKH FDPH @ IZHQWRVDLYDROKWY WKH

SODFH RI /DQLZDKLQH DW WKH ILV KSRQ@hol#tle WH MK W LLPGIV R$ PV DWW
WKDW VKH ZHQW WR WKH GLVW ULHFWXRIQ.HRGRWDPR ¥RRER OXQE WKHQ

7KH VHFRQG ELW RI QHZV PHQWLRQV WKDW ZRUN RQ /RNRHD DQG
W FDOOV WKHVH WZR *WKH JUHDWDM \FOIRIQE G RIX K XQIEH U WHKHH 2
WKHkandizki RI WKH SRQGV 7R ZKDW H[WHQW RPW WKLQYJ ZRHUN D FR C
WR ZKDW H[WHQW ZDV WKLV ZRDNGABKH LRDQRW HO@BIQEH BX W RZX D
LV WKDW IRU WKUHH GD\V VHYHUD® KIX®PEDBEPKBOZRBHYR FQG L
RI LAk&Mkai RU EXOUXVK PDUVK SODQWWXD DED® HWE KZH. WRKF WE 1
PXOWLWXGH RI WKHVH GHDG SO DAXMVD USWY. FOKIH IHVQ & DRV WKKLHY VBHRHU |
WKHUH ORRNLQJ RQ DQG DGYLVLQJ



.D 1XSHSD .XRNRD @&®NXbvembé&rR867) SDJH

81,+,3,/, 2+H XPL ND QXL R QD DNXD XQRINRIBIROIDEDINO-RNDKBZDL KRO
NHX ND R .DZDLORD R NDKL QXL R OIDLROQL KIRRNHN M SDEKDONDHWD KIP L
DNXD KRRQLQLSR KRL NHNDKL KRRBXQDRD RDIH SDKR NBKDKLNXD QG
D OLOR L NHNDKL H PDODPD DL

63,5,7 2) 7+( '($' 27KH QXPEHU Rl GHD NS LRILWY MW RCKHVHQWLUH UL
.DZDLORD LV H[WUH®GIDFRHV LRV WKBE\DSS. ULLW \L \R D ®& HV& H WKHUH

ODV\EH VRPH RI WKHVH VSLULWYV DUWRPUHRRINHGEOL WWMRPHH GURID/UR
GXH WR QR FDUH RI VRPH RI WKHP DQG VRPH DUH RYHUFRPH E\ FD

.D 1XSHSD . XRNRD @®Auqusti1B&8) SDJH

$ +,., $1% 0%, 2 .$ $8 :$$ 2 +220%,/($18( 0$:$+2 3212 2
:$,$/8% $ 3$( ,8.%

, ND ZDQDDR SXOHKXOHKX R NHNDKD QXD NICHN DXD. DNB QXX [ONHLD ND
PHD XOLXOL D KD X IXGRIRIPO NIH NZID ZD. PNDIZ [RK R L O ZB DDR X D
KXQRQD QHL D XD R .DXNDQDSRNLLNRQUDNRRID SD X DDDHRDOTD QR DD R
L ND LPX R ND SXRDDRRENXND NDH/DH KDDRAHID KNDLP)XR SXDD ND

LOLR NH NRHOHSDODX ND PDLD NRX®KQR Z B OFH X\CD PHDX K N HD KIID ORR N |
ND D PDL OD QR KRL PDL XND R .D®H @WR®DD KPNO RPDDR RNDD ROQH
QR KRL D PDODPDODPD R NDL D NRHKXPINHDROMDLDX@RINH OFD H KRF
ND PDQDR QR NHNDKL R ND SRH PD @IDXNRX [R 20K R FD DGR QCRR DDD ) RK R
, ODZD QR L NH DR DQD KDODNLND DD ONGXYL HOBOMLRQGBRDDR XD
+RRPDLOHDQXH D SDH L NDKD RQH RHXPHDRIXPXIDNRQI®ND R ND
QHL KH PHD ROH LD L QD NDPDDL@MIH KLENK DQ DDLZMIXKL MD X RDER D
ZDL DDKX NH NDSD PDORR D KHOHKDNXDOIX OBRDOKQIRRDOKMRORQD SRXL L
D NLL LD DNX OD ND DXZDD H KRRNFP&DXDLX I$ DX DD SOH KFORNQBDQD S|
LD DH OD NHOD D PH NHLD PD NDXKOO®MRNEPBDDQND BSDD :IDIQAHD D k
NDXKDOH D PH QD NDQDND D R NHNDIKIRSBH QK RRRKBIRLRXDXZDD
OD R +RRPDLOHDQXH PD NHNDKL KDOH QXL D QDQL D PDLNDL ORD
DH R .DXNDQDSRNLL ZDOH QR D PH RDDRKMXLR XS HMLNLKOR DR . XN >
LD DL QD PHD H SLOL DQD LD LD DXIX IPNML NNDNPR RS X.QIORRXD XD D DL
+DZHD R OXPL R IXL@D INNDIQBERL L QRKR DL

7+( $55,9%/ 2) 7+( &$12( )/((7 2) +220$,/($18( ',5(&7/<
2876,'( :$,$/8% $1' ,76 &20,1* $6+25(

,Q WKH WZLOLJKW GDZQ RQH GD\ WWKH HSIHR\ORR U VL IQP JVIDZ WIKQHG G D |
FKDWWHUHG DQG UXPRUHG WK DWVRXWADLGERH ZIDW KWK IR IUD KWV I0Q @D Z
RI .DXNDQDSRNLL ZKHQ DOO WKHin&HRISWHKHKBGJ OADN EBHG MLQNG W K
IURP .DKXNX 3W WR .DHQD 3W W KGO RJIKMKH S [RJl WHKHH CEIRUHPHQW
EUHD@JIUXMKM™ EDQDQD SXGGLQJ WKH EUHDVKIW XLWH WKIHWADUR SXGC
EXUQLQJ LQGHHG IURP WKH XSODQ®&VHRV . DVACH. G B D DAOFG W EH RDHDH R |
EULJKW DQG WKHEHMRZD EG WKW DNDRIROOV DG LMPZODUO\ IRU WKF
KDUERU WKDW WKH FDQRH IOHHW RPMW HRUHEGK BQGL MWW W KN WRKR X K
GD\ WKH\ VWD\HG RXWVLGH D ORQJRNLEPH. BQBDIKHRQHKRN WKE HQR:
VPDOOHU VZLIW FDQRHV RI WKH KLJK BSBWVWVHGJHU RH HRORPDRQGE D Q X
ODQGHG RQ WKH VDQG LW ZDVQT\WRSIHDNKRWW DW. R WKK B JF V@RW KR
QDWLYHV DUULYLQJ WR WKH SODFHSROQMKXHWHRIQ RRDNAG ZHQW WR
SXWWLQJ R@aV R G Zhige" @RR1 .DXNDQDSRNLL DQG WROG DOO WKH
DQG WKH FDQRH IOHHW ZDV IHWFKH G WKR W WDHQUG $I0 8 IRR QYK HZ BWR S
ZHOFRPHG LQ WKH YLOODJH IURP :D QP WIXHVRRPRINXDOBGDWKKH ILUP
SHRSOH DQG RI VRPH SHRSOH VDWHD®Q@XW KD ¥ DIQRIHH WOIHEH VW $0Q G +



JUHDW KRXVH RI EHDXW\ DQG YHUNRSOHW REROWM EBFND QMHIRN EL F
DQG WKH FDUHWDNHUV RI WKH FKLOBU\WNXQIRAMKLBIRQH QG C
FRQFHUQLQJ WKLY XQWLO WKH WDRBAKKDW RIKHD ZPHDR @KWK RN K
.DDOD WKDW XSODQG RI EHDXW\ WKDW ZDV OLYHG LQ

+LVWRULF 0ODSV DQG ,O0XVWUDWLRQV

+LVWRULF PDSV GUDZLQJV DQG SKPRWRYRKWHIOGS WR LB\D SQWW 5QE
WKH PDQ\ FKDQJHV WKDW KDYH WDNHQ SODFH LQ WKHWQ@HJILRQ 7

RU VNHWFK E\ (GZLQ /RFNH )LJKRMNRHD 73RN & NIDW DK W& RZZ
FRFRQXW WUHHY DQG VHYHUDO VWUXAWXWKN (RUHJE\R XYEE $HPE
VDLOLQJ VKLS FDQ EH VHH0EDQGNVKWRELW \ZDQON DU WUBDEOH QH|

7KH HDUOLHVW PDS IRXQG IRU WKH SHRMHFW DDHEQ EQXW ZLWKRA@
YJLIXUH $ IHZ SODWRSRDPHIVKD D GHRWXWHE DCOUHGLD GO XVWHU RI
GHSLFWHG QHDU :DLDROX® DG WK MNRHDICKONORX BH WHHH © D

7KH QH[W PDS GHSLFWYV :DLDOXD %D\ LQ JLIXUH 7KH FRDYV
QRZ .DPHKDPHKD +LJKZD\ ,Q WKH YLMRHDIVLWRIGW K HF 3/UHREM HDFOAR @
VHYHUDO VWUXFWXUHV RQH RI ZKWHHW. V:ORDEHBRGQLY ERXWEB\ |
MBNRuD 3RQG DUHD LV ODEHOHG DV 361Z\D R 9\ONMOWQNGU D WKHHG $ @ DW XK OX
DW LWV PRXWK DQG WKH (PHUVRQ KRXVH DORQJ LWV EDQNYV

JLIXUH  $0Q RU RI WHIH WREXKXD X GL YEDLE\ /RFARISVWHG IURP
.LUFK DQG 6DKOLQV



JLIXUH SRUWLRQ RI D KLVWRULF PDS7KH.DZ3B URRLDP DOR I \EJRWIDHEF W
ORFDWLRQ LV LQGLFDWHG LQ SXUSOH

$ :DLDOXD $JULFXOWXUDO &R PDS VKRZV /DQG &ODLP $ZDUG /[«

/RNRHD LV ODEHOHG DV 3)LVK 3RQG UH QGOXMVMUDMNGEL HQ IVXG VBNF
UHJLRQ

7TRSRJUDSKLF PDSV IURP JLIXUH DQCGLQFUHDYXQHO\ XWKERDL]!
ODQGVFDSH 6HYHUDO IHDWKRHASOWKHDW DDUSSNDVYLWRHEHQ WKH P
UHSODFHG E\ KRXVHDWB\VWURXRWYEYV RR DARQPXFMNVRRVH ODWHU PDSYV
DUH DOVR FOHDUIDA SKRVWRHDQKDMHIWRP QG )LIXWIXUH



JLIXUH SRUWLRQPRSIR) KDIVDAORADL Bo D\ -DKMVBRSUR[LPDWW ISRIR MY AW DIRFFFDWHG LQ SXUSOH



0—KHOH /DQG 7MHAQHWHVEQRE Rl .DZDLORD

7KH FKDQJH LQ WKH WUDGLWLRQDO @ 2 QW8 KMWHIQK DI YRV YW P HQW RZ D\
RI &RPPLVVLRQHUV WR 4XLHW /DQG 7LWIIOH V¥ UEH D WPMHK B R 8 KDW,RRNQS O
GXULQJ WKH ILUVW IHZHPROWKKDRPHKB WKDQG PRWU KLV FKLHIV ZRUN
RXW WKHLU LQWHUHVWYVY LQ WKH GRDQUDWQR| 2ZDKHUHBRGRRG 7KL W EHY
%RRN 7KH .LQJ UHWDLQHG URXJKOWRZQ 0DQRY KWW D\5 KUR[REZDW
D PLOOLRQ DQG D KDOI DFUHV ZHUH T&HVLRQRMKIHG BY D'RG ¥ IDPRXQW/
WR DERXW D PLOOLRQ DQG D KDO IGHG M QKMRIZ VBXHHY MQ W B 8 IMKH QR
FODLP EHIRUH WKH /DQG &RPPLVVLRQ

,Q WKH IDOO RI OHJLVODWLRQ Z®WHSBQWH G ODQ 6 R ZE LR B HWW K
&RPPLVVLRQ IRU ODQGYV WKDW WKHD ZHRWH QW QYD WRLLD JRDIRKK. INQ W E
%\ WKH /DQG &RPPLVVLRQ KDG P®\G D QG VKIMG/ UM HDLOYOH ® | \WHK/IW L 7 |
DERXW ODQG FODLPV 7KLV WHHWVLWROQWL K DWHIF RUGHIG BLHHQ VR
RQ PLFURILOP 8OWLPDWH O \kilsdnd DIDIQE FODD PG Zrhbin® ZDUGHG WR

WRWDOLQJ RQO\ DERXW DFUHRHMQG UHFRUGHG LQ WHQ ODUJH

,Q WKH WLPH SUHFHGLQJ WKH 0—KHOH .DKHNLOL .HUHDXPRNX EURYV
DV WKRH :BPKOOXID 'LVWULFW 8SRQ KLV GHIMMKH GDVVH®KWR:DLD
HUHDXPRNXYJV VLVWHU /\GLD .HNXDSLuULDHA 4PY+HKDEBDUVKEBRWHYP-
.DuDKXPDQX LQKHULWHG WKH ODQG ZBIQE SORYHG W R KBIWKQLEFH .~
$IWHU . QDuXTV GHDWK WKH OD@X EHORQJHG WR 9LFWRULD .DP

'XULQJ WKH 0—KHOH RI .DP —P D O XQFKH. GMRS \J K H QDD MG\G | WR Pl \. B PP

JRYHUQPHQW ODQGV 6&hpLa@RG @PRWLPHRGH MRAHYHU DQG LW UHPDL

SRVVHVVLRQ D OR QahupuaW R I\BIOH: IDGIVMIDEAHADVE DUGY IRU SDUFHOV ZLWK

.DZDLORD ZHUH JGXQ\WHGHY R Q \W@dalid W& VIDR/ RIHUH PDGH IRU .DZDLO

$KXSXDuD DQG ZHUH DZDUGHG :DLK&RWMDLR$LQDDQG 4SHMO®D RRI

&ODLP ZHUH PDGH IRU WKH SURMHUB®W BWHKHKNO &5'Q ® MIKUHEAH \ZHHHU Hi]
7KH GDWD IRXQ G WKL @ KK H& $ W FANDMAWG CEHHOIREYV SUH V

&ODLP E\ :HZHKL Zpaval RFUHAHY HQIB ® X5 K B8 XWadkeOtld/ D Q G

JRXUG ODQGV DV ZHk ODIM I LMKK LMXIUU P BKSWHF LdLFD@D\ IIRMU WKH SUR
DUHD DQG LW DSSHDUV VbR KWYLH KRG WD Q HED RAp@Da RIQBHIH WKH RWK
ORFDWHG WHYpAaPRRQQAABUPDOOLY DV IROORZYV

1R "HZHKL :DLDOXD -DQXDU\
15 Y

, :HZHKL KHUHE\ HUBOQDIRQY PODPGD ZKLFKPZWKH WHOB RI
.DPHKDPHKD , D FO®DPFIRDLODKRG BEA®RW DQG D SRQ

7TKH ILUVW LV 1XXNDXLOD ZKHUHWHKNWXDURXQGRGA Eb Q0 ONKHHONEX D
VWUHDP

7KH VHFRQG LV .DQHNXDNXD .DAD LOERPWZDWHYRUUZRXQGHGKEHUH D
.XRNRD PD«<V DQG WKH SDOL DQG .DKXQD<«V ODQG

7KH WKLUG LV /RNRHD ZKHUH WKHR®ULNRRQHY ORQL WXH WBDN VQ RV W
SNDHKDTV RQ WKRQVRXKWKZHVVBDOL.DKXQDTV

7KH IRXUWK DWDIBAXSWADWKHUH LV RYEYCRILEXKNIKK OWR VX URI
.DZLZL PD



JLIXUH 3RUWLRQ RI D :DLDOXD $JULFXOWKHN DS SRR[SPQWRDS U RIMGH®
ORFDWLRQ LV LQGLFDWHG LQ SXUSOH



JLIXUH BRUWLRQ RI D 86*6 HOD BB RHNPEWHDB Q RWHIFQVG ORFWWG LQ SXUSOH



JLIXUH 3RD® BSRE@\RERUSYV RI (QJLQHKHWSSURADBDW HL R QRIWHFQGORFWWG LQ SXUSOH



JLIXUH SRUWLRQ RI D DHULDO SKRWR 86'$

JLIXUH SRUWLRQ RI D DHULDO SKRWR 86*6



7TKH ILIWK LV .DZDLSXROR ZKHUHIWRKXQEGHG B\ S\RKRVIHRRI BDDN XO R
DQG WKH SDOL DQG .XRNRD PD O\XSRIRXQEHEOER WKH/RRRWBD OR
DQG WKH FRFRQXW JURYH DQG WKH SRQGV

7KH VL[WK LV 3DKXL 8NRD ZKHUH W&BHB EVY WRQR VIR RU GRIILIWRIDQ
DQG 1DQD DQG .XDKDQD $OVR WKHQEH® B\ VEE AW SR DB/RDED W
PDYV

7KH VHYHQWK LV P\ KRXVH ORW VXUUBRQYGHEGEW MK BR®G DQG
, DOVR KDYH WKH REHKW WKR | UWKWVDINEHO LWKUNP S D

7KHUH LV D GDLO\ ULJKW WR WDNW RQ/X\ MWX W KH I2L\EQ G\ RVW BDHIVH W
LV ZKHQ WKH\ FDQ EH FDXJKW 7KP\UPDINXD®Y\K® & B AN LK WRW KSHDWY/H
7KHUH LV DOVR D NXOD ZDXNH DW @DX\\CHO BWD. DNYER ORBRO V R KKRDNMH
DUH P\ FODLP LWRQOBFXURDLIQW DZDUG GRFXPHQW

:(:(+, ; KLV PDUN

) 7 Y
1R "HZHKL :DLDOXD -DQXDU\

.ROLNROL +RRKLNLLD 8D LNH DX MDQDZDLQRIPPINDDLODXRD1XND
(RQR PDX DSDQD DQD

$SDQD ORL NDOD

$SDQD ORL NDOD PD .DQHNXDNXD
$SDQD ORL NDOD PD .DQHNXDNXD
$SDQD ORDNBDPID KXLNL

$sSDQD S3DKDOH PD /RORHD
$SDQD .XOHDQD SD XDOD
$sSDQD .XOHDQD SD KRORKRORQD

$SDQD ODXND PXOLZDL R $QDKXOX
:DLDQDH SDODJIDINDRRODXSRNR NDKDZDL

$SDQD ODXND DLDDDRDBKNPKXDZDL RDRRQO DX KR NS DKMDO L

$SDQD ODXND ORL R .DKLZDL
:DLDQDH SDOL ORDL.RPRARXIOBRINR NR<«X DLQD

$SDQD ODXND SDKDOH QR .RDLDZD

'DLDQDH ORNR R .ROLNROL .HDODSDKXQXL

ODNDL SRDOLPD 80XQLX

.RRODXSRNR /RNRHD

$SDQD ODXND /RNRHD :DLDQDH DORRODKSRNRDRNRHDD R .DF
$SDQD +H NER®HD®D FDOLNH PH NR 3RINMLKR .ROLNROL

$SDQD +H NXOHDRXROBR XD @HRLQERI D DMNR X

ODL NQRD PDX PDNXD PDL ND DSDQD ,NDODNHDRHDPHED®EKD , $R!
PDL D . XRNRD PDL ,ND ZD PDPXD DNX IRQPR ZPBEURDDBBRKR DC



$ROH PHD NHDNHD $SDQD QRQD QR ,QRKARDDRDIP X¥RDNXPRINR (PHVR
NHDNHD

.DKRHND +RRKLNLLD 8D OLNH SX NR PDXD LNH PH NR .ROLNROL LN

&ODLP E\ . XRNRD FR®Y¥ LMWNVGE RDIB® XWWHRG KRXVH ORWYV DQG D SR
«<—SDQD LV VSHFBEULRDBPW IRUHWD K HWF B Q SMHRRHQW IBWVRIKOR Q\ IRU DOO
tpana Rl &ODLP LV DV IROORZV

1R .XRNRD
15 Y

7R WKH +RQRUDEOH /DQG &RPPLVVLROQM®RY ODQG.ORW RIDLDIOPXD FOD|
RQ 2DKX )URP WKHPEGNBWW KRIV.$KREXDZD R IKHDI® [EORDDQ XL

IURP WKH XSODQG WR WKH VHD )URP WWDWZWLPRD KIXOHRDGD B\GW Z
IDKXLPRKR XQGHU */ :KHQ WKH ZDU RHG .DXDIDEZQVIJRWHU ZH UH
+RQRKLNLOXD DQG DQ «,,L Rl .DPDQDQXL QWPWE&LVDWDMRSE DX Q &G |F
* /IDDQXL

:KHQ .LNDOD GLHGNRHDDUQR RW /IRQZG D/VIWVBI\WH & KLYWLO WKH SHRSOH
ZHQW WR VFRRS VDOW DW $OLDSDDQRL EMARDP B IJLIQH .PPRK@JDW .D
D WRWDO DW WKLV WLPH RI VAHUH , LILSMOQWWIR WIKHHW DK HFQ@ O\COH HW F
WKDW zZDV WKH WLPH OLKL ZHUH WHMAXWRH G Q.XISXOOXVDEHELEXDLS
WKH <«LOLV DW .DZDLORD .DOHKXQXLDDMGDW P.DRX® QBRXDPH PLQH
WRIJHWKHU DOO WKHVH «¢, 0LV RI PLQH WRWDO WZHOYH

7TKHVH <,OLV RI PLQH ZKLFK , KDYHA RBBHXIQJRFG* [ URRDMKH®Y X\ QWLO
FODLP RI RFFXSDQFWXW OROWEK B RWMW 6 LHVDPQ DRXEAKD7KHVH

DUH P\ FODLPV ZKLFK DUH VWDWHGWRNBZ\IRKG WIRHPH @& ZRP I
GRFXPHQW

,Q WKH \HDU RI RXU /RUG 0 .H NPDWD RDU JPQ B HAH K HP Ol IUR PW R
WKH XSODQG WR WKH VHD IURP PN KDW L RV GZHKWARK VDKILHY VW B\M H &K RAR
\R X

/I .82.2%

) 7 Y

1R / .XRNRD

6HQW & .DPDLR RQH RI WKH FOHUNWKRU WKIHNVK /& H: RODILPDLRED W
WR VKRZ WKH VXUYH\V RI KLV FODLRANY. RVRNBH.PBRGBGO KR WKH N
DSSURYHG RI WKH FODLP DQG VXUYH\

) 7
/' .XRNRD :DLDOXD -DQXDU\

20RSDQD KRRKLNLLD 8D LNH DX LPDID@PID RDRHIL®D POLNEBKD PDX L
$SDQD $LQOD NDOD ORL PD /IDKXLPRKR
$SDQD $LQD NDOD ORL PD /DKXXL XND

$SDQD ORL R .DD PDXND R 3XDHQD
$SDQD ORL R .DKRX PDZDLQD R 3XDHQD
$SDQD ORNR $DODLNL PD

$SDQD ORL PD ND LLL R .XSDOX

$SDQD ORL PD ND LLL R .DLDXODXOD



$SDQD ORL PRR .DZDLODXPDLD LLL .DZDLSXROR

$SDQD ORL PRR NRQRKLNLODX NXOD

$SDQD ORL PRR .XDLSDLNL $QDKXOX LLL

$SDQD 3DKDOH $LQDLNL $QDKXOX

$SDQD 3DKDOH PD /RNRHD

$SDQD ORL PD .HDOLD R NHLP NMSDQD XO®IH &I HDM X DRID L
NH NXDL PDROL PH (PHVRQ PH ND XND KDDKDD KRH QD
$SDQD KH L NXOHDQD QRQD

$SDQD ODXND PRR R .HRQDH :DLDQDH DNRKDZRBL.DRQ$EBRKXO X
.RRODXSRNR DLQD .DKX

$SDQD ODXND DLQD R .DXDROH PRR QRQD
:DLDQDH DLQD R +XOXSXH ODNDL ORL SDDKDR .RRODXSRNR SD

$SDQD ODXND NR /DHD
:DLDQDH /RL SDDKDR .DOHLRNDQH
ODNDL SRDOLPD

.RRODXSRNR NR ,DHD

$SDQD ODXND NR .DXNDL :DLDQDH PREXSPQ®KIONDULODX ODN
.RRODXSRNR NR 1DQD DLQD

$SDQD ODXND NXOD ZDLKR ZDOH QR QD PHD D SDX ORD
:DLDQDH ODNDL .RRODXSRNR XD OLNH

$SDQD ODXND PRR R .DLDXODXOD
:DLDQDH NDKDZDL DDINDL.RFRRRDRSRNR XRLQD .DDORKDQ

$SDQD ODXND DLODO®HD DHDD :®LDDMHEPEZD ODNDL DS
.RRODXSRNR PRR R .DDHDZD

$SDQD ODXND /RL SDDKDR .DQHNXDNXD
:DLDQDH DLQD R +XNL ODNDL DLQD R .DXNDL .RRODXSRNR SDO

$SDQD ODXND ORRLMNDODIOD@DL DLQD R 3DNX
.RRODXSRNR DLQD R .DKRORNDL

$SDQD ODXND DLQD R .DPDKDOH :DIDIRPIRH .DDOX ORL ODNDL
.RRODXSRNR O0XOLZDL R $QDKXOX

$SDQD ODXND 3D R (PHVRQD :DLDQDHBOQBQ@XQXDXSXQL 0
.RRODXSRNR ORL .DDOHR

$SDQD ODXND /RNRHD :DLDQDH 3D RXZERNRL /RNRHDPXOLZDL

ODL D * /DDQXL PDL L ND ZD R .DDKXBPX®X H DHRPAGRH X HDDMH QNHD
KRRKLNLLD 8D OLNH SX NR PDXD LNH PH NR 2O0RSDQD

$Q LOQOWHUHVWLQJ ILQG LQ WKH 0—KHR®IOGEW DYAHD M QFIOHR \HYWHDVE D
/IRNRHD 7KHVH XQLWYV ZHUH FUHDWN® UXRWLRQVHABWY HGE EG BOHOWR



HQFORVXUHV ZHUH YDVW DV KLVWRAR P IMRXW RH MV Q¥R W H ADR/D $WX WR
8NRD ZLWK IDUPHUV VKDULQJ WKH ODQG /LQQHNLQ

3RVW 0—KHOH /DQG 8VH

5DQFKLQJ EHJDQ LQ .DZDLORD VKR UWDN DHWH ¥ HQKW R0 KW O¥H HODY® L
DQG XQFODLPHG SORWVY ZHUH PDGHRZQBIUWVKESH $I\R UNGHD WHL BB G PKY
WKH SULYDWHO\ RZQHG ODQG ZDV XOMHG/ HRIUGHD W WHD HDU D QRFXKQ @ X UBI(
FDVHV H[WHQVLYH ORJJLQJ HIIRUWYGSWHWHRG H [ Q® FO RS XU B /D &
SURYLGH ZRRG IRU IHQFHYV

6XJDUFDQH DJULFXOWXUH LQWHQVLIVAM® DOWHKHG )UDKHD 'ZE80DYJ
DFTXLUHG ODQG IURP *DVSDU 6LOYD DQ6U-H SH\RS BRIUR. G\WMRDEOL V|
VXJDUFDQH <DUGOH\ + 'LOOLRIKBDPLZZAR RDGHMD QWK K& R uD
25/ UDLOURDG H{WLHRXVDG M[K M VEILD i HVQWDFRLQWRWRG/HUYLFH WKH -
30DQWDWLRQYTV VXJDU PLOO LQ :MMOKRUTKE RID DY WRIDKE ARODORGWG)
+LJKZD\ IURP .DuHQD 3RLQW WR :DLDORXIKD DI DN IOHR IV UKFHN +HD[GWHDHE
30DQWDWLRQ ZDV ODWHU ERXJKW E\ M3 :DLDOXD $JULFXOWXUDO «

%\ WKH HDUO\ V ODQG LQ .DZDL®RJ ZDH B ¥ XMHIF IVRHJ ZR IV Ky
FDWWOH UDQFKLQJ VWLOO WDNLWIRSDBFANDVRZN®DQJY $BG HEOROQDOV
FRDVWDO VSULQJVY FRQWLQXHG LQ WKH DUHD IKHWRR KBHWHY +DQ
S5DLQERZ %ULGJH  ZDV EXLOW WR UH SDKH HE WDLIG HD UDKIHAK ZRREGRTQ
.DPHKDPHKD +LJKZD\ WR FURVV WKH $0® BXOXKH ¥IOW KD D\ BMEK RDIO B
7RZQ 7KH GLVWLQFWLYH GRXEOH KH BKR® EBWGCDHHDLHY MXVW VRXW

7KH ODWWHU "KPIOQ RX W KKD V VH HMDU X6 AL IRV Bl BWRR@W LRIVWKH WKH YL
VWXG\ DUHD ZLWK SURMHFWV VXFK DV6WEEOG®HRDORSPHERURD QEK |
PRGLILFDWLRQV WR WKH +DOHuLZD $QDpL DAXHWDKERKUBPHION LQKH ERDW
FRPSOHWHG LQ +DPPDWW HW B@®LuL ZKDGK S\VDKUHN DFFDWL F R WH\D X
UHFHQW \HDUV 1R WXXDWGXEBEBHEBQUHQRRMBMVHUHG LQ WKH PRVW UH
PRQLWRULQJ IRU ZRUN DW WKH SDUNHLRDUERWYDP®GWWYKH SD UWANR WK
UHODWLYHO\ QHBID WR MV& R V6 D RIMBKRUQIMB W\R/ LEEXOV® O\ UHPRYHG IURP W
VLWH

BUHYLRXV $UFKDHRORJ\

$ ZHDOWK RI DUFKDHRORJLFDO VWXGARYN KWEKHHIEOERZERQ GHFPW NGV
SURYLGHYVY LQIRUPDWLRQ RQ DUFKDHRORJLFDO LQYHVWLIJDWLRQV W
RI WKH SURMHFW TDIEHITH ) LOXVWY SRHAYEBXRVSDBMKIFMR/ DQG WKHLU Ut
ODUJHU UHJLRQ RI .DZDLORD DQG @HMVMKDRPWHQADBD«DOD<«D ZKLFK LC

2Q0H RI WKH HDUODLWWKRAD HRORQIGFRIORVHW K GLIHY WRM FRQCE\ - * OF$OOL"

,Q KLV VWXG\ RI 2uDKX KH UHWRERUGH B Z@XPHRWDR XAK M LW_HWH @ RA-D!
WKH SURMHFW Dnibté DV /' RIQ BV VDD G 6 LWH IRNRHD )LJXUH OF$0O
WKH VLWHYV DV IROORZV

6LWH 7ZR VW R®b VRIQQRIZVQKBIW VLGH RI WKH $QDKXOX 6WUHDP DI
+DOHLZD 6HPLQDU\ 2QH ZDV QDPHG 3R®R RVORBRRDB® WRR RWKHU ZD\
7KH\ DUH LQ QR ZD\ GLIITHUHQW IUER RBU & M DU X VWRHEGH MU FORQ B WFDHU G
VWRQHV LQ WKH YLFLQLW\ XQOHVWWRLQWHG RXW E\ RQH RI WKH +C



JLIXUH BUHYLRXVY DUFKDHRORJLKBIOSURMEBEWVDIWHW KH YLFLQLW\ RI W



7TDEOH BUHYLRXV $UFKDHRORJ\ LQ .DZDLORD

$XWKRU DQG <HDU /RFDWLRQ ‘RUN &RPSOHWHG JLQGLQJV
OF$OOLVWHU ,VODQG RI 2puDKX $UFKDHR 8 RRURIHIG 6XQE HA[DP L QF$0 O L DW AK ZKR DR ILFID @ LWL MHY R Q
.DZDLORD 6LWHV QHDU WdoHVSWRRMH/F WRIBIRHBI BQUFSONRGD
JLVKSRQG
&KLQLDJR +DOHULRD OWSDWVWY 5HVRXUFHYV 6XUYH\ 5HFRUGHG 6LWHZD O ODUH R DYQRULIEF X O W KXIDFW V FI
5RDG FRPSOH] WKH (WHIDWGR @ ®BPHY DQ ROG FKXUFK
6LQRWR &RDVWDO RRQBLUVAD QFHIBRUYHQW | L@GWULIQIL ILFD
%DUUHUD  Mauka Rl 8NR<D5HFRQQDLVVDQFHR6XIUNHALFDRW ILQGLQJV
JLVKSRQG
6PLWK DQG OMDVVH %XULDO 'LVLQWHUPHQWLQV ZH{XH DG RRWHG LORP 5G 73 MIZGIMWHEHDYV 6LWH
OFODKRQ 70. %XULDO 'LVLQWHUPHQW +XPDQ UHPDRQVVZB O 5 DHFR ORI GZIHBURPORQRIMGK HU F
GHVLJQDWHG DV 6LWH
LUFK DQG 6BROK@®X 9DOOH\ $KDGHPLFZRHVRDNPHV SXBJILVKWEDIFKVRIQ WKH BRDPWRWKRRJIUDSK\ DQG
VHWWOHPHQW PRGHOV
ORRUH HW DG@DOHULZD % HDUFAKKDHRORJLFDGHBRHWMR BLWH D PXOWL FRPSROHQWEKDEDWY WAIRMQHDUHD 61
3DUN ([WHQVBRQYH\ ILUH SLWV 6LWISRVW RSV GOLOVH DQ G B KIRMVAREDEDHE MQ-V

WKH KHDOLQJ VWREXP 8 QMR EVOF$OOLVWHU
$WKHQV HW DO 3RQGUSNRUBDOHRHQYLURGFRAH@WIBAWRYLGHGPMHQWNRWUSDRQYBGODQAHRBRUMVIRZ UDSLGO\

5HVHDUFK GHFOLQHG DURXQG %'
%RUWKZLFN HOW DO SUFKDHRORJLFDQOGHXQYWORWRG\6LWHYV ,, UBRBLQV :: DDIOXPDQ ERUKLVWRULF WUDYV
DQGXUYH\ GXPS D FXOWEBUDO WIBNHIXIDXHQD 6WRQH

DQG




7TDEOH &RQWLQXHG

$XWKRU DQG <HDU /RFDWLRQ ‘RUN &RPSOHWHG JLQGLQJV
OF*HUW\ DQG/6SHDU $UFKDHRORJLFDOHPRUVWMR BLWH SRVAKDWFIFRE® GH D ERXOGHU ZDOO
SRU DQG6XUYH\
ORRUH DQG +DOH<LZD -RHY8YHUW,QOW 'LVFRYRIWWHG RQ WK R YLHQUD\ GRYI HKXWPH@WJ @ PRE RQFRDEXBWLDQG RQH
. HQQHG\ SHSRUW FKLOG 7KHZHHRADGAKWLIQDWHG DV 6LWH
+DPPDWW DQ®OH«LZD %HBRKLDO 5HLQWHUPHQWKXPDQ FKLIW B UHBWIWR/QRUKH. @ ROZFORFLELMHNVLILHG LQ DQ
6KLGHOHU 3DUN HDUOLHU DUFKDHRORJLFDO LQYHQWRU\ VXUYH\ OF'HUPRWW HW L
OF'HUPRWW HWOMILZD %HPFRKDHRORJLFDOHPRU@MRBLVEH / WKIDP®RBDWH Q BXXPDO DQG VXEVXUIDFH
3DUN 6XUYH\ FXOWXUDO OD\HU
<HRPDQV 70. 'DWD 5HFRYHU\ ([FDYROVBHW KSR UW BREINIHREX FOD UBRIMW GHSRVLWY ,GHQWLIL
SRU DQG FXOWXUDO OD\HU DERYH D WUDGHDW.RQBYD MXOUMMUDDQA DQH Ul U'DRV
+ FDOS$' DQGQRQMRGD W FDOS'
%RUWKZLFN HRWIW® 6 KRUHSUFKDHRORJLF D QOGHYWQWRG\GLWHUDLOYRD GDALIJKWVBIZIWDQN IRXQGDWLRQ DQG
6NDWHERDUG63DYN\ D FXOWXUDO OD\HU
%RUWKZLFN HMOB@LZD % HOUFKKDHRORJLFDAOR YYHQMWREDQW ILQGV
3DUN 6XUYH\
7XOFKLQ HW DO +D GHHAKDHROBRBKFDAOR VLIQLILFDQW ILQGYV
3DUN $VVHVVPHQW
5RKHU DQG +DOH<«LZD %H®PFRKDHRORJLFD@R VLJQLILFDQW ILQGYV
+DPPDWW  3DUN ORQLWRULQJ
5RKHU DQG +DOH<LZD %H®FERKDHRORJIJLFDPRXQG DGGLWLRQDOW PRBIQSDHMDR € ¥ ILWKD O\ UHBRUGHG KXPDQ
+DPPDWW  3DUN ORQLWRULQJ EXULDO DQG FXOWXUDO OD\HU
*DUUHWW HW DO +DOH<«LZD 7RZQ IR WVEKQHRGROW DIOQ GV
ORQLWRULQJ
ORRUH .HQ®&u& +DOH<LZD $UFKDHRORIHFQWL,IQ WIGQaN R/ D UDLVHG URIDFRIIAU KW H YW Z R X DRAV B BLED W K
6XUYH\ UHPDLQV RI D PRUWDUWMG! EULFIN WMNKPSHMOMDAL\WK DQ XSULJKW VW

DQG 6LWH JRREXKOWEUD O RXWFURSYV




7TDEOH &RQWLQXHG

$XWKRU DQG <HDU /IRFDWLRQ RUN &RPSOHWHG JLQGLQJV

3DUN DQG &RDPHRVPHKD $ZFKDHRORJLFD®@R VLJQLILFDQW ILQGYV
/JRNRHD 30 D@&GLWRULQJ
$QDKXOX 30

21+DUH HW DO RZODOH<I$TF KDHRORJL FDHF ROGHHBWRWH XUARQ@QFQG WA CHDWFXOWXUDO GHSRV
6XUYH\
29'D\ DQG %\HDOKM<LZD -RHTV $UFKD HFSGIRRUF®G 6L W H VHYHUDO VHWIVFR) KXIRPGI QW PWDKR X J KO &V R K
ORQLWRULQJ SDUW RI| W KZ#D R{RGV HDOBRQ GVFDSLQJ
OF(OUR\ DQGVauka +DOH<«LZD $UFKDHRORILHFQWL,IQ ¥iGQON R/ D KLVWRULF URDG
'XKD\ORQVRG 6XUYH\
5RELQV DQG &XUUHQW 3UBMARWHRORJLFDOUDIWHG D SODQ IRWRIPRQHWRGLO WKRRW R YAHONDDELROQWKWSDUWYV R1
'"HVLOHWYV  $UHD ORQLWRULQJ 30FUUHQW SURMHFW DUHD
ORQDKDQ DQMRNRHD )LVKSRQG $UF KD HR®HRQ WAD DH @ YIS QVIBGHW RR/NISIERX GD 6L6MY HQ IHDWXUHV ZHUH
7KXUPDQ 6XUYH\ DVVRFLDWHG/ RERGEGWKRQVLVWLQJ M MHQUMWDDD O\OO/D @GS @& W ZR
FDYHV
6LPV HW DO Mauka Rl 8NR«D$UFKDHRORJLFDGHPRHWMRD\SRUWYRQ LR HQKH. IS BIBY WRXW R WLV 2AHRDAB DV VHYHUDO
JLVKSRQG 6XUYH\ KLVWRULF DUWLIDFWV

1RWH 6LWH QXPEHUV SUHIDFHG E\



JLIXUH $UFKDHRMR.JDLFDICORDW® ERRR 5 \WWKYGO6 XPPHUV




6LWH $ VPDOO IUHVK ZDWHU SR®GHFRKHIUSQ 8 V H QD LBHRWQ GV W\ O O

GLYLGHG IURP D VPDOO VWUHDP LMER Z\KDFKWRWOMH RXQMO HIYVWRD N |

HPEDQNPHQW WV RWKHU VLGHV DBRH WRUHP BG (EG WEHS QO WVWWIDWDW F R
+

OF$OOLVWHU DIOF RWEKHIG VRBRUW DZD\ VURPVWIKHJ\SKRMHFW DL
LQFOXGLQJ 6LWH $QDK kX WWMRDX G BRD<HQD 3RLQW 6L
VWRQH ZLWK KHDOLQJ SRZHUV 6LWH ,O L48NORNH)L WRIR @ G 7 D) & BR W
DQGaliKMWRQH ZHUH U R SHRE& WOHG DO/L & WWW U +

6LWH $QDKXOX RG IDW WRRAHORWEWLRRWHOWRKY GZDHL GHVWUR\HC
WKH KRWHO ZDV EXLOW W ZDNeigakhUZIEWMIG DD/OD WO PDEH RQODKFHBGW
7TKUXP LQ OF$OOLVWHU W LNOV OOLIGO MVEK DR BEVDE B Y4+ DVOKHHL Z D + F
GHVWUR\HG

6LWH akuaDQWRQH LV D VDFH HE® RFAWNRIGHWK K QR OBOY 6 X S1KHH ¥ WIR Q H
ZDV VLWXDWHG MXVW EHORZ WK HEZD M[I$& \OH $S@ (RIRGK A DIALOHUW @G
WR FOHDURWKERDMWY DRHW\PXFY DIQREDDELWEW IRU IHDU RI HYLO HI
OF$OOLVWHU

6LWH LV 3XD<HQIDNBRIDXW DRDNDKIYWLR Q \Z K\HKUH GRP QL ZDV SODFHC
KLV GHDWK IRU KLV ERG\ WR GHFRRORWMR FQG H. [l PUFRP\VP E@ B U DXIMMH |
LW ZRXOG EH SODFHG KHUH, V0 ASOWR M BKKLIEW IURP WKH ERG\ ZRXOG
VKDUNV ZKLFK ZHUWWHWOHG OF6RWHBOLQUVVIWRQH DOVR IRXQG RQ \
YLIXUH W LV D VPRRWK RYD® G RDGIG IMHSW HY G QWKRY HRP® E \
3XD<HQD 7KH VWRQH ZDV NQRZQ IRUIURF K8 DORYHUSRXHUNV MINEG S:
SODMHRQ WKH VWRQH DQG OD\ WKH LQMXUHG SDUW RI WKH ERG\ XS

JLIXUH 7KH KHDOLQJ VWRQH DW 3KDY\HROQDODKBVDMBIQLU@L KLWRXU
JUHDW JUDQGPRADKHQ WK H SKRWR



6LWH «<8NR«D )LVKSRQG ZDV VWLOO LQ XVH DW WKHKsWLPH RI Ol
DV DSSUR[LPDWHO\ RQH PLOH ORQJVDQG RXBDW RRIZHY ZQ WK ZHHG €
mod Rl WKH SRQG /DQRQD KLHIHU RODL DOVARB S D Q FKO BWHAED O 7KH VWR
LV QR ORQJHU WKHUH OF$OLVWHU

6LWH ,OLULOLNHD +HLDX ZDV ®H¥WUWRXHOGVXQ DO &R P/SIOH) ' DO D3

7heldu KDG WZR GLYLVLRQV PHDVXUHG @GHILQH{LHBD ®@\G H
7KUXP UHSRUWHG WKDW WKH DUHD Z DM ZFRB R ANSGRUNPKH QBIIGF D Q H
LQ 6WHUOLQJ DQG 6XPPHUV

$UFKDHRORJLFDO LR RVQKW RAD OHULZID\LEABOX @ HA IKZ@GV WR WKH H
FXUUHQW SURMHFW DUHD &KLQLDJR 21 WKMWHLUK® \GILW/HV |

LV DQ KLVWRULF DUWLIDFW REMWADIOW 6 HW®WED QWL \6 IDWNHW D F NN
RI DJULFXOWXUDO WHUUDFHV 6LWH\ - 6L\ PMXGV K@Y VW HID\G DRY P
ROG FKXUFK 7KH DJULFXOWXUDO MRF/SICHEO FIRMYIV DEAWA ERIQWBIB U U D
EHLQJ XWLOL]JHG IRU ORWXV URRNMH FUHYLRXWOR QHERWE&HG V VW HI

.DZDLSXROR 6SULQJ 6LWH /RNRHD )AR® SR Q Q G66XBNVK U | D Fuld
GLG QRW \LHOG DQ\ WUDGLWLRQDO RU KLVWRULFDGHS RNKIHLY 7KF
ZDWHU VRXUFHV

7KH PDMRU GUDLQDJHV LQ WKH VXUBIDHROHBDD R G H+ WEHPHQIRK X O
BWUHDPV >ZKLFK FRQ XN D XHOMDR6 MRWH DPWL R P W& IHD WXHUOAHA HD U H D @
DQG DQ XQQDPHG VWUHDP WKDW GUD(IDQ\WEN@DDIRQG DQG IHHGYV

3DOHRHQYLURQPHQWDO VWXGLHV ZHUH ARXQ GXNFWHIGD WWR @8 R RWIHK
+DOHMLZD E\SDVV KLWKHRVSHRMHEW GHWRUHUMDMSQ DO\]HG IR
FKDUFRDO DQG VHGLPHQWY DQG SDB YAKIHGE B WHIYE REH RS HIRY

\HDUV 7KH VHTXHQFH ZDV GLYUGR® H\Q WR WRX W KWL P B BGHLLH \RW
DQ DEXQGDQFH RI DUHEWDHBQ VSHFQEW KH DRIWHFNW EHIJDQ WR GHF
ZDV FRPSOHWHO\ UHSODFHG E\ RSHI@ V¥ UXKEHOPKDR 1B DQPW WM B R G
RFFXUV DW URXJKO\ $' DQG LV WKWRKWKWD MFRHORURH B W HD U HWD |
DO

$Q DUFKDHRORJLFDO LQYHQWRU\ VRUY®.\ ZDV FDUULH®EBXW RQ S
MXVW VRXWK RI WKH DUHD RI VRVWEV DHUH U/RF ORHD \WEB D BL\
FRQVLVWV RI FKDUFRDO GHSRVLWV$ BROBUFIRDID VDPSOB ERXD G HV
SURGXFHG D UDGLRFDUERQ GDWH RI $' + OF*HUW\ DQG 6SH
ODWHU FRQGXFWHG DW B6LWH ZKLR®VFRQGLOWHRURMW RD Q YO
<HRPDQV 7KLV LQFOXGHG UDGLRHMBGUBRR) WKWLQIPWA AKIRQ
LQ WKH DUHD 6LWH ZDV QR ORIQJWY H RQYH&MULKE BWILR Q L2 DNDR,

+XPDQ UHPDLQV ZHUH LGHQWLILHG DWH+DQB«LEQQRGYV UHVAKB
UHPDLQV GHVLJQDWHG DV 6LWH QGZBUFKLGGE Q WLWIHUG DI KOOH
PRQLWRULQJ UHFRUGHG 6LWH BR D & X\OW\Q D @ G WRKHH UFHKPLDA. @ V
%\HUO\ 6RPH Rl WKH UHPDLQV ZHUH IRXQG VFDWWHUHG LQ G
VLWX 7KH LQ VLWX UHPDLQV ZHUHE VG IF@WELH DHRG@ W UD DG-HHS WAKR | U F
ORVW RI WKH UHPDLQV ZHUH IRXQG RQWRMNFXNPORQEV )HDVNHUE %

ZDV UHFRYHUHG LQ VDQG\ FOD\R %W WXHRXWKR+ DAOK-H1 EXD) URIQWY 9
DQG DFURVV RI $QDKXOX 6WUHDP WRK\H WRI BSRMVOAL ER X @ 8 P KIFURHP D
SUH FRQWDFW FRPSOH[ DQG WKLV FRPSOH[ PD\ RU PD\ QRW F
$GGLWLRQDOO\ WKH -DXFXV VDQG MEHHUQW VI LBGZ KV FW KWMKWD B H PW L
VHULHVY RQ ERWK VLGHV Rl WKH PIRXWDKRR | W\KK-HPXW UH DRV VB8R RIQH BV



WKH KXPDQ UHPDLQV D VWRQH DOROQ PH®W WEKR X RIVH Y Z EWH BOWVRY UF
29'D\ DQG %\HUO\ 7KH DOLJQPHQW ZDQ/GGHH FH® H) RWP\ELHID ZIDV O

$Q DUFKDHRORJLFDO LQYHQWRU\ VXUWKRH\HZ®NVDRARHP S0 HW HTGK LRFEK U K H V1
QRUWK RI WKH FXUUHQW SURMHFW\ BRVMKZEFN BWUB® DQG LIQKFHO X
VXEVXUIDFH WHVWLQJ LQ VHOHFWH G @ROHOL QUKD @ H 5/ L WH YKZH BH AX

6LWH D ZDW WUW RANQD BN WRIX Q G BDDD@\ HDUF QW N U D 7TKH FXOWXUD
ZDV GHVFULEHG DV 3D SRRUO\ GHILQRGNVRLHDAU UWUDW W BBQK R2LY KQ\
FKDUFRDO IOHFNLQJ" %RUWKZLFN HW DO LL

$UFKDHRORJLFDO PRQLWRULQJ ZDV FRBGWFWBEQWRUDEBWBHRH RPD L C
+LJKZD\ /RNRHD 30DFH DQG $QDKXOX 30DFH WR WKH VRXWK RI V
&ROOLQV 1R VLIJQLILFDQW ILQ@RUZWKHUMHSRUWHRBQ RO WKRIX $K F
ZDV QRW PRQLWRUHG GXH WR PLVFRPRX®DPIMWHGR KL VWRUEOD UWQ
FRQVLVWLQJ RI WKUHH FHUDPLF W&E WGRNDWE®HIODVYV ERWWOHV D C

$Q DUFKDHRORJLFDO PRQLWRULQJ SURBLDIWHG UDLIWKI & RRO H HPDNYGLW
SDUWV RI WKH FXUUHQW SURSHUWO DEREWDPWBH Y GVHH LREWRZLQJ 7Kt

6RLO LQ WKH SURMHFW DUHD KDV BHWRGEDHEERGVWRQERQWIRFRYL B\WWE R
FRQWDPLQDQWYV LQFOXGLQJ GLHVHOQLIFYJH RDGD G DEW LXIRV D&)X O L
SRO\F\FOLF DURPDWLF K\GURFDUERQV«VW¥YXH$S2ERMHFW EDFNJURX
UHPHGLDWLRQ ZRUN PD\ HQFRXQWHUOG LIVOWKHIIEERLGN WRIQQWW CCDQB UV [
WUXQFDWHG LQWDFW VRLO OD\HUVHOW/XUSVH ,&QR\DFBVF WRD Q GO B R/
DUH DQWLFLSDWH& PR VHL GAHRD FRINRFIIBIRQISF V8 H B RMAGVE\ [LQH
ZHWODQG VHGLPHQWYV RRERQMGDIHG 'AODOHW YV

ORVW UHFHQWO\ DQ DUFKDHRORJLF DIDWL((RNRHDR)ILV K 3B QG DR FIRE
DQG 7KXUPDQ ZKLFK LV MXVW RQ® B QGD UHDDY W WRZ DAVK B HFSYRUUNHHIGN \
LV SK\VWLFDOO\ DVVRFLDWHG ZLWK BINR D Y MMKSERR G K RQGIHPL @/H D
SUREDEO\ EHHQ SUHVHQW IRU WKH KX D)W DR @ RRQ DKODRD Q K®D E KW D RL

$FFRUGLQJO\ WKH WZR ILVKSR® 88 LWKIWXD O PRYQISKRWLR@® OD
RWKHU FRPPRQDOLWLh¥s ODLQ 6 KMHQHRAD BXQBUBGLDQ DRKEG WKH QXPHUI
ZKR KDG XWLOL]J]HG ERWK ILVKSRQGV (R QDKDIDON®GQRKKHP DUXDW /R
KDV XQGHUJRQH PXOWLSOH SKDVHM RKPRIG RILFDWIFRE IRX WK WLPH P
ORQDKDQ DQG 7KXUPDQ

,W ZDV UHFRPPHQGHG WKDW D SUHVNRMDVWLR® V8 ODW WK K HLY\HKOSRR]
SUHVHUYHG LQ DFFRUGDQFIRDIDWE Q@ ¥5QG 7KXUPDQ BUHVHUYLE
UHFRPPHQGHG EDVHG RQ /RNRHD EHUGFUKWHWRD LEDPO G VRLQGLHLFRQ
E DSSOLHV EHFDXVH /RNRHDalzid L XRMOLOGLHG H\QBXOWHBDPRHKD , 4X
(PPD .DOHOHRQDODQL DQG 4XHHQ M @HAIRMWH R QW K&HUTMHULR\QRA
EXLOGLQJ DW /RNRHD DQG EHFDXVH KRH BWWHOQVNLRQG HWRQ\L H® 8 FDO
DUFKDHRORJLFDO LQIRUPDWLRQ RRN®HDQG NKLUMK HLLF DEHAF DOQ\GH W K1
LV VWLOO XWLOL]JHG E\ 1DWLYH “DHADLRIQ H OGERUBY L[V KZ HIDUP HWUR/
7KXUPDQ 7KWLBQHSED®DZLOO LWKEHKW PR GHWHDIWH RDQG OR?Z
DUFKDHRORJLFDO VHQVLWLYLW)\ DQGJ ZKD W KWMW\SH \D (RH DDVF WQ Y @/ LCHA/V
PLWLJDWH HIIHFWV RQ WKH ILVKSRQG ORQDKDQ DQG 7KXUPDQ

BHWWOHPHQW 3DWWHUQ

7KH VHWWOHPHQW RI $QDKXOX 9DOJW\HIQYLPADLERDLKNFK BEQ6DWG
DQG WKH GLVPRWIHRY B HXKPRAMMN RQMKHLY ZRWWOHPHQW RI W}



UHJLRQ OLNHO\ RFERXHK WEHG DHOVIHD R LIQOKCHNV X B O Q@GUDHMWRIXR FHY LQF O
IORRGSODLQV IUHVK ZDWHU DQG RDUILQ@HF&DNAHW BG WWE B R H @WM
DEXQGDQW UHVRYUHHVX Ya\$W KSHRSXODWLRQV EHJIDQ SWPOKXSDQG LQC
9DOOH\ ZKHUH URFMGKBD WHHP\S FZ b DI WK YK ILW D\@ D@ G LH[SDQVLRC
RFFXUULQJ LQ RWKHU DUHDV RI 2uDWBEQ V. BRCGX ZDLWKRWNH QEQ & E
EHLQJ SHQHWUDWHG ZHOO EHIRUH WRRWQIE R@® WXZAD OGRIZ D W& HV L
URFNVKHOWHUV ZHUH EHLQJ XVHG DMV XD/ HE IRV HR W R HKUX § W UEHLOURG B Q@
UHVRXUFHV 7KH PDVQ/\8RGSRODW LVRIQHZWRDK MV HK B RIFXNKHOWH UV
SHUPDQHQW KDELWDWLRQ DUHDV

%\ WKH WLPH RI .DPHKDPHKD , LQ WIKHIGO ZWWK L YO D@® GRX\HY LSHW
VHWWOHG DQG DQLPDO KXVEDQGU\ WDRQ QI S\KIHF HV OIDRHK D@ HK D |
DERXW VLJQLILFDQW VRFLDO DQG HRRKQWRKRHO WKDQ JZHW HQD HIrdG R
SHRSOH PRYHG QHDU LUULJDWHG WHHV RF WWDW R D WK & U FSGIXARG ®D
LQWHQVLILFDWLRQ ZDV VKRUW OLY HX® OKORAHATHW L Q@ QGH RKLHD M STB\H

3RVVLEOH FDXVHV RI GHFOLQHHEQRUMNGH DRGHRBQLGLYR X ® DH
D QHZ IRFXV RQ REWDLQLQJ VDQGD ®EDRG RRWP HRWHRJ QU XVUIDGS 1B L
JURZLQJ XUEDQ FHQWHUV VXFK DV +RQROXOX

$IWHU WKH FROODSVH RI WKH VDQ@TID HERRGRPU VEHIWH G W R VFIOM
ZKDOLQJ YHVVHOV WKDW ZRXOG V3UR S FIX® WXU DO/ SDR G X FI\R URRU R
DV WDUR \DPV DQG VZHHW SRW ZW\WRHW DHQ B ¥KDIWL YEOMHGR KRB W
SRSXODWLRQ RI :BHBOMNDVHEW URPWRKKM FZLKIDOMALRY UDDGH GZLQG!
FOHDU WKDW .DZDLORD ZDV ZHOO $iR X a4t G MM RWK A DWBIP HR B |
W KHdpuaa 0—KHOH GDWD VKRZV WKDW D ZLGHODBKJHIRPOBWRYQW IV
ILVKLQJ DQG UHVLGHQWLDO ORWYV IXI®E HLVEWRQE S HUNH G DPRQR
FROOHFWLYH HQFORVXUHV DW <8NR 4OH D& G5 DRWIR HTK B M H HH ROPORG/ X
HVWDEOLVKHG DV IDUPHUV MRLQHGWRRJW WK HGLH VR UNKHFRVE. RWK 1 DX \!
)XUWKHUPRUH D JRBGORPRIXQMDR R. BHUMFHKG W RHWLIHF FRQNOGV VLQF
D JURZLQJ GHPDQG IRU ULFH

7KH HQG RMXAMIQWW XU\ VDZ HYHQ PRUH IDU UHDFKQRUJIJBJIJVEBREW X
FXOWLYDWLREG WRRNJDKROG RI| :DLDROXIFLGHBUZEWK MKKN R[WHQ
%HQMDPLQ 'LOOLQJKDPYV 2DKX 5DLOZD\ DQG /DQG &RRPODQ\ 25 /
RI :DLuUDQDH ZHQW WKRRRIX .IDUHPXD 'DQGLYWRKIDFKKRRYHQLHQWC
KLV +DOHPLZD +RWHO DW WKH VKR UWWOUWRQHORIR DG P\O XDL B@ X [ MIHW
ORFDWHG DQG WKH KRWHO HQMRYHKG @ Z\WCEOW R FRRH B XSALIQWDW HX P
WKH \HDUV RI WK HJVHW¥F E® 6 DZFRHJ DG XRHL DHUI Y FOXERRVHU WKH ZDU
GHPROLVKHG +DPPDWW HW DO R7IK\W RFE®ED\M M L-ZDOHRIW HID -LIRH WK
DFURVV WKH $QDKXOX 6WUHDP VR X WHKHEF\HW® \R X W\ K\HD Z XFUDMAVY &/HS U [
DQG VXJDUFDQH D JBRAFX@MNW H BW DYZKHHY WQ URLD@X ULFH FRQW
JURZQ DV ZHOO

6XPPDU\ DQG $QWLFLSDWHG )LQGV

7 Kiro'olelo D QAlo noeauWKDW SHUSHWXDWH WKH PHPRU\ Rl SUH FRQW]|
LQGLFDWH WKH QRWDEOH SODFH VRIOHZ IX\D 6 Q @h\pIaVO\WL BQ VW R U
WKH GLVWULFW RI :DLDOXD DQG BRWKJIRHWWK HVKHSDDX® GOV R
WKH UHJLRQ DWWHVWHG E\ VXFK JURSBRSKLURN®RH B D)WXKSHRQBV
$QDKXOX 6WUHDP ,QGHHG ODWHU KLYV RH OPD DD WHHRRHGEG @ DEREFX F
YDVW IUHVK ZDWHU SRQGV WDUR LIFFDMGY PIQ:® MY®¥PS EDQ & VK W K
LWV ERXQWHRXV DJULEXOWXUDO DQ\R CEHX FRQOM X W B Q W5 7R @HKF W



LPSR UeitD QRXQG WKURXJKRXW WKH GLVWULPMD QW LB OEBRSWO DWYRQ
GLVSHUVHG DPRQJ JRRG VL]HG YLOODJHV +DZDLLDQ ODQJXDJH Q
KLVWRULF PDSV DWWHVW WR WKH GM FRQRIPHD M U ZDWKO X B | H Q W
EXVWOLQJ FRPPXQLWLHV FKXUFKHV W @MEptaRKRR R D ¥ D LIOIRDHD.Q8 — P D C
3DUDODPD KHU FURZQ ODQGV IURP .RPEHFR@XLIWRHDQRE QR VZ HOUHQ BIVC
WKH WRWDOLW\ Rl WKHVH FURZ@nIRYBEQ ZRY W G HYG Q V& DYOLGB X\DXS S
SODQWDWLRQV FDWWOH UDQFKLWQJ UDLOURDG DQG PLOLWDU\ HQW

'XH WR LWV GLYHUVLILHG KLVWRU\ XPHZDR®R DN$KHK'S XD 1D UFIKIKMR ®RRI.
PDWHULDOV $UFKDHRORJLFDO ZRUK LGN WKRIPUSHJIH RFR @ W.IKRW XFQFRNP
DQG RU DJULFXOWKVW& ULHPIQWI) WWDM.ERDP AV WK SIUHIVBIQR XV LQG XV W L
WKHLU IRRWSULQW RQ WKH ODQGW R B H RKHMW.RHF R Id %/ SR R&B/F VW KDH
ZHUH PHQWLRQHG KLV 0—KHOH WHVWXPRQRQ5WRBILODURHW KB QI FR
LQFOXGH VWRQH WHUUDFHV VXESRUM DB BGOSR Q GW.IHO 6 W\R UGND DDAQHG R/
7KLV LV LQ OLQH ZLWK RWKHWKISUHWURKW DQGE KDIDHRRYO RVK H F® DI
DGGLWLRQ WR SUH FRQWDFW DJURRXXWW X UZXQ A K CADX RHV PIDQ G R WEL @
KXPDQ EXULDOV WK B GWR MHFNG VUWNAMLBIYWON RR PIEDWVEHG ZLWK WKH K
UDLOURDG V\WVWHP DQG WKH +DOHuLZD +RWHO

SHVHDUFK 4XHVWLRQV

5HVHDUFK TXHVWLRQV ZLOO EURDKGOD BRYGH BV ¥ KIDKIHR @ & BIIOADION LLFHDVARD
PD\ EHFRPH PRUH QDUURZO\ IRFXVHGYBEDKDBE BQHMIREK QEQCM WL DE W
TXHVWLRQV DUH DV IROORZYV

,V WKHUH DQ\ HYLGHQFH RI SUH FRODWD¥WKXMHRWWHKH BU R/XHW
7KH SURMHFW DURRDMWORFB@YLG RIQFORQWG DRAR Q WRHDWY EXULDO
WUDGLWLRQDO +DZDLpL /&$ UHFRUGVId#QBILE DMK WXDMW WEXHNS [
LWLV SRVVLEOH WKDW EXULDOV ZHUH LOQWHUUHG WKHUH EHIRL
Rl WUDGLWLRQDO +DZDLLDQ XVH RI OMDKNHH G WOXUGN LD D HW VP LRIKG\G
GHSRVLWY DQG RU EXULHG FXOWXWRB SODRMUHFWSVVPBDRWDLWRE
SUR[LPLW\ WR WKH QDWXUDO UHVRX#8®BYXXSWRBMWAHED P\ DRIGRW B
VKRUH RI :DLDOXD %D\ PDNLQJ LW IDQSW KPHSO R FKDLW MRRU LR UHK/ IDE

$UH WKHUH YHVWLJHV RI KLVWRUL K XWW RRJLW KH B UCREBGHG) W V'H 5 HR
OLNHO\ EH UHODWHG WR WKH /&% B®&D1BVFRUWNXKH SDXFK O V(Y M
WHUUDFHYV RU SRQGILHOG VRLOV PLIJKW EH IRXQG EHQHDWK WK

:KDW WLPH SHULRGY DUH UHSUHVHQRHG®/ KEN \§ KR SSHWRAKIDHA\R'O,R J L
SLWV RU RWKHU GDWDEOH DUFKDHBDR®URFDO EIR® VGOWHNM D UPHD \
LQIRUP RQ WKH SHULRG RI XVH IRURWKWKRBERNEE ERFRH WRIDP H&HS
WR GDWLQJ DQG RQO\ PDWHULDO VWMMBSE CRHJ IR Q DD WIL\Q J+V K R/
RFFXSDWLRQ PD\ EH GDWHG E\ PDWHHWIIDRA FRMAPDLQV VXFK DV EF

2QFH WKHVH EDVLF TXHVWLRQV DUHHV@VRQWHBD\D B LAVH\RHDROS HEG
FROQVXOWDWLRQ ZLWK 6+3' WDLORUHEOWRL MWK WEWHEX UHFH W LW IGIYW
LGHQWLILHG
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SHGHVWULDQ VXUYWHN DWW GOV XBEWVXH IDRFMG X FBAH:G (R& OFQOUR\ 3K
DQG -HIIUH\ /DSLQDG OF(OUR\ VHURWIBUVWHBUQQ PLCE® OV QM AW W LRIID

JRU WKH SHGHVWULDQ VXUYH\ WKHHFWRDI3 GR VM XWX D FBIF ADIVU ¥ KDXI
UHPDLQV ZLWK WUDQVHFWV FRQGXPMWKHE L Q IDF QR UMK WHRXBMKH B L
ZDV FRYHUHG RQ IRRW 9HJHWDWLRQ DV FDHUW IOU B IGWS DRVRKH W \R L
WKDW GLG QRW LRMIKH UURXNQE L\OUWDIRH VVEDRKUBJ EHWZHHQ DUFKE
ZDV DSSUR[LPDWHO\FKDHRORDLADOSULWE VY ZVWXBIOIOG H QMWK DQ\ I
SRVVLEO\ PDGH RU XVHG E\ KXPDQV ID®HUPBUD W.RDH) D O WK R X JKOC
IRXQG

7THVW WUHQFKHYV 75 ZHUH H[FDYDWHGVL Q7 KLHY H[BBFDWLRQWWQ@D
WUHQFK ORFDWLRQV ZHUH DSSURYHGPEQGSG+RB[FBHIRW R K DADS/ YXMH ¢
GLJJLQJ RI WKH WUHQFKHY VHH FRYHU SKRWR 9HUWLFDO SURY
WUHQFKHYV ZHUH H[FDBQY B WHGWR RD ¥ 8\ AERMDW VDWH®\KH GLVFUHWLF
HIFDYDWRU RSHUDWRU 2QH WUHQFR\ZWDLE D HDSH/RQRGH X B UFAR QBMP
BURILOHV ZHO®E SKMWERJIJDDSKHG DQG BHHG XK QW) XZHVUHHO G HWHELUQL
FKDUWY D VHGLPHQW WH[W XU HodilCsBrZely KIEnuaW8 67 K LHQ 7UHQ@RIKG WKH
ORFDWLRQV ZHUH PHFFXEGEBD®HAL'WK DL D QG 6POCS WUWQFKHY ZHUH E
DIWHU H[FDYDWLRQ

7KH VFDOH LQ DOO ILHOG SKRWRJUWD SKW IQORPWKNBMHGBGUIRZ R® D OQFR
WR PDIJQHWLF QRUWK 7KURXJKRXWFWR®& YW QW ISR RIIRBKRN O L\ QLH & W QR
for Describing and Sampling Soils*UD Y H O FP &REEOH = FP 6WRQH + FP
FP 6FKRHQHEHUJHU HW DO + DIORG P(ODRV 8 D ER O 2\ R UR RBOQOCHTAN
FRQGXFWHG

J)LIXUH 2YHUYLHZ RKRAKH HOUMKDOMYRW RWLRQ LV WR WKH QRU
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SBHGHVWULDQ VXUYH\ DQG VXEVXUIDFH DWFH\SW IRQUH E WU B UHRDQ G RF WLIHVG/
SURSHUWLHYV ZHUH IRXQG ([FDYDWLRQ RI ILYH WHVW WUHQFKHV G
DUFKDHRORJLFDO GHSRVLWY RU IHDWXUHYV

&RPPXQLW\ &RQVXOWDWLRQ

&RQVXOWDWLRQ ZDV FRQGXFWHG ZLWK BKBE'HJF VY BlW QRS VMU D W & J\X
DJUHHG XSRQ ZLWK WKH 6+3' 2uDKX /HDG $UFKDHRSRFWW YLD HP]
DVVHVVPHQW LV FSDUH® WU BHIHESHBRMHHHF R | EYIRWIMDJ IRXU LQWHUY
FRPPXQLW\ PHPEHUV ZHUH FRPSOHWHG DLRKSHUVRHWEBL [ HRIOD\ GR Q RRH
%$ 7KH LQWHUYLHZRHWDZI6BKRP®WKID QEL P D &pEU % HVOW \

-HQNLQV FXOWXUDO SUDFWLWLRQHUG 0RNXU LDIXE WRX0QBIGO WRHD QX
SHSUHVHQWDWLYH 7KRPDV 6KLUDL DN DQWHHRORBHAVD GLGLORW 6
RQ WKH SURSHUW\ EXW QRWHG WKHLEKSIRW NGB AHQYWRMR MK H. Q RIR!
DV D YDULHW\ RI RWKHU DUFKDHRORJLFDO VLWHV LQ WKH ZLGHU UF

SHGHVWULDQ 6XUYH\

7KH VXUIDFH VXUYH\ LQFOXGHG RFSIHW WA KR XD A GSD U BN O/ W B W LRQ
V WR DQG VQIGH VWOEWDDWIHD BPH Z 18U W WHY WEHHDG LOHHIA\QJ LWV FRQV W
PRGLILFDWLRQ D QWXGHPRODWERDQH RZBHRIH. FRIEEY WBIPIDE RQ WKH SURSH

6 XEVXUIDFH 7THVWLQJ

J)LYH WUHQFKHV ZHUH H[FDYDWHG WXUR XJKRBXW MWKIH SDSIKHPR @D ED
ILOO DERYH RQH RU WZR OD\HUV RI DOOXYLXP 1R FXOWXUDO GHSR\
WUHQFKHYV

75 ZDV ORFDWHG RQ WKH QRUWK HQG RI WKH SURSHUW\ VHH )LJXL
DQG P ZLGH ,W ZDV H[FDYDWHBEWR )LJXUWXVW 6WRJ WK HJDUDE KU R/R
RI DQ XSSHU ILO®HOPNNWD DL WGV SO WY IRF DBOHEWWMWMIMD ZIOD\HUYV EHORZ

75 ZDV SODFHG RQ WKH HDVW VLGH RIWWUKH SO PHDY XVHIE )LJXRJ O R
P ZLGH DQG P GHHS 6WUDWLJWREGKH FRIDYIUWWRIEY R U YWKG LMD
JLIXUH

75 ZDV ORFDWHG LQ WKH FHQW UDQ SR UW,VR ® HRD WKKIHH G UR S A LOR\Q V|
P ZLGH DQG P GHHS ([FDYDWLRQ YPW KD WY R EZKHQY B G HIWUGR (
WUHQFK ZDV QRW HfWXDDANH G DI X K\WBIWULNMY. FI50 D B [WRSW WKDW WKH X
OD\HU FRQWDLQHG PRUH EDVDOW JUDYHO )LJXUH

75 ZDV SODFHG LQ WKH VRXWKHDVW, FRREQBDIVUXRHE®KH CPR/R@HH )LB
ZLGH DQG P GHHS 6WUDWLJUDDIKHBRIBAR YN B G QR YILE PX S)S B X UIH O
FRQFUHWH IUDJPHQW ZDV REVHUYHGWMW RWKH PRG & U G URFE\D/E OR UWKL
IRXQGDWLRQ 6PDOO DPRXQWV RI OHD® KIRQ WD PIQFBEWLIRVGH @ HUMWM KD+
H[FDYDWHG

75 ZDV ORFDWHGDEHW ZHWHHH 7). JXUH PHDMEHIWEHQFR ORQJ P
ZLGH DQG P GEHKNSZBW WIKWMLVDPHVBVDLOQXEEHUZKRVH I UDJPHQW D
FRXSOLQJ DPRQJ WKH PRGHUQ GHEMHUV)REXBHYHG LQ WKH XSSHU IL



YLIXUH /RFDWLRQ RI WUHQFKHV RQ 86 tUR MMHFML DRI DLF WHBIOH 7



7TDEOH 6HGLPHQW '"HVFULSWLRQV

/IREDWLRQ /D\HU SHRONRKU '"HVFULSWLRQ ,(QWHUSUHWDW
FPEV

75 , <5 6DQG\IQORBPURRWYV JEOUDOW
FREEOHV DQG JUDYHO PRGHUQ GHEULYV
VPRRWK JUDGXDO ERXQGDU\

- <5 6L OWADAMDID\W FRE BIUDWBOOXYLDO 'HSRVLW
VPRRWK DEUXSW ERXQGDU\

. <5 6LORMRLMVODAD OB FREEOGHODWORYPGDO 'HSRVLW
JUDYHO EDVH RI H[FDYDWLRQ

75 , <5 6DQG\IQORBPURRWYV JEOUDOW
FREEOHV DQG JUDYHO PRGHUQ GHEULYV
VPRRWK JUDGXDO ERXQGDU\

- <5 6L OWADAMDID\W FRE BIUDWBOOXYLDO 'HSRVLW
VPRRWK DEUXSW ERXQGDU\

. <5 6LORMRLMVOVDAD OB FREEOGHODWORYPGDO 'HSRVLW
JUDYHO EDVH RI H[FDYDWLRQ

75 , <5 6DQG\IQORBPURRWYV JEOUDOW
FREEOHV DQG JUDYHO PRGHUQ GHEULYV
VPRRWK JUDGXDO ERXQGDU\

s <5 6 LOWADAMDID\W FRE BIUDWKHO XYLDO 'HSRVLW
VPRRWK DEUXSW ERXQGDU\

e <5 6LORMRLNVODAD OB FREECGHDWORBRYPGDO 'HSRVLW
JUDYHO EDVH RI H[FDYDWLRQ

75 , <5 6DQG\IQRBEBPURRWYV BOOWD O W
FREEOHV DQG JUDYHO PRGHUQ GHEULYV
VPRRWK JUDGXDO ERXQGDU\

s <5 6LORWRLAONMDXD OB FREECGHDORBYGDO 'HSRVLW
JUDYHO EDVH RI HIFDYDWLRQ

75 ) <5 6DQG\IQRBEBPURRWYV JEOUDOW
FREEOHVY DQG JUDYHO PRGHUQ GHEULYV
VPRRWK JUDGXDO ERXQGDU\

s <5 6L OWADAMDID\W FRE BWUBDWEOOXYLDO 'HSRVLW
VPRRWK DEUXSW ERXQGDU\

e <5 6LORMRLNVODAD OBYD FREECGHDWORBRYPGDO 'HSRVLW
JUDYHO EDVH RI HIFDYDWLRQ

6 XPPDU\ RI )LQGLQJV

SHGHVWULDQ VXUYMWHNQYGOQUXENMHIBRRAGXFWHG DWR EXOWXUDO
PDWHULDO RU GHSRVLWYV ZHUH LGHIQWAHLUHIE H KW HVXVY LD/FHHOD QG LWX
SUHYLRXV XVH RI WKH SDUFHO DV DHDWVVWWWDRQJRNSES &R RN.IP\DWH
DWRS RQH RU WZR OD\HUV RI DOOXYLXP



JLIXUH 75 QRUWK IDFH SURILOHJIJEWDZLQJ OHIW DQG SKRWR UL

JLIXUH 75 HDVW IDFH SURILOH &KWDZLQJ OHIW DQG SKRWR ULJ



JLIXUH 75 HDVW IDFH SURILOH &KWDZLQJ OHIW DQG SKRWR ULJ

JLIXUH 75 VRXWKHOWW UDZH Gl OHMIMIKIWQG SKRWR



JLIXUH 75 QRUWK IDFH SURILOHJIJEWDZLQJ OHIW DQG SKRWR UL
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$Q DUFKDHRORJLFDO LQYHQWRU\N VXUYEEe ZDV IFRQBXBWHRED IRU 70
$KXSXDpub :DLDOXD 'LVWULFW RQ WIQH ,MPD BQGE SOIUDMDLKRQ TRUVIUER
GLVWXUEDQFH DVVRFLDWHG ZLWK D O/®BHOOKHRBRRSVFLDW HORGKXGXF
DUFKDHRORJLFDO LQKFORGHGW\SYWECHYAKRYDNQ VX UY HR WWBW DFUH
SURSHUW\ DV ZHORQINVFR VW W[HQN BWILYH WUHQFK

1R VXUIDFH DUFKDHRORJLFDO UHPDVYRWVYAHH LRH WRKKH) G DAMAHLA J7 & H GSHIWF
KDV EHHQ GLVWXUEHG E\ D IRUPHW) JDWR R/ WHKW LR QVWKDW ZDVNHKZRGk
VXEVXUIDFH WHVWDQV IBYIGGC ) WH\ RHKUGI RVOXRUILLFHD CPADAWHULD O RU Gt
6WUDWLJUDSK\ FRQVLVWHG RI ILOO DWRS DOOXYLDO GHSRVLWYV

,Q VXP DQ DUFKDHRORJLFDO LQYHQWRU&®e%XUYH\QZDZPRQRBXFWHG F
DQG QR DUFKDHRORM ARG QEH PORQVWAHOF WL RIY QK HUHHRZW RQ KLV W
SURSHUWLHV EHFDXVH QR KLVWRUL F1FYHRSW KBFEKHDW/RROBEX F DRQ W K
PRQLWRULQJ LV UHFRPPHQGHG EHFDXVHQ RH QA K H RSIUPR{ QML WD Y\R R HVBK
KXPDQ EXULDOV LQ WUDGLWLRQDORWRDP)HV KSR QZH OIDQ DL\P SR RW.IPQ W\ F
UHVRXUFH RQ WKH QHLJKERULQJ SWRISHDUWV PW\LFHSGNVER OHUWN & DGV
FRQVWUXFWLRQ DFWLYLWLHV HYHQ GXKRRQIKWEKR WXFAKY HY LG\H @ BN DI
EHHQ HVWDEOLVKHG WKDW WKH SURMHEWDQWWWHQWLOR B WG W CDONV U \
LQ D UHJLRQ WKDWXKDWOVRY\BBRISABOMERQ WD EOWHHWRH 3DUWLFXODU
UHPDLQV KDYH EHHQ LGHQWLILHGRWVOKWE H/ VO R HR WWSKHHV $R)I DK 0KV 6 RVQ
DFURVV IURP DQG QHDU WR WK H CBW RWKHRAMA KIXW B Q DUCHP D WQ IV PN GFIR-P
D ODUJHU FRPSOH[ ZKLFK PD\ LQF O XX ®/ KKK FFIXQ B DSIU RM R BPWQ B
GLVFRYHUHG GXULQJ FRQVWUXFW LRIQWVXAHWUMPWLEV VARXN G QF WIK\HH Y
6+3' VKRXOG EH FRQWDFWHG
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<RXQJ VWDJH RI WKH +DZDLLDQ IODJWDLO ILVK
7TUDGLWLRQDO +DZDLLDQ ODQG GLXYIVDRGQG WKW V& H R M/

7KH EXOdppusdelidus RXQG LQ EUDFNLVK RU IUHVK ZDWHU PD
ZHUH WUDGLWLRQDOO\ XVHG LQ KFRRUWHBHHGBKDWFKLQJ RU

&KLHI FKLHIHVV PRQDUFK

)X OO ‘inj#n® PXOOHW ILVK

3LHFH VOLFH VHFWLRQ SDUW ODQG VHJPHQW ORW C
7KH PL O NJHavd$ chaiids RIWHQ UDLVHG LQ ILVKSRQGV LQ DQF
FP DQG JUHDWHU

5RFN IUDJPHQW UDQJLQJ IURP
5RFN IUDJPHQW OHVV WKDQ FP
30DFH RI ZRUVKQSWIUDG UWWRQDO +DZDLpl

$ FOXE DVVRFLDWDRQ KR SIDHMQRINERSEWRHMRLQ
7UDGLWLRQDO ODQG GLYLVLRMQpuXa&XDOO\ D VXEGLYLVLR
*XDUG FDUHWDNHU GVRVRDRWAKURBRIX DV D EOXII

7KH VP Dl@e@addaghtica KLVWRULFDOO\ LQWURGXFHG WR +DZ
'U\ ODQG RIWHQ XVHG IRU VZHHW SRWDWR FXOWLYDWL

5LJKW WLWOH SURSHUW\ SRUWXW®RUHWS RQOM B UG VWA
RZQHUVKLS

5HIHUV WR DOO VHD SODQWVY VXFK DV DOJDH DQG HGLE
$Q LUULJDWHG WHUUDFH RU VHWRBUR/HUUDFHV IRU WKH
/DUBditu RI KXPDQ VDFULILFH

7KH GLYLVLRQ RI ODQG

7RZDUG WKH VHD

,QODQG XSODQG WRZDUG WKH PRXQWDLQ
/L]IDUG GODWRIQY VSLULW

$ VWRU\ P\WKGKWYWRUOHVHRG RU UHFRUG
3URYHUE ZLVH VD\LQJ WUDGLWLRQDO VD\LQJ
&KDQW

3RQG QHDU WKH VHDVKRUH DV DW WKH HQG RI
5RFN I[UDJPHQW UDQJLQJ IURP FP WR OHVV WKDQ
7KH VZHHW |®RédDMaRs MUSRO\VQHVLDQ LQWURGXFWLRQ

7KH SDSHU P Rrousddnetib\papytifera ZKLFK ZDV PDGH LQWR WDS
LQ WUDGLWLRQDO +DzZDLpulL

FP WR OHVV WKDQ FF

D VWUH
FF
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$UP\ &RUSV RI (QJLQHHUV
Haleiva 6FDOH /IDQG 6WXG\ %XUHDX PAKSNHWRYV 2, D
6( 6HULHV : (GLWLRQ $06 3UHSDUHG E\ WKH $UP\ 0DS 6HUYL
‘DVKLQJWRQ ' & &RSLHG LQ |URPOWRIZBDIO 6 XUYH\8 6D ®HRZD
2ULJLQDO PDS FRPSLOHG E\ 8 6 * 6

S$WKHQV - 6 -9 OhP® 'DQGO0 7RPRQDUL 7XJJOH
Paleoenvironmental Investigations at ‘Uko‘a Pond, Kawailoa Ahupua‘a, O‘ahu, Hawai'i

 QWHUQDWLRQDO #DRKKH,RO®RBELLF-RRIEDINOQ X L

%DUUHUD
Ukoa, Oahu: Archaeological Survey at Proposed Well Locatio& KLQLDJR ,QF
+RQROXOX

%HDJOHKROH - &
The Journals of Qatain James Cook on his Voyages of Discovery. Vol. lll, Part |
&DPEULGJH 8QLYHUVLW\ 3UHVV &DPEULGJH ODVVDFKXVHWWYV

%WRUWKZLFN ') $ %XVK - <RUFN DQG + + +DPPDWW
Archaeological Inventory Survey Report for the Proposed Wastewater Improvements to
the Hale‘iwa Beach Park, Kawailoa, Waialua, O‘ahu, Hawai‘ir O . 3RU
&XOWXUDO 6XUWQW\V . PDDOXIUL+DZDLpL

%WRUWKZLFN ') W%WKLREDRKRLS5DQG + + +DPPDWW
Archaeological Inventory Survey and Subsurface Testing Report of a 140-acre parcel
within Kawailoa Ahupua‘a, Waialua District, Island of O‘ahu (TMK 6-1-4:23, 58 and 6-2-
1:1,10) &XOWXUDO 6XUQHE\V .PLDOXIDuL+DZDLpuL

%RUWKZLFN 'QVNL3BQQX + + +DPPDWW
Archaeological Inventory Survey Report for the Proposed North Shore Skateboard Park,
Kawailoa, Waialua, O‘ahu, Hawai'i (TMK:6-2-3:17, 19, 20, 22, and 38 XOW XUDO 6XUYH\V
+DzDLpL ,QF .DLOXD +DZzZDLpuL

&KLQLDJR ,QF
Cultural Resources Survey of Kamehameha Highway Realignment (Hale‘iwa, O‘ahu)
&KLQLDJR ,QF +DOHpuLZD +DZDLpL

*DUUHWW %UDGOHN/ 0 &DUQH\ DQG + + +DPPDWW
Archaeological Monitoring Report for Halieva Town Water Main Replacement,
Ahupua# of Pasila 4, Waialua District, Gahu Island Portions of TMKs: (1) 6-02-005, 6-
02-004, 6-06-009 & 6-06-010 &8 XOWXUDO 6 XUWQHF\V . PLDOXIDUL+DZDLplL

JRRWH ' ( +LOXQ@D6 DIPBIDP6WHSKHQV
Soil Survey of the Islands of Kauai, Oahu, Maui, Molokai, and Lanai, State of Hawaii
8QLWHG 6WDWHY '"HSDUWPHQW RI $1FHFXBXWERXIUHWMKIBRBLIOQ&RQVHUYI
FRRSHUDWLRQ ZLWK WKH 8QLYHUVL®W BRWHDYDRQ $:IDMKX@WHRID O
' &
+DPPDWW + +
Archaeological Monitoring report for the proposed Wastewater System Improvements of
Haleiwa AlitBeach Park, Pala & Ahupuasa, Waialua District, Gahu Island, TMK:[1]66-
02:por.01. &XOWXUDO 6XUYH\V +DZDL<L .DLOXD



+DPPDWW + + DQG ': 6KLGHOHU
Burial Treatment and Preservation Plan for Site 50-80-04-5850 at MaieAli #Beach
Park, Ahupuaa of Pa#la &, Waialua District, Gahu Island (TMK 6-6-02: Por. 01)
EXOWXUDO 6XUWQW\V . PLDXIXL+DZDL<L

+DPPDWW + + . ( 6RX]D DQG ': 6KLGHOHU
Literature Review, Field Check And Cultural Impact Evaluation For A Parcel At
Hale‘iwa Town, Kawailoa Ahupua‘a, Waialua District, O‘ahu TMK (1)-6-6-001:33
&EXOWXUDO 6XUYH\V +DZDLuL .DLOXD

+DQG\ (6 &
The Hawaiian Planter: His Plants, Methods and Areas of Cultivat®L VKRS OXVHXP
%XOOHWLQ %LVKRS 0OXVHXP +RQROXOX

+DQG\ (6 (* D@O®G\. 3XNXL
Native Planters in Old Hawaii; Their Life, Lore, and Environrmeto HUQLFH 3 % LVKRS
OXVHXP %XOOHWLQ %LVKRS OXVHXP 3UHVV +RQROXOX

-DFNVRQ * ( *
Waialua Bay, Oahu 6 FDOH LQ HRW HHD@PH QWVQ6 XU YH\ 5HILVWHU
1R

-XYLN 6 3 DQG - 2 -XYLN HGYV
Atlas of Hawat 8QLYHUVLW\ Rl +DZDL<«<L 3UHVV +RQROXOX

.DPDNDX 6
Ka Poe Kahiko: The People of Ot UDQVODWHG IURP WKH QHZVSDSHU .H $
ODU\ .DZHQD 3XNXL DWWIEQHH®IORODHKVGNWHWWUDWHG E\ -RVHSK
JHKHU 3DSHUEDFN HG %LVKRS OXVHXP 3UHVV +RQROXOX

.LUFK 3 9 DQG 0 6DKOLQV
Anahulu: The Anthropology of History in the Kingdom of Hawai‘i Y R/@Whe 1.
Historical Ethnography E\ 0 D U V K D O/0lug® X The @r¢haeology of HistoryE \
3DWULFN 9 .LUFK&KBUFIDYIHRUYUMNWRIEKLFDIJR ,O00LQRL

JLQQHNLQ -
37KH KXL ODQGV Rl .HDQDH +DZDM. PQ KHDIH W K & X-REK DGO W
3RO\QHVLDQ 6RFLHW\ 9ROXPH 1R s
OF$OOLVWHU - *
Archaeology of O'ahu % LVKRS OXVHXP %XOOHWLQ %HUQLFH 3 %L

+RQROXOX

OF'HUPRWW O 6 7 .LNLORL 9 &UHPBDWWKLGHOHU DQG + + +D
Archaeological Inventory Survey of a 5-Acre Portion of HaleiwaBkach Park,
Paala & Ahupua&, Waialua District, Qahu Island, TMK:6-6-02: por.01 & XOW XUDO 6XUYH\V
+DZDL<«<L ,QF .DLOXD +DZDL<«L

OF(OUR\ :. DQG ' 'XKD\ORQVRG
Archaeological Inventory Survey of TMK}) @-2-002:042 (formerly [1] 6-2-002:004),
Kawailoa Ahupua‘a, Waialua District, Island of O‘ahu, Hawai'i. HDOD 3RQR
$UFKDHRORJLFDO &RQVXOWLQJ .—QH<«RKH +DZDL<L



OF*HUW\ / DQG 5/ 6SHDU
An Archaeological Inventory Survey in the Ahupua‘a of Kawailoa, Waialua District,
Island of O‘ahu (TMK: 6-2-03: Por.6 and 96 FLHQWLILF &RQVXOWDQW 6HUYLFHV |
+DZDLpulL

OFODKRQ 1
Burial Recovery, Hale'iwa, O ahu. Site No. 50-80-04-4240. TMK: 6-1-04:81. Hale'iwa,
Waialua, O'ahu 6 WDWH +LVWRULF 3UHVHUYDWLRQ 'LYLVLRQ .DSROHL

ORQDKDQ & 0 DQG ': 7KXUPDQ
&RQWLQXLW\ DQG &KDQJH DW 3 X< XRHDWRK'S RRQGY H\U/MNRHRD R J
JLVKSRQG .DZDLORD XK XISKBUDL FW LDAK XL, VODQG +DZ
7&3 +DZDL<L //& .DLOXD +DZDL«L

ORQVDUUDW 0"
Reduction of Kawailoa from Gay’s Magg FD O H LQ IW +DZDLLDQ *RYHUQPF
6XUYH\ 5HJLVWHU 1R

ORRUH -5 DQG - .HQQHG\
A Report Concerning the Inadvertent Discovery of Human Remains aitr#talloes Bar
and Seafood Grill, Located at TMK: 6-6-01:34 in Bla A Ahupuaa, Waialua District,
Island of Oahu $UFKDHRORJLFDEHBOV¥XIQWDJW\VZBD@H<«LZD +D

An Archaeological Inventory Survey Report for a Property Located at TMKL (1) 6-2-
002:007 in Kawailoa Ahupua, Waialua District, Island of @hu $UFKDHRORJLFDO
&RQVXOWDQWY RI WKH 3DFLILF ,QF +DOHpLZD +DZDLpL

ORRUH -5 - HQQHG\ DQG / %UHQQDQ
Archaeological Inventory Survey with Subsurface Testing Report for the Haleiwa Beach
Park Extension located at TMK: 6-2-01:4, 6 and 8, in Kawailoa Ahupua‘a, Waialua District,
Island of Oahu $UFKDHRORJLFDO KWRQVAPWBRONu+tZ2bD +DZDLpuL

I1DWLRQDO 3DUN 6HUYLFH
UHY How to Apply the National Register Criteria for Evaluatiod DWLRQDO 5HJLVWHU
%XOOHWLQ 8 6 'HSDUWPHQW RIYWKH ,EQWOHNX RO BHW RRQB B V3L

1HOOLV 'DQLHO
SHUVRQDO FRPPXQLFDWLRQ E\ WHOBDSWKRQY DIDWIOIBQLRAMO REI O
JRRG &RPSDQ\ +DzDLpuL 0D\

29'D\ 3 DQG ' %\HUO\
Archaeological Monitoring of Leach Field Repairs, Septic System/Grease Trap Upgrades,
and Retaining Wall Construction at Haleiwa Joe’s Restaurant, Kawailoa Ahaipua
Waialua District, Haleiwa, Island of Oahu, Hawa@t *DUFLD DQG $VVRFLDWHYVY .DLOXD
+DZDLpulL

29+DUH & 5 5 5 5XMKXRIGFN %RWBKLGHGBBPDQ® + +
Archaeological Inventory Survey, Hale'iwa Redevelopment Entitlements Project,
Kawailoa Ahupua‘a, Waialua District, O’'ahu TMK: [1] 6-6-004:013-019, 027, 028, and
032 &XOWXUDO 6XUWH\V .PLDOXIDW +DZDLpuL

3DUN 9 DQG 6 &ROOLQV
Archaeological Monitoring Report in Support of the Board of Water Supply’s Water
Mains Replacement Project Along Portions of Kamehameha Highway, Lokoea Place, and



Anahulu Place in Hale‘iwa, Kawailoa & Pa‘ala‘a Ahupua‘a, Waialua District, Island of
O‘ahu, State of Hawai'i SDFLILF &RQVYKPMM.QODBEH +RQROXOX

3XNXL O .
+ lelo No#au : Hawaiian Proverbs and Poetical Sayingg LVKRS 0XVHXP 3UHVYV
+RQROXOX

3XNXL 0. 6W D@QEHU7 ORRNLQL
Place Names of Hawaii8 QLYHUVLW\ 3UHVV RI +DZDLL +RQROXOX

3XNXL O . DQG $/ .RUQ
The Echo of Our Song: Chants & Poems of the HawaiiadldJ DQVODWHG DQG (GLWHG
ODU\ .DZHQD 3XNXL DQG $OIRQV / .RYVY¥ SRIOWROXAXN\+BDIZPDAD L

5RELQVY - DQG 0 'HVLOHWYV
Archaeological Monitoring Plan for Remediation Work at Former Chevron Service
Station, Hale'iwa, Kawailoa Ahupua‘a, Waialua District, O‘ahu Island, HawaiDUFLD DQG
$VVRFLDWHY .DLOXD +DZDL<«L

6FKRHQHEHUJHU 3 -( & $0H\YRPRLDQG/RQ %WIGR G/HRW V
Field Book for Describing and Sampling Soils, Version 2DDW XUDO 5HVRXUFHYV
&RQVHUYDWLRQ 6HUYLFH 1DWLRQDODBMNDD 6 XUYH\ &HQWHU /]

5SRKUHU #% +D@GPPDWW
Monitoring Report for Proposed Wastewater Improvements to MadBeach Park
Kawailoa, Waialua, Gahu Island, Hawat & XOWXUDO 6 XU YGIRVY +DZOXP +DZDLpl

Archaeological Monitoring Report for Haleiwa AlBeach Park, Pala A Ahupuaa,
Waialua District, Oahu Island, TMK:6-6-002:01 & XOWXUDO 6XUYH\V +DZDL<«L ,QF
+DZDL«<«L

6LPV $ - /LVWRQ DQG ' %\HUO\
Archaeological Inventory Survey of 7.5 Acre Parcel in Hale, Paala A and Kawailoa
Ahupua#, Waialua District, Gahu Island, Hawaii *DUFLD DQG $VVRFLDWHYV .DLOX

6LORWR $
Archaeological Reconnaissance Survey of thieiMa Residential Subdivision, Waialua,
Oahu HUQLFH 3 %LVKRS 0OXVHXP +RQROXOX

6PLWK O DQG % ODVVH
Burial Removal at 61-795 Papailoa Road, Kawailoa, Waialua, O‘ahu IslagdV D W H
+LVWRULF 3UHVHRQ DWISR@HLLY L+ DZDLpuL

6WHUOLQJ (3 DQG & & 6XPPHUV
Sites of Oahu %LVKRS OXVHXP 3UHVV +RQROXOX

7TKLHQ 6
$ )ORZ 'LDJUDP JRH [MWXXFK L%\ ) Hduhat @ Rgtonurhiy/
Education +
7TXOFKLQ - LFMoRDDOWXZ + +DPPDWW

Archaeological Assessment for the Proposed Wastewater System Improvements of
Hale #wa Ali £Beach Park, Pala & Ahupua&, Waialua District, Qahu Island (TMK 6-6-
02 por.01). & XOWXUDO 6XUYH\V +DZDL<«<L ,QF .DLOXD +DZDL«L

86'$ 8QLWHG 6WDWHYV '"HSDUWPHQW RI $JULFXOWXUH
$HULDO 3KRWRJUDSK )HEUXDU\PH JOLJKW /LQH yubD



Soil Survey Manual6RLO & RQVHUYDWLRQ 6HUYLFH 8 6 'HSDUWPHQW R
+DQGERRN

86*6 8QLWHG 6WDWHYV *HRORJLFDO 6XUYH\
Haleiwa Quadrangle 6 FDOH &ERQWRXU LQWHUYDO IW DQG | W

$HULDO 3KRWRJUDSK 'HFHPEHU PH JOLJKW /LQH )yUbD

'DLKRQD pu$LQD
‘DLKRQD pu$LQD RQOLQH GDWDEDVHHEDZXZDLKRQD FRP! DFFHVV

:DOO : (
Map Showing Lands of the Waialua Agrl Co. Ltd. Kawailoa SectdrD O H LQ W
5HIJLVWHU 1R %

<DUGOH\ 3 7
Millstones and Milestones. The Career of B. F. Dillingham 1844-198&Q) LYHUV LW\ 3UHVV
Rl +DZDLpL +RQROXOX +DZDLpL

<HRPDQV 6 .
Archaeological Data Recovery at Site 50-80-01-5795, Located in the Ahupua‘a of
Kawailoa, Waialua District, Island of O'ahu TMK: 6-2-03: Por. 6 and 8 FLHQWLILF
&RQVXOWDQW 6HUYLFHV ,QF +RQROXOX



