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Note from the Editors

This document has been prepared by Emu Limited for the British Marine Aggregate Producers 
Association, The Crown Estate and English Nature with the aim of stimulating debate on the 
feasibility and merits of undertaking restoration at marine aggregate dredging sites.  It is, by 
intention, a discussion document and not a policy document and does not set out to be
prescriptive in the methods and criteria for undertaking restoration in the marine environment 
although recommendations on approaches to the assessment of when, where and how to restore 
sites form a central theme.

The authors are grateful for the input and comments provided by representatives of the aggregates 
industry, the Crown Estate and English Nature who have helped to shape and inform the output.
However, it is important to stress that the views expressed in this report are independent and do 
not represent the official views or policy of the British Marine Aggregates Producers Association, 
The Crown Estate, or English Nature.
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©ZGEWVKXG 5WOOCT[

+PVTQFWEVKQP 

2CTVPGTUJKR DGVYGGP VJG SWCTT[KPI KPFWUVT[ CPF EQPUGTXCVKQP
ITQWRU JCU DGGP QPG QH VJG UWEEGUU UVQTKGU HQT UWUVCKPCDNG 
FGXGNQROGPV YKVJKP TGEGPV [GCTUÿ  5EJGOGU UWEJ CU VJG
0GGFKPIYQTVJ õWCTT[ CPF ôGVNCPF 2TQLGEV, YJKEJ YKNN IGPGTCVG 
3ý OKNNKQP VQPPGU QH CIITGICVG QXGT C VGP [GCT RGTKQF CPF 
WNVKOCVGN[ ETGCVG 7ýý JGEVCTGU QH YGVNCPF, CTG VJG EWNOKPCVKQP QH 
UGXGTCN FGECFGU QH EQPXGTIGPEG DGVYGGP VJG QDLGEVKXGU QH VJG 
SWCTT[KPI KPFWUVT[ CPF VJQUG FKTGEVN[ GPVTWUVGF YKVJ UCHGIWCTFKPI
PCVWTG EQPUGTXCVKQP KPVGTGUVUÿ  

)KXGP VJG ENQUG EQ-QRGTCVKQP CPF WPFGTUVCPFKPI YJKEJ PQY GZKUVU DGVYGGP VJG CIITGICVGU GZVTCEVKQP 
KPFWUVT[ CPF EQPUGTXCVKQP ITQWRU, KV KU C PCVWTCN RTQITGUUKQP VQ GZVGPF EQPUKFGTCVKQP QH PCVWTG 
EQPUGTXCVKQP QDLGEVKXGU VQ QHHUJQTG CIITGICVG GZVTCEVKQP UKVGUÿ  ôKVJ PCVWTG EQPUGTXCVKQP HQT VJG OCTKPG 
GPXKTQPOGPV UVKNN KP KVU HQTOCVKXG UVCIG, CP GZEKVKPI QRRQTVWPKV[ GZKUVU HQT $/#2# CPF 6JG %TQYP
©UVCVG KP RCTVPGTUJKR YKVJ ©PINKUJ 0CVWTG VQ GZRNQTG VJG KUUWGU CUUQEKCVGF YKVJ OCTKPG CIITGICVG UKVG
TGOGFKCVKQP CPF VQ EQPUKFGT YJCV OKIJV DG CEJKGXGFÿ 

6JKU UVWF[ JCU VJG HQNNQYKPI QDLGEVKXGU: 

• 6Q TGXKGY JQY VJG GHHGEVKXGPGUU QH TGOGFKCVKQP CV NCPF DCUGF GZVTCEVKQP UKVGU ECP CKF 
RQNKE[ FGXGNQROGPV TGICTFKPI OCTKPG CIITGICVG UKVGU. 

• 6Q TGXKGY VJG GZKUVKPI MPQYNGFIG QH VJG KORCEVU QH OCTKPG FTGFIKPI QP VJG RJ[UKECN CPF 
DKQNQIKECN PCVWTG QH VJG UGCDGF, YKVJKP CPF CFLCEGPV VQ VJG FTGFIGF CTGC. 

• 6Q TGXKGY GZKUVKPI OGVJQFU CPF CRRTQCEJGU VQ EQCUVCN CPF OCTKPG JCDKVCV TGOGFKCVKQP,
CPF KFGPVKH[ RQVGPVKCN CRRNKECVKQPU HQT OCTKPG CIITGICVG FTGFIKPI UKVGU. 

• 6Q TGXKGY VJG PGGF HQT UKVG TGJCDKNKVCVKQP CV OCTKPG UKVGU XU. VJG PCVWTCN TGEQXGT[ RTQEGUU 
CPF VJG TGCNKUVKE CRRNKECDKNKV[ QH VJG RQUUKDNG CRRTQCEJGU VQ TGOGFKCVKQP KFGPVKHKGF. 

• 6Q KFGPVKH[ VJG MG[ RQKPVU HQT FKUEWUUKQP CTKUKPI HTQO VJG UVTCVGIKE TGXKGY, KP TGNCVKQP VQ 
VJG GPXKTQPOGPVCN CPF GEQPQOKE EQUV QH VJG XCTKQWU TGJCDKNKVCVKQP QRVKQPU XU. VJG ÉFQ-
PQVJKPIÌ QRVKQP QH PCVWTCN UKVG TGEQXGT[. 

• 6Q KFGPVKH[ ICRU KP VJG GZKUVKPI MPQYNGFIG QH FTGFIKPI KORCEVU, TGEQXGT[ CPF UKVG 
TGOGFKCVKQP OGVJQFU CPF, YJGTG CRRTQRTKCVG, UWIIGUV TGUGCTEJ RTQLGEVU VJCV YKNN CFFTGUU 
VJGUG UJQTVHCNNU CPF CNNQY VJG UWKVCDKNKV[ CPF HGCUKDKNKV[ QH TGOGFKCVKQP OGVJQFU VQ DG 
UEKGPVKHKECNN[ CUUGUUGF. 

&CVC JCU DGGP EQNNCVGF QP VJG KORCEVU QH FTGFIKPI QP DGPVJKE EQOOWPKVKGU CPF VJG MPQEM QP GHHGEVU QP
TGEQXGT[ HTQO UVWFKGU YJKEJ GPEQORCUU C XCTKGV[ QH CIITGICVG UKVGUÿ  /CVGTKCN JCU CNUQ DGGP FTCYP
HTQO VJG VGTTGUVTKCN SWCTT[KPI GPXKTQPOGPV, VJG KPVGTVKFCN CPF EQCUVCN GPXKTQPOGPV, CPF QVJGT OCTKPG 
KPFWUVTKGUÿ 4GRTGUGPVCVKXG UVWFKGU JCXG DGGP UGNGEVGF VQ RTQXKFG GZCORNGU QH DQVJ IQQF CPF DCF
RTCEVKEG, YJKEJ ECP HQTO VJG DCUKU HQT C UGV QH IWKFKPI RTKPEKRNGU VQ CRRN[ VQ OCTKPG TGOGFKCVKQPÿ 

0GGFKPIYQTVJ öWCTT[
5QWTEG: /KPGTCNU & 0CVWTG

%QPUGTXCVKQP (QTWO
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%QPUGTXCVKQP .GIKUNCVKQP CPF KVU 5KIPKHKECPEG VQ VJG #IITGICVGU +PFWUVT[

6JG UVWF[ DTKGHN[ TGXKGYU MG[ KPUVTWOGPVU 
QH GPXKTQPOGPVCN NGIKUNCVKQP YJKEJ IQXGTP 
VJG KPFWUVT[ÿ  ôKVJKP VJKU NGIKUNCVKXG 
HTCOGYQTM, C EQORTGJGPUKXG UGV QH EQPVTQNU
VQ OKPKOKUG VJG KORCEVU QH VJG KPFWUVT[ KP
VJG OCTKPG GPXKTQPOGPV GZKUVU KP VJG HQTO QH 
VJG +PVGTKO )QXGTPOGPV 8KGY ()8ÿ
2TQEGFWTGÿ 5KPEG VJGUG OGCUWTGU JCXG C 
FKTGEV DGCTKPI QP KORCEVU (CPF VJGTGHQTG
TGEQXGT[ TCVGUù VJG[ CTG RKXQVCN VQ CP[ FGDCVG
QP VJG RNCEG HQT TGOGFKCVKQP CV OCTKPG
CIITGICVG UKVGUÿ 

+ORCEVU QH &TGFIKPI QP $GPVJKE %QOOWPKVKGU CPF QP 4GEQXGT[ 4CVGU 

&TGFIKPI ENGCTN[ JCU CP KORCEV QP DGPVJKE EQOOWPKVKGU DWV VJG PCVWTG QH
VJKU KORCEV XCTKGU YKFGN[ CEEQTFKPI VQ VJG KPVGPUKV[ QH FTGFIKPI CPF RTG-
GZKUVKPI GPXKTQPOGPVCN EQPFKVKQPU - KP RCTVKEWNCT VJG KPJGTGPV UVCDKNKV[ QT 
OQDKNKV[ QH VJG UGCDGF UGFKOGPVUÿ  4GEQXGT[ VGPFU VQ DG OQTG TCRKF KP
WPUVCDNG F[PCOKE GPXKTQPOGPVU UWEJ CU UJCNNQY YCVGT OQDKNG UCPFU
V[RKECNN[ TCPIKPI HTQO C HGY OQPVJU VQ DGVYGGP þ-ü [GCTUÿ  %QPXGTUGN[ KP
FGGR YCVGT UVCDNG ITCXGNU TGEQXGT[ QH UQOG NQPI- NKXGF URGEKGU ECP VCMG
KP GZEGUU QH û÷ [GCTUÿ ôJKNG DTQCF IGPGTCNKUCVKQPU ECP DG OCFG QP 
TGEQXGT[ KP TGNCVKQP VQ UGFKOGPV V[RGU, VJG EQPUKFGTCDNG XCTKCVKQP KP
TGEQXGT[ YKVJKP CPF DGVYGGP JCDKVCV V[RGU FKEVCVG VJCV OGCPKPIHWN 
CUUGUUOGPVU QH TGEQXGT[ ECP QPN[ DG WPFGTVCMGP QP C UKVG-URGEKHKE DCUKU,
KPEQTRQTCVKPI NQECN GPXKTQPOGPVCN HCEVQTUÿ 

)WKFKPI 2TKPEKRNGU HQT 4GOGFKCVKQP 

öQT VJG RWTRQUGU QH VJKU UVWF[ TGOGFKCVKQP JCU DGGP FGHKPGF CU VJG CEVKQP VCMGP CV C UKVG HQNNQYKPI 
CPVJTQRQIGPKE FKUVWTDCPEG, VQ TGUVQTG QT GPJCPEG KVU GEQNQIKECN XCNWGÿ 6JKU ECP DG CEJKGXGF D[ C
TCPIG QH CRRTQCEJGU HTQO PQP-KPVGTXGPVKQP VJTQWIJ VQ JCDKVCV GPJCPEGOGPV QT ETGCVKQPÿ 6JG IWKFKPI
RTKPEKRNGU HQT TGOGFKCVKQP UEJGOGU UGV QWV DGNQY CTG UWIIGUVGF CU C IGPGTKE CRRTQCEJ VQ TGOGFKCVKQP
QH OCTKPG CIITGICVG UKVGUÿ 

úü ©UVCDNKUJ VJG PGGF HQT TGOGFKCVKQP � )QXGTPOGPV RQNKE[ IWKFGNKPGU HQT TGOGFKCVKQP QH 
OCTKPG CIITGICVG UKVGU CTG C IQQF UVCTVKPI RQKPV VQ CUUGUU VJG PGGF HQT TGOGFKCVKQPÿ +P VJG 
CDUGPEG QH ENGCT TGIWNCVQT[ IWKFCPEG, VJG PGGF HQT TGOGFKCVKQP CV GZKUVKPI UKVGU PGGFU VQ DG 
FGVGTOKPGF QP C ECUG D[ ECUG DCUKU, FTCYKPI WRQP VJG DGUV UEKGPVKHKE MPQYNGFIG CXCKNCDNGÿ   

<QPKPI HQT VJG 5QWVJ %QCUV .KEGPEG #TGCU 
5QWTEG: $/#2# 

©NGEVTQPKE /QPKVQTKPI  
5[UVGO (©/5õ 

5QWTEG:  6JG %TQYP ©UVCVG
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ÿü ©UVCDNKUJ VJG IQCNU CPF QDLGEVKXGU HQT TGOGFKCVKQP QH C UKVG � %WTTGPV RQNKE[ TGSWKTGU VJG 
UGCDGF VQ DG NGHV KP C UKOKNCT EQPFKVKQP VQ VJG RTG-FTGFIGF UVCVGÿ  6JKU YQWNF UWIIGUV VJG IQCN 
QH TGOGFKCVKQP UJQWNF DG TGUVQTCVKQP, CU QRRQUGF VQ JCDKVCV ETGCVKQP QT GPJCPEGOGPVÿ  )KXGP
VJG F[PCOKE PCVWTG QH GEQU[UVGOU, ûýýó TGUVQTCVKQP QH URGEKGU EQORQUKVKQP CPFòQT RQRWNCVKQP 
OC[ PQV DG TGCNKUVKE, CPF VJGTG GZKUVU C PGGF VQ FGHKPG ÂTGUVQTCVKQP� KP C OCPPGT YJKEJ ECP DG
IGPGTKECNN[ CRRNKGF VQ OCTKPG TGOGFKCVKQPÿ   

3ü &GVGTOKPG VJG ETKVGTKC CICKPUV YJKEJ VJG RGTHQTOCPEG QH C UEJGOG YKNN DG OGCUWTGF
5KPEG TGOGFKCVKQP, D[ FGHKPKVKQP, KPXQNXGU KPVGTXGPVKQP VQ GPJCPEG VJG GEQNQIKECN XCNWG QH C 
UKVG, VJGTG JCU VQ DG ETKVGTKC CICKPUV YJKEJ QPG ECP OGCUWTG VJG RGTHQTOCPEG QH C UEJGOGÿ
ôKVJQWV VJKU, VJGTG KU PQ OGCPU QH GUVCDNKUJKPI KH VJG QDLGEVKXGU CTG DGKPI CEJKGXGF CPF
KPVGTXGPVKQP YQWNF DG KTTGURQPUKDNGÿ 

ýü #FQRV CP GEQU[UVGO CRRTQCEJ - 6JGTG KU C PGGF VQ FTCY C EQPEGRVWCN DQWPFCT[ CTQWPF VJG
GEQU[UVGO WPFGT EQPUKFGTCVKQP YKVJKP CP[ TGOGFKCVKQP UEJGOG � DWV VJKU KU RCTVKEWNCTN[ VTWG QH
VJG OCTKPG GPXKTQPOGPV YJKEJ KU CP KPJGTGPVN[ QRGP CPF F[PCOKE U[UVGOÿ 5EKGPVKHKE 
MPQYNGFIG ECP IWKFG VJG RTQEGUU, DWV FGEKUKQP OCMGTU PGGF VQ NKOKV VJG PCVWTCN CPF 
CPVJTQRQIGPKE HCEVQTU VQ DG VCMGP KPVQ EQPUKFGTCVKQPÿ

øü þQNNQY CP ©PXKTQPOGPVCN +ORCEV #UUGUUOGPV (©+#ÿ RTQEGUU - #NN GPXKTQPOGPVCN HCEVQTU 
PGGF VQ DG VCMGP KPVQ EQPUKFGTCVKQP, CPF FGEKUKQPU OCFG DCUGF WRQP VJG UKIPKHKECPEG QH DQVJ
VJG RQUKVKXG CPF PGICVKXG KORCEVUÿ %QNNCVKQP QH DCUGNKPG GPXKTQPOGPVCN FCVC KU GUUGPVKCN VQ 
FGVGTOKPG DQVJ VJG PGGF HQT TGOGFKCVKQP CPF VQ KFGPVKH[ VJG RTGHGTTGF OGVJQF CPF KVU
CUUQEKCVGF KORCEVUÿ  2TG, KP-RTQITGUU CPF RQUV TGOGFKCVKQP OQPKVQTKPI TGIKOGU YKNN CNNQY 
RTQITGUU QH VJG UEJGOG VQ DG GXCNWCVGFÿ 

4GOGFKCVKQP CV OCTKPG CIITGICVG FTGFIKPI UKVGU KU XGT[ OWEJ C RKQPGGT VGEJPQNQI[ CPF VJG NQPI-VGTO 
GHHGEVKXGPGUU QH FKHHGTGPV VGEJPKSWGU KP OQUV KPUVCPEGU JCU [GV VQ DG GXCNWCVGFÿ ©ZRGTKGPEG YKVJ 
VGTTGUVTKCN CPF EQCUVCN TGOGFKCVKQP RTQLGEVU ECP KPHQTO QWT CRRTQCEJ VQ TGOGFKCVKQP YKVJKP VJG OCTKPG
GPXKTQPOGPVÿ *QYGXGT, VJG VTCPUHGT QH MPQYNGFIG KU RTGFQOKPCPVN[ KP VGTOU QH RTKPEKRNGU YJKEJ ECP
DG CRRNKGF TCVJGT VJCP CEVWCN VGEJPKSWGU YJKEJ JCXG NKVVNG CRRNKECVKQP IKXGP VJG HWPFCOGPVCNN[ FKHHGTGPV 
PCVWTG QH VJG GPXKTQPOGPV CPF FKHHGTGPV UECNG QP YJKEJ GZECXCVKQP KU WPFGTVCMGPÿ  

4GOGFKCVKQP /GVJQFU YKVJ 2QVGPVKCN #RRNKECVKQP VQ /CTKPG #IITGICVG 5KVGU 

6JG HQNNQYKPI UWIIGUVGF CRRTQCEJGU VQ TGOGFKCVKQP QH OCTKPG CIITGICVGU UKVGU CTG DCUGF QP VGEJPKSWGU
WUGF KP C XCTKGV[ QH OCTKPG CPF EQCUVCN CRRNKECVKQPU, DWV CNUQ FTCY WRQP MG[ RTKPEKRNGU HTQO VJG 
SWCTT[KPI KPFWUVT[ÿ 

• 0QP +PVGTXGPVKQP / 0CVWTCN 4GEQNQPKUCVKQP ôJGTG KPVGTXGPVKQP KP VGTOU QH TGOGFKCVKQP KU 
PQV NKMGN[ VQ JCXG C UKIPKHKECPV KORCEV QP VJG TCVG QH PCVWTCN TGEQXGT[, C PQP KPVGTXGPVKQP
CRRTQCEJ OC[ DG CRRTQRTKCVGÿ  +P EQPLWPEVKQP YKVJ OQPKVQTKPI, PQP KPVGTXGPVKQP CPF PCVWTCN 
TGEQNQPKUCVKQP KU VJG EWTTGPV OCPCIGOGPV QRVKQP HQT OQUV ñð FTGFIKPI UKVGUÿ 

• #EVKXG-2CUUKXG 4GEQXGT[ CNNQYU PCVWTCN TGEQNQPKUCVKQP VQ VCMG KVU EQWTUG, YKVJ VJG CFFKVKQPCN
OGCUWTG QH FGUKIPCVKPI C PQP-FKUVWTDCPEG \QPG ò OCTKPG RTQVGEVGF CTGC (/2#ù CTQWPF C UKVGÿ 
6JKU ÂDWHHGT� \QPG CTQWPF C FTGFIGF UKVG CKOU VQ KORTQXG VJG PCVWTCN TCVG QH TGEQXGT[ D[
GZENWFKPI UGCDGF FKUVWTDCPEGU CPF VJGTGHQTG JCU RCTVKEWNCT CRRNKECVKQP VQ PCVWTCNN[ UVCDNG
CTGCUÿ 
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• %QPUGTXKPI VJG ýQFKHKGF 5GCDGF ©XKFGPEG
UWIIGUVU VJCV FTGFIKPI CEVKXKV[, RCTVKEWNCTN[
VJCV CUUQEKCVGF YKVJ UVCVKE FTGFIKPI, ECP 
UQOGVKOGU ETGCVG C FKUVKPEVN[ FKHHGTGPV JCDKVCV 
HTQO VJG UWTTQWPFKPI CTGC, KP YJKEJ VJG 
EJCPIGU VQ VJG UGCDGF VQRQITCRJ[ ECP RTQXKFG 
OKETQ-PKEJGU HQT EGTVCKP URGEKGU YJKEJ CTG QH
GPJCPEGF DKQFKXGTUKV[ XCNWGÿ  6JG 
EQPUGTXCVKQP QH VJG PQY OQFKHKGF UGCDGF OC[
DG TGICTFGF CU C TGOGFKCVKQP CRRTQCEJÿ 

• ýCTKPG 5KVG 4GUVQTCVKQP ôJKNG UKVG TGUVQTCVKQP KU GZVGPUKXGN[ RTCEVKEGF QP NCPF, UWDVKFCN
TGUVQTCVKQP KP VJG ñð CRRGCTU VQ DG XGT[ OWEJ KP CP GCTN[ GZRGTKOGPVCN UVCIGÿ # EQOOQP 
VJGOG HQT CNN QH VJG GZKUVKPI GZCORNGU KU VJG RTQEGUU QH ECRRKPI, EQXGTKPI CP KORCEVGF CTGC QH
UGCDGF YKVJ C RTGHGTTGF UGFKOGPV NC[GT, VQ GPVTCR EQPVCOKPCVGF OCVGTKCN CPFòQT VQ GPEQWTCIG 
VJG TGEQXGT[ QH C OQTG PCVWTCN DKQVQRGÿ  6Q DG GHHGEVKXG KV KPXQNXGU EQPUKFGTCDNG COQWPVU QH 
OCVGTKCN VQ DG FGRNQ[GF QXGT C UOCNN CTGCÿ  .KOKVCVKQPU QH UECNG CPF EQUV CTG HQTGOQUV KP
EQPUKFGTKPI RJ[UKECN TGUVQTCVKQP UEJGOGUÿ *QYGXGT, VJGTG KU OGTKV KP GZRNQTKPI VJG DGPGHKEKCN
WUG QH UQOG YCUVG OCVGTKCNU KP VJKU EQPVGZV GÿIÿ TGLGEVGF CIITGICVG FTGFIKPIU QT RTQEGUUGF
UECNNQR UJGNNUÿ  5KVG TGUVQTCVKQP OC[ DG CRRTQRTKCVG HQT VCTIGVGF CTGCU YJKEJ CTG GEQNQIKECNN[
KORQXGTKUJGF QT YJGTG VJG UGFKOGPV EQORQUKVKQP JCU EJCPIGF TCFKECNN[ FWG VQ FTGFIKPIÿ 

• ýCTKPG *CDKVCV %TGCVKQP / ©PJCPEGOGPV &KHHGTGPVKCVKQP DGVYGGP JCDKVCV TGUVQTCVKQP CPF 
JCDKVCV ETGCVKQP ò GPJCPEGOGPV KU PQV ENGCT EWV CPF KU OQTG C HCEVQT QH OCPCIGOGPV QDLGEVKXGU 
VJCP OGVJQFUÿ # TCPIG QH GZKUVKPI GZCORNGU JCXG DGGP KFGPVKHKGF YJKEJ HCNN KPVQ VJKU DTQCF 
ECVGIQT[ QH OCTKPG GPXKTQPOGPVCN OCPCIGOGPV, KPENWFKPI VJG UGGFKPI QH ITCXGN QT UJGNNU KP 
QTFGT VQ KORTQXG VJG UGCDGF UWDUVTCVG (PQVCDN[ HQT UJGNNHKUJ JCTXGUVKPI CTGCUù CPF VJG WUG QH 
CTVKHKEKCN TGGHU CPF HKUJ CIITGICVKPI FGXKEGUÿ 6JG CRRTQCEJ OC[ DG WUGF GKVJGT VQ RTQOQVG 
JCDKVCV HGCVWTGU DTQCFN[ EQPUKUVGPV YKVJ CFLCEGPV CTGCU QT GPJCPEG VJG JCDKVCV FKXGTUKV[ QH CP 
CTGC KP QTFGT VQ KPETGCUG RTQFWEVKXKV[ CPFòQT DKQFKXGTUKV[ÿ  6JG NCVVGT RTKPEKRCNN[ HQEWUGU QP VJG 
WUG QH CTVKHKEKCN UVTWEVWTGUÿ $QVJ QH VJGUG CKOU EQWNF DG CRRNKECDNG VQ VJG OCPCIGOGPV QH
CIITGICVG FTGFIKPI CTGCU, DWV DQVJ CNUQ JCXG RQVGPVKCN RTCEVKECN, RQNKVKECN, CPF NQECNKUGF
GPXKTQPOGPVCN KUUWGU CUUQEKCVGF YKVJ VJGOÿ  #U CDQXG, VJG CRRNKECVKQP QH VJKU CRRTQCEJ KU
RTQDCDN[ JKIJN[ URGEKHKE HQT GEQNQIKECNN[ KORQXGTKUJGF CTGCU, RQUUKDN[ CU C EQORQPGPV YKVJKP
YKFGT DKQFKXGTUKV[ RNCPUÿ 

#UUGUUKPI VJG 0GGF HQT 4GOGFKCVKQP 

6JKU UVWF[ JCU UQWIJV VQ CFFTGUU VJG SWGUVKQP: YJGTG KU TGOGFKCVKQP CRRTQRTKCVG; KÿGÿ HQT YJKEJ 
JCDKVCVU, KP TGURQPUG VQ YJKEJ FTGFIKPI EQPFKVKQPU CPF LWFIGF D[ YJKEJ ETKVGTKC!  

#P CRRTQCEJ KU PGGFGF YJKEJ HQTOCNKUGU CPF UVCPFCTFKUGU CUUGUUOGPV QH KORCEV CPF TGEQXGT[ TCVGU 
CETQUU CNN UKVGU YJKNG CUUKOKNCVKPI VJG UKVG URGEKHKE GPXKTQPOGPVCN HCEVQTU YJKEJ EQPVTQN VJGUG RTQEGUUGUÿ
öQTOCNKUGF TKUM CUUGUUOGPVU UWEJ CU VJCV FGXGNQRGF D[ %©ö#5 HQT GXCNWCVKPI VJG KORCEVU QH FTGFIKPI
QRGTCVKQP QP HKUJGTKGU KUUWGU JCXG OGTKV KP CEJKGXKPI ITGCVGT UVCPFCTFKUCVKQP CPF QDLGEVKXKV[ KP FCVC 
EQNNCVKQP, YJKNG KPEQTRQTCVKPI KPHQTOGF UEKGPVKHKE LWFIGOGPV KP VJG CUUGUUOGPV RTQEGUUÿ # UKOKNCT
OQFGN OKIJV DG WUGF VQ CUUGUU VJG KORCEVU QH FTGFIKPI QP DGPVJKE EQOOWPKVKGUÿ 

2GPVCRQTC HQNKECEGC (4QUU %QTCNõ
5QWTEG:  5GCUGCTEJ



/CTKPG #IITGICVG 5KVG 4GUVQTCVKQP & ©PJCPEGOGPV: # 5VTCVGIKE (GCUKDKNKV[ CPF 2QNKE[ 4GXKGY

©OW .VF 
XKK 

)QXGTPOGPV RQNKE[ OCMGU RTQXKUKQP HQT ÂEQTTGEVKXG CEVKQP� (KÿGÿ TGOGFKCVKQPù YJGTG OQPKVQTKPI QH
FTGFIKPI CEVKXKV[ KFGPVKHKGU WPCEEGRVCDNG KORCEVU QP VJG OCTKPG GPXKTQPOGPVÿ  ôJCV KU EWTTGPVN[ CDUGPV 
KU C TQDWUV ÂVTKIIGT OGEJCPKUO� HQT KPKVKCVKPI TGOGFKCVKQPÿ 

2CTCNNGN UCORNKPI CV VTGCVOGPV
(CIITGICVGù UKVGU CPF TGHGTGPEG UKVGU, 
YKVJ TKIQTQWU SWCNKV[ CUUWTCPEG, YQWNF 
CRRGCT VQ QHHGT C RNCWUKDNG OGCPU QH
OGCUWTKPI EJCPIG HTQO C DCUGNKPG 
EQPFKVKQPÿ  +P VJKU TGURGEV KV EQWNF DG 
WUGF VQ OQPKVQT VJG RTQEGUU QH PCVWTCN
TGEQXGT[, HQNNQYKPI FTGFIKPIÿ  ôJGTG
PCVWTCN TGEQXGT[ HCNNU UKIPKHKECPVN[
DGJKPF GZRGEVCVKQPU (DCUGF WRQP RTG-
FGVGTOKPGF UKVG URGEKHKE GEQNQIKECN 
SWCNKV[ QDLGEVKXGU (©EQõ1Uù KV EQWNF 
UGTXG CU C VTKIIGT HQT CRRTQRTKCVG 
KPVGTXGPVKQPÿ  6JG UWEEGUU QT 
QVJGTYKUG QH TGOGFKCVKQP KP CKFKPI
TGEQXGT[ EQWNF VJGP DG LWFIGF D[ VJG
UCOG ETKVGTKCÿ   

2QVGPVKCNN[, VJKU RTQEGFWTG EQWNF HQTO RCTV QH VJG ÂCHVGTECTG� EQPUKFGTCVKQPU YKVJKP C FTGFIKPI NKEGPEG 
CRRNKECVKQPÿ 

&TGFIKPI ENGCTN[ JCU KORCEVU QP VJG GPXKTQPOGPV DWV TGOGFKCVKQP ECP CNUQ JCXG KORCEVU CPF KPXQNXGU 
UKIPKHKECPV EQOOKVOGPV KP HKPCPEG CPF QVJGT TGUQWTEGUÿ öWTVJGTOQTG, TGOGFKCVKQP KP VJG OCTKPG 
GPXKTQPOGPV KU C TGNCVKXGN[ WPVTKGF RTQEGUU KP VJG ñðÿ 6JG EQUVU QH TGOGFKCVKQP JCXG VQ DG YGKIJGF WR 
CICKPUV VJG GEQNQIKECN DGPGHKVU FGTKXGFÿ  

6JG ôWVWTG QH 4GOGFKCVKQP YKVJKP VJG /CTKPG #IITGICVG +PFWUVT[

+P FGVGTOKPKPI VJG RNCEG HQT TGOGFKCVKQP KP VJG OCTKPG CIITGICVG KPFWUVT[, VJG TQNG QH VJG TGIWNCVQT KU 
RKXQVCNÿ 6JG FGVCKNGF TGSWKTGOGPVU GODQFKGF KP VJG IQXGTPOGPV�U RTGECWVKQPCT[ CRRTQCEJ VQ NKEGPUKPI 
CPF OQPKVQTKPI UJQWNF HQTO VJG DCUKU HQT C VJQTQWIJ EQPUKFGTCVKQP QH TGOGFKCVKQP, VCMKPI KPVQ CEEQWPV
CNN QH VJG KUUWGU CUUQEKCVGF YKVJ VJKU RQVGPVKCNN[ EQORNGZ RTQEGUUÿ   

%WTTGPVN[, VJG RQYGTU QH VJG 5GETGVCT[ QH 5VCVG VQ KPVGTXGPG YJGTG JG QT UJG EQPUKFGTU VJCV
TGUVQTCVKQP QDLGEVKXGU RQUV-FTGFIKPI YKNN PQV DG OGV, CTG PQV HWNN[ GZGEWVGF DGECWUG VJGTG KU PQ
QDLGEVKXG, CITGGF, GHHGEVKXG VTKIIGT OGEJCPKUO KP RNCEG CV OQUV UKVGUÿ   

&GXGNQROGPV QH CP CRRTQRTKCVG OGEJCPKUO HQT TGUVQTCVKXG CEVKQP KU EQPUKFGTGF CP GUUGPVKCN UVGR KP 
TGOGFKCVKQP RQNKE[ HQT OCTKPG CIITGICVG UKVGU CPF QPG VJCV ECP QPN[ DG CEJKGXGF VJTQWIJ DTQCF
EQPUGPUWU QH CNN RCTVKGU EQPEGTPGFÿ 5WEJ C U[UVGO UJQWNF IWCTF CICKPUV KPFKUETKOKPCVG TGIWNCVQT[
OGCUWTGU IQXGTPKPI OKVKICVKQP VJCV EQWNF DG EQUV RTQJKDKVKXG HQT FGXGNQRGTU QT PQP-DGPGHKEKCN HQT VJG 
GPXKTQPOGPVÿ  

$GPVJKE 5CORNKPI óUKPI C *COQP )TCD 
5QWTEG:  ©OW .VFÿ 



/CTKPG #IITGICVG 5KVG 4GUVQTCVKQP & ©PJCPEGOGPV: # 5VTCVGIKE (GCUKDKNKV[ CPF 2QNKE[ 4GXKGY

©OW .VF 
XKKK 

4GEQOOGPFCVKQPU 

• ©UVCDNKUJ C OCTKPG FTGFIGF UKVG OCPCIGOGPV YQTMKPI ITQWR KPXQNXKPI KPFWUVT[,
TGIWNCVQTU, MG[ UVCMGJQNFGTU CPF VGEJPKECN GZRGTVU.

• %QPUKFGT RTKQTKVKGU HQT HWTVJGT VCTIGVGF TGUGCTEJ KPVQ FTGFIKPI KORCEV CPF TGEQXGT[
TCVGU, URGEKHKECNN[ TGNCVGF VQ C XCTKGV[ QH FTGFIKPI KPVGPUKVKGU KP VJG OQUV UGPUKVKXG JCDKVCVU 
(K.G. UVCDNG ITCXGNUÿ. 

• &GXGNQR TQDWUV ETKVGTKC HQT CUUGUUKPI TGEQXGT[ CPF FGVGTOKPKPI YJGP KPVGTXGPVKQP KP VJG 
HQTO QH TGOGFKCVKQP KU PGEGUUCT[. 

• ©ZRNQTG VJG EQPVTKDWVKQP YJKEJ VJG CIITGICVGU KPFWUVT[ ECP OCMG VQ OCTKPG $#2U CPF 
5#2U CPF VQ RCTVKEKRCVKQP KP UKVG OCPCIGOGPV QH HWVWTG QHHUJQTG 0CVWTC üûûû UKVGU. 

&TGFIGT KP 1RGTCVKQP 
5QWTEG: $/#2# 



/CTKPG #IITGICVG 5KVG 4GUVQTCVKQP & ©PJCPEGOGPV: # 5VTCVGIKE (GCUKDKNKV[ CPF 2QNKE[ 4GXKGY

©OW .VF 
KZ 

%QPVGPVU 

0QVG HTQO VJG ©FKVQTUÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿKK
#EMPQYNGFIGOGPVU ÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿKK
©ZGEWVKXG 5WOOCT[ ÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿKKK
%QPVGPVUÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿKZ
1ÿþ *CDKVCV 4GUVQTCVKQP / ©PJCPEGOGPV CV ýCTKPG #IITGICVG 5KVGU:  üRGPKPI 
VJG &GDCVG ÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿ11

1ÿ1 +PVTQFWEVKQP ÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿ 11
1ÿ1ÿ1 $ý#2#ÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿ 1û
1ÿ1ÿû 6JG %TQYP ©UVCVG ÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿ 1û
1ÿ1ÿ3 ©PINKUJ 0CVWTG ÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿ 1û

1ÿû 5QOG &GHKPKVKQPUÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿ 13
1ÿ3 üDLGEVKXGUÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿ 1ú
1ÿú ýGVJQF ÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿ 1ú
1ÿù &CVC 5QWTEGU ÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿ 1ù

ûÿþ $CEMITQWPF VQ VJG ýCTKPG #IITGICVGU +PFWUVT[ ø &GXGNQROGPV QH 
%QPUGTXCVKQP 2QNKE[ÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿ17

ûÿ1 6JG üTKIKPU QH VJG ýCTKPG #IITGICVG +PFWUVT[ÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿ 17
ûÿû 6JG ýCTMGV HQT ýCTKPG #IITGICVGUÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿ 18

ûÿûÿ1 (WVWTG #IITGICVG &GOCPF CPF +ORNKECVKQPU HQT ýCTKPG #IITGICVGU ÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿ û1
ûÿ3 5ECNG QH ýCTKPG #IITGICVG üRGTCVKQP 4GNCVKXG VQ VJG .CPF $CUGF 5GEVQTÿÿÿÿÿ û1
ûÿú 6JG ýCTKPG ©PXKTQPOGPV CPF 5KIPKHKECPEG QH 0CVWTCN 5VTGUUÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿ û3
ûÿù 0CVWTG %QPUGTXCVKQP, $KQFKXGTUKV[ CPF VJG #IITGICVGU +PFWUVT[ ÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿ ûú

ûÿùÿ1 0CVWTG %QPUGTXCVKQP, $KQFKXGTUKV[ CPF VJG ýCTKPG #IITGICVGU +PFWUVT[ÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿ ûù
ûÿùÿû %QPUGTXCVKQP .GIKUNCVKQP ø 2QNKE[ CHHGEVKPI VJG ýCTKPG #IITGICVGU +PFWUVT[ÿ ÿÿÿÿÿÿ û÷

3ÿþ 6JG +ORCEVU QH &TGFIKPI QP *CDKVCVU CPF 4GEQXGT[ QH $GPVJKE 
%QOOWPKVKGUÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿû9

3ÿ1 +PVTQFWEVKQP ÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿ û9
3ÿû *CDKVCVU CPF $KQVQRGU ÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿ û9

3ÿûÿ1 5JCNNQY öCVGT ýQDKNG 5CPFUÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿ û9
3ÿûÿû 5JCNNQY öCVGT 5VCDNG )TCXGN YKVJ 6TCPUKGPV 5CPFÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿ 3þ
3ÿûÿ3 5JCNNQY/&GGR öCVGT 5VCDNG )TCXGN ÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿ 3þ

3ÿ3 &TGFIKPI #EVKXKVKGU ÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿ 31
3ÿú +ORCEVU QH &TGFIKPI WRQP VJG $GPVJQUÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿ 33

3ÿúÿ1 +ORCEVU KP 5JCNNQY öCVGT ýQDKNG 5CPFUÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿ 3ú
3ÿúÿû +ORCEVU KP 5JCNNQY öCVGT 5VCDNG )TCXGNU YKVJ 6TCPUKGPV 5CPFÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿ 3÷
3ÿúÿ3 +ORCEVU KP 5VCDNG )TCXGN *CDKVCVUÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿ 37

3ÿù 4GEQXGT[ QH $GPVJKE *CDKVCVU ÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿ úþ
3ÿùÿ1 4GEQXGT[ QH VJG $GPVJKE (CWPC KP 5JCNNQY öCVGT ýQDKNG 5CPFU ÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿ úþ
3ÿùÿû 4GEQXGT[ KP 5JCNNQY öCVGT 5VCDNG )TCXGNU YKVJ 6TCPUKGPV 5CPFÿ ÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿ úû
3ÿùÿ3 4GEQXGT[ KP 5VCDNG )TCXGN ÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿ ú3

3ÿ÷ %QPENWUKQPU ÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿ úù
úÿþ # 4GXKGY QH ©ZKUVKPI ýGVJQFU ø #RRTQCEJGU VQ ©PXKTQPOGPVCN 
4GOGFKCVKQPÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿú7

úÿ1 +PVTQFWEVKQP ÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿ ú7
úÿû &GHKPKVKQP QH 4GOGFKCVKQP ÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿ ú7
úÿ3 2TKPEKRNGU QH 4GOGFKCVKQPÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿ ú8

úÿ3ÿ1 4GOGFKCVKQP +U C %QORNGZ ýCPCIGOGPV +UUWG ÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿ ú8



/CTKPG #IITGICVG 5KVG 4GUVQTCVKQP & ©PJCPEGOGPV: # 5VTCVGIKE (GCUKDKNKV[ CPF 2QNKE[ 4GXKGY

©OW .VF 
Z 

úÿ3ÿû 4GOGFKCVKQP öKNN #NYC[U *CXG CP ©PXKTQPOGPVCN +ORCEVÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿ ú9
úÿ3ÿ3 4GOGFKCVKQP 5JQWNF (QTO CP +PVGITCN %QORQPGPV QH VJG 2NCPPKPI #RRNKECVKQP ÿÿÿ ú9
úÿ3ÿú 6JG )QCNU CPF üDLGEVKXGU QH 4GOGFKCVKQP HQT C 5KVG OWUV DG %NGCTN[ õPFGTUVQQF ú9
úÿ3ÿù 6JG 2GTHQTOCPEG QH 4GOGFKCVKQP 5EJGOGU 0GGFU 6Q $G ýQPKVQTGFÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿ ùþ

ùÿþ ©ZKUVKPI #RRTQCEJGU VQ 4GOGFKCVKQP ÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿùû
ùÿ1 +PVTQFWEVKQP ÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿ ùû
ùÿû 6JG 6GTTGUVTKCN ýQFGN QH 5KVG ýCPCIGOGPVÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿ ùû

ùÿûÿ1 2J[UKECN 5KOKNCTKVKGU DGVYGGP 6GTTGUVTKCN / ýCTKPG #IITGICVG 5KVGU ÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿ ùû
ùÿûÿû 5KOKNCTKVKGU KP VJG 2TKPEKRNGU QH ©EQNQIKECN 5WEEGUUKQPÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿ ù3
ùÿûÿ3 ©PXKTQPOGPVCN +ORCEV ÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿ ù3
ùÿûÿú #RRTQCEJGU VQ  4GOGFKCVKQP KP VJG 6GTTGUVTKCN ©PXKTQPOGPV ÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿ ù3

ùÿ3 6JG %QCUVCN ýQFGN QH 5KVG ýCPCIGOGPV ÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿ ù÷
ùÿ3ÿ1 %QCUVCN #IITGICVG ©ZVTCEVKQP ÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿ ù÷
ùÿ3ÿû ýCPCIGOGPV QH +PVGTVKFCN *CDKVCVÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿ ù÷

ùÿú 6JG ýCTKPG ýQFGN QH 5KVG ýCPCIGOGPVÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿ ù8
ùÿúÿ1 0QP +PVGTXGPVKQP / 0CVWTCN 4GEQNQPKUCVKQPÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿ ù8
ùÿúÿû #EVKXG-2CUUKXG 4GEQXGT[ ÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿ ù8
ùÿúÿ3 2TGHGTGPVKCN õUG QH ýCTKPG #IITGICVG 5KVGUÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿ ù9
ùÿúÿú %QPUGTXKPI VJG ýQFKHKGF 5GCDGFÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿ ù9
ùÿúÿù ýCTKPG 5KVG 4GUVQTCVKQP ÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿ ÷þ
ùÿúÿ÷ ýCTKPG *CDKVCV %TGCVKQP / ©PJCPEGOGPVÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿ ÷þ
ùÿúÿ7 #TVKHKEKCN 4GGHUÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿ ÷û

ùÿù #RRNKECDKNKV[ QH ©ZKUVKPI 4GOGFKCVKQP ýGVJQFU VQ ýCTKPG &TGFIKPI #TGCU ÿÿÿ ÷ú
ùÿ÷ # )GPGTKE #RRTQCEJ VQ 4GOGFKCVKQP QH ýCTKPG #IITGICVG 5KVGU ÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿ ÷÷

÷ÿþ #UUGUUKPI VJG 0GGF HQT 4GOGFKCVKQP CV ýCTKPG #IITGICVG 5KVGU: 2TCEVKECN 
CPF 5VTCVGIKE +ORNKECVKQPUÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿ÷9

÷ÿ1 +PVTQFWEVKQP ÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿ ÷9
÷ÿû 6JG 0GGF HQT 4GOGFKCVKQP � öJGTG KU +PVGTXGPVKQP #RRTQRTKCVG! ÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿ ÷9
÷ÿ3 öJ[ õPFGTVCMG 4GOGFKCVKQP!  (CEKPI VJG *CTF ôWGUVKQPU ÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿ 7þ

÷ÿ3ÿ1 öJCV KU #EEGRVCDNG (CWPCN 4GEQXGT[!ÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿ 71
÷ÿ3ÿû öJCV 2CTCOGVGTU ECP DG WUGF VQ &GUETKDG 4GEQXGT[! ÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿ 71
÷ÿ3ÿ3 öJCV %QPUVKVWVGU CP #EEGRVCDNG 2GTKQF QH 0CVWTCN 4GEQXGT[!ÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿ 7ú

÷ÿú öJCV ýGVJQFU QH 4GOGFKCVKQP JCXG CP #RRNKECVKQP VQ (QTOGT &TGFIKPI 
5KVGU! 77
÷ÿù %JCTVKPI VJG öC[ (QTYCTF ÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿ 8þ
÷ÿ÷ 4GEQOOGPFCVKQPUÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿ 8þ

$KDNKQITCRJ[ ÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿ81
)NQUUCT[ÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿ8ù
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úüþ *CDKVCV 4GUVQTCVKQP û ©PJCPEGOGPV CV /CTKPG #IITGICVG 
5KVGU:  1RGPKPI VJG &GDCVG 

úüú +PVTQFWEVKQP 

6JG RGTEGRVKQP QH EQPUGTXCVKQP YKVJKP VJG ñð OKPGTCNU KPFWUVT[ JCU EJCPIGF TCFKECNN[ QXGT VJG RCUV 
VJTGG FGECFGUÿ   /CMKPI RTQXKUKQP HQT TGUVQTCVKQP QH VJG XKUWCN NCPFUECRG, HNQTC CPF HCWPC YJKEJ YCU
HQTOGTN[ CP GPEWODTCPEG VQ OCKPUVTGCO DWUKPGUU, QT CV DGUV C FKUVTCEVKQP, KU PQY C HWNN[ KPVGITCVGF 
IQCN CV VJG NKEGPEG CRRNKECVKQP UVCIGÿ  6JKU VTCPUKVKQP JCU QEEWTTGF CU QRRQTVWPKVKGU HQT LQKPV CEVKQP 
JCXG DGGP ITCURGF D[ HCT-UKIJVGF KPFWUVT[ TGRTGUGPVCVKXGU CPF EQPUGTXCVKQPKUVU KP UWUVCKPCDNG
FGXGNQROGPV KPKVKCVKXGU, OCP[ QH YJKEJ RTGFCVG )TQ *CTNGO $TWPVNCPF�U EQKPCIG QH VJG RJTCUG KP
É1WT %QOOQP öWVWTGÌ (û987ùÿ  6JG UWEEGUU QH KPVGITCVKPI EQPUGTXCVKQP KPVGTGUVU YKVJKP VJG
OKPGTCNU KPFWUVT[ CTG RNCKP VQ UGG YKVJ QXGT 7ýý HQTOGT GZVTCEVKQP UKVGU PQY FGUKIPCVGF CU UKVGU QH
URGEKCN UEKGPVKHKE KPVGTGUV (555+Uùÿ 

/QTG ECP CNYC[U DG CEJKGXGF CPF UWEEGUU DTGGFU KVU QYP OQOGPVWOÿ  +V KU WPFGTUVCPFCDNG,
VJGTGHQTG, VJCV VJG KPFWUVT[ CPF EQPUGTXCVKQP ITQWRU UJQWNF YKUJ VQ GZVGPF EQPUKFGTCVKQP QH 
EQPUGTXCVKQP QDLGEVKXGU KPVQ CTGCU YJKEJ JCXG TGEGKXGF EQORCTCVKXGN[ NGUU CVVGPVKQPÿ  +V KU KP VJKU
EQPVGZV VJCV VJG RTGUGPV UVWF[ JCU DGGP EQPEGKXGF TGEQIPKUKPI CNUQ VJG UVTCVGIKE KORQTVCPEG QH
OCTKPG CIITGICVGU CPF VJG KPETGCUKPI HQEWU FGOCPFGF D[ TGIWNCVQT[ CWVJQTKVKGU HQT UVGYCTFUJKR QH 
VJG OCTKPG GPXKTQPOGPVÿ 

6JG HGCUKDKNKV[ QT KPFGGF VJG FGUKTCDKNKV[ QH WPFGTVCMKPI JCDKVCV TGUVQTCVKQP QT GPJCPEGOGPV CV 
OCTKPG UKVGU JCU PQV DGGP HWNN[ KPXGUVKICVGFÿ  6JKU TGRQTV JCU DGGP URGEKHKECNN[ EQOOKUUKQPGF D[ 
$/#2#, VJG VTCFG CUUQEKCVKQP HQT VJG OCTKPG CIITGICVGU KPFWUVT[, CPF 6JG %TQYP ©UVCVG, VJG 
EWUVQFKCP QH VJG PGCT-UJQTG UGCDGF, KP RCTVPGTUJKR YKVJ ©PINKUJ 0CVWTG, VJG UVCVWVQT[ CFXKUGT QP
PCVWTG EQPUGTXCVKQP KP ©PINCPF, VQ GZRNQTG VJG KUUWGU CUUQEKCVGF YKVJ OCTKPG CIITGICVG UKVG
TGOGFKCVKQP CPF VQ UVKOWNCVG FKUEWUUKQP CPF FGDCVG QP VJG MG[ KUUWGUÿ  $TKGH FGVCKNU QH VJG NGCF 
QTICPKUCVKQPU CTG IKXGP DGNQYÿ   

õWGUVKQPU TGICTFKPI TGOGFKCVKQP CPF CHVGTECTG QH UQOG FTGFIG UKVGU CTG KPETGCUKPIN[ DGKPI TCKUGF
FWTKPI ©+# EQPUWNVCVKQP HQT PGY NKEGPEG CRRNKECVKQPU, CPF C HQEWUGF VTGCVOGPV QH VJG UWDLGEV KU
VJGTGHQTG VKOGN[ÿ 

6JKU UVWF[ CKOU VQ RTQXKFG VJG HKTUV UVGR KP VJCV RTQEGUU, VJTQWIJ C TGXKGY QH VJG GZKUVKPI MPQYNGFIG 
QH VJG KORCEVU QH FTGFIKPI QP VJG RJ[UKECN CPF DKQNQIKECN PCVWTG QH VJG UGCDGF (YKVJKP CPF CFLCEGPV
VQ OCTKPG FTGFIKPI CTGCUù, CPF VJG PGGF HQT EQPUKFGTCVKQP QH HWTVJGT TGOGFKCN CEVKQPÿ 

0Q CVVGORV KU OCFG VQ RTQFWEG RTGUETKRVKXG IWKFCPEG QP VJG UWDLGEV QH TGOGFKCVKQP QH OCTKPG 
CIITGICVG FTGFIKPI UKVGU CV VJKU UVCIG, DWV TCVJGT YG JCXG UGV QWV VQ RTQXKFG CP KPHQTOGF XKGY QH VJG
UWDLGEV YJKEJ YKNN UVKOWNCVG FKUEWUUKQP CETQUU VJG KPFWUVT[, TGIWNCVQTU CPF VJG KPVGTGUVGF 
UVCMGJQNFGTUÿ 

+V KU GZRGEVGF VJCV UWDUGSWGPV RTQLGEVU YKNN DG TGSWKTGF VQ FGXGNQR OQTG URGEKHKE IWKFCPEG QP YJGP, 
YJGTG, CPF JQY RCTVKEWNCT OGVJQFU QH TGJCDKNKVCVKQP OC[ DG CRRNKGFÿ  5QOG CTGCU HQT HWTVJGT UVWF[ 
CTG QHHGTGF CU CP QWVRWV HTQO VJKU UVWF[ÿ 
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úüúüú $/#2# 

6JG $TKVKUJ /CTKPG #IITGICVG 2TQFWEGTU #UUQEKCVKQP ($/#2#ù YCU HQTOGF
KP û99þ, CPF EQORTKUGU OGODGTU QH VJG õWCTT[ 2TQFWEVU #UUQEKCVKQP YKVJ 
OCTKPG CIITGICVG FTGFIKPI KPVGTGUVUÿ  6JG ñð QRGTCVGU CTQWPF 3÷ FTGFIKPI
XGUUGNU, QP 78 RTQFWEVKQP NKEGPUGU CTQWPF VJG ñðÿ  6JG XGUUGNU CTG CNOQUV 
GPVKTGN[ $TKVKUJ TGIKUVGTGF CPF ECTT[ $TKVKUJ ETGYÿ  $/#2# TGRTGUGPVU VJG 
KPFWUVT[ CPF KVU OGODGTU CTG: $TKVCPPKC #IITGICVGU .VF, $TKVKUJ &TGFIKPI 
.VF, &©/© $WKNFKPI /CVGTKCNU .VFÿ, *CPUQP #IITGICVGU /CTKPG .VF, 
ðGPFCNN $TQUÿ (2QTVUOQWVJù .VF, 0QTVJYQQF (öCTGJCOù .VF, 0QTYGUV 5CPF 
CPF $CNNCUV .VF, 4/% /CTKPG .VF, ñPKVGF /CTKPG &TGFIKPI .VFÿ CPF ïQNMGT &TGFIKPI .VFÿ  

úüúüÿ 6JG %TQYP ©UVCVG 

6JG %TQYP ©UVCVG FCVGU DCEM VQ VJG TGKIP QH ðKPI ©FYCTF VJG %QPHGUUQT
CPF KU RCTV QH VJG JGTGFKVCT[ RQUUGUUKQPU QH VJG 5QXGTGKIP ÉKP TKIJV QH VJG
%TQYPÌÿ  6JG GUVCVG KU OCPCIGF WPFGT VJG RTQXKUKQPU QH 6JG %TQYP 
©UVCVG #EV û9øû D[ VJG %TQYP ©UVCVG %QOOKUUKQPGTU, YJQ JCXG C FWV[
VQ OCKPVCKP CPF GPJCPEG VJG XCNWG QH VJG ©UVCVG CPF VJG KPEQOG FGTKXGFÿ 
6JG PGV TGXGPWG UWTRNWU KU RCKF VQ VJG ©ZEJGSWGTÿ   

6JG %TQYP ©UVCVG KPENWFGU; 

• /QTG VJCP ûþý,ýýý JGEVCTGU QH CITKEWNVWTCN NCPF KP ©PINCPF, 5EQVNCPF CPF ôCNGU,  
• 5WDUVCPVKCN DNQEMU QH EQOOGTEKCN RTQRGTV[, RTKOCTKN[ KP .QPFQP,
• #P GZVGPUKXG OCTKPG GUVCVG EQXGTKPI ÷÷ó QH VJG HQTGUJQTG CPF OQUV QH VJG UGCDGF QWV VQ 

VJG ûþPO 6GTTKVQTKCN .KOKV 
• /KPGTCN TKIJVU VJTQWIJQWV VQ ñð�U VGTTKVQTKCN NKOKVUÿ   

6JG %TQYP ©UVCVG KUUWGU NKEGPUGU QP DGJCNH QH &©ö4# HQT OCTKPG CIITGICVG FTGFIKPI CPF CTG 
TGURQPUKDNG HQT QXGTUGGKPI CPF OQPKVQTKPI VJG GHHGEVU QH FTGFIKPIÿ  %WTTGPVN[, 7þ NKEGPUGU CTG KUUWGF 
CPF VJGTG CTG þ9 RTQFWEVKQP NKEGPEG CRRNKECVKQPU KP VJG RKRGNKPG HQT PGY FTGFIKPI CTGCUÿ  4GXGPWG 
HTQO VJGUG NKEGPUGU EQPUVKVWVGU VJG NCTIGUV UKPING UQWTEG QH TGXGPWG HQT VJG /CTKPG ©UVCVG,
EQPVTKDWVKPI CV RTGUGPV CTQWPF ¹û3ÿ8O ò [GCT (üý -÷ýó /CTKPG ©UVCVG TGXGPWGùÿ 

úüúü3 ©PINKUJ 0CVWTG 

©PINKUJ 0CVWTG EJCORKQPU VJG EQPUGTXCVKQP QH YKNFNKHG CPF IGQNQI[ VJTQWIJQWV
©PINCPFÿ  +V KU C IQXGTPOGPV CIGPE[ UGV WR WPFGT VJG ©PXKTQPOGPV 2TQVGEVKQP 
#EV û99ý CPF HWPFGF D[ VJG &GRCTVOGPV QH ©PXKTQPOGPV, öQQF CPF 4WTCN 
#HHCKTUÿ  ©PINKUJ 0CVWTG KU EWTTGPVN[ FGXGNQRKPI C OCTKVKOG UVTCVGI[ VQ JGNR 
KORNGOGPV VJG )QXGTPOGPV�U UVGYCTFUJKR XKUKQP UGV QWV KP Â5CHGIWCTFKPI QWT
5GCU�ÿ 



/CTKPG #IITGICVG 5KVG 4GUVQTCVKQP & ©PJCPEGOGPV: # 5VTCVGIKE (GCUKDKNKV[ CPF 2QNKE[ 4GXKGY

©OW .VF 
13 

úüÿ 5QOG &GHKPKVKQPU 

#V VJG QWVUGV QH VJKU UVWF[, KV KU JGNRHWN VQ RTQXKFG FGHKPKVKQPU QH UQOG QH VJG MG[ VGTOU CPF EQPEGRVU 
YJKEJ YKNN DG FKUEWUUGFÿ 

#HVGTECTG  
6JG VGTO Â#HVGTECTG %QPFKVKQP� EWTTGPVN[ JCU C UVCVWVQT[ FGHKPKVKQP KP UEJGFWNG ÷ QH VJG 6QYP CPF
%QWPVT[ 2NCPPKPI #EV û99ý CPF UEJGFWNG 3 QH VJG 6QYP CPF %QWPVT[ 2NCPPKPI (5EQVNCPFù #EV û997
YJKEJ ECP DG HQWPF KP #PPGZ %þÿ  
6JGTG CTG EWTTGPVN[ PQ GSWKXCNGPV CHVGTECTG EQPFKVKQPU CVVCEJGF VQ OCTKPG CIITGICVG RTQFWEVKQP 
NKEGPUGU GZEGRVKPI VJG UVKRWNCVKQP VJCV:  

Dredging should aim to leave the seabed in a similar physical condition to that present before 
dredging started in order to enhance the possibility of, and rate at which, the seabed recovers 
physically and biologically to its pre-dredging condition. 

+V YQWNF DG RTGOCVWTG VQ RTQXKFG C FGHKPKVKQP HQT #HVGTECTG %QPFKVKQP CU KV UJQWNF CRRN[ VQ VJG 
OCTKPG GPXKTQPOGPVÿ  6JG EQPEGRV QH CHVGTECTG OC[ DG GZVGPFGF VQ VJG OCTKPG GPXKTQPOGPV YJKEJ 
YG YQWNF FGHKPG CU QRGTCVKQPU WPFGTVCMGP, RQUV FTGFIKPI, VQ DTKPI VJG UGCDGF WR VQ CP CITGGF
EQPFKVKQP KP QTFGT VQ RTQOQVG GEQNQIKECN TGEQXGT[ QT GPJCPEGOGPVÿ  6JG ETKVGTKC CPF RTQEGUU HQT
FGVGTOKPKPI CP CRRTQRTKCVG EQPFKVKQP, RQUV FTGFIKPI KU C EQORNGZ DWV VKOGN[ KUUWG HQT FGDCVG CPF 
VJG UVKOWNWU HQT VJKU UVWF[ÿ 

ýKVKICVKQP 
/KVKICVKQP KU FGHKPGF KP ©% &KTGEVKXG 8÷ò337 (©+# &KTGEVKXGù CU ÂOGCUWTGU GPXKUCIGF KP QTFGT VQ 
CXQKF, TGFWEG CPF, KH RQUUKDNG TGOGF[ UKIPKHKECPV CFXGTUG GHHGEVU�ÿ  /KVKICVKQP KU EWTTGPVN[ 
KPEQTRQTCVGF KP NKEGPUKPI CTTCPIGOGPVU HQT OCTKPG CIITGICVG FTGFIKPI XKC C PWODGT QH OGCUWTGU
KPENWFKPI TGUVTKEVKQP QH VJG CTGC VQ DG FTGFIGF XKC \QPKPI; TGUVTKEVKQP QH VJG SWCPVKV[ QH CIITGICVG 
TGEQXGTGF; UGCUQPCN TGUVTKEVKQPU; CPF RTQJKDKVKQPU QP UETGGPKPI (KÿGÿ VJG UKHVKPI QH OKZGF ITCXGN CPF
UCPF VQ TGVCKP QPG EQOOQFKV[ CPF TGVWTP VJG QVJGT VQ VJG UGCùÿ  # OQTG FGVCKNGF TGXKGY QH OKVKICVKQP 
OGCUWTGU ECP DG HQWPF CV þÿ÷ÿþÿ 

4GEQXGT[ 
6JG RTQEGUU QH TGEQXGT[ HQNNQYKPI GPXKTQPOGPVCN FKUVWTDCPEG KU IGPGTCNN[ FGHKPGF CU VJG 
GUVCDNKUJOGPV QH C EQOOWPKV[ VJCV KU UKOKNCT KP URGEKGU EQORQUKVKQP, RQRWNCVKQP FGPUKV[ CPF 
DKQOCUU VQ VJCV RTGXKQWUN[ RTGUGPV QT CV PQP-KORCEVGF UKVGUÿ (%-%14© û99ø CU EKVGF D[ 0GYGNN 
þýýþùÿ 

4GOGFKCVKQP 
öQT VJG RWTRQUGU QH VJKU UVWF[ VJG EQTG RTQEGUU QH TGOGFKCVKQP KU VCMGP UKORN[ CU ÂVJG CEVKQP VCMGP
CV C UKVG HQNNQYKPI CPVJTQRQIGPKE FKUVWTDCPEG VQ TGUVQTG QT GPJCPEG KVU GEQNQIKECN XCNWG�ÿ   6JKU 
DTQCF KPENWUKXG FGHKPKVKQP JCU DGGP UGNGEVGF VQ GODTCEG CNN OGCUWTGU, DQVJ RJ[UKECN CPF
CFOKPKUVTCVKXG, YJKEJ ECP DG WUGF VQ KORTQXG VJG GEQNQI[ QH C UKVG CPF YKNN DG FGXGNQRGF HWTVJGT KP 
EJCRVGT ÷ÿ 
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úü3 1DLGEVKXGU 

6JKU FGUM DCUGF UVWF[ JCU UGV QWV VQ:  

• ©ZRNQTG JQY GZRGTKGPEG YKVJ CHVGTECTG CV NCPF DCUGF GZVTCEVKQP UKVGU (VJG UWEEGUU QH YJKEJ 
JCU DGGP C FTKXGT HQT VJG RTGUGPV KPKVKCVKXGù ECP KPHQTO RQNKE[ FGXGNQROGPV HQT OCTKPG 
CIITGICVG UKVGUÿ  

• 4GXKGY VJG GZKUVKPI MPQYNGFIG QP VJG KORCEVU QH OCTKPG FTGFIKPI QP VJG RJ[UKECN CPF
DKQNQIKECN PCVWTG QH VJG UGCDGF, YKVJKP CPF CFLCEGPV VQ VJG FTGFIGF CTGCUÿ  # TGXKGY QH
UVWFKGU QP VJG PCVWTCN TGEQXGTCDKNKV[ QH VJG UGCDGF KU KPENWFGFÿ  &WG VQ VJG EQPUVTCKPVU QH 
CXCKNCDNG NKVGTCVWTG, VJKU UVWF[ EQPEGPVTCVGU QP VJG TGXKGY QH DGPVJKE KORCEVU CPF
TGEQXGTCDKNKV[ CU VJG OQUV GHHGEVKXG CPF CRRTQRTKCVG KPFKECVQT QH FTGFIKPI KORCEVUÿ  +V KU 
CEMPQYNGFIGF VJCV YKFGT GEQU[UVGO GHHGEVU EQWNF QEEWT CPF OC[ GSWCNN[ DGPGHKV HTQO 
OKVKICVKPI OGCUWTGU KPENWFKPI TGOGFKCVKQP VGEJPKSWGUÿ 

• 4GXKGY GZKUVKPI OGVJQFU CPF CRRTQCEJGU VQ EQCUVCN CPF OCTKPG JCDKVCV TGOGFKCVKQP, CPF
KFGPVKH[ RQVGPVKCN CRRNKECVKQPU HQT OCTKPG CIITGICVG FTGFIKPI UKVGUÿ 

• 4GXKGY VJG PGGF HQT UKVG TGJCDKNKVCVKQP CV OCTKPG UKVGU XUÿ VJG PCVWTCN TGEQXGT[ RTQEGUU CPF
VJG TGCNKUVKE CRRNKECDKNKV[ QH VJG RQUUKDNG CRRTQCEJGU VQ TGOGFKCVKQP KFGPVKHKGFÿ 

• +FGPVKH[ VJG MG[ RQKPVU HQT FKUEWUUKQP CTKUKPI HTQO VJG UVTCVGIKE TGXKGY, KP TGNCVKQP VQ VJG 
GPXKTQPOGPVCN CPF GEQPQOKE EQUV QH VJG XCTKQWU TGJCDKNKVCVKQP QRVKQPU XUÿ VJG ÉFQ-PQVJKPIÌ 
QRVKQP QH PCVWTCN UKVG TGEQXGT[ÿ 

• +FGPVKH[ ICRU KP VJG GZKUVKPI MPQYNGFIG QH FTGFIKPI KORCEVU, TGEQXGT[ CPF UKVG TGOGFKCVKQP 
OGVJQFUÿ  ôJGTG CRRTQRTKCVG, UWIIGUV TGUGCTEJ RTQLGEVU VJCV YKNN CFFTGUU VJGUG UJQTVHCNNU,
CPF CNNQY VJG UWKVCDKNKV[ CPF HGCUKDKNKV[ QH TGOGFKCVKQP OGVJQFU VQ DG UEKGPVKHKECNN[
CUUGUUGFÿ 

úüý /GVJQF 

6JGTG YGTG VYQ RTKPEKRCN NKPGU QH KPKVKCN KPSWKT[ HQT VJKU UVWF[:

ûÿ 4GXKGY QH GZKUVKPI UEKGPVKHKE UVWFKGU KPVQ VJG KORCEVU QH FTGFIKPI QP VJG RJ[UKECN CPF DKQNQIKECN 
PCVWTG QH VJG UGCDGFÿ  6JG RTKPEKRCN CKO DGKPI VQ KFGPVKH[ VJG V[RG QH ETKVGTKC WRQP YJKEJ VQ DCUG 
TGOGFKCVKQP FGEKUKQPUÿ 

þÿ 4GXKGY QH CXCKNCDNG NKVGTCVWTG QP CRRTQCEJGU VQ TGOGFKCVKQP, FTCYKPI CRRTQRTKCVG GZCORNGU 
HTQO VJG VGTTGUVTKCN, EQCUVCN CPF OCTKPG GPXKTQPOGPVUÿ   

+P UGEVKQPU ÷ CPF ø QH VJG TGRQTV, VJG VYQ UVTCPFU CTG DTQWIJV VQIGVJGT VQ FKUEWUU VJG RQVGPVKCN HQT VJG 
TGOGFKCVKQP QRVKQPU, KFGPVKHKGF, KP VJG EQPVGZV QH VJG KORCEV UEGPCTKQUÿ  ðG[ SWGUVKQPU YJKEJ TGOCKP
WPCPUYGTGF CTG VJGP GZRNQTGF, DCUGF QP VJG Â0GGF� CPF Â#RRTQCEJGU� GNGOGPVU VQ RTQXKFG VJG OCKP
QWVRWVÿ  6JKU YKNN CNUQ KPENWFG, YJGTG RQUUKDNG, UWIIGUVKQPU HQT RQNKE[ VCTIGVU CPF IWKFKPI RTKPEKRNGU 
HQT UKVG TGOGFKCVKQP, VQIGVJGT YKVJ UWIIGUVKQPU HQT CRRTQCEJGU YJKEJ CRRGCT VQ RTQXKFG RTQOKUG HQT 
WUG CV OCTKPG FTGFIGF UKVGUÿ  2TKQTKVKUCVKQP QH VJGUG VJGP HQTO VJG DCUKU HQT VJG HKPCN
TGEQOOGPFCVKQPUÿ  # UEJGOCVKE QH VJG RTQEGUU KU UJQYP KP öKIWTG ûÿûÿ 
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úüø &CVC 5QWTEGU 

6JG UVWF[ CKOU VQ EQXGT C URGEVTWO QH FKHHGTGPV CIITGICVG FTGFIKPI GPXKTQPOGPVU CTQWPF VJG ñð, 
VCMKPI CEEQWPV QH FKHHGTGPEGU KP UGCDGF V[RGU, YCVGT FGRVJ, IGQITCRJKE XCTKCVKQP CPF DGPVJKE HCWPCN 
FKXGTUKV[ CPF RTQFWEVKXKV[ÿ  ôJGTG RQUUKDNG, GZCORNGU JCXG DGGP UGNGEVGF YJKEJ JCXG DGGP UWDLGEV 
VQ DQVJ KPVGPUKXG OCTKPG CIITGICVG FTGFIKPI CPF FGVCKNGF KORCEV OQPKVQTKPI UVWFKGUÿ  *QYGXGT KP
VJG ECUG QH VJG FGGR YCVGT UVCDNG ITCXGNU UWEJ CU VJG ©CUVGTP ©PINKUJ %JCPPGN YJKEJ EQPUVKVWVGU C 
XGT[ FKUVKPEVKXG GPXKTQPOGPV SWKVG FKHHGTGPV HTQO CP[ GZKUVKPI FTGFIKPI UKVG, KV JCU QPN[ DGGP 
RQUUKDNG CV RTGUGPV VQ URGEWNCVG QP VJG KORCEVU QH FTGFIKPIÿ   

+P EQPUKFGTKPI JQY TGOGFKCVKQP KP VJG OCTKPG GPXKTQPOGPV OKIJV DG CRRTQCEJGF, HWTVJGT OCVGTKCN 
JCU DGGP FTCYP HTQO VJG VGTTGUVTKCN SWCTT[KPI GPXKTQPOGPV, VJG KPVGTVKFCN CPF EQCUVCN GPXKTQPOGPV,
CPF QVJGT OCTKPG KPFWUVTKGUÿ  4GRTGUGPVCVKXG UVWFKGU JCXG DGGP UGNGEVGF VQ RTQXKFG GZCORNGU QH DQVJ
IQQF CPF DCF RTCEVKEG, YJKEJ ECP HQTO VJG DCUKU HQT C UGV QH IWKFKPI RTKPEKRNGU VQ CRRN[ VQ OCTKPG 
TGOGFKCVKQPÿ 

+P CFFKVKQP, EQTTGURQPFGPEG, KPVGTXKGYU CPF OGGVKPIU YKVJ TGOGFKCVKQP RTCEVKVKQPGTU, KPFWUVT[ 
TGRTGUGPVCVKXGU CPF EQPUGTXCVKQP DQFKGU JCXG EQPVTKDWVGF VQ FGXGNQRKPI C UQWPF QXGTXKGY QH VJG 
UWDLGEV CTGCÿ 
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ÿüþ $CEMITQWPF VQ VJG /CTKPG #IITGICVGU +PFWUVT[ ò 
&GXGNQROGPV QH %QPUGTXCVKQP 2QNKE[

6JG RCUV, RTGUGPV CPF HWVWTG FKTGEVKQP QH VJG OCTKPG CIITGICVGU KPFWUVT[ ECP DGUV DG WPFGTUVQQF D[
TGHGTGPEG VQ VJG YKFGT OKPGTCNU KPFWUVT[, UKPEG VJGTG KU QXGTNCR KP VGTOU QH VJG  OCTMGV HQTEGU,
OCPCIGOGPV EQPUVTCKPVU CPF PCVWTG EQPUGTXCVKQP XCNWGU, CHHGEVKPI DQVJ UGEVQTUÿ  6JG FGXGNQROGPV
QH EQPUGTXCVKQP KPVGTGUVU YKVJKP VJG SWCTT[KPI KPFWUVT[, KU TGXKGYGF KP VJKU EJCRVGT CU C OGCPU QH
KPHQTOKPI VJG CRRTQCEJ, YJKEJ VJG OCTKPG CIITGICVG KPFWUVT[ OKIJV VCMG KP TGNCVKQP VQ JCDKVCV 
TGOGFKCVKQPÿ  6JG CEVKXKVKGU QH DQVJ VJG SWCTT[KPI KPFWUVT[ CPF VJG OCTKPG CIITGICVG KPFWUVT[ CTG 
CNUQ DTKGHN[ EQPUKFGTGF KP TGNCVKQP VQ VJG ñð $KQFKXGTUKV[ #EVKQP 2NCP (ñð$#2ùÿ

ÿüú 6JG 1TKIKPU QH VJG /CTKPG #IITGICVG +PFWUVT[

6JG QTKIKPU QH VJG ñð OCTKPG UCPF CPF ITCXGN KPFWUVT[ ECP DG VTCEGF DCEM VQ VJG û÷÷ý�U, YJGTG 
CXCKNCDNG CIITGICVG HTQO VJG 4KXGT 6JCOGU EQPUVKVWVGF C EJGCR CPF RNGPVKHWN UWRRN[ QH DCNNCUV HQT 
WPNCFGP UCKNKPI UJKRUÿ   

$[ VJG û7VJ %GPVWT[, VJG RTQXKUKQP QH DCNNCUV HTQO OCTKPG UQWTEGU JCF FGXGNQRGF KPVQ C OCLQT 
QRGTCVKQP EQPVTQNNGF D[ 6TKPKV[ *QWUG, YKVJ VJG OCPCIGOGPV QH DCNNCUV DGEQOKPI VJG QTICPKUCVKQP�U 
RTKPEKRNG UQWTEG QH KPEQOGÿ  6JKU KP VWTP RTQXKFGF VJG OGCPU VQ HKPCPEG VJG PCVKQP�U NKIJVJQWUGU,
NKIJVUJKRU CPF DWQ[Uÿ 

6JG CFXGPV QH OQFGTP CIITGICVG FTGFIKPI CTIWCDN[ FCVGU HTQO VJG û93ýU, YJGP VJG WUG QH FGEM
OQWPVGF RWORU QP XGUUGNU, KP EQPLWPEVKQP YKVJ UWEVKQP RKRGU (RTKOKVKXG UWEVKQP FTGFIGTUù, ITGCVN[ 
KORTQXGF VJG GHHKEKGPE[ QH FTGFIKPIÿ  5WEVKQP FTGFIKPI TGOCKPU VJG KPFWUVT[ UVCPFCTF VQFC[ÿ

#U YKVJ QVJGT OKPGTCN TGUQWTEGU, VJG FGXGNQROGPV QH VJG OCTKPG CIITGICVG KPFWUVT[ JCU DGGP UJCRGF 
D[ VJG QXGTCNN CXCKNCDKNKV[ CPF FGOCPF HQT VJG TGUQWTEG PCVKQPCNN[ÿ

öKIWTG þÿû RTQXKFGU C UKORNG QXGTXKGY QH VJG UWTHCEG IGQNQI[ HQT VJG ñPKVGF ðKPIFQOÿ  $TQCFN[
URGCMKPI, QPG ECP FTCY C NKPG DGVYGGP öNCODQTQWIJ *GCF QP VJG ©CUV EQCUV CPF 2QTVNCPF KP &QTUGV, 
YKVJ VJG UWTHCEG IGQNQI[ VQ VJG PQTVJ CPF YGUV QH VJKU NKPG RTGFQOKPCPVN[ EQORTKUKPI QNFGT CPF 
JCTFGT KIPGQWU CPF OGVCOQTRJKE TQEMU, YJKNUV VJG CTGC VQ VJG UQWVJ CPF GCUV KU OCFG WR QH
UGFKOGPVCT[ TQEMU (4WUUGNN þýý3ùÿ 

ôJGTG JCTF TQEM V[RGU CTG CXCKNCDNG, FGOCPF HQT EQCTUGT CIITGICVGU ECP DG OGV HTQO SWCTTKGUÿ 
%QPUGSWGPVN[, VJKU JCU DGGP VJG VTCFKVKQPCN UQWTEG QH EQCTUG CIITGICVGU KP VJG PQTVJ CPF YGUV QH
©PINCPF CPF ôCNGUÿ  $WV VJG CDUGPEG QH UGFKOGPVCT[ TQEMU JCU TGUWNVGF KP C UJQTVCIG QH UCPF KP 
VJGUG CTGCUÿ  %QPXGTUGN[ HQT VJG NCPF VQ VJG GCUV QH VJG KOCIKPCT[ NKPG, VJG ÉUQHVÌ UGFKOGPVCT[ TQEMU
[KGNF C PCVWTCN UQWTEG QH UCPF HTQO VGTTGUVTKCN UQWTEGU, DWV C FGHKEKGPE[ QH EQCTUGT CIITGICVGUÿ
+PETGCUKPIN[, JQYGXGT, EQORGVKPI FGOCPFU HQT NCPF WUG CPF VJG GPXKTQPOGPVCN EQPUVTCKPVU WRQP 
CIITGICVG GZVTCEVKQP HTQO NCPF UKVGU KU FTKXKPI VJG UGCTEJ HQT CNVGTPCVKXG UQWTEGU, KPENWFKPI OCTKPG
CIITGICVGUÿ 

6JG EWTTGPV FKUVTKDWVKQP CPF UWRRN[ QH OCTKPG CIITGICVG GZVTCEVKQP UKVGU NCTIGN[ TGHNGEVU VJG UWTHCEG 
IGQNQI[ÿ  /CTKPG CIITGICVG FTGFIKPI VQ VJG YGUV QH ©PINCPF CPF ôCNGU RTKPEKRCNN[ UWRRNKGU UCPF, 
YJKNUV VQ VJG GCUV QH ©PINCPF C OKZ QH EQCTUG CIITGICVGU CPF UCPF KU NCPFGF KP TQWIJN[ GSWCN
RTQRQTVKQPU (/ 4WUUGNN ($/#2#ù pers. commÿùÿ 
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ôKIWTG ÿüú: 5KORNG 1XGTXKGY QH VJG 5WTHCEG )GQNQI[ HQT VJG ó- 
ú5QWTEG QH VJG ùWCTT[ 2TQFWEVU #UUQEKCVKQPÿ) 

ÿüÿ 6JG /CTMGV HQT /CTKPG #IITGICVGU 

#IITGICVGU CTG GUUGPVKCN HQT FGXGNQROGPV, TGSWKTGF HQT GXGT[ EQORQPGPV QH VJG EQPUVTWEVKQP
KPFWUVT[ÿ  ©XGT[ PGY JQWUG CEEQWPVU HQT CDQWV ÷ý VQPPGU QH CIITGICVG CPF VJG RGT ECRKVC
EQPUWORVKQP COQWPVU VQ QXGT ü VQPPGU RGT [GCT (4WUUGNN þýý3ùÿ  6JG RTKPEKRCN GPF WUGU HQT OCTKPG 
CIITGICVGU CTG UJQYP KP öKIWTG þÿþÿ  6JG ñð EQPUVTWEVKQP KPFWUVT[, CEEQWPVU HQT CDQWV øþó QH 
EQPUWORVKQP, RTGFQOKPCPVN[ CU C EQPUVKVWGPV KP EQPETGVGÿ  ©ZRQTVU QH OCTKPG CIITGICVGU, YJKEJ
CEEQWPVGF HQT þýó EQPUWORVKQP KP û997, PQY TGRTGUGPV 3ûó QH OCTMGV EQPUWORVKQPÿ  6JG 
TGOCKPKPI 7ó KU WUGF KP DGCEJ PQWTKUJOGPVÿ 6JKU DTGCMFQYP QH OCTMGV UJCTGU FQGU, JQYGXGT, XCT[
YKFGN[ CEEQTFKPI VQ OCTMGV FGOCPFÿ   

3úüþþñ

ùÿüþþñ

7üþþñ

©ZRQTV
%QPUVTWEVKQP
$GCEJ 0QWTKUJOGPV

ôKIWTG ÿüÿ: 6JG /CTMGV HQT ó- /CTKPG #IITGICVGU 
ú5QWTEG:  øGRCTVOGPV QH VJG ©PXKTQPOGPV ú199ý) /KPGTCNU 2NCPPKPI ÷WKFCPEG 0QVG û: 

2NCPPKPI ÷WKFCPEG HQT ©PINCPF CPF öCNGUÿ)
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öKIWTG þÿ3 KNNWUVTCVGU VJG TGIKQPCN XCTKCVKQPU KP VJG OCTMGV HQT OCTKPG CIITGICVGUÿ  #U C NQY-EQUV
DWNM OCVGTKCN, VTCPURQTVCVKQP KU C ETKVKECN HCEVQT KP FGVGTOKPKPI VJG RTQHKVCDKNKV[ QH TGUGTXGUÿ  6JG 
EQPEGPVTCVKQP QH OCTKPG CIITGICVG GZVTCEVKQP CEVKXKV[ KP VJG UQWVJGTP 0QTVJ 5GC KU VJG TGUWNV QH VJG
NQECVKQP QH VJG RTKPEKRCN NQECN OCTMGVU HQT UCPF CPF ITCXGN KP VJG 5QWVJ ©CUV QH ©PINCPF (RCTVKEWNCTN[
.QPFQPù, CPF PGCT-EQPVKPGPVCN ©WTQRG PQVCDN[ *QNNCPF CPF $GNIKWO, EQWRNGF YKVJ VJG FKUVTKDWVKQP
QH EQOOGTEKCNN[ XKCDNG TGUGTXGUÿ 

ôKIWTG ÿü3: %QPUWORVKQP QH 5CPF CPF )TCXGN CPF 
%TWUJGF 4QEM HQT #IITGICVGU ÿþþú  

ú5QWTEG: 4GIKQPCN øTGFIKPI 5VCVKUVKEU þõõþ, 6JG %TQYP ©UVCVG)  
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6JG XQNWOG QH OCTKPG UCPF CPF ITCXGN GZVTCEVGF HTQO VJG GCUV EQCUV, 6JCOGU CPF UQWVJ EQCUV
TGIKQPU COQWPVU VQ CDQWV û7 OKNNKQP VQPPGU RGT [GCT, QH YJKEJ ûý OKNNKQP KU FGNKXGTGF VQ VJG ñðÿ 
/CTKPG UCPF î ITCXGN KU RCTVKEWNCTN[ KORQTVCPV HQT .QPFQP CPF VJG 5QWVJ ©CUV, YJGTG KV CEEQWPVU HQT 
YGNN QXGT C VJKTF QH TGIKQPCN FGOCPFÿ 6JG TGOCKPKPI 3-ü OKNNKQP VQPPGU QH OCTKPG CIITGICVG 
GZVTCEVGF KP VJG ñð KU UWRRNKGF VQ VJG OQTG RGTKRJGTCN OCTMGVU KP VJG PQTVJ GCUV, VJG $TKUVQN %JCPPGN
CPF VJG +TKUJ 5GCÿ  

# PWODGT QH HCEVQTU CEEQWPV HQT VJG EQPVTKDWVKQP OCFG D[ VJG OCTKPG CIITGICVGU KPFWUVT[ VQ VJG 
QXGTCNN CIITGICVGU UWRRN[ QXGT VJG RCUV ü FGECFGUÿ   

• 1XGTCNN FGOCPF HQT CIITGICVGU JCU KPETGCUGF OCTMGFN[ÿ  öKIWTG þÿü UJQYU VJCV QXGTCNN WUG 
QH RTKOCT[ CIITGICVGU KP ©PINCPF CPF ôCNGU FQWDNGF QXGT VJG RGTKQF û9øý-û99ûÿ 

• ñUG QH OCTKPG CIITGICVGU FQWDNGF FWTKPI VJG û97ýU, RGCMKPI CV þ7 OKNNKQP VQPPGU RGT [GCT 
KP û987, CPF TGFWEKPI VQ DGVYGGP û9 CPF þ3 OKNNKQP VQPPGU KP VJG RGTKQF UKPEGÿ  íGCT VQ [GCT 
XCTKCVKQPU NCTIGN[ TGHNGEV VJG GEQPQOKE EQPFKVKQPUÿ 

• .CPF YQP UQWTEGU JCXG DGEQOG KPETGCUKPIN[ UECTEG, FWG DQVJ VQ FKOKPKUJKPI TGUQWTEGU CPF
VQ VJG EQPUVTCKPVU KORQUGF KP CTGCU QH JKIJ CITKEWNVWTCN, GPXKTQPOGPVCN QT FGXGNQROGPV 
XCNWG, RCTVKEWNCTN[ KP VJG 5QWVJ ©CUVÿ 

• %JCPIGU KP IQXGTPOGPV RQNKE[, YJKEJ JCXG RGTKQFKECNN[ TGXKGYGF VJG EQPVTKDWVKQP YJKEJ
UJQWNF DG OCFG D[ OCTKPG CIITGICVGU VQ OGGV FGOCPFÿ 

• ñUG QH NCTIGT XGUUGNU YJKEJ JCXG KPETGCUGF VJG GEQPQOKE XKCDKNKV[ QH OCTKPG CIITGICVG 
GZVTCEVKQP  CNNQYKPI VTCPURQTV QH ECTIQ QXGT ITGCVGT FKUVCPEGU 

• &GXGNQROGPVU KP UQPCT KOCIKPI CPF VJG CFXGPV QH UCVGNNKVG PCXKICVKQP VJCV JCXG CNNQYGF VJG 
SWCPVKHKECVKQP QH OCTKPG TGUGTXGU VQ KPETGCUKPI FGITGGU QH CEEWTCE[ CPF KORTQXGF TGUQWTEG
OCPCIGOGPVÿ

ôKIWTG ÿüý: 2TKOCT[ #IITGICVGU %QPUWORVKQPð ©PINCPF CPF 9CNGU úïùþîúïïú 
ú5QWTEG:  øGRCTVOGPV QH VJG ©PXKTQPOGPV ú199ý) /KPGTCNU 2NCPPKPI ÷WKFCPEG 0QVG û: 
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2NCPPKPI ÷WKFCPEG HQT ©PINCPF CPF öCNGUÿ)

ÿüÿüú ôWVWTG #IITGICVG &GOCPF CPF +ORNKECVKQPU HQT /CTKPG #IITGICVGU  

&TCHV 0CVKQPCN CPF 4GIKQPCN )WKFGNKPGU HQT #IITGICVG 2TQXKUKQP KP ©PINCPF QXGT VJG RGTKQF þýýû VQ 
þýûø YGTG TGEGPVN[ RWDNKUJGF D[ VJG 1HHKEG QH VJG &GRWV[ 2TKOG /KPKUVGT (1&2/ þýýþùÿ  6JGUG 
HQTGECUV C VQVCN CIITGICVG FGOCPF QXGT VJG RGTKQF QH 3ÿü DKNNKQP VQPPGU, YJKEJ TGRTGUGPVU CP CXGTCIG 
EQPUWORVKQP QH þûþÿ÷ OKNNKQP VQPPGU RGT CPPWO, C TGFWEVKQP QH CTQWPF þüó QP VJG /2)ø û99ü 
HKIWTG QH þ8ý OKNNKQP VQPPGU RGT CPPWO (&GRCTVOGPV QH VJG ©PXKTQPOGPV û99üùÿ  6JKU TGFWEVKQP KP 
HQTGECUV FGOCPF KU C TGHNGEVKQP QH VJG NQYGT RTQFWEVKQP NGXGNU VJCV JCXG DGGP GZRGTKGPEGF UKPEG 
û99üÿ   

+P VGTOU QH UQWTEGU QH UWRRN[, VJG FTCHV IWKFGNKPGU RTQRQUG C UKIPKHKECPV UJKHV CYC[ HTQO VJG 
RTQXKUKQP QH NCPF-YQP TGUGTXGU (ø7ó CU QRRQUGF VQ ø3óùÿ  6JG PQP NCPF-YQP UWRRNKGU YKNN DG 
FGTKXGF HTQO UGEQPFCT[ CPF TGE[ENGF OCVGTKCNU (þüó CU QRRQUGF VQ C RTGXKQWU ûþóù, PGV KORQTVU VQ
©PINCPF (üó CU QRRQUGF VQ C RTGXKQWU 7óù, CPF OCTKPG UCPF CPF ITCXGN (÷ó CU QRRQUGF VQ 7óùÿ   

ôKVJ TGURGEV VQ OCTKPG YQP UQWTEGU, VJG CUUWOGF RTQXKUKQP KU C VQVCN QH û73 OKNNKQP VQPPGU QXGT VJG 
RGTKQF QH VJG IWKFGNKPGU, YJKEJ GSWCVGU VQ ûû OKNNKQP VQPPGU RGT CPPWOÿ

+V KU KORQTVCPV VQ UVTGUU VJCV VJG CDQXG FTCHV TGIKQPCN IWKFGNKPG JCXG DGGP KUUWGF HQT EQPUWNVCVKQP
RWTRQUGU QPN[ CV VJKU UVCIG CPF VJG DCUKU QH VJG HQTGECUV CPF RTQLGEVGF FGOCPF KU UVTQPIN[ EQPVGUVGF 
D[ VJG õWCTT[ 2TQFWEVU #UUQEKCVKQP (õ2#ùÿ 

#P KPFGRGPFGPV UVWF[ EQOOKUUKQPGF D[ VJG õ2# CPF WPFGTVCMGP D[ VJG %GPVTG HQT ©EQPQOKEU CPF 
$WUKPGUU 4GUGCTEJ (%©$4ù KPFKECVGU VJG NKMGNKJQQF QH C ITQYVJ VTGPF KP FGOCPF HQT VQVCN CIITGICVGU 
HTQO þûþ OKNNKQP VQPPGU KP þýýû VQ þøû OKNNKQP VQPPGU KP þýûø (õ2# þýý3ùÿ  6JKU RTQLGEVKQP 
EQPVTCUVU UVTQPIN[ YKVJ VJG IQXGTPOGPV�U TGNCVKXGN[ HNCV QWVNQQM HQT CIITGICVGU FGOCPFÿ  6JG %©$4 
JCXG ETKVKEKUGF VJG IQXGTPOGPV�U HKIWTGU YJKEJ VJG[ EQPUKFGT CTG FGTKXGF HTQO CP QXGT-UKORNKHKGF
RTQLGEVKQP QH ITQYVJ KP VJG EQPUVTWEVKQP UGEVQT YJKEJ HCKNU VQ VCMG KPVQ EQPUKFGTCVKQP IQXGTPOGPV
KPHTCUVTWEVWTG FGXGNQROGPV RNCPU KP RCTVKEWNCTÿ 

%WTTGPVN[ VJG KPFWUVT[ XKGY KU VJCV VJG IQXGTPOGPV YKNN TGXKUG KVU HQTGECUV FGOCPF HQT VQVCN 
CIITGICVGU WRYCTFU JCXKPI VCMGP KPVQ EQPUKFGTCVKQP VJG TGRQTVU RTGUGPVGF FWTKPI EQPUWNVCVKQP 
(RGTUQPCN EQOOWPKECVKQP /E.CWIJNKP (õ2#ù úCP þýýüùÿ  +H VJKU XKGY KU CEEWTCVG, VJG HQTGECUV HQT
VJG ñð OCTMGV HQT OCTKPG CIITGICVGU KU NKMGN[ VQ DG QPG QH UVGCF[ ITQYVJ TCVJGT VJCP C UEGPCTKQ QH
UVCVKE QT RQUUKDN[ FGENKPKPI FGOCPF RTGFKEVGF D[ VJG FTCHV TGIKQPCN IWKFGNKPGUÿ 

6JG RTQLGEVGF KPETGCUG KP FGOCPF HQT OCTKPG CIITGICVGU KU HWTVJGT UWDUVCPVKCVGF KH QPG VCMGU KPVQ
CEEQWPV VJG TCRKF ITQYVJ KP VJG GZRQTV OCTMGV UKPEG û997ÿ  6JG HWVWTG QH VJCV GZRQTV OCTMGV KU 
FKHHKEWNV VQ RTGFKEV, UKPEG KV YKNN DG FGVGTOKPGF D[ VJG RQNKEKGU QH VJG UVCVGU EQPEGTPGF, YJKEJ CTG 
TGIWNCTN[ TGXKGYGFÿ  %WTTGPVN[ VJGTG CTG PQ TGUVTKEVKQPU RNCEGF QP VJG XQNWOG QH OCTKPG CIITGICVGU
GZRQTVGF HTQO VJG ñðÿ 

ÿü3 5ECNG QH /CTKPG #IITGICVG 1RGTCVKQP 4GNCVKXG VQ VJG .CPF $CUGF 
5GEVQT 

# NKPG QH KPXGUVKICVKQP YKVJKP VJKU UVWF[ KU VQ GZCOKPG YJGVJGT EQPUGTXCVKQP RTCEVKEG YKVJKP VJG
SWCTT[KPI KPFWUVT[ ECP KPHQTO CP CRRTQCEJ VQ JCDKVCV TGOGFKCVKQP HQT VJG OCTKPG CIITGICVG KPFWUVT[, 
CPF KH UQ, JQY!  6JKU NKPG QH KPSWKT[, YJKNG JGNRHWN, PGGFU VQ DG UGV KP VJG EQPVGZV QH VJG TGNCVKXG 
UECNGU CV YJKEJ GZVTCEVKQP KU WPFGTVCMGP YKVJKP VJG NCPF DCUGF CPF OCTKPG UGEVQTUÿ  öTQO öKIWTG þÿü 
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CDQXG, KV ECP DG UGGP VJCV OCTKPG-YQP CIITGICVGU QXGTCNN JCU VGPFGF VQ RTQXKFG NKVVNG OQTG VJCP C 
SWCTVGT QH VJG VQVCN UJCTG QH UCPF CPF ITCXGNÿ   

.CPF 9QP /CTKPG 
6QVCN CTGC NKEGPUGF (UCPF î ITCXGNù ü7û MOü ú3ûû MOüùü

6QVCN CTGC YQTMGF CPPWCNN[ úøû MOü  ùú úøû MOüùü

ó CTGC YQTMGF CPPWCNN[ øø úú.ø
ïQNWOG GZVTCEVGF CPPWCNN[ (©PINCPF î 
ôCNGUù 7û OVC   ü3 OVC 

.KEGPEG FTGFIG
CTGC ú÷øMOü

/CZÿ UK\G QH UKVG 9.öø MOü

(0GGFKPIYQTVJÿ #EVKXG FTGFIG CTGC úû÷MOü

.KEGPEG FTGFIG
CTGC úú.÷MOü

#XGTCIG UK\G QH UKVG < úMOü ùú

#EVKXG FTGFIG CTGC üö.7MOü

ìû  +PHQTOCVKQP UWRRNKGF D[ õ2# DCUGF QP SWCNKVCVKXG CUUGUUOGPVÿ
ìþ  $/#2# î 6JG %TQYP ©UVCVG  - 6JG #TGC +PXQNXGF � öKHVJ #PPWCN 4GRQTV (þýýüùÿ

6CDNG ÿüú: 4GNCVKXG 5K\GU QH ©ZVTCEVKQP #EVKXKV[ HQT .CPF CPF /CTKPG #IITGICVG 5KVGU 

6CDNG þÿû UJQYU VJG TGNCVKXG CTGCU QH NCPF CPF UGCDGF NKEGPUGF CPF YQTMGF HQT CIITGICVGU QP NCPF 
CPF QP VJG UGCDGF, TGURGEVKXGN[ÿ   

6JKU EQORCTKUQP ENGCTN[ KPFKECVGU VJCV VJGTG CTG XGT[ UKIPKHKECPV CPF HWPFCOGPVCN FKHHGTGPEGU KP VJG 
KPVGPUKV[ CPF URCVKCN UECNG QH CIITGICVG GZVTCEVKQP CV OCTKPG CIITGICVG UKVGU YJGP EQORCTGF YKVJ
VGTTGUVTKCN UKVGUÿ   

6JKU KU C MG[ RQKPV VJCV PGGFU VQ DG DQTPG KP OKPF CV VJG QWVUGV YJGP FTCYKPI RCTCNNGNU DGVYGGP VJG 
CRRTQCEJGU VQ TGOGFKCVKQP QT TGUVQTCVKQP CV VGTTGUVTKCN CPF OCTKPG CIITGICVG UKVGU CPF VJG 
FGXGNQROGPV QH RQUUKDNG CRRTQCEJGU VQ TGUVQTKPI OCTKPG FTGFIGF UKVGUÿ 

6JKU EQPVTCUV ECP DG UWOOGF WR D[ VJG HQNNQYKPI VYQ, MG[ RQKPVU: 

• 6JG KPVGPUKV[ QH VGTTGUVTKCN CIITGICVG GZVTCEVKQP ITGCVN[ GZEGGFU VJCV QH OCTKPG CIITGICVG 
GZVTCEVKQPÿ  6JG XQNWOG GZVTCEVGF RGT WPKV CTGC HQT NCPF YQP UCPF CPF ITCXGN KU QXGT HKXG VKOGU 
VJCV QH OCTKPG CIITGICVG UKVGUÿ  6[RKECN GZVTCEVKQP TCVGU HQT UKVGU KP VJG 6JCOGU ïCNNG[ CTG
÷ý,ýýý VQPPGU ò JCÿ RGT CPPWOÿ  $[ EQPVTCUV VJG CXGTCIG GZVTCEVKQP HQT OCTKPG UKVGU KU û,ü7ø
VQPPGU ò JCÿ RGT CPPWO (DCUGF WRQP VQVCN RTQFWEVKQP CICKPUV CTGC FTGFIGFÿ  $[ YC[ QH HWTVJGT
EQORCTKUQP, VJG XQNWOG GZVTCEVGF RGT WPKV CTGC HQT JCTF TQEM SWCTTKGU OC[ DG ÷ý VKOGU JKIJGT
VJCV HQT NCPF ITCXGN GZVTCEVKQP UKVGU, RGPGVTCVKPI VQ CTQWPF ûýýO DGNQY VJG UWTHCEGÿ 

• 6JG URCVKCN GZVGPV QH OCTKPG CIITGICVG GZVTCEVKQP KU UKIPKHKECPVN[ ITGCVGT VJCP VJCV HQT 
SWCTT[KPI QH CIITGICVGU, CNDGKV C OWEJ UOCNNGT RGTEGPVCIG KU CEVWCNN[ YQTMGF KP CP[ QPG [GCTÿ 

  6JKU KP RCTV TGHNGEVU VJG RQNKE[ QH \QPKPI, KVUGNH C OGCUWTG KPVTQFWEGF VQ OKPKOKUG DQVJ VJG CTGC    
  QH UGCDGF KORCEVGF D[ FTGFIKPI CPF VJG EQPUVTCKPVU RNCEGF WRQP VJG HKUJKPI KPFWUVT[ÿ

6JG EQPUKFGTCDN[ JKIJGT KPVGPUKV[ RGT WPKV CTGC CUUQEKCVGF YKVJ VGTTGUVTKCN SWCTT[KPI JCU UKIPKHKECPV
NQPI-VGTO RJ[UKECN, XKUWCN CPF GEQNQIKECN KORCEVU HQT YJKEJ TGEQXGT[, YKVJQWV JWOCP KPVGTXGPVKQP, 
GZVGPFU QXGT XGT[ NQPI VKOGUECNGUÿ 6JG RJ[UKECN CNVGTCVKQP VQ VJG RTQHKNG QH VJG UGCDGF RTQFWEGF D[ 
OCTKPG CIITGICVG VTCKNGT UWEVKQP FTGFIKPI KU UOCNN D[ EQORCTKUQP VQ OQUV NCPF GZECXCVKQPU CPF 
V[RKECNN[ CHHGEVU QPN[ VJG VQR HGY OGVTGU QT UQ QH VJG UGFKOGPV (CNVJQWIJ VJKU KU FGRGPFGPV QP VJG 
XGTVKECN PCVWTG QH VJG FGRQUKV CPF ECP DG FGGRGT CV UQOG UKVGU QXGT VKOGùÿ  ôJGP UVCVKE FTGFIKPI KU
GORNQ[GF VJKU YKNN VGPF VQ NGCXG FGGRGT FGRTGUUKQPU QP VJG UGCDGF V[RKECNN[ OQTG VJCP ûýO FGRVJ
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(FGRGPFKPI WRQP VJG FGRVJ QH VJG TGUQWTEGùÿ öWTVJGT FGVCKNU QH FTGFIKPI OGVJQFU ECP DG HQWPF CV 
UGEVKQP 3ÿ3ÿ 

#TIWCDN[, VJG KORCEV QH OCTKPG CIITGICVG FTGFIKPI YJKNG URCVKCNN[ OQTG GZVGPUKXG VGPFU VQ DG NGUU 
UGXGTG KP VJG NQPI VGTO KP TGNCVKQP VQ VJG GXGPVWCN TGEQXGT[ QH JCDKVCVU CPF, KP EQPVTCUV YKVJ 
SWCTT[KPI, IGPGTCNN[ CHHGEVU QPN[ VJG WRRGT, UWTHCEG UGFKOGPVUÿ  öWTVJGTOQTG, WPNKMG NCPF SWCTT[KPI, 
OCTKPG FTGFIKPI FQGU PQV GPVCKN YJQNGUCNG TGOQXCN QH OCVGTKCN HTQO C UKVG DWV TCVJGT VGPFU VQ NGCXG 
RCVEJGU QH WPCHHGEVGF UGCDGF YJKEJ CNNQYU TGEQNQPKUCVKQP QH VJG FTGFIGF UGCDGF VQ VCMG RNCEG HTQO 
VJGUG TGNCVKXGN[ WPFKUVWTDGF CTGCUÿ 

2TKPEKRNGU YJKEJ JCXG DGGP CRRNKGF VQ VJG TGOGFKCVKQP QH CIITGICVG SWCTTKGU QP NCPF YKNN ENGCTN[, KP 
OCP[ ECUGU, JCXG PQ FKTGEV CRRNKECVKQP KP VJG OCTKPG GPXKTQPOGPV (GÿIÿ HNQQFKPI QH UKVGU VQ ETGCVG
YGVNCPF TGUGTXGUùÿ ôJGTG RQUUKDNG RCTCNNGNU GZKUV, JQYGXGT, VJGKT CRRNKECVKQP YKNN PGGF VQ EQPUKFGT 
VJG FKHHGTGPEGU KP UECNG CPF GPXKTQPOGPVCN EQPFKVKQPU DGVYGGP VJGUG VYQ FKHHGTGPV CEVKXKVKGUÿ 
4GUVQTKPI VJG VQRQITCRJ[ QH VJG NCPFUECRG QH HQTOGT GZVTCEVKQP UKVGU JCU DGGP GZVGPUKXGN[ WUGF KP
VJG SWCTT[KPI KPFWUVT[ DWV VQ CVVGORV RJ[UKECN TGUVQTCVKQP QP VJG UGCDGF HQT C NKEGPEG CTGC, 
FKUEQWPVKPI VJG OGTKVU ò HNCYU KP UWEJ C RTQRQUCN, KU WPNKMGN[ VQ DG HGCUKDNG CV GXGT[ FTGFIGF UKVGÿ
*QYGXGT, VQRQITCRJKECN TGUVQTCVKQP QH VJG UGCDGF OC[ DG CRRTQRTKCVG QP C FKHHGTGPV UECNG HQT 
GZCORNG CV EGTVCKP FGRTGUUKQPU TGUWNVKPI HTQO UVCVKE FTGFIKPIÿ 

5WDUVCPVKCN XCTKCVKQP KP VJG UECNG CPF PCVWTG QH OCTKPG CIITGICVG FTGFIKPI YJGP EQORCTGF YKVJ 
VGTTGUVTKCN SWCTT[KPI CPF KP VJG TCFKECNN[ FKHHGTGPV PCVWTG QH VJG KORCEVGF GPXKTQPOGPVU UKIPKHKECPVN[ 
NKOKVU VJG CRRNKECVKQP QH VGTTGUVTKCN TGOGFKCVKQP OGVJQFU VQ OCTKPG GZVTCEVKQP UKVGUÿ 6JKU KUUWG KU 
EQPUKFGTGF KP HWTVJGT FGVCKN KP UGEVKQP ÷ÿ 

ÿüý 6JG /CTKPG ©PXKTQPOGPV CPF 5KIPKHKECPEG QH 0CVWTCN 5VTGUU 

&KHHGTGPV GEQU[UVGOU GZRGTKGPEG FKHHGTKPI FGITGGU QH PCVWTCN UVTGUUÿ  ©EQNQIKECN EQOOWPKVKGU CPF
VJG QTICPKUOU YJKEJ RQRWNCVG VJGO VGPF VQ DG CDNG VQ CFCRV VQ EJCPIGU FWG VQ RJ[UKECN, DKQNQIKECN QT
EJGOKECN HCEVQTU YKVJKP CP[ IKXGP GPXKTQPOGPV YJKEJ YKNN VGPF VQ OCMG VJGO TGUKNKGPV VQ UQOG 
FGITGG QH EJCPIG CPF CNNQY VJG GEQU[UVGO VQ TGOCKP KP C TGNCVKXG UVCVG QH EQPUVCPE[ QT JQOGQUVCUKUÿ  
6JGUG TGEQXGT[ OGEJCPKUOU ECP RNC[ CP KORQTVCPV TQNG KP TGEQXGT[ HQNNQYKPI VJG KORCEV QH JWOCP
CEVKXKVKGU UWEJ CU FTGFIKPIÿ 

6JG TGUKNKGPEG QH EQOOWPKVKGU VQ PCVWTCN UVTGUU KU VJWU CP KORQTVCPV HCEVQT KP CHHGEVKPI TGEQXGT[ TCVG, 
RCTVKEWNCTN[ YKVJKP VJG OCTKPG GPXKTQPOGPV YJGTG F[PCOKE RJ[UKECN UVTGUUGU EQPVTCUV UVTQPIN[ YKVJ 
VJG UVCDKNKV[ QH OQUV VGTTGUVTKCN GPXKTQPOGPVU KP VJG ñðÿ 

6JG OCTKPG GPXKTQPOGPV KU C JKIJ GPGTI[ GPXKTQPOGPV, RCTVKEWNCTN[ KP VJG EQCUVCN \QPG YJGTG VJG
CEVKQP QH YKPFU CPF YCXGU CHHGEVU VJG YCVGT EQNWOP CPF VJG DQVVQO UGFKOGPVUÿ 6JG F[PCOKE PCVWTG 
QH UCPF CPF ITCXGN GPXKTQPOGPVU, V[RKECN QH OCP[ OCTKPG CIITGICVG UKVGU, JCU C UVTQPI DGCTKPI QP
VJG JCDKVCVU CPF URGEKGU YJKEJ VJG[ UWRRQTVÿ  

*KIJN[ OQDKNG UCPF òITCXGN GPXKTQPOGPVU YJKEJ GZRGTKGPEG EQPVKPWCN DWV XCT[KPI FGITGGU QH PCVWTCN
UVTGUU VGPF VQ DG RQRWNCVGF D[ QRRQTVWPKUVKE URGEKGU KP YJKEJ JKIJ OQTVCNKV[ TCVGU CTG DCNCPEGF D[ 
TCRKF NKHG E[ENGU CPF TGRTQFWEVKXG TCVGUÿ   

+P EQORCTCVKXGN[ OQTG UVCDNG GPXKTQPOGPVU, HQT GZCORNG FGGR YCVGT EQCTUG ITCXGNU, UWEJ CU CTG 
HQWPF KP VJG ©CUVGTP ©PINKUJ %JCPPGN, VJG NQYGT FGITGGU QH PCVWTCN UVTGUU HCXQWT GSWKNKDTKWO URGEKGU 
KP YJKEJ QTICPKUOU CTG UGNGEVGF HQT OCZKOWO EQORGVKVKXG CDKNKV[ YJGTG URCEG HQT UGVVNGOGPV CPF 
ITQYVJ KU NKOKVKPIÿ  .QPIGT NKHG E[ENGU CPF UNQYGT TGETWKVOGPV OCMG UWEJ EQOOWPKVKGU OQTG
UWUEGRVKDNG VQ UVTGUU, DG VJCV HTQO PCVWTCN QT CPVJTQRQIGPKE UQWTEGUÿ
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+P UWOOCT[: 

• 6JG F[PCOKE RJ[UKECN UVTGUUGU YJKEJ QRGTCVG KP VJG OCTKPG GPXKTQPOGPV CTG C UKIPKHKECPV 
HCEVQT CHHGEVKPI VJG TGUKNKGPEG QH EQOOWPKVKGU VQ EJCPIG CPF VJGKT ECRCEKV[ HQT TGEQXGT[ 
HQNNQYKPI FKUVWTDCPEG; VJGTG CTG HGY RCTCNNGNU VQ DG HQWPF CV  VGTTGUVTKCN OKPGTCN GZVTCEVKQP UKVGUÿ

• 6JGTG KU EQPUKFGTCDNG XCTKCVKQP KP VJG GZRQUWTG VQ PCVWTCN UVTGUU YKVJKP OCTKPG UCPF CPF 
ITCXGN JCDKVCVU; 

ÿüø 0CVWTG %QPUGTXCVKQPð $KQFKXGTUKV[ CPF VJG #IITGICVGU +PFWUVT[

6JG /KPGTCNU +PFWUVT[ CU C YJQNG JCU CP GUVCDNKUJGF VTCFKVKQP KP PCVWTG EQPUGTXCVKQP, FGXGNQRGF
QXGT OQTG VJCP VJTGG FGECFGU QH GZRGTKGPEGÿ  6JG NCPF-DCUGF CIITGICVGU UGEVQT JCU RCTVKEWNCT
GZRGTVKUG KP JCDKVCV TGUVQTCVKQP, GPJCPEGOGPV CPF ETGCVKQPÿ õWCTT[KPI, D[ KVU XGT[ PCVWTG, KU C 
VGORQTCT[ CEVKXKV[ CPF VJGTG KU EQPUGSWGPVN[ C PGGF VQ TGUVQTG, QT NCPFUECRG UKVGU YJGTG CEVKXKV[ JCU
EGCUGFÿ    

6JG MG[ NGIKUNCVKQP YJKEJ WPFGTRKPU PCVWTG EQPUGTXCVKQP YKVJKP VJG SWCTT[KPI KPFWUVT[ KU FGVCKNGF
DGNQY: 

• 6JG ôKNFNKHG CPF %QWPVT[UKFG #EV û98û CU COGPFGF D[ %QWPVT[UKFG CPF 4KIJVU QH ôC[
#EV (þýýýùÿ 

• 6JG ©WTQRGCP %QOOWPKV[ &KTGEVKXG QP VJG EQPUGTXCVKQP QH 0CVWTCN *CDKVCVU CPF QH
ôKNF öCWPC CPF öNQTC (VJG *CDKVCVU &KTGEVKXGù, CPF VJG ©WTQRGCP %QOOWPKV[ &KTGEVKXG 
QP VJG EQPUGTXCVKQP QH YKNF DKTFU (VJG $KTFU &KTGEVKXGùÿ  $QVJ CTG GPCEVGF KP VJG ñð
VJTQWIJ 6JG %QPUGTXCVKQP (0CVWTCN *CDKVCVU îEÿù 4GIWNCVKQPUû99üÿ

• 6JG ©PXKTQPOGPV +ORCEV #UUGUUOGPV &KTGEVKXG (8÷ò337 ©©% CU COGPFGF D[ ©% 
&KTGEVKXG 97òûûù +ORNGOGPVGF KP VJG ñð D[ VJG 6QYP CPF %QWPVT[ 2NCPPKPI #EV û99ýÿ

• )QXGTPOGPV RQNKE[ KU HWTVJGT TGKPHQTEGF KP 2NCPPKPI 2QNKE[ )WKFCPEG 0QVG 9, 0CVWTG 
%QPUGTXCVKQP (22)9ùÿ 

6JG NCPF DCUGF OKPGTCNU KPFWUVT[ OCMGU C UKIPKHKECPV EQPVTKDWVKQP VQ EQPUGTXCVKQP, YKVJ 
CRRTQZKOCVGN[ 7ýý 5KVGU QH 5RGEKCN 5EKGPVKHKE +PVGTGUV (555+Uù JCXKPI HQTOGTN[ DGGP SWCTTKGU, VJKU 
GSWCVGU VQ QXGT ûýó QH 555+U KP VJG ñðÿ 

öQTOGT UCPF CPF ITCXGN SWCTTKGU JCXG DGGP ETGCVGF KPVQ 
QRGP YCVGT JCDKVCVU RTQXKFKPI KORQTVCPV CTGCU HQT DKTFUÿ  +P 
QPG YGVNCPFU UVWF[, SWCTTKGU EQORTKUGF ûû-ûþó QH VJG UKVGU,
CPF UWRRQTVGF QXGT þýó QH VJG DTGGFKPI YCVGT DKTFU 
TGEQTFGF; YKVJ OWEJ NCTIGT RGTEGPVCIGU QH EGTVCKP DTGGFKPI
RQRWNCVKQPU TGEQTFGF KPENWFKPI ITGCV ETGUVGF ITGDG CPF
VWHVGF FWEM (1YGP GV CN û98ø CU EKVGF KP ©PINKUJ 0CVWTG GV 
CN û999ùÿ

ôJKNG NGIKUNCVKQP JCU HQTOGF VJG DGFTQEM HQT EQPUGTXCVKQP 
RQNKE[, C RTQCEVKXG CPF TGURQPUKDNG CRRTQCEJ KPFWUVT[-YKFG, 

ôKIWTG ÿüø: )TGCV %TGUVGF )TGDG 
5QWTEG:  5WUUGZDKTFGT YGDUKVGÿ
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KP RCTVPGTUJKR YKVJ ©PINKUJ 0CVWTG, VJG ôKNFNKHG 6TWUVU, VJG 452$ CPF C JQUV QH PCVKQPCN CPF NQECN 
EQPUGTXCVKQP DQFKGU, JCU UGGP C UJKHV KP RQUKVKQP HTQO UVCVWVQT[ EQORNKCPEG VQ CEVKXKUO YKVJKP VJG 
ñð SWCTT[ KPFWUVT[ÿ

+P úWN[ û988, VJG õWCTT[ 2TQFWEVU #UUQEKCVKQP, VJG 5KNKEC CPF /QWNFKPI 5CPFU #UUQEKCVKQP 
(5#/5#ù CPF ©PINKUJ 0CVWTG UKIPGF C UVCVGOGPV QH KPVGPV, KP YJKEJ CNN VJTGG QTICPKUCVKQPU 
EQOOKVVGF VQ YQTM VQIGVJGT VQ CEJKGXG GPXKTQPOGPVCNN[ UWUVCKPCDNG FGXGNQROGPV YKVJKP VJG 
OKPGTCNU KPFWUVT[ÿ  +P RCTVKEWNCT, VJG[ UGGM VQ HQUVGT EQOOWPKECVKQP CPF UJCTG GZCORNGU QH DGUV
RTCEVKEG YKVJ VJG YKFGT EQOOWPKV[ÿ  6JG UCOG RCTVPGTU JCXG HQTOGF C /KPGTCNU %QPUGTXCVKQP
öQTWO YKVJ KVU QYP YGDUKVG CPF RTQOWNICVGF C $KQFKXGTUKV[ CPF /KPGTCN *CPFDQQM VQ IWKFG SWCTT[
QRGTCVQTU KP OCMKPI DGUV WUG QH QRRQTVWPKVKGU HQT JCDKVCV ETGCVKQP CV VGTTGUVTKCN UKVGUÿ  +P þýýü, 
$/#2#, KP TGURQPUG VQ CP KPXKVCVKQP, LQKPGF VJG HQTWOÿ

6JGTG JCU DGGP C TGEGPV EJCPIG KP UVTCVGI[ QP VJG RCTV QH VJG SWCTT[KPI KPFWUVT[, YJKEJ KU UGGMKPI VQ 
OCZKOKUG KVU EQPVTKDWVKQP VQ DKQFKXGTUKV[, D[ CNKIPKPI KVU EQPUGTXCVKQP GHHQTVU OQTG ENQUGN[ YKVJKP 
VJG GZKUVKPI OCPCIGOGPV UVTWEVWTG HQT DKQFKXGTUKV[ÿ

+P HWTVJGTCPEG QH KVU QDNKICVKQPU WPFGT VJG %QPXGPVKQP QP $KQNQIKECN &KXGTUKV[, UKIPGF CV VJG Â©CTVJ
5WOOKV� KP û99þ, VJG ñð IQXGTPOGPV RWDNKUJGF C $KQFKXGTUKV[ #EVKQP 2NCP HQT VJG ñð (ñð$#2ùÿ 
6JKU KFGPVKHKGU VJG OGCPU D[ YJKEJ VJG ñð UJQWNF EQPVTKDWVG VQ DKQNQIKECN EQPUGTXCVKQP QH
DKQFKXGTUKV[ QXGT VJG GPUWKPI VYGPV[ [GCTUÿ  &GVCKNGF RNCPU JCXG DGGP RTGRCTGF D[ VJG ñð
$KQFKXGTUKV[ ITQWR, QWVNKPKPI CEVKQP YJKEJ ECP DG VCMGP VQ EQPUGTXG CPF GPJCPEG GZKUVKPI JCDKVCVU 
CPF URGEKGU, KPENWFKPI VJG UGVVKPI QH PCVKQPCN VCTIGVUÿ   

ôKVJKP VJG PCVKQPCN RNCP, VJGTG KU C PGVYQTM QH NQECN $#2U YQTMKPI VQ NQECN RNCPU CPF VCTIGVUÿ  $[
KPVGITCVKPI KVU EQPUGTXCVKQP GHHQTVU YKVJKP VJG NQECN $#2U, VJG SWCTT[KPI KPFWUVT[ GPUWTGU KVU
EQPVTKDWVKQP GPJCPEGU VJG HQEWUGF GHHQTVU WPFGTVCMGP D[ NQECN CWVJQTKVKGU, XQNWPVCT[ EQPUGTXCVKQP 
ITQWRU CPF IQXGTPOGPV VQ RTQOQVG DKQFKXGTUKV[ÿ 

ÿüøüú 0CVWTG %QPUGTXCVKQPð $KQFKXGTUKV[ CPF VJG /CTKPG #IITGICVGU +PFWUVT[

/CTKPG EQPUGTXCVKQP KU XGT[ OWEJ KP KVU KPHCPE[ CNVJQWIJ DQVJ UVCVWVQT[ CPF XQNWPVCT[ /CTKPG 
0CVWTG 4GUGTXGU JCXG DGGP QRGTCVKPI UKPEG VJG û97ýUÿ  6JG ñð /CTKPG 5#%U RTQLGEV YCU HQTOGF KP
û99ø VQ RTQOQVG VJG KORNGOGPVCVKQP QH VJG *CDKVCVU &KTGEVKXG KP OCTKPG CTGCU VJTQWIJ UGVVKPI WR 
OCPCIGOGPV UEJGOGU CV ûþ ECPFKFCVG OCTKPG UKVGUÿ  # TWNKPI IKXGP D[ C ñð *KIJ %QWTV úWFIG KP 
0QXGODGT û999 VJCV VJG *CDKVCVU &KTGEVKXG CRRNKGU DG[QPF VJG ûþPO VGTTKVQTKCN NKOKV WR VQ þýý OKNGU 
HTQO VJG EQCUV, JCU IKXGP CFFGF KORGVWU VQ VJG UGVVKPI WR QH OCTKPG 5#%Uÿ 

#U KU CRRCTGPV KP VJG TGXKGY QH TGOGFKCVKQP OGVJQFU KP 5GEVKQP ÷, JCDKVCV TGUVQTCVKQP CPF
GPJCPEGOGPV YKVJKP VJG OCTKPG GPXKTQPOGPV KU KP CP GZRGTKOGPVCN UVCIGÿ  6JG EQPEGRV CPF KPFGGF
VJG RNCEG HQT TGOGFKCVKQP CPF JCDKVCV ETGCVKQP KP VJG OCTKPG GPXKTQPOGPV CTG WPFGT FKUEWUUKQP
YKVJKP VJG YKFGT EQPVGZV QH OCTKPG EQPUGTXCVKQP RQNKE[ FGXGNQROGPVÿ 

%QPUGTXCVKQP QDLGEVKXGU HQT VJG OCTKPG CIITGICVG KPFWUVT[ KP TGEGPV [GCTU JCXG HQEWUGF QP 
OKPKOKUKPI VJG KORCEV QH FTGFIKPI VJGTGD[ KORTQXKPI ò CEEGNGTCVKPI PCVWTCN TGEQXGT[ RTQEGUUGUÿ   
6JG RQVGPVKCN KORCEVU QH OCTKPG CIITGICVG FTGFIKPI QP PCVWTG EQPUGTXCVKQP RTKQTKVKGU CPF 
DKQFKXGTUKV[ HQTO CP KPVGITCN EQORQPGPV QH VJG GPXKTQPOGPVCN KORCEV CUUGUUOGPV (©+#ù YJKEJ KU 
EWTTGPVN[ TGSWKTGF WPFGT VJG )QXGTPOGPV ïKGY 2TQEGFWTG (UGG þÿ÷ÿþ DGNQYù HQT CNN PGY NKEGPEG 
CRRNKECVKQPUÿ ñPCXQKFCDNG KORCEVU CTG OKPKOKUGF VJTQWIJ CRRTQRTKCVG OKVKICVKQP, OCPCIGOGPV CPF 
OQPKVQTKPIÿ 

6JG KORQTVCPEG QH VJKU RTGECWVKQPCT[ CRRTQCEJ KP C FGDCVG QP TGOGFKCVKQP UJQWNF PQV DG 
QXGTNQQMGFÿ  #RRN[KPI VJG CFCIG, RTGXGPVKQP KU DGVVGT VJCP C EWTG, KV ECP DG CTIWGF VJCV VJG 
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RTGXGPVKQP QH WPCEEGRVCDNG KORCEVU KP VJG PCVWTCN GPXKTQPOGPV JCU ITGCVGT OGTKV VJCP TGCEJKPI C
RQKPV YJGTG KPVGTXGPVKQP KP VJG PCVWTCN TGEQXGT[ RTQEGUU VJTQWIJ TGOGFKCVKQP DGEQOGU PGEGUUCT[ÿ
6JKU UVKNN DGIU VJG SWGUVKQP: YJCV KU WPCEEGRVCDNG KP VGTOU QH KORCEV! 6JKU KUUWG YKNN DG EQPUKFGTGF
HWTVJGT KP UGEVKQP øÿ 

6JG OCTKPG CIITGICVGU KPFWUVT[ EQPVTKDWVGU VQ VJG UWRRN[ QH GPXKTQPOGPVCN FCVC HQT OCTKPG CPF
EQCUVCN CTGCUÿ  #U C ITGCVGT WPFGTUVCPFKPI QH CPVJTQRQIGPKE KORCEVU, OCTKPG QTICPKUOU CPF JCDKVCVU 
KU QDVCKPGF, VJKU YKNN JCXG CP KPRWV KPVQ DKQFKXGTUKV[ UVTCVGIKGU YKVJKP VJG OCTKPG GPXKTQPOGPVÿ 

6JG CEVKXKVKGU QH VJG OCTKPG CIITGICVG KPFWUVT[ CTG EQPUKFGTGF KP UGXGTCN QH VJG /CTKVKOG *CDKVCVU 
#EVKQP 2NCPU (*#2Uù CPF URGEKGU CEVKQP RNCPU (5#2Uù YKVJKP VJG ñð $#2 URGEKHKECNN[: 

• 5JGNVGTGF OWFF[ ITCXGNU *#2; 
• 5WDNKVVQTCN UCPFU CPF ITCXGNU *#2; 
• Sabellaria spinulosa TGGHU *#2; 
• Atrina fragilis 5#2ÿ 

+PGXKVCDN[ C OCPCIGOGPV RNCP YJKEJ UGGMU VQ: 

Éprotect the extent and quality of a representative range of sublittoral sand and gravel habitats and 
communitiesÌ 

YKNN PGGF VQ EQPUKFGT ENQUGN[ VJG KORCEV QH VJG OCTKPG CIITGICVGU KPFWUVT[ QP VJGUG JCDKVCVU CPF VJG 
OGCUWTGU VJCV OC[ DG PGEGUUCT[ VQ RTGUGTXG VJGKT DKQFKXGTUKV[ÿ 6JG KORQTVCPEG QH Sabellaria 
spinulosa TGGHU JCU CNTGCF[ DGGP TGEQIPKUGF KP NKEGPEG EQPFKVKQPU CVVCEJGF VQ CIITGICVG GZVTCEVKQP
CTGCU CPF VJG 5#2 TGKPHQTEGU VJG RTQVGEVKQP VJKU URGEKGU UJQWNF DG IKXGPÿ 6JG TCTKV[ QH Atrina 
fragilis, QPG QH VJG NCTIGUV ©WTQRGCP DKXCNXG OQNNWUEU, OC[ DG C NGUUGT MPQYP EQPEGTPÿ  +V KU 
URGEWNCVGF VJCV CIITGICVG GZVTCEVKQP JKUVQTKECNN[ OC[ JCXG DGGP C EQPVTKDWVQT[ HCEVQT KP VJG TGRQTVGF
FGENKPG QH VJKU URGEKGU YJKEJ QEEWTU KP OWF, UCPF CPF ITCXGNU HTQO DGNQY /.ô5 VQ FGRVJU QH 
üýýOÿ 

$[ TGXKGYKPI GZKUVKPI MPQYNGFIG QH VJG KORCEVU QH VJG OCTKPG CIITGICVGU KPFWUVT[ QP C TCPIG QH 
JCDKVCVU, VJKU UVWF[ YKNN QHHGT C UQWTEG QH TGHGTGPEG VQ TGIWNCVQT[ CWVJQTKVKGU, KPFWUVT[ CPF QVJGT 
CIGPEKGU QP VJG OGCUWTGU PGEGUUCT[ VQ OCPCIG RQVGPVKCN DKQFKXGTUKV[ KORCEVU KPENWFKPI VJG 
CRRTQRTKCVGPGUU QH TGOGFKCVKQPÿ 

ÿüøüÿ %QPUGTXCVKQP .GIKUNCVKQP ò 2QNKE[ CHHGEVKPI VJG /CTKPG #IITGICVGU +PFWUVT[ü 

6JG ©WTQRGCP %QOOWPKV[ *CDKVCVU &KTGEVKXG CPF $KTFU &KTGEVKXG / 6JG %QPUGTXCVKQP 
(0CVWTCN *CDKVCVU õE.ÿ 4GIWNCVKQPUú99ö. 6JG OCTKPG CIITGICVGU KPFWUVT[ KU UWDLGEV VQ VJG
%QPUGTXCVKQP (0CVWTCN *CDKVCVU GVEÿù 4GIWNCVKQPU û99ü, KP TGNCVKQP VQ VJG FGITGG VQ YJKEJ FTGFIKPI
CEVKXKVKGU OC[ CHHGEV EQCUVCN, OCTKPG CPF HWVWTG QHHUJQTG 0CVWTC þýýý UKVGU (52#U, 5#%U CPF 
4COUCT UKVGUùÿ 

6JG KPFWUVT[ JCU VQ EQPUKFGT VJG RQVGPVKCN KORCEVU VQ JCDKVCVU FGHKPGF WPFGT #PPGZ + QH VJG *CDKVCVU 
&KTGEVKXG (QH YJKEJ HQWT, UCPFDCPMU YJKEJ CTG UNKIJVN[ EQXGTGF D[ UGC YCVGT CNN VJG VKOG, TGGHU,
UWDOCTKPG UVTWEVWTGU OCFG D[ NGCMKPI ICUGU, UWDOGTIGF QT RCTVKCNN[ UWDOGTIGF UGC ECXGU, CTG 
MPQYP VQ, QT RQVGPVKCNN[, QEEWT KP ñð QHHUJQTG YCVGTUù; RTQVGEVGF URGEKGU FGHKPGF WPFGT #PPGZ ++ QH 
VJG *CDKVCVU &KTGEVKXG; CPF OKITCVQT[ CPF #PPGZ + DKTF URGEKGU FGHKPGF WPFGT VJG $KTFU &KTGEVKXGÿ 
1HHUJQTG FGUKIPCVKQPU QH VJGUG JCDKVCVU CPF URGEKGU CTG EWTTGPVN[ DGKPI EQPUKFGTGF D[ VJG úQKPV 
0CVWTG %QPUGTXCVKQP %QWPEKN (ú0%%ù CPF JCXG VJG RQVGPVKCN VQ KORCEV WRQP VJG CEVKXKVKGU QH VJG 
OCTKPG CIITGICVGU KPFWUVT[ (úQJPUQP î 6CUMGT þýýþùÿ  #EVKXKVKGU YKVJKP ûþPO QH VJG EQCUV CTG 
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UWDLGEV VQ VJG UCOG FKTGEVKXGU CU KPVGTRTGVGF D[ IWKFGNKPGU NCKF FQYP D[ ©PINKUJ 0CVWTG (ñð /CTKPG
5#%U 2TQLGEV þýýûùÿ 

#RRNKECVKQPU HQT RTQFWEVKQP NKEGPUGU JCXG DGGP EQPUKFGTGF WPFGT C )QXGTPOGPV 8KGY ()8ÿ 
2TQEGFWTG UKPEG û9ø8ÿ  6JG EWTTGPV +PVGTKO )QXGTPOGPV ïKGY 2TQEGFWTGU KP ©PINCPF CTG 
EQPVTQNNGF D[ VJG /KPGTCNU CPF .CPF 4GENCOCVKQP &KXKUKQP QH VJG 1HHKEG QH VJG &GRWV[ 2TKOG 
/KPKUVGT (1&2/, HQTOGTN[ &6.4ùÿ 6JG KPVGTKO )ï RTQEGFWTG KU UJQTVN[ VQ DG TGRNCEGF D[ C 
UVCVWVQT[ U[UVGO, YJKEJ YKNN VTCPURQUG VJG RTQXKUKQPU QH VJG ©PXKTQPOGPVCN +ORCEV #UUGUUOGPV CPF 
*CDKVCVU &KTGEVKXGU, KPUQHCT CU VJG[ TGNCVG VQ OCTKPG OKPGTCNU FTGFIKPI, KPVQ ñð NCYÿ   

6JGUG PGY ©PXKTQPOGPVCN +ORCEV #UUGUUOGPV CPF *CDKVCVU (©ZVTCEVKQP QH ýKPGTCNU D[
ýCTKPG &TGFIKPIÿ 4GIWNCVKQPU YKNN CRRN[ VQ ©PINCPF, ôCNGU CPF 0QTVJGTP +TGNCPFÿ   

6JG EWTTGPV )ï RTQEGFWTG TGSWKTGU VJG WPFGTVCMKPI QH CP ©PXKTQPOGPVCN +ORCEV #UUGUUOGPV (©+#ù 
CPF CUUQEKCVGF UEKGPVKHKE UVWFKGU KPENWFKPI C %QCUVCN +ORCEV 5VWF[ (%+5ù CPF DGPVJKE UWTXG[ HQT GCEJ
CRRNKECVKQPÿ 6JKU ©+# RTQEGUU KU UWRRQTVGF D[ CP GZVGPUKXG RTQEGUU QH EQPUWNVCVKQP YKVJ IQXGTPOGPV 
FGRCTVOGPVU, UVCVWVQT[ CFXKUQTU CPF YKFGT UVCMGJQNFGTU, TGNGXCPV IQXGTPOGPV DQFKGU CPF VJG IGPGTCN 
RWDNKEÿ  2TQXKUKQP KU CNUQ OCFG HQT C RWDNKE KPSWKT[, KH PGEGUUCT[ÿ

# HCXQWTCDNG )ï KU PGGFGF DGHQTG C RTQFWEVKQP NKEGPEG KU KUUWGF D[ VJG %TQYP ©UVCVGÿ  #P 
CRRNKECVKQP HQT C )ï OWUV DG OCFG VQ VJG 1HHKEG QH VJG &GRWV[ 2TKOG /KPKUVGT (1&2/ù QT VJG 
ôGNUJ #UUGODN[ )QXGTPOGPV (ô#)ù CU
CRRTQRTKCVGÿ  +P TGCEJKPI KVU FGEKUKQP 1&2/ QT 
ô#) YKNN EQPUKFGT CNN KPHQTOCVKQP UWDOKVVGF YKVJ
VJG CRRNKECVKQP, KPENWFKPI TGRQTVU QP GPXKTQPOGPVCN 
GHHGEVU QH VJG RTQRQUGF FTGFIG CPF CNN EQOOGPVU 
TGEGKXGF HQNNQYKPI EQPUWNVCVKQP CPF CFXGTVKUGOGPV QH 
VJG CRRNKECVKQPÿ

# HCXQWTCDNG )ï KU WPNKMGN[ KH CP CRRNKECVKQP EQWNF 
JCXG C UKIPKHKECPV CFXGTUG GHHGEV QP DGPVJKE GEQNQI[, 
HKUJGTKGU, CTEJCGQNQIKECN QT PCVWTG EQPUGTXCVKQP 
KPVGTGUVU, RJ[UKECN RTQEGUUGU QT JCXG CP KORCEV CV
CFLCEGPV EQCUVNKPGUÿ %QPUGSWGPVN[ VJG )ï RTQEGFWTG 
CEVU CU C HKNVGT KP VJG NKEGPUKPI RTQEGUUÿ  2TQRQUGF 
GZVTCEVKQP YJKEJ YQWNF JCXG C UKIPKHKECPV CFXGTUG 
KORCEV KU WPNKMGN[ VQ CEJKGXG C HCXQWTCDNG )ï CPF DG 
ITCPVGF C NKEGPEGÿ 6JG )ï OC[ CNUQ UWIIGUV NKEGPEG
EQPFKVKQPU VQ OKVKICVG KORCEVU CU C TGUWNV QH GZVTCEVKQP, KPENWFKPI VJG \QPKPI QH NKEGPEG CTGCU, CPF 
OQPKVQTKPI QH VJG CTGC, RTG, FWTKPI CPF RQUV FTGFIKPIÿ

%WTTGPV IQXGTPOGPV RQNKE[ QP VJG GZVTCEVKQP QH OCTKPG UCPF CPF ITCXGN HTQO VJG UGCDGF CTG 
EQPVCKPGF KP /CTKPG /KPGTCNU )WKFCPEG 0QVG ûÿ  

ýCTKPG ýKPGTCNU )WKFCPEG ú (//)ûù �Extraction by dredging from the English seabed�, 
TGCHHKTOU VJG IQXGTPOGPV YKUJ VQ UGG VJG EQPVKPWGF WUG QH OCTKPG FTGFIGF UCPF CPF ITCXGN, VQ VJG 
GZVGPV VJCV VJKU TGOCKPU EQPUKUVGPV YKVJ VJG RTKPEKRNGU QH UWUVCKPCDNG FGXGNQROGPVÿ  +V CEMPQYNGFIGU 
VJG PGGF HQT KPXGUVOGPV KP VJG KPFWUVT[ CPF EQPVKPWGF CEEGUU VQ TGUQWTEGU, YJKNG UVTGUUKPI VJG 
KORQTVCPEG QH CXQKFKPI UKIPKHKECPV JCTO VQ VJG GPXKTQPOGPV, HKUJGTKGU QT WPCEEGRVCDNG GHHGEVU QP
QVJGT UGC WUGTUÿ  6JG )QXGTPOGPV DGNKGXGU VJKU ECP DG CEJKGXGF D[ CRRTQRTKCVG OKVKICVKQP KPENWFKPI: 

• /KPKOKUKPI VJG VQVCN CTGC NKEGPUGF ò RGTOKVVGF HQT FTGFIKPI; 

ôKIWTG ÿüù: /CTKPG #IITGICVG &TGFIGT 
5QWTEG:  $/#2# 
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• 6JG ECTGHWN NQECVKQP QH PGY FTGFIKPI CTGCU � GODQF[KPI C RTGECWVKQPCT[ CRRTQCEJ, ENQUG
UETWVKP[ KU IKXGP VQ CTGCU YJKEJ OKIJV JCXG CP CFXGTUG KORCEV QP:

Kÿ HKUJ URCYPKPI, OKITCVKQP TQWVGU QT CU PWTUGT[ CPF QXGT-YKPVGTKPI RGTKQFU; 
KKÿ FGUKIPCVGF EQPUGTXCVKQP UKVGU; 

KKKÿ YCT ITCXGU, YTGEMU QT UKVGU QH CTEJCGQNQIKECN KPVGTGUV; 
• %QPUKFGTKPI CNN PGY CRRNKECVKQPU KP TGNCVKQP VQ VJG HKPFKPIU QH CP ©PXKTQPOGPVCN +ORCEV 

#UUGUUOGPV (©+#ù YJGTG UWEJ CP CUUGUUOGPV KU TGSWKTGF; EWTTGPVN[ VJG XKGY KU VJCV VJKU YKNN
DG TGSWKTGF HQT CNN PGY FTGFIKPI CRRNKECVKQPU; 

• #FQRVKPI FTGFIKPI RTCEVKEGU VJCV OKPKOKUG VJG KORCEV QH FTGFIKPI; KPENWFKPI \QPKPI YJKEJ 
HWTVJGT UWDFKXKFGU CTGCU VQ TGUVTKEV FTGFIKPI CEVKXKV[ VQ FKUETGVG \QPGU; 

• 4GSWKTKPI QRGTCVQTU VQ OQPKVQT, CU CRRTQRTKCVG, VJG GPXKTQPOGPVCN KORCEVU QH VJGKT CEVKXKVKGU 
FWTKPI CPF QP EGUUCVKQP QH FTGFIKPI CPF; 

• %QPVTQNNKPI FTGFIKPI QRGTCVKQPU VJTQWIJ VJG WUG QH EQPFKVKQPU CVVCEJGF VQ VJG FTGFIKPI
NKEGPEG QT FTGFIKPI RGTOKUUKQPÿ 

6JG RQNKE[ UVKRWNCVGU C PWODGT QH URGEKHKE KUUWGU YJKEJ TGSWKTG EQPUKFGTCVKQP YKVJKP VJG ©+#, VJGUG 
KPENWFG: 

• 6JG PGGF HQT UGCUQPCN QT VKFCN TGUVTKEVKQPU VQ RTQVGEV UGPUKVKXG HGCVWTGU,  
• 6JG CRRTQRTKCVGPGUU QH QP-DQCTF UETGGPKPI;  
• 6JG TGOQXCN QH QXGTDWTFGP (HKPG OCVGTKCN YJKEJ QXGTNC[U VJG CIITGICVG TGUQWTEGù; 
• 6JG RQVGPVKCN EWOWNCVKXG GHHGEVU QH KPVGTCEVKQP YKVJ KORCEVU HTQO QVJGT UKVGU QT QVJGT 
        CEVKXKVKGU UWEJ CU HKUJKPI, RKRGNKPG FKUEJCTIGU QT FKURQUCN QH JCTDQWT FTGFIKPIUÿ 

5VTKPIGPV EQPFKVKQPU OC[ DG CRRNKGF WPFGT VJG )ï UWEJ CU IQXGTPKPI VJG XQNWOGU FTGFIGF, QT VJG 
VKOGU, NQECVKQPU QT OGVJQFU D[ YJKEJ OCVGTKCN KU GZVTCEVGF, KP QTFGT VQ OKPKOKUG CPF OCPCIG 
RQVGPVKCN GPXKTQPOGPVCN KORCEVUÿ
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3üþ 6JG +ORCEVU QH &TGFIKPI QP *CDKVCVU CPF 4GEQXGT[ QH 
$GPVJKE %QOOWPKVKGU 

3üú +PVTQFWEVKQP 

5GEVKQP 3ÿþ KFGPVKHKGU CPF FGHKPGU VJG JCDKVCVU CPF DKQVQRGU HQWPF KP CUUQEKCVKQP YKVJ OCTKPG 
CIITGICVG UKVGUÿ 6JG RTKPEKRCN OGVJQFU QH FTGFIKPI CTG KFGPVKHKGF KP 5GEVKQP 3ÿ3, CPF VJG URCVKCN 
GZVGPV, KPVGPUKV[ CPF HTGSWGPE[ QH FTGFIKPI CEVKXKV[ FGHKPGFÿ 6JG KORCEVU QH CIITGICVG FTGFIKPI
WRQP DGPVJKE EQOOWPKVKGU HQT VJG VJTGG JCDKVCVU V[RGU EQPUKFGTGF CU V[RKECN QH EWTTGPV ñð FTGFIKPI
CEVKXKV[ CTG FKUEWUUGF KP 5GEVKQP 3ÿü, KP VGTOU QH HCWPC V[RG, FTGFIKPI VGEJPKSWG WUGF, FTGFIKPI 
KPVGPUKV[ CPF HTGSWGPEKGU CPF WUKPI KPHQTOCVKQP QDVCKPGF VJTQWIJ NKVGTCVWTG TGXKGY CPF GZRGTV 
LWFIGOGPVÿ 6JG TGEQXGT[ QH VJG XCTKQWU JCDKVCVU CPF HCWPCN V[RGU, RQUV-FTGFIKPI, CTG FKUEWUUGF KP
UGEVKQP 3ÿ÷, YKVJ TGHGTGPEG VQ VJG XCTKQWU UECNG QH KORCEVU KFGPVKHKGF RTGXKQWUN[ÿ 

3üÿ *CDKVCVU CPF $KQVQRGU 

6JTGG OCLQT JCDKVCV V[RGU JCXG DGGP KFGPVKHKGF VJCV CTG EQPUKFGTGF VQ DGUV FGUETKDG VJG DTQCF TCPIG 
QH EQPFKVKQPU CPF DKQVQRGU CUUQEKCVGF YKVJ OCTKPG CIITGICVG GZVTCEVKQP UKVGU CTQWPF VJG ñðÿ  6JGUG
CTG EJCTCEVGTKUGF CU HQNNQYU: 

• 5JCNNQY YCVGT OQDKNG UCPFU; 
• 5JCNNQY YCVGT UVCDNG ITCXGN YKVJ VTCPUKGPV UCPF; 
• 5JCNNQYò&GGR YCVGT UVCDNG ITCXGNÿ 

6JG PCVWTG QH GCEJ QH VJGUG JCDKVCVU KU DTKGHN[ FGUETKDGF KP VJG HQNNQYKPI UGEVKQPU, DCUGF QP C TGXKGY
QH VJG CXCKNCDNG NKVGTCVWTG QP ñð CPF PGCT-EQPVKPGPVCN FTGFIKPI UKVGUÿ 

3üÿüú 5JCNNQY 9CVGT /QDKNG 5CPFU 

6JGUG EQORTKUG ENCUUKECN OQDKNG UCPF DCPMU QT NCTIG OQDKNG, UCPF[ DGFHQTOU YKVJ DQVJ 
NQECNKUGFòUWRGTHKEKCN UGFKOGPV OQDKNKV[ CPF KP UQOG ECUGU NQPIGT VGTO OQXGOGPV QH VJG UCPF DCPM
HGCVWTGUÿ  ©ZCORNGU QH VJGUG KPENWFG UKVGU KP VJG QWVGT $TKUVQN %JCPPGN (GÿIÿ 0CUJ $CPMù CPF VJG ©CUV
%QCUV (GÿIÿ %TQUU 5CPFU CPF VJG UCPF DCPMU U[UVGOU QHH .QYGUVQHV î )TGCV íCTOQWVJùÿ 

©ZCORNGU QH ú0%% FGHKPGF DKQVQRGU VJCV OC[ FGUETKDG VJGUG JCDKVCVU KPENWFG VJG NCTIGN[ CHCWPCN
DKQVQRG, +PHTCNKVVQTCN )TCXGN CPF 5CPFÿ/QD45 (5RCTUG HCWPC KP TGFWEGF UCNKPKV[ KPHTCNKVVQTCN
OQDKNG UCPFù CPF VJG OQTG FKXGTUG +PHTCNKVVQTCN )TCXGNN[ 5CPFÿ0EKT (Nepthys cirrosa CPF 
HNWEVWCVKPI UCNKPKV[-VQNGTCPV HCWPC KP TGFWEGF UCNKPKV[ KPHTCNKVVQTCN OQDKNG UCPFùÿ  *QYGXGT,
UKPEG OCTKPG CIITGICVG FTGFIKPI KU V[RKECNN[ TGEQTFGF HTQO EQCUVCN CTGCU QH HWNN UCNKPKV[, VJGUG 
DKQVQRG FGUETKRVKQPU OC[ PQV HWNN[ CRRN[ÿ 

$KQVQRGU KP UKOKNCT JCDKVCVU YJKEJ JCXG DGGP FGHKPGF D[ $TQYP, GVÿCNÿ (þýýûù, KPENWFG %NGCP OQDKNG
UCPF YKVJ Abra prismatica CPF 5CPF CPF ITCXGNN[ UCPF YKVJ Ophelia borealis, Bathyporeia UR.
CPF Pomatoschistus minutus DQVJ HQWPF CV 5JQTGJCO QP VJG ñð UQWVJ EQCUVÿ  

5RGEKGU V[RKECNN[ TGEQTFGF HTQO OQDKNG UCPF[ JCDKVCVU CU C TGUWNV QH OCTKPG CIITGICVG FTGFIKPI ©+#
QT OQPKVQTKPI RTQITCOU KPENWFG VJG O[UKF Gastrosaccus spinifer, CORJKRQFU UWEJ CU Pontocrates 
arenarius, RQN[EJCGVGU UWEJ CU Ophelia sppÿ CPF Nephtys sppÿ CPF UCPFGGNU 



/CTKPG #IITGICVG 5KVG 4GUVQTCVKQP & ©PJCPEGOGPV: # 5VTCVGIKE (GCUKDKNKV[ CPF 2QNKE[ 4GXKGY

©OW .VF 
3õ 

6JG GUUGPVKCN HGCVWTG QH VJGUG JCDKVCVU KU VJG JKIJ FGITGG QH UGFKOGPV OQDKNKV[, YJKEJ KP KVU OQUV
GZVTGOG HQTO NGCFU VQ CHCWPCN UGFKOGPVU CPF HCWPC CFCRVGF VQ PCVWTCN, RJ[UKECN FKUVWTDCPEGÿ 
6[RKECNN[ URGEKGU FKXGTUKV[, CDWPFCPEG CPF DKQOCUU CTG PCVWTCNN[ XGT[ NQYÿ 

3üÿüÿ 5JCNNQY 9CVGT 5VCDNG )TCXGN YKVJ 6TCPUKGPV 5CPF 

6JGUG KPENWFG UVCDNG ITCXGN HGCVWTGU VJCV CTG UWDLGEV VQ VJG TGIWNCT, VTCPUKGPV OQXGOGPV QH UCPF CU
UCPF TKDDQPUòYCXGU, GVEÿ  )QQF GZCORNGU QH VJGUG CTG HQWPF KP VJG UQWVJGTP 0QTVJ 5GC GÿIÿ UKVGU QHH 
VJG 5WHHQNMò0QTHQNM EQCUVNKPG (GÿIÿ VJG )TGCV íCTOQWVJ DNQEM QH NKEGPUGF FTGFIKPI CTGCUù CPF QHH VJG 
ðNCXGTDCPM, KP UNKIJVN[ FGGRGT YCVGTÿ   

$KQVQRGU TGNCVGF VQ VJGUG JCDKVCVU KPENWFG VJG ú0%% FGHKPGF, %KTECNKVVQTCN /KZGF 5GFKOGPVUÿ 
/QF/Z, (Modiolus modiolus DGFU QP EKTECNKVVQTCN OKZGF UGFKOGPVUÿ CPF %KTECNKVVQTCN /KZGF 
5GFKOGPVUÿ 5URK/Z (Sabellaria spinulosa CPF Polydora URR. QP UVCDNG EKTECNKVVQTCN OKZGF
UGFKOGPVÿ (RNGCUG PQVG VJCV VJKU FQGU PQV KPENWFG Sabellaria TGGHUù.   

$TQYP GVÿCNÿ TGRQTV C UKOKNCT DKQVQRG VQ VJG HQTOGT, ýWUUGN DGFU QP OKZGF, JGVGTQIGPGQWU 
UGFKOGPVU CU YGNN CU ©EJKPQFGTO FQOKPCVGF (Echinocyamus pusillus CPF Psammechinus
miliarisÿ ITCXGNN[ UCPF YKVJ QEECUKQPCN UCPF XGPGGT.  5GXGTCN QH VJGUG DKQVQRGU CTG VQNGTCPV QT 
KPFGGF TGSWKTG VJG RTGUGPEG QH OQDKNG UCPFU VQ FGXGNQR, GÿIÿ VJG 5abellaria DCUGF DKQVQRGUÿ  

6[RKECN URGEKGU TGEQTFGF HTQO VJGUG UCPF-CHHGEVGF ITCXGNN[ JCDKVCVU FWTKPI CIITGICVG FTGFIKPI ©+# 
QT OQPKVQTKPI UVWFKGU KPENWFG C OKZVWTG QH URGEKGU EJCTCEVGTKUVKE QH DQVJ OQDKNG UCPF[ UGFKOGPVU, 
UWEJ CU VJG RQN[EJCGVGU Ophelia limacina QT O. borealis, Nephtys sppÿ, UVTKPI UYKOOKPI CORJKRQFU 
UWEJ CU P. arenarius, Haustorius arenarius CPF Bathyporeia spp CU OGPVKQPGF RTGXKQWUN[ VQIGVJGT 
YKVJ URGEKGU KPFKECVKXG QH EQCTUGT UGFKOGPVU UWEJ CU VJG DT[Q\QCPU Conopeum reticulum, CPF 
Electra pilosa CPF J[FTQKF URGEKGU UWEJ CU Sertularia cupressinaÿ 1H RCTVKEWNCT PQVG KP UWEJ CTGCU CTG
URGEKGU YJKEJ CTG UEQWT-VQNGTCPV QT KPFKECVKXG QH UEQWT UWEJ CU JQTP-YTCEM Flustra foliacea, UGC 
EJGTXKN Alcyonidium diaphanum CPF VJG 4QUU YQTO, Sabellaria spinulosaÿ 

6JG GUUGPVKCN HGCVWTG QH VJGUG JCDKVCVU KU C EQOOWPKV[ IGPGTCNN[ EJCTCEVGTKUGF D[ TQDWUV OQDKNG
QRRQTVWPKUVKE URGEKGU CFCRVGF VQ, QT VQNGTCPV QH, FKUVWTDCPEG VJTQWIJ CDTCUKQP CPF VGORQTCT[
FGRQUKVKQP QH VTCPUKGPV UGFKOGPV YJKEJ JCXG C JKIJ TCVG QH TGEQNQPKUCVKQP CPF ITQYVJÿ  5WEJ CTGCU 
CTG UGNFQO HQWPF VQ UWRRQTV UNQY-ITQYKPI, NQPI-NKXGF ÂGSWKNKDTKWO� URGEKGU (YKVJ VJG GZEGRVKQP QH 
Flustra CPF Sabellariaù CPF V[RKECNN[ NCEM C UKIPKHKECPV GRKHCWPCN EQOOWPKV[ÿ  5WEJ JCDKVCVU CTG
HQWPF YKFGN[ FKUVTKDWVGF CTQWPF VJG ñð KP TGNCVKXGN[ UJCNNQY YCVGT CTGCU UWDLGEV VQ TGIWNCT YCXG 
CPFòQT UVTQPI VKFCN EWTTGPVU 

3üÿü3 5JCNNQYû&GGR 9CVGT 5VCDNG )TCXGN

+V KU EQPUKFGTGF VJCV VYQ V[RGU QH ÂUVCDNG� ITCXGN GZKUV, UJCNNQY CPF FGGR YCVGT, CNVJQWIJ FCVC QP VJG 
NCVVGT KU NKOKVGF CPF KORCEVU QH FTGFIKPI KP DQVJ CTG UKOKNCTÿ öQT VJKU TGCUQP VJG[ YKNN DG VTGCVGF CU 
QPG V[RG HQT VJG RWTRQUGU QH VJKU TGXKGYÿ   

6JKU JCDKVCV KP UJCNNQY EQPFKVKQPU KPENWFGU UVCDNG UGCDGF HGCVWTGU YKVJ NKVVNG NQECNKUGF QT UWRGTHKEKCN
OQDKNKV[, GÿIÿ VJG *CUVKPIU 5JKPING $CPM CPF XCTKQWU UKVGU CTQWPF VJG +UNG QH ôKIJV CPF CNQPI VJG 
UQWVJ EQCUV KP IGPGTCNÿ   

$KQVQRGU VJCV OC[ DG HQWPF KP UJCNNQY JCDKVCVU KPENWFG VJG ú0%%  FGHKPGF /QFGTCVGN[ ©ZRQUGF
%KTECNKVVQTCN 4QEMÿ öNWÿ5GT*[F, (Sertularia argentea, Hydrallmania falcata CPF Flustra foliacea
QP VKFG UYGRV OKZGF UWDUVTCVCÿÿ $TQYP, GVÿ CNÿ FGHKPGF DKQVQRGU 5* CPF *$,  %QDDNGU YKVJ CNICG 
(WPKFGPVKHKGFÿ CPF Crepidula fornicata CPF %QCTUG ITCXGN YKVJ CVVCEJGF GRKHCWPC TGURGEVKXGN[ÿ
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6JG FGGRGT YCVGT XGTUKQP QH UVCDNG UGCDGF KPENWFGU VJG EWTTGPVN[ RTQRQUGF FTGFIKPI UKVGU HTQO VJG
©CUVGTP ©PINKUJ %JCPPGNÿ  6JG ú0%% CTG EWTTGPVN[ TGFGHKPKPI VJG DKQVQRGU RGTVKPGPV VQ VJKU V[RG QH 
JCDKVCV UQ PQ EQORNGVGF GZCORNGU EWTTGPVN[ GZKUVÿ *QYGXGT, OCP[ QH VJG GZKUVKPI /QFGTCVGN[
©ZRQUGF %KTECNKVVQTCN 4QEM DKQVQRGU OC[ YGNN DG KPENWFGF, UWEJ CU VJQUG HQWPF KP VJG UJCNNQY 
ITCXGN JCDKVCVU, HQT GZCORNG VJG IGPGTCN ITQWR /%4ÿ$[*, ($T[Q\QCP/*[FTQKF VWTHU (UCPF 
KPHNWGPEGFÿÿ CPF VJG OQTG URGEKHKE /%4ÿ1RJ, (Ophiothrix fragilis CPF QT Ophiocomina nigra
DGFU QP UNKIJVN[ VKFG-UYGRV EKTECNKVVQTCN TQEM QT OKZGF UWDUVTCVCÿ.  #NVJQWIJ UCPF CPF UKNV[
UGFKOGPVU OC[ KPHNWGPEG VJGUG DKQVQRGU, VJG[ CTG GUUGPVKCNN[ UVCDNG RCTVKEWNCVG JCDKVCVU, YKVJ NKVVNG QT 
PQ UWRGTHKEKCN HKPG UGFKOGPV OQXGOGPVÿ  

6[RKECN URGEKGU TGEQTFGF HTQO VJGUG FGGRGT YCVGT, TGNCVKXGN[ UVCDNG ITCXGN JCDKVCVU FWTKPI CIITGICVG
FTGFIKPI ©+# QT OQPKVQTKPI UVWFKGU KPENWFG K UVTCVGIKUV ÂGSWKNKDTKWO� URGEKGU, YJKEJ CTG NQPI NKXGF 
CPF UNQY ITQYKPI DWV EQORGVKVKXGN[ UWRGTKQT URGEKGU CPF YJKEJ KPXGUV KP HGY YGNN FGXGNQRGF 
LWXGPKNGUÿ  1RRQTVWPKUV QT r-UVTCVGIKUV URGEKGU CTG QHVGP PQV RTGUGPV YKVJKP VJKU V[RG QH EQOOWPKV[
UKPEG VJG[ YQWNF NKMGN[ DG GZENWFGF D[ VJG EQORGVKVKXGN[ UWRGTKQT ð-UVTCVGIKUVUÿ  %QOOQP HCWPC 
YKVJKP VJGUG CTGCU KPENWFG NCTIG OQDKNG CPKOCNU CPF FGRQUKV CPF UWURGPUKQP HGGFGTU UWEJ CU VJG
TC\QT UJGNN, Ensis spÿ, UECNNQRU, P. maximus, FQI EQEMNG, Glycymeris glycymeris, UGC WTEJKPU, 
Echinocardium sp. CPF Echinus sp., GFKDNG ETCD, Cancer pagurus, CPF NCTIGT DWTTQYKPI ETWUVCEGCPU
UWEJ CU Upogebia URÿ  6JGUG CTGCU CTG CNUQ CDNG VQ UWRRQTV FKXGTUG UGUUKNG GRKHCWPCN EQOOWPKVKGU 
EJCTCEVGTKUGF D[ URGEKGU UWEJ CU FGCF OGP�U HKPIGTU, Alcyonium digitatum VQIGVJGT YKVJ C TCPIG QH 
CPGOQPGU CPF GTGEV J[FTQKFU CPF DT[Q\QCÿ 

6JG GUUGPVKCN HGCVWTG QH VJGUG UVCDNG ITCXGN JCDKVCVU KU VJG GUVCDNKUJOGPV QH C FKXGTUG, URGEKGU CPF
DKQOCUU-TKEJ EQOOWPKV[ YJKEJ JCU DGGP CNNQYGF VQ FGXGNQR WPFGT UVCDNG GPXKTQPOGPVCN EQPFKVKQPU 
YJGTG VJG HCWPCN EQOOWPKV[ UVTWEVWTG KU EQPVTQNNGF D[ DKQVKE HCEVQTU, UWEJ CU EQORGVKVKQP CPF 
RTGFCVKQP, TCVJGT VJCP D[ CDKQVKE HCEVQTU, UWEJ CU GPXKTQPOGPVCN UVTGUU VJTQWIJ TGIWNCT PCVWTCN 
FKUVWTDCPEG TGUWNVKPI HTQO, HQT GZCORNG, UGFKOGPV UEQWTÿ  6JG TGNCVKXGN[ NQY PCVWTCN FKUVWTDCPEG KU 
QHVGP CUUQEKCVGF YKVJ FGGRGT, OQTG SWKGUEGPV EQPFKVKQPU VJCP VJG UCPF-UEQWTGF ITCXGN CTGCU 
EJCTCEVGTKUVKE QH OQTG UJCNNQY KPUJQTG CTGCU, VJQWIJ VJG UGCDGF UWDUVTCVWO KU QHVGP UKOKNCT KP
EQORQUKVKQPÿ

3üÿüý 1VJGT &TGFIGF *CDKVCVU  

1VJGT JCDKVCVU GZKUV VJCV OC[ JCXG DGGP FTGFIGF KP VJG RCUV, DWV CTG EWTTGPVN[ PQV EQPUKFGTGF VQ DG
TGNGXCPV VQ VJKU UVWF[ÿ  6JGUG JCDKVCVU CTG PQ NQPIGT UWDLGEV VQ FTGFIKPI KP VJG ñð FWG VQ 
GPXKTQPOGPVCN EQPUVTCKPVU CPF KPENWFG: 

• 5JCNNQY YCVGT OQDKNG ITCXGN � )GPGTCNN[ XGT[ UJCNNQY YCVGT HGCVWTGU YKVJ
NQECNKUGFòUWRGTHKEKCN OQDKNKV[, KÿGÿ YCXG GZRQUGF EQPFKVKQPUÿ  

• 5JCNNQY YCVGT UVCDNG/UJGNVGTGF UCPF � 5VCVKE UCPF DCPM HGCVWTGU DWV YKVJ
NQECNKUGFòUWRGTHKEKCN OQDKNKV[, IGPGTCNN[ GUVWCTKPG, UJGNVGTGF EQCUVCN GPXKTQPOGPVU, GÿIÿ VJG 
ôKPPGT $CPM QHH .CPIUVQPG *CTDQWT OQWVJ KP VJG 5QNGPVÿ  

3ü3 &TGFIKPI #EVKXKVKGU 

6YQ RTKPEKRCN OGVJQFU QH FTGFIKPI CTG GORNQ[GF KP OCTKPG CIITGICVG GZVTCEVKQP: UVCVKE FTGFIKPI
CPF VTCKNGT FTGFIKPIÿ  +V UJQWNF DG PQVGF VJCV VJGUG VYQ OGVJQFU OC[ JCXG RQVGPVKCNN[ FKHHGTGPV 
KORCEVU QP VJG UGCDGF GPXKTQPOGPVÿ

6JG EWTTGPV ñð OCTKPG CIITGICVG FTGFIKPI HNGGV KU FQOKPCVGF D[ VTCKNGT UWEVKQP JQRRGT FTGFIGTU, 
YJKEJ GORNQ[ C UKPING, TGCT-HCEKPI RKRG YKVJ C EGPVTKHWICN RWOR OQWPVGF GKVJGT YKVJKP VJG JWNN QH 
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VJG XGUUGN, QT QP VJG FTGFIG RKRG KVUGNHÿ &GRGPFKPI WRQP VJG UK\G QH VJG FTGFIGT, DGVYGGP ûþýý CPF 
8÷ýý VQPPGU ECP DG NQCFGF KP C UKPING ECTIQÿ  

#U VJG PCOG UWIIGUVU, VJG VTCKNGT FTGFIKPI RTQEGUU KPXQNXGU VJG FTGFIG RKRG DGKPI NQYGTGF VQ VJG 
UWTHCEG QH VJG UGCDGF WPVKN VJG FTCI JGCF TGUVU QP VJG UGCHNQQTÿ #U VJG XGUUGN OQXGU UNQYN[ HQTYCTFU
(CTQWPF þ MPQVUù VTCKNKPI VJG FTCIJGCF, UGCDGF UGFKOGPVU CPF YCVGT CTG NKHVGF HTQO VJG UGCHNQQT D[ 
VJG RWOR, CPF RCUU WR VJG FTGFIG RKRG KPVQ VJG JQNF QH VJG XGUUGNÿ 6JG UGFKOGPV KU TGVCKPGF, YJKNG
VJG GZEGUU YCVGT IGPGTCVGF D[ VJG FTGFIKPI RTQEGUU KU FTCKPGF HTQO VJG JQNF CPF TGVWTPGF VQ UGC XKC
URKNNYC[Uÿ  

#U VJG FTCI JGCF RCUUGU QXGT VJG UGCDGF, C EWV QH UGFKOGPV CTQWPF 3 OGVTGU YKFG CPF û÷-3ýEO FGGR
YKNN DG TGOQXGFÿ #U VJKU VGEJPKSWG KU UWKVGF VQ OQTG GZVGPUKXG UJGGV-V[RG FGRQUKVU QH UCPF CPF
ITCXGN, XGUUGNU OC[ JCXG VQ OCMG TGRGCVGF RCUUGU QXGT VJG UCOG CTGC KP QTFGT VQ NQCF C HWNN ECTIQÿ
6JG KPVGT-ETQUUKPI VTCKNGT VTCEMU ETGCVG CP KTTGIWNCT UGCDGF VQRQITCRJ[, CPF QXGT VKOG, VJG FTGFIKPI 
RTQEGUU YKNN ITCFWCNN[ NQYGT VJG UWTHCEG QH VJG UGCDGF CETQUU VJG NKEGPEG CTGCÿ 

ôJKNG VJG RTKPEKRCN OGVJQF QH FTGFIKPI KU VTCKNKPI, YJGTG CP CIITGICVG TGUQWTEG KU URCVKCNN[ 
TGUVTKEVGF QT NQECNN[ VJKEMGT, C PWODGT QH VJG XGUUGNU KP VJG ñð HNGGV CTG CNUQ CDNG VQ UVCVKE FTGFIG - 
CPEJQTKPI, QT TGOCKPKPI UVCVKQPCT[ QXGT VJG FGRQUKV, YJKNG NQCFKPIÿ 1XGT VKOG, UVCVKE FTGFIKPI 
ETGCVGU C OQTG NQECNKUGF, UCWEGT UJCRGF FGRTGUUKQP, V[RKECNN[  8-ûýO FGGR CPF ÷ýO VQ þýýO KP
FKCOGVGTÿ 6JG OQFGTP VTGPF KU HQT OWNVK-RWTRQUG VTCKNGT UWEVKQP JQRRGT FTGFIGTU VJCV CTG CNUQ CDNG VQ
UVCVKE FTGFIGÿ 6JGTG CTG NKOKVCVKQPU VJQWIJ, CPF PQV CNN VTCKNGT FTGFIGTU CTG CDNG VQ NQCF KP VJKU 
OCPPGT DGECWUG QH XGUUGN UK\G, JCPFNKPI EJCTCEVGTKUVKEU CPF IGCT V[RG (FTCI-JGCF V[RG CPF RWOR
NQECVKQPùÿ 

6JG EQPUVTWEVKQP KPFWUVT[ V[RKECNN[ TGSWKTGU OCTKPG CIITGICVG VQ DG UWRRNKGF YKVJ C ITCXGN EQPVGPV 
QH ITGCVGT VJCP ÷ýóÿ ôJGTG VJG KP-UKVW ITCXGN EQPVGPV QH VJG TGUQWTEG DGKPI FTGFIGF HCNNU DGNQY VJKU,
XGUUGNU ECP GORNQ[ QP-DQCTF UETGGPKPI VQ CNVGT VJG ITCXGN EQPVGPV QH ECTIQGUÿ  

5VCVKE UETGGP DQZGU QT UETGGPKPI VQYGTU CTG WUGF VQ CNVGT VJG EQORQUKVKQP QH VJG FTGFIGF CIITGICVG 
TGVCKPGF, D[ RCUUKPI VJG YCVGTòCIITGICVG OKZ QXGT C OGUJ UETGGPÿ #UUWOKPI VJCV VJG KPVGPVKQP KU VQ
KPETGCUG VJG ITCXGN EQPVGPV, C RTQRQTVKQP QH VJG HKPGT CIITGICVG CPF YCVGT YKNN RCUU VJTQWIJ VJG 
UETGGP, CPF DG TGVWTPGF VQ VJG UGC D[ OGCPU QH C TGLGEV EJWVGÿ 6JG TGOCKPKPI HKPG CIITGICVG, VQIGVJGT
YKVJ VJG EQCTUG GNGOGPV CPF TGOCKPKPI YCVGT GPVGT VJG XGUUGNU ECTIQ JQNFÿ 6JKU RTQEGUU ECP DG 
TGXGTUGF, KH VJG KPVGPVKQP KU VQ RTQFWEG C UCPF ECTIQ, YKVJ VJG EQCTUG GNGOGPV QH VJG FTGFIGF 
CIITGICVG DGKPI TGLGEVGFÿ 

6JG FTGFIKPI VGEJPKSWG VQ DG GORNQ[GF CPF VJG CDKNKV[ VQ UETGGP YKNN DG FGVGTOKPGF YKVJKP VJG 
)QXGTPOGPV ïKGY RGTOKUUKQP ITCPVGF HQT GCEJ NKEGPEG CTGC, FGRGPFCPV WRQP UKVG-URGEKHKE 
UGPUKVKXKVKGUÿ  

6JG VYQ V[RGU QH FTGFIKPI IGPGTCNN[ TGRTGUGPV JKIJ URCVKCN KPVGPUKV[ CPF NQYGT URCVKCN KPVGPUKV[ 
TGURGEVKXGN[ÿ  +P CFFKVKQP VQ VJG OCLQT V[RGU QH FTGFIKPI VGEJPKSWGU, UGXGTCN FKHHGTGPV UWD-V[RGU OC[
DG FGHKPGF DCUGF QP QVJGT EJCTCEVGTKUVKEU QH VJG FTGFIKPI CEVKXKV[ÿ

5RCVKCN GZVGPV CPF KPVGPUKV[ - TCPIKPI HTQO UOCNN, JKIJN[ NQECNKUGF CTGCU QH KPVGPUG CEVKXKV[
(IGPGTCNN[ GZRGTKOGPVCN FTGFIG CTGCU, QT FKUETGVG CTGCU KP NCTIGT GZVTCEVKQP DNQEMUù VQ NQYòJKIJ 
KPVGPUKV[ CEVKXKV[ URTGCF QXGT C NCTIGT CTGC, UWEJ CU VJQUG V[RKECNN[ HQWPF KP OCP[ CIITGICVG 
GZVTCEVKQP CTGCUÿ  öKIWTG 3ÿû UJQYU VJG TGUWNVU QH C DCVJ[OGVTKE UWTXG[ HQT C HQTOGT UVCVKE FTGFIKPI 
UKVG QP VJG +PPGT 1YGTU DCPMÿ  6JG OQVVNGF CRRGCTCPEG KU HQTOGF HTQO UVCVKE FTGFIKPI FGRTGUUKQPU 
YJKEJ CTG V[RKECNN[ CDQWV ø O FGGR CPF WR VQ ÷ýO CETQUUÿ  

þTGSWGPE[ QH CEVKXKV[ � 6JGUG OC[ DG FGHKPGF QP VJG DCUKU QH VJG PWODGT QH XKUKVU RGT [GCT (YJKEJ 
DTQCFN[ EQTTGURQPF VQ VJG VQVCN VQPPCIG GZVTCEVGF RGT [GCTù QT RGTKQF UKPEG VJG NCUV XKUKVÿ  #U PQ 
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URGEKHKE FCVC CTG CXCKNCDNG HQT OCP[ QH VJG UVWFKGU, VJTGG IGPGTCN NGXGNU QH CEVKXKV[ JCXG DGGP 
GORNQ[GF VQ CUUGUU VJG FCVC; NQY, OGFKWO CPF JKIJÿ 6JGUG EQTTGURQPF VQ: 

• *KIJ � HTGSWGPVN[ VQ QEECUKQPCNN[ YKVJKP VJG UCOG [GCT; 
• ýGFKWO- URQTCFKECNN[ YKVJKP QPG [GCT QT YKVJ OQTG VJCP C QPG [GCT DTGCM DWV NGUU

VJCP C VYQ [GCT RGTKQF UKPEG NCUV FTGFIGF; 
• ôQY - OQTG VJCP VYQ [GCTU UKPEG NCUV FTGFIGFÿ 

B

ôKIWTG 3üú  5YCVJ DCVJ[OGVT[ KOCIG UJQYKPI HQTOGT FTGFIGF CTGC QH +PPGT 1YGTU $CPMü  6JG
JGCXKN[ OQVVNGF CTGC KU GXKFGPEG QH HQTOGT UVCVKE FTGFIKPI CEVKXKV[ü  5QWTEG:  ©OW .VFÿ 

+P FGHKPKPI VJG NGXGNU QH HTGSWGPE[ QH FTGFIKPI FGUETKDGF CDQXG, KV UJQWNF DG PQVGF VJCV VJKU ETWFG 
ECVGIQTKUCVKQP JCU DGGP FTKXGP D[ VJG NCEM QH URGEKHKEKV[ KP VJG CXCKNCDNG FCVC HTQO VJG UEKGPVKHKE 
NKVGTCVWTG GZCOKPKPI KORCEVU QH FTGFIKPI QP VJG DGPVJQU CPF VJG UWDUGSWGPV TGEQXGT[ RTQEGUU CV ñð 
CPF PGCT EQPVKPGPVCN UKVGUÿ  6JGUG HTGSWGPEKGU OC[ PQV CFGSWCVGN[ FGUETKDG VJG TGCNKUVKE FTGFIKPI 
KPVGPUKVKGU YJKEJ CEVWCNN[ QEEWT KP UQOG JCDKVCVU QT CV UQOG NKEGPUGF CTGCU CPF VJGTGHQTG OC[ PQV 
FGUETKDG KP C TGRTGUGPVCVKXG OCPPGT FTGFIKPI KORCEVU QP DGPVJQU CPF TGEQXGT[ KP ñð YCVGTUÿ 

3üý +ORCEVU QH &TGFIKPI WRQP VJG $GPVJQU 

6JG KORCEVU QH FTGFIKPI WRQP VJG RTKPEKRCN JCDKVCV V[RGU CTG UWOOCTKUGF DGNQYÿ  &GVCKNU QP VJG
DKDNKQITCRJKECN UQWTEGU QH VJGUG HKPFKPIU CTG EQPVCKPGF KP VYQ VCDNGU KP #PPGZGU # CPF $ÿ  6JG
+ORCEVU 6CDNG (#PPGZ #ù IKXGU QDUGTXGF RTKOCT[ CPF UGEQPFCT[ KORCEVU KP VGTOU QH URGEKGU
EQORQUKVKQP, DTQMGP FQYP KPVQ VJG OCKP JCDKVCV V[RGU DCUGF WRQP FTGFIKPI KPVGPUKV[ ò HTGSWGPE[ÿ

6JG KORCEVU EQPUKFGTGF KPENWFG PQV QPN[ VJG FKTGEV GHHGEVU DWV CNUQ RGTKRJGTCN EQPUGSWGPEGU QH VJG 
FTGFIKPI CEVKXKV[ GÿIÿ UETGGPGF UCPF UGFKOGPVU CPF DGFNQCF KORCEVU QWVUKFG VJG NKEGPEG CTGCÿ  6JG 
4GEQXGTCDKNKV[ 6CDNG (#PPGZ $ù RTQXKFGU C DTGCMFQYP QH TGEQXGT[ HQT VJG OCKP JCDKVCVU DCUGF

ú -O 
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WRQP VJG JKUVQT[ QT FTGFIKPI KPVGPUKV[òHTGSWGPE[ QT V[RG QH FTGFIKPIÿ  )CRU KP VJG KPHQTOCVKQP, QT
CTGCU QH WPEGTVCKPV[, JCXG DGGP KFGPVKHKGFÿ   

3üýüú +ORCEVU KP 5JCNNQY 9CVGT /QDKNG 5CPFU 

&TGFIKPI CV UCPF GZVTCEVKQP UKVGU TGUWNVU KP OGCUWTCDNG KORCEVU QP DQVVQO HCWPC, KPENWFKPI
TGFWEVKQPU KP URGEKGU FKXGTUKV[ CPF CDWPFCPEGÿ  5VCVKE FTGFIKPI OGVJQFU CRRGCT VQ JCXG VJG OQUV 
PQVCDNG KORCEV QP DQVVQO HCWPC CV UCPF UKVGU, YJKNUV VTCKNGT FTGFIKPI KORCEVU OC[ KPENWFG C ÷ýó 
TGFWEVKQP KP URGEKGU FKXGTUKV[ CPF øýó FGETGCUG KP URGEKGU CDWPFCPEG (0GYGNN et al, û998ùÿ  )TGCVGT 
NQUUGU KP URGEKGU FKXGTUKV[ CPF CDWPFCPEG OC[ QEEWT CV OQTG KPVGPUKXGN[ VTCKNGT FTGFIGF NQECVKQPU 
(2QKPGT î ðGPPGF[, û98ü î 5CTFh et al, þýýýùÿ   

.QY HTGSWGPE[, NQY KPVGPUKV[ CPF 
URCVKCNN[ YKFGURTGCF FTGFIKPI CEVKXKVKGU 
IGPGTCNN[ CNNQYU HQT UQOG TGEQNQPKUCVKQP 
DGVYGGP FTGFIKPI RGTKQFU D[ VJG 
V[RKECNN[ OQDKNG UCPF URGEKGU, CPF OC[ 
TGVCKP RQEMGVU QH NQECNKUGF HCWPC DGVYGGP
FTGFIG VTCEMU QT FGRTGUUKQPU HQT NCTXCN 
TGETWKVOGPV CPF CFWNV KOOKITCVKQP 
(0GYGNN GV CN û998; ïCP /QQTUGN 
û993,û99üù 

# TGFWEGF FTGFIKPI GHHQTV QXGT C YKFGT 
CTGC VGPFU, VJGTGHQTG, VQ TGUWNV KP C
EQORCTCVKXGN[ NKOKVGF KORCEV UKPEG VJG HCWPC CTQWPF VJG FTGFIGF CTGC YQWNF EQPVTKDWVG VQ VJG RQUV 
FTGFIG FKXGTUKV[, CDWPFCPEG CPF DKQOCUU, YJKEJ CTG V[RKECNN[ NQY CPF URCVKCNN[ XCTKCDNG KP VJGUG
MKPFU QH OQDKNG UCPF[ JCDKVCVUÿ   

+P EQPVTCUV, JKIJ HTGSWGPE[, JKIJ KPVGPUKV[ CPF URCVKCNN[ EQPEGPVTCVGF FTGFIKPI CEVKXKV[ YQWNF VGPF
VQ RTQNQPI VJG FKUVWTDCPEG CPF GNKOKPCVG VJG OCLQTKV[ QH VJG HCWPC YKVJKP VJG FTGFIG UKVG, CU C TGUWNV
QH FKTGEV TGOQXCN D[ VJG FTCI JGCF ($Q[F î 4GGU þýý3D; $Q[F GV CN þýý3Cù  0QPGVJGNGUU, VJG JKIJN[ 
OQDKNG HCWPC V[RKECN QH VJKU V[RG QH JCDKVCV YQWNF UVKNN DG GZRGEVGF VQ RTQXKFG C UQWTEG QH TGETWKVU VQ
VJG FTGFIGF CTGC HTQO UWTTQWPFKPI, WPCHHGEVGF CTGCU (0GYGNN GV CN û998ùÿ 

6JG TGXKGY QH VJG NKVGTCVWTG HQT VJGUG OQDKNG UCPF[ JCDKVCVU JKIJNKIJVU VJG MG[ EJCTCEVGTKUVKEU QH VJG 
DKQVQRG CPF VJG V[RKECN URGEKGU TGEQTFGFÿ  6JGUG CTG RTGFQOKPCPVN[ OQDKNG, QRRQTVWPKUV
KPHCWPCNòGRKHCWPCN URGEKGU, UWEJ CU RQN[EJCGVG YQTOU CPF CORJKRQF ETWUVCEGCPU, YJKEJ CTG JKIJN[ 
HGEWPF, ECRCDNG QH JKIJ TCVGU QH TGETWKVOGPV CPF TGEQNQPKUCVKQP CPF TGUKNKGPV KP TGURQPUG VQ VJG JKIJ
NGXGN QH PCVWTCN FKUVWTDCPEG GZRGTKGPEGF KP VJGUG JCDKVCVUÿ  6JKU CFCRVCVKQP KU TGHNGEVGF KP VJG HNGZKDNG 
DQF[ HQTOU, CDKNKV[ VQ OCKPVCKP RQUKVKQP KP TGNCVKQP VQ VJG UGFKOGPV UWTHCEG CPF VJGKT TCRKF 
DWTTQYKPI ECRCDKNKV[ (2QUHQTF &W[XKGT ©PXKTQPOGPV î *KNN /ÿ+ÿ þýýûù  

6JKU PCVWTCN CDKNKV[ VQ EQPUVCPVN[ CFCRV VQ C JKIJN[ WPUVCDNG, PCVWTCNN[ FKUVWTDGF JCDKVCV OGCPU VJCV
VJG KORCEVU QH FTGFIKPI QP VJGUG OQDKNG UCPF[ CTGCU KU QHVGP UJQTV-NKXGF CPF VGORQTCT[ YKVJ TCRKF
TGETWKVOGPV D[ DQVJ CFWNVU CPF NCTXCG, RTQXKFGF VJCV VJG WPFGTN[KPI PCVWTG QH VJG UCPF JCDKVCV (KP
VGTOU QH RCTVKENG UK\G HQT GZCORNGù KU PQV HWPFCOGPVCNN[ EJCPIGF D[ VJG FTGFIKPI QRGTCVKQPUÿ 
*QYGXGT, VJG OQDKNKV[ QH VJGUG JCDKVCVU OGCPU VJCV CP[ FTGFIG VTCEMU QT FGRTGUUKQPU YKNN VGPF VQ DG 
TCRKFN[ KPHKNNGF D[ UCPF[ OCVGTKCN QH VJG UCOG PCVWTG CU VJCV TGOQXGF D[ FTGFIKPI UQ VJCV VJG
RJ[UKECN GHHGEVU QP VJG UGCDGF CTG TGNCVKXGN[ UJQTV-NKXGFÿ 

&TGFIKPI OC[ CNUQ ECWUG OQTG KPFKTGEV GHHGEVU VJTQWIJ VJG ETGCVKQP QH HKPG UGFKOGPV RNWOGU QT 
DGFNQCF UGFKOGPV VTCPURQTV TGUWNVKPI HTQO QXGTURKNN QT UETGGPKPIÿ  5WEJ RGTKRJGTCN KORCEVU JCXG CNUQ

ôKIWTG 3üÿ: Pomatoschistus minutus (5CPF[ )QD[õ 
5QWTEG: $TKVKUJ /CTKPG .KHG 5VWF[ 5QEKGV[
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DGGP FGUETKDGF KP VJG NKVGTCVWTG YKVJ KPETGCUGF HCWPCN FKXGTUKV[ CPF CDWPFCPEG WR VQ þMO HTQO C
FTGFIGF UCPF UKVG (2QKPGT î ðGPPGF[ÿ û98üù CPF C UKIPKHKECPV GPJCPEGOGPV QH DKQOCUU (0GYGNN et 
al (þýýþù TGRQTVGFÿ  6JGUG KPETGCUGU OC[ DG FWG VQ VJG TGNGCUG QH QTICPKE OCVVGT D[ FTGFIKPI CEVKXKV[
CPF VJG VTCPURQTVCVKQP QH TGUQWTEGU D[ VJG FTGFIG RNWOGÿ    

+P IGPGTCN, JQYGXGT, VJG OQDKNKV[ QH VJG PCVWTCN JCDKVCV (CPF VJG CUUQEKCVGF PCVWTCN VQNGTCPEG QH VJG 
HCWPCù CPF VJG IGPGTCNN[ XGT[ NQY HKPGU EQPVGPV QH OCP[ UCPF DCPM CIITGICVG TGUQWTEGU OGCPU VJCV 
KORCEVU TGUWNVKPI HTQO VJGUG UGEQPFCT[ CURGEVU YQWNF PQV PQTOCNN[ DG JKIJN[ UKIPKHKECPVÿ 

5WOOCT[ QH +ORCEVU KP /QDKNG 5CPF $KQVQRGU 

• /QDKNG UCPF KU EJCTCEVGTKUGF D[ OQDKNG QRRQTVWPKUV KPHCWPCN URGEKGU, GÿIÿ RQN[EJCGVG YQTOU
CPF CORJKRQF ETWUVCEGCPU, ECRCDNG QH JKIJ TCVGU QH TGETWKVOGPV CPF TGEQNQPKUCVKQPÿ  6JG
HCWPC KU CNUQ PCVWTCNN[ VQNGTCPV QH UGFKOGPV FKUVWTDCPEG CPF CTG TQDWUV VQ UGFKOGPV KPUVCDKNKV[
FWG VQ FTGFIKPI CPF UOQVJGTKPI KP CFLCEGPV CTGCUÿ 

• øKTGEV KORCEVU QH FTGFIKPI OC[ TGUWNV KP C TGFWEVKQP KP URGEKGU FKXGTUKV[ CPF CDWPFCPEGÿ
5VCVKE FTGFIKPI JCU VJG OQUV UKIPKHKECPV KORCEVÿ  +ORCEVU CTG EQORCTCVKXGN[ UJQTV-VGTO YKVJ
TCRKF TGEQNQPKUCVKQP D[ PCVWTCNN[ OQDKNGôQRRQTVWPKUVKE HCWPCÿ 

• 6TCKNGT FTGFIKPI V[RKECNN[ NGCFU VQ C üõó TGFWEVKQP KP URGEKGU FKXGTUKV[, CPF ûõó FGETGCUG KP
URGEKGU CDWPFCPEGÿ  6JGUG XCNWGU ECP KPETGCUG CV UKVGU YJGTG JKIJ KPVGPUKV[, JKIJ HTGSWGPE[
CPF EQPEGPVTCVGF FTGFIKPI QEEWTUÿ 

• 5RCVKCNN[ YKFGURTGCF FTGFIKPI ECP TGVCKP RQEMGVU QH DGPVJQU DGVYGGP FTGFIG VTCEMU HQT NCTXCN
TGETWKVOGPV CPF CFWNV OKITCVKQPÿ  4GFWEGF FTGFIKPI GHHQTV YKNN TGUWNV KP EQORCTCVKXGN[ NKOKVGF
KORCEV CU VJGUG UWTXKXQTU YKNN EQPVTKDWVG VQ RQUV FTGFIKPI FKXGTUKV[, CDWPFCPEG CPF DKQOCUU
OGCUWTGUÿ 

• 4CRKF KP-HKNNKPI QH FTGFIG VTCEMUôFGRTGUUKQPU úTGUWNVKPI HTQO GKVJGT UNWORKPI QH VJG UKFGU QT
FGRQUKVKQP QH RCTVKEWNCVGU) YKVJ NKVVNG NQPI VGTO EJCPIG VQ VJG JCDKVCV IGPGTCNN[ TGEQTFGFÿ

• 2GTKRJGTCN KORCEVU OC[ QEEWT DWV CTG PQV PQTOCNN[ EQPUKFGTGF UKIPKHKECPV FWG VQ PCVWTCN
OQDKNKV[ CPF UCPF UEQWT QH VJG JCDKVCV CPF NQY HKPGU EQPVGPVÿ
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3üýüÿ +ORCEVU KP 5JCNNQY 9CVGT 5VCDNG )TCXGNU YKVJ 6TCPUKGPV 5CPF 

6JG NKVGTCVWTG TGXGCNU VJCV VJG UKIPKHKECPEG QH FTGFIKPI KORCEVU, YKVJKP VJKU IGPGTCN JCDKVCV V[RG, 
XCTKGU CEEQTFKPI VQ VJG HCWPC PCVWTCNN[ KPJCDKVKPI VJG CTGC, VJG PCVWTG QH VJG UGCDGF KPENWFKPI DQVJ 
RCTVKEWNCVG UK\G TCPIGU CPF UVCDKNKV[ CPF VJG KPVGPUKV[ CPF HTGSWGPE[ QH VJG FTGFIKPIÿ   

2TKOCT[ KORCEVU QP VJG DGPVJQU TGRQTVGF D[ VJG NKVGTCVWTG KPENWFG TGFWEVKQPU KP URGEKGU PWODGT,
CDWPFCPEG CPF DKQOCUUÿ  ïCNWGU EKVGF TCPIG HTQO 3ý-8ýó TGFWEVKQP KP URGEKGU; 7ý-9ýó TGFWEVKQP
KP CDWPFCPEG CPF 8ý-9ýó TGFWEVKQP KP DKQOCUU KP VJG CTGC FTGFIGF EQORCTGF YKVJ GKVJGT DCUGNKPG 
QT EQPVTQN UKVG XCNWGUÿ  6JGUG NGXGNU QH KORCEV CTG IGPGTCNN[ TGNCVGF VQ JKIJ HTGSWGPE[ CPFòQT JKIJ 
KPVGPUKV[ FTGFIKPI YKVJ TGFWEVKQPU KP KORCEV NKMGN[ YJGTG FTGFIKPI CEVKXKVKGU CTG TGFWEGF GKVJGT KP 
VJG RGTKQFU DGVYGGP FTGFIKPI QEECUKQPU (YJGTG RCTVKCN TGEQXGT[ ECP QEEWTù QT CU C TGUWNV QH VJG CTGC
DGKPI UWDLGEV VQ VJG GZVTCEVKQP QH NQYGT VQPPCIGU, NGCXKPI OQTG QH VJG UGCDGF KP VJG CTGC WPCHHGEVGF
D[ FKTGEV FTCI JGCF FKUVWTDCPEGÿ  6JG URGEKGU OQUV UGTKQWUN[ CHHGEVGF CPF YJKEJ CTG IGPGTCNN[
UNQYGT VQ TGEQXGT KPENWFG UGUUKNG GRKHCWPC WPCDNG VQ CXQKF VJG FKUVWTDCPEG QT KPVQNGTCPV QH 
UOQVJGTKPI CPF UNQYGT ITQYKPI GSWKNKDTKWO URGEKGU UWEJ CU NCTIG DKXCNXG OQNNWUEUÿ 

*QYGXGT, KP VJKU JCDKVCV V[RG � ITCXGN UWDLGEV VQ FKUVWTDCPEG D[ PCVWTCNN[ QEEWTTKPI OQDKNG
UGFKOGPVU, UWEJ KORCEVU QP VJG DGPVJQU VGPF VQ DG TGNCVKXGN[ UJQTV VGTO UKPEG VJG OCLQTKV[ QH HCWPC
CTG OQDKNG CPFòQT VQNGTCPV QH VGORQTCT[ UOQVJGTKPI CPF TCKUGF NGXGNU QH CDTCUKQP D[ OQDKNG 
UGFKOGPVU YJKEJ V[RKH[ VJG PCVWTCN GPXKTQPOGPVÿ   

+P CFFKVKQP, VJG JCDKVCV JCU DGGP PQVGF KP VJG 
NKVGTCVWTG CU DGKPI V[RKHKGF D[ NQY FKXGTUKV[ CPF QHVGP 
EQORTKUKPI CP QRRQTVWPKUVKE HCWPC FQOKPCVGF D[
RQN[EJCGVGU CPF ETWUVCEGCPU, C TGHNGEVKQP QH VJG JCTUJ
PCVWTCN GPXKTQPOGPV YJKEJ VGPFU VQ GZENWFG VJG 
GUVCDNKUJOGPV QH OQTG FKXGTUG EQOOWPKVKGU CPF 
URGEKHKECNN[ VJG FKXGTUKV[ QH GRKHCWPCN CPF NCTIGT, 
UNQY ITQYKPI URGEKGU (GÿIÿ 0GYGNN et al, þýýþùÿ 

6JG PCVWTCNN[ UWRRTGUUGF FKXGTUKV[ QH VJGUG JCDKVCVU
CPF VJG CFCRVCVKQP QH VJG HCWPC VQ PCVWTCN FKUVWTDCPEG 
CPF KPWPFCVKQP D[ OQDKNG UCPFU OGCPU VJCV TGEQXGT[
RQUV-FTGFIKPI YKNN CNUQ DG TGNCVKXGN[ TCRKF EQORCTGF
VQ OQTG UVCDNG ITCXGNU, RCTVKEWNCTN[ KP VGTOU QH
FKXGTUKV[ CPF CDWPFCPEGÿ  $KQOCUU, YJKEJ DGEQOGU UWRRTGUUGF KP CTGC UWDLGEV VQ FTGFIKPI KU 
TGRQTVGF VQ TGSWKTG C NQPIGT VKOGURCP HQT TGEQXGT[ EQORCTGF YKVJ URGEKGU FKXGTUKV[ CPF CDWPFCPEG 
(XCP /QQTUGN CPF ôCCTFGPDWTI, û99û; &GURTG\, þýýý; 0GYGNN et al, þýýþùÿ

&TGFIG VTCEMU QT FGRTGUUKQPU KP VJG WPFGTN[KPI ITCXGN ECP RGTUKUV HQT UQOG VKOG DWV YKNN WNVKOCVGN[
VGPF VQ DG KPHKNNGF D[ VJG OQDKNG UCPF OQXKPI QXGT VJGUG JCDKVCVUÿ  6JKU EJCPIG HTQO ITCXGNN[ 
UGCDGF VQ C HKPGT, UCPFKGT UGCDGF YKNN VGPF VQ TGUWNV KP VJG OQTG UCPF[ HCWPC FQOKPCVKPI KP VJGUG 
CTGCU CPF C EQTTGURQPFKPI NQUU QH VJG HCWPC OQTG V[RKECN QH VJG ITCXGNN[ CTGCUÿ 

ôKVJ TGICTF VQ RGTKRJGTCN KORCEVU, TGEGPV UVWFKGU JCXG TGRQTVGF CTGCU QH GPJCPEGF DKQOCUU WR VQ 
þMO HTQO VJG FTGFIGF CTGC CNQPI VJG VKFCN CZKU TGUWNVKPI HTQO GPTKEJOGPV D[ QTICPKE OCVVGT 
TGNGCUGF HTQO UETGGPKPI CPFòQT VJG DGPVJKE RNWOG HTQO VJG FTGFIKPI CEVKXKV[ÿ  +ORCEVU HTQO EQCTUGT
UGFKOGPV, UWEJ CU UCPF, TGNGCUGF D[ UETGGPKPI KP VJKU JCDKVCV CTG PQV NKMGN[ VQ DG UKIPKHKECPV CYC[
HTQO VJG KOOGFKCVG FTGFIGF CTGCU DGECWUG QH VJG PCVWTCN CFCRVCVKQP QH VJG HCWPC VQ KPWPFCVKQP CPF
UEQWT D[ OQDKNG UCPFUÿ 

#P CFFKVKQPCN KUUWG QPN[ QEECUKQPCNN[ TGRQTVGF KP VJG NKVGTCVWTG (CPF RTGUWOCDN[ VJGTGHQTG PQV
V[RKECN QH OQUV FTGFIGF UKVGUù YCU VJG FGXGNQROGPV QH CPQZKE EQPFKVKQPU TGUWNVKPI HTQO CP

ôKIWTG 3ü3: Flustra foliacea (*QTPYTCEMõ 
5QWTEG: ©PE[ENQRGFKC QH /CTKPG .KHG QH 
$TKVCKP CPF +TGNCPF
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CEEWOWNCVKQP QH HKPGT UGFKOGPVU RCTVKEWNCTN[ KP FGRTGUUKQPU ETGCVGF D[ UVCVKE FTGFIKPIÿ  6JKU GHHGEV, 
YJGTG KV QEEWTU, YQWNF VGPF VQ TGFWEG URGEKGU FKXGTUKV[ÿ   

[

3üýü3 +ORCEVU KP 5VCDNG )TCXGN *CDKVCVU 

6JG RTKPEKRCN KORCEVU QH FTGFIKPI KP OQTG UVCDNG ITCXGN JCDKVCVU JCXG DGGP ENGCTN[ FGOQPUVTCVGF CV 
UGXGTCN UKVGU YJGTG FTGFIGF CTGCU JCXG DGEQOG CNOQUV VQVCNN[ FGXQKF QH HCWPC GKVJGT YJGTG UVCVKE
FTGFIKPI QEEWTU (5JGNVQP CPF 4QNHG, û97þù, QT YJGTG TGRGCVGF CPF XGT[ KPVGPUKXG VTCKNGT FTGFIKPI
JCU QEEWTTGF (©OW .VFÿ þýýþùÿ   

+P IGPGTCN, UVCVKE FTGFIKPI JCU C OQTG RTQPQWPEGF KORCEV DWV QXGT C XGT[ UOCNN CTGC, YJKNUV VTCKNGT 
FTGFIKPI TGUWNVU KP C TGFWEVKQP KP FKXGTUKV[ QH EKTEC 7ýó, YKVJ DQVJ DKQOCUU CPF CDWPFCPEG TGFWEKPI
D[ WR VQ 9ýóÿ %QPVKPWQWU JKIJ HTGSWGPE[ QT NCTIG XQNWOG FTGFIKPI TGUWNVU KP VJG RGTUKUVGPEG QH
VJGUG NGXGNU QH KORCEVÿ ôJGTG TGFWEGF HTGSWGPE[ QT URCVKCNN[ NGUU KPVGPUG FTGFIKPI QEEWTU, VJGP
KORCEVU CTG TGFWEGF, GKVJGT VJTQWIJ RCTVKCN TGEQXGT[ DGVYGGP FTGFIKPI QEECUKQPU QT DGECWUG QH C 
NQYGT, KPKVKCN FTGFIKPI KPVGPUKV[ÿ   

6JG URGEKGU ITQWRU YJKEJ VGPF VQ DG OQUV XWNPGTCDNG VQ UKIPKHKECPV FCOCIG D[ FTGFIKPI CTG VJG 
UNQY-ITQYKPI, FGNKECVG, UGUUKNG GRKHCWPC WPCDNG VQ VQNGTCVG FKUVWTDCPEG QT UOQVJGTKPI, HQT GZCORNG 
CPGOQPGU, DT[Q\QCPU CPF J[FTQ\QCPU KP IGPGTCNÿ *QYGXGT, KP VJGUG UVCDNG ITCXGN JCDKVCVU, KPVGPUKXG 
FTGFIKPI CEVKXKV[ ECP CNUQ FKUVWTD VJG OQTG EQORNGZ GEQU[UVGO TGNCVKQPUJKRU VJCV EJCTCEVGTKUG VJGUG 
UVCDNG ÂENKOCZ� ITCXGN JCDKVCVUÿ  ©ZCORNGU QH VJKU EQORNGZKV[ OKIJV KPENWFG VJG RTGUGPEG QH NCTIG, 
UNQY-ITQYKPI URGEKGU (GÿIÿ UECNNQRUù YJKEJ UWDUGSWGPVN[ ETGCVG OKETQ-JCDKVCVU QT PKEJGU HQT C
XCTKGV[ QH QVJGT KPXGTVGDTCVG KPHCWPCN CPF GRKHCWPCN URGEKGUÿ   

6JG TQNG QH FTGFIKPI KPVGPUKV[ KP VJG UKIPKHKECPEG CPF WNVKOCVGN[ VJG TGEQXGTCDKNKV[ QH KORCEVU QP 
VJGUG UVCDNG ITCXGN JCDKVCVU KU JKIJNKIJVGF D[ C PWODGT QH TGEGPV UVWFKGUÿ *KIJ KPVGPUKV[ VTCKNGT
FTGFIKPI QT UVCVKE FTGFIKPI YKNN TGOQXG CNOQUV CNN QH VJG HCWPC KP CP CTGC QXGT VKOG, YJGTGCU NQYGT 
KPVGPUKV[ FTGFIKPI YKNN VGPF VQ NGCXG TGNCVKXGN[ WPCHHGEVGF RQEMGVU QH VJG UVCDNG ITCXGN EQOOWPKVKGU 
DGVYGGP FTGFIGF CTGCUÿ   

1XGT VKOG, DQVJ UVCVKE CPF VTCKNGT FTGFIKPI ECP NGCF VQ C TCPIG QH KORCEVU QP VJG UGCDGF KP VJGUG
QVJGTYKUG UVCDNG ITCXGN CTGCU, KPENWFKPI VJG HQNNQYKPI: 

• öKPG UGFKOGPV FGRQUKVKQP QP VJG QVJGTYKUG WP-KORCEVGF GFIGU CU C TGUWNV QH UETGGPKPI CPF 
QXGTURKNN;  

• &GUVCDKNKUGF UGFKOGPVU QP VJG UVGGR UKFGF VTGPEJ YCNN CPF; 

• öCWPCNN[ FGXQKF OQDKNG UGFKOGPVU KP VJG DQVVQO QH VJG FTGFIG VTCEMU QT RKVU (CICKP VJKU OQDKNG,
HKPG UGFKOGPV KU IGPGTCNN[ FGTKXGF HTQO UETGGPKPI QT QXGTURKNNùÿ 

5WOOCT[ QH +ORCEVU KP 5JCNNQY 9CVGT 5VCDNG )TCXGNU YKVJ 6TCPUKGPV 5CPF

• 2TKOCT[ KORCEVU QP DGPVJQU KPENWFG TGFWEVKQPU KP URGEKGU PWODGT, CDWPFCPEG CPF
DKQOCUUÿ  .GXGNU QH KORCEVU IGPGTCNN[ TGNCVGF VQ HTGSWGPE[ CPF KPVGPUKV[ QH FTGFIKPIÿ 

• (QT VJKU JCDKVCV, VJG UWRRTGUUKQP QH DGPVJQU KU IGPGTCNN[ UJQTV-VGTO YKVJ VJG OCLQTKV[ QH
HCWPC PCVWTCNN[ VQNGTCPV QH VGORQTCT[ UOQVJGTKPI CPF TCKUGF NGXGNU QH CDTCUKQP D[ OQDKNG
UGFKOGPVUÿ 

• øTGFIG VTCEMU ECP KP-HKNN YKVJKP OQPVJU VQ UGXGTCN [GCTUÿ  6JKU ECP TGUWNV KP CTGCU QH
UGCDGF FQOKPCVGF D[ HKPGT UGFKOGPV, TGNCVKXG VQ UWTTQWPFKPI CTGCU, YKVJ CP CUUQEKCVGF
UJKHV KP VJG FKUVTKDWVKQP QH HCWPCN EQOOWPKV[ KP VJG JCDKVCV EQORNGZÿ 

• 6GORQTCN GPJCPEGF DKQOCUU WR VQ þMO CNQPI VKFCN TGUKFWCN ECP QEEWT, CU C TGUWNV QH
GPTKEJOGPV D[ QTICPKE OCVVGT TGNGCUGF HTQO VJG FTGFIG RNWOGÿ
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6JG KORCEVU QP VJG UGCDGF CPF CUUQEKCVGF 
HCWPCN EQOOWPKVKGU XKGYGF HTQO VJKU 
RGTURGEVKXG ECP DG UWDUVCPVKCN YJGTG VJG[ 
QEEWT, DWV CTG QHVGP TGNCVKXGN[ URCVKCNN[ 
FKUETGVGÿ  *QYGXGT, NQPI-VGTO, KPVGPUKXG 
FTGFIKPI OGCPU VJCV UKIPKHKECPV KORCEVU
ECP QEEWT QXGT YKFGT CTGCU VJCV OC[ TGUWNV 
KP NQPIGT VGTO EJCPIGU VQ VJGUG JCDKVCVUÿ   

5WEJ EJCPIGU VQ VJG JCDKVCV, NKUVGF CDQXG, 
JCXG EQPUKFGTCDNG UKIPKHKECPEG YJGP 
EQPUKFGTKPI TGOGFKCVKQP CPF TGEQXGT[,
RCTVKEWNCTN[ KP VJG FGGRGT YCVGT UVCDNG 
ITCXGN GPXKTQPOGPVUÿ  6JGTG KU EWTTGPVN[ PQ 
FCVC CXCKNCDNG VJCV JCU OQPKVQTGF VJG 
GHHGEVU QH FTGFIKPI QP VJG EQORNGZ UVCDNG 
ITCXGN EQOOWPKVKGU YJKEJ EJCTCEVGTKUG
UKVGU CV YCVGT FGRVJU QH 3ýO QT OQTG UWEJ CU VJG ©CUVGTP ©PINKUJ %JCPPGNÿ  # VJGQTGVKECN CUUGUUOGPV
QH VJG KORCEV QH FTGFIKPI KP UWEJ CTGCU JCU DGGP CVVGORVGF CU RCTV QH VJG ©+# RTQEGUU DCUGF WRQP
VJG GZKUVKPI MPQYNGFIG QH VJG RJ[UKECN CPF DKQNQIKECN RTQEGUUGU YJKEJ QEEWT KP UJCNNQYGT YCVGT
GPXKTQPOGPVU CPF YJCV KU MPQYP QH VJG DGPVJKE EQOOWPKVKGU CPF GPXKTQPOGPVCN EQPFKVKQPU CV VJGUG 
ITGCVGT FGRVJUÿ  0GYGNN et al (þýýþù UWIIGUV VJCV VJG NKOKVCVKQP QH UGFKOGPV FKUVWTDCPEG D[ YCXG 
CEVKQP CPF UVQTO GXGPVU OCKPN[ VQ FGRVJU QH NGUU VJCP 3ýO YKNN DG NKMGN[ VQ ECWUG VJG RGTUKUVGPEG QH 
FTGFIGF HGCVWTGU UWEJ CU VTCKNGT FTGFIKPI VTCEMU QT UVCVKE FTGFIKPI FGRTGUUKQPUÿ 6JG[ FGUETKDG FGGR 
YCVGT ITCXGNU CU UWRRQTVKPI ÉGSWKNKDTKWOÌ EQOOWPKVKGU YKVJ EQORNGZ URGEKGU KPVGTCEVKQPU, UKOKNCT 
KP PCVWTG VQ UQOG QH VJG UJCNNQYGT YCVGT UVCDNG ITCXGN CTGCU DWV YKVJ GXGP ITGCVGT EQOOWPKV[
EQORNGZKV[ÿ 6JG RTGUGPEG QH C EQORCTCVKXGN[ JKIJGT PWODGT QH NQPIGT NKXGF CPF UNQYGT ITQYKPI 
URGEKGU KU NKMGN[ VQ UKIPKHKECPVN[ GZVGPF VJG TGEQXGT[ QH VJG EQOOWPKVKGU, GXGP EQORCTGF VQ VJG 
UJCNNQYGT ITCXGN JCDKVCVUÿ  öQT GZCORNG, &QI EQEMNGU, Glycmeris glycmeris KP VJG ©CUVGTP ©PINKUJ 
%JCPPGN OC[ DG WR VQ ûü [GCTU QNF YKVJ TGETWKVOGPV D[ LWXGPKNGU CV CRRTQZKOCVGN[ ÷ [GCT KPVGTXCNUÿ 
4GEQXGT[ QH C &QI %QEMNG RQRWNCVKQP HQNNQYKPI FTGFIKPI OC[ VCMG CU NQPI CU û÷-þý [GCTUÿ 

# MG[ KUUWG HQT VJGUG UVCDNG ITCXGN JCDKVCVU, RCTVKEWNCTN[ KP FGGRGT YCVGT CTGCU, KU VJG UGEQPFCT[
KORCEV QH FTGFIKPI CPF URGEKHKECNN[ VJG UCPF[ UGFKOGPV TGLGEVGF D[ UETGGPKPI CPF QXGTURKNN
RTQEGUUGU UGVVNKPI VQ VJG UGCDGFÿ  5VWFKGU UWIIGUV VJCV OWEJ QH VJKU UCPF[ UGFKOGPV TGOCKPU YKVJKP
VJG NKEGPUGF CTGC YJGTG KV YKNN VGPF, QXGT VKOG, VQ DG VTCPURQTVGF CYC[ CNQPI VJG VKFCN CZKU VQ
CFLCEGPV CTGCU QH UGCDGF CU UOCNN DGFHQTOUÿ 6JKU RTQEGUU YKNN VGPF VQ TGUWNV KP C ITCFKGPV QH GHHGEVU 
QP VJG ITCXGN EQOOWPKVKGU QWVUKFG QH VJG KOOGFKCVGN[ FTGFIGF CTGCU TCPIKPI HTQO CNOQUV EQPVKPWCN 
UOQVJGTKPI ENQUG VQ VJG FTGFIKPI CEVKXKV[ VQ KPVGTOGFKCVG UOQVJGTKPI QT UEQWT CU VJG UCPF KU 
VTCPURQTVGF HWTVJGT CHKGNFÿ  4GEGPV UVWFKGU UWIIGUV OGCUWTCDNG GHHGEVU TGUWNVKPI HTQO VJKU DGFNQCF
OCVGTKCN WR VQ þMO HTQO VJG FTGFIKPI QRGTCVKQPU, CNVJQWIJ VJG CTGC CHHGEVGF CPF VJG UKIPKHKECPEG QH 
GHHGEVU YKNN DG TGNCVGF VQ FTGFIKPI KPVGPUKV[ CPF UETGGPKPI TCVGU, HTGSWGPE[, PCVWTG QH VJG RTGXCKNKPI 
EWTTGPVU CPF VJG TGUQWTEG OCVGTKCN DGKPI FTGFIGFÿ ñNVKOCVGN[, UWEJ GHHGEVU EQWNF TGUWNV KP VJG
FGXGNQROGPV QH C JCDKVCV UKOKNCT KP PCVWTG VQ VJCV RTGXKQWUN[ EQPUKFGTGF � UJCNNQY YCVGT ITCXGNU
CHHGEVGF D[ VTCPUKGPV UCPFU KP RNCEG QH VJG UVCDNG, ENKOCZ ITCXGN EQOOWPKVKGU VJCV RTGXKQWUN[
GZKUVGF, YKVJ VJG EQTTGURQPFKPI FGETGCUG KP FKXGTUKV[, EQORNGZKV[ CPF RTQFWEVKXKV[ÿ 

6JGUG UGEQPFCT[ KORCEVU ECP DG QH UKIPKHKECPEG, YKVJ TGICTF VQ VJG EWTTGPV UVWF[ CTGCU HQT VYQ 
RTKPEKRNG TGCUQPU: 

ôKIWTG 3üý: Psammechinus miliaris
()TGGP 5GC óTEJKPõ 

+OCIG: 5WG øCN[ ú2WDNKUJGF QP VJG MarLIN öGDUKVG)



/CTKPG #IITGICVG 5KVG 4GUVQTCVKQP & ©PJCPEGOGPV: # 5VTCVGIKE (GCUKDKNKV[ CPF 2QNKE[ 4GXKGY

©OW .VF 
39 

• #P GZVGPUKQP QH VJG KORCEV CTGC DG[QPF VJG CTGC QH CEVWCN FTGFIKPI CEVKXKV[ CV VJG UGCDGF; 
• # RQVGPVKCN GZVGPUKQP QH PQTOCN TGEQXGT[ RGTKQFU DGECWUG QH EJCPIGU VQ VJG DGPVJKE JCDKVCVUÿ 

5RGEKHKECNN[, KV KU RQUUKDNG VJCV, QXGT VKOG, KPVGPUG FTGFIKPI CEVKXKV[ EQWNF TGUWNV KP C UKIPKHKECPV CTGC
DGKPI CHHGEVGF D[ VJGUG UGEQPFCT[ KORCEVU YJKEJ UWDUVCPVKCNN[ GPNCTIGU VJG CTGC QH UGCDGF CHHGEVGF
D[ VJG FTGFIKPI QRGTCVKQPUÿ  +P CFFKVKQP, VJG TGEQXGT[ RTQEGUU QH VJG UVCDNG ITCXGN JCDKVCV YQWNF DG
GZVGPFGF DGECWUG QH VJG EJCPIG KP VJG PCVWTG QH VJG UGCDGF HTQO C UVCDNG ITCXGN VQ C OQDKNG UCPFÿ +P 
QTFGT HQT HWNN TGEQXGT[ VQ VJG RTG-FTGFIG DCUGNKPG, VJGUG EJCPIGU VQ VJG RJ[UKECN GPXKTQPOGPV YQWNF
PGGF VQ DG UWDUVCPVKCNN[ TGXGTUGF VJTQWIJ PCVWTCN RTQEGUUGUÿ 

5WOOCT[ QH +ORCEVU QP 5VCDNG )TCXGN *CDKVCVU 

• öJGTG UVCVKE QT TGRGCVGF KPVGPUKXG VTCKNGT FTGFIKPI QEEWTU, FTGFIGF CTGCU ECP DGEQOG CNOQUV
VQVCNN[ FGXQKF QH HCWPC, YKVJ UVCVKE FTGFIKPI JCXKPI VJG OQUV RTQPQWPEGF KORCEV CNVJQWIJ
URCVKCNN[ NKOKVGFÿ 

• 6TCKNGT FTGFIKPI ECP TGFWEG URGEKGU FKXGTUKV[ D[ Á7õó CPF DKQOCUU D[ Á9õóÿ  4GFWEGF
HTGSWGPE[ QT URCVKCNN[ NGUU KPVGPUG FTGFIKPI FGETGCUGU KORCEVU, GKVJGT VJTQWIJ TGEQXGT[ QT
TGFWEGF KPKVKCN FCOCIGÿ 

• 5RGEKGU ITQWRU OQUV UGTKQWUN[ FCOCIGF CTG UGUUKNG GRKHCWPC WPCDNG VQ VQNGTCVG FKUVWTDCPEG
CPFôQT UOQVJGTKPI, GÿIÿ CPGOQPGU, DT[Q\QCPU, J[FTQ\QCPUÿ  %QORNGZ EQOOWPKV[ UVTWEVWTGU
ECP CNUQ DG FKUVWTDGFÿ 

• öJGTG VTCKN FTGFIKPI JCU NGHV FGGR VTGPEJGU QT UVCVKE FTGFIKPI QEEWTU, CFFKVKQPCN KORCEVU CTKUG
KPENWFKPI; NKOKVGF UGFKOGPV FGRQUKVKQP QP WP-KORCEVGF GFIGU; FGUVCDKNKUGF UGFKOGPVU QP UVGGR
UKFGF VTGPEJ YCNNU; CPF OQDKNG UGFKOGPVU FGXQKF QH HCWPC KP VJG DQVVQO QH VJG VTCEMU QT
FGRTGUUKQPUÿ

• 6JG QTGVKECN FTGFIKPI KORCEVU VQ DGPVJQU QP FGGR YCVGT ú>3õO) EQORNGZ UVCDNG ITCXGN,
UWIIGUVU VJCV VJG RTGUGPEG QH JKIJGT PWODGTU QH NQPIGT-NKXGF CPF UNQYGT-ITQYKPI URGEKGU KU
NKMGN[ VQ UKIPKHKECPVN[ GZVGPF VJG TGEQXGT[ VKOG EQORCTGF VQ UJCNNQYGT UKVGUÿ  (QT GZCORNG øQI
%QEMNGU KP VJG ©CUVGTP ©PINKUJ %JCPPGN OC[ NKXG HQT 1ý [GCTU YKVJ TGETWKVOGPV QH LWXGPKNGU CV ü
[GCTN[ KPVGTXCNU; CU C TGUWNV VJG TGEQXGT[ QH C RQRWNCVKQP OC[ VCMG 1ü-þõ [GCTUÿ 

• 5GEQPFCT[ KORCEVU HTQO UCPF[ UGFKOGPV IGPGTCVGF D[ UETGGPKPI QT QXGTURKNN ECP GZVGPF VJG
CTGCU QH KORCEV CPF VJG VKOGUECNGU HQT TGEQXGT[, TGNCVGF VQ EJCPIGU VQ JCDKVCV, UGFKOGPV V[RG
CPF UGFKOGPV UVCDKNKV[ÿ 

• 6JG FGITGG QH RTKOCT[ CPF UGEQPFCT[ KORCEVU UGGOU VQ DG ENQUGN[ NKPMGF VQ FTGFIKPI KPVGPUKV[
CPF UETGGPKPI TCVGU, HTGSWGPE[ QH FTGFIKPI, PCVWTG QH VJG RTGXCKNKPI VKFCN EWTTGPVU CPF VJG
TGUQWTEG OCVGTKCN DGKPI FTGFIGFÿ 
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• øTGFIKPI IGPGTCNN[ NGCFU VQ C TGFWEVKQP KP URGEKGU FKXGTUKV[, CDWPFCPEG CPF 
DKQOCUUÿ 

• 5VCVKE FTGFIKPI JCU VJG OQUV CFXGTUG KORCEV CPF ECP NGCXG VJG DQVVQO QH
FGRTGUUKQPU FGXQKF QH HCWPC, DWV QEEWTU QXGT URCVKCNN[ NKOKVGF CTGCUÿ  6TCKNGT 
FTGFIKPI ECP JCXG C NGUU KPVGPUKXG GHHGEV DWV QXGT C YKFGT CTGCÿ 

• 6JG GZVGPV CPF UKIPKHKECPEG QH VJG KORCEVU QP CNN DGPVJKE JCDKVCVU KU TGNCVGF VQ
FTGFIKPI KPVGPUKV[, HTGSWGPE[ CPF VJG PCVWTG QH VJG GZKUVKPI GPXKTQPOGPV, DWV YKVJ
VJG GHHGEVU ITGCVGUV KP OQTG UVCDNG, FGGRGT YCVGT ITCXGN JCDKVCVUÿ   

• øGUVCDKNKUCVKQP QH UVCDNG ITCXGN JCDKVCVU ECP NGCF VQ KPETGCUGF OQDKNG HKPG UGFKOGPV 
CPF ECP RQVGPVKCNN[ CNVGT UGCDGF UGFKOGPV EQORQUKVKQP CPF UVCDKNKV[ YKVJ CP
CUUQEKCVGF UJKHV KP HCWPCN EQOOWPKV[ÿ  6JKU KU CNUQ OQUV UKIPKHKECPV HQT FGGRGT YCVGT,
UVCDNG ITCXGN EQOOWPKVKGUÿ 

• 5GUUKNG GRKHCWPC GÿIÿ DT[Q\QCPU CPF J[FTQ\QCPU, CPF UNQY ITQYKPI URGEKGU GÿIÿ 
NCTIG DKXCNXG OQNNWUEU, VGPF VQ DG COQPIUV VJG URGEKGU OQUV UKIPKHKECPVN[ CHHGEVGF
D[ DQVJ RTKOCT[ CPF UGEQPFCT[ GHHGEVU QH FTGFIKPIÿ  6JGUG URGEKGU CTG OQUV
EQOOQP CPF JCXG ITGCVGUV EQOOWPKV[ UKIPKHKECPEG KP VJG FGGRGT YCVGT UVCDNG 
ITCXGNUÿ   

• 6JG UKIPKHKECPEG CPF TGEQXGTCDKNKV[ QH KORCEVU QP VJG DGPVJQU KU ENQUGN[ TGNCVGF VQ
VJG UVCDKNKV[ QH VJG PCVWTCN GPXKTQPOGPV YKVJKP YJKEJ FTGFIKPI QEEWTU CPF VJGTGHQTG 
VJG FGITGG QH PCVWTCN CFCRVCVKQP QH VJG HCWPC VQ RJ[UKECN FKUVWTDCPEGÿ 

• 6GORQTCT[ GPJCPEGF DKQOCUU ECP QEEWT WR VQ þMO HTQO VJG FTGFIG UKVG CNQPI VJG 
VKFCN CZKU FWG VQ VJG TGNGCUG QH QTICPKE OCVVGT D[ FTGFIKPI CEVKXKV[ÿ 

3üø 4GEQXGT[ QH $GPVJKE *CDKVCVU 

6JG RTQEGUU QH TGEQXGT[ HQNNQYKPI GPXKTQPOGPVCN FKUVWTDCPEG KU IGPGTCNN[ FGHKPGF CU the 
establishment of a community that is similar in species composition, population density and
biomass to that previously present or at non-impacted sites. (%-%14© û99ø CU EKVGF D[ 0GYGNN 
þýýþùÿ  # TCPIG QH HCEVQTU CHHGEV VJG TCVG QH TGEQXGT[ QH C HCWPCN EQOOWPKV[ HQNNQYKPI FKUVWTDCPEGÿ 
*QYGXGT, KP IGPGTCN, UGFKOGPV V[RG CPF UVCDKNKV[ YKNN VGPF VQ DG COQPIUV VJG OQUV KORQTVCPV, CU 
VJGUG XCTKCDNGU VGPF VQ TGHNGEV VJG RTGXCKNKPI GPXKTQPOGPVCN EQPFKVKQPUÿ  5GFKOGPV EJCTCEVGTKUVKEU 
CNUQ NCTIGN[ FGVGTOKPG VJG EQORQUKVKQP QH VJG KPHCWPC ò GRKHCWPC, CU YGNN CU DGKPI OQUV NKMGN[ VQ DG 
CHHGEVGF D[ FTGFIKPI QRGTCVKQPUÿ  4GEQXGT[ JCU VJGTGHQTG DGGP EQPUKFGTGF KP TGNCVKQP VQ VJG OCLQT
JCDKVCV V[RGU FGUETKDGF CV VJG DGIKPPKPI QH VJKU EJCRVGTÿ 

3üøüú 4GEQXGT[ QH VJG $GPVJKE ôCWPC KP 5JCNNQY 9CVGT /QDKNG 5CPFU 

4GEQXGT[ QH DQVVQO HCWPC KP UJCNNQY YCVGT OQDKNG UCPFU KU IGPGTCNN[ TCRKF CPF HQNNQYU C 
RTGFKEVCDNG RCVVGTP QH OCUU KORQTV QH QRRQTVWPKUV URGEKGU, TGEQNQPKUCVKQP CPF EQOOWPKV[
UVCDKNKUCVKQP VQ RTG-FTGFIG EQPFKVKQPU, QPEG FTGFIKPI EGCUGUÿ  +H VJG UGFKOGPV EQORQUKVKQP CPF 
UVTWEVWTG RQUV-FTGFIKPI FQGU PQV UKIPKHKECPVN[ CNVGT HTQO KVU RTG-FTGFIGF UVCVG, KV KU NKMGN[ VJCV
TGEQXGT[ CPF TGEQNQPKUCVKQP QH VJG UCOG DGPVJKE HCWPCN EQOOWPKVKGU YKNN QEEWT (ïCP FGT ïGGT 
(û98÷ù, &G )TQQV (û98øùùÿ 
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6JG TCVG CV YJKEJ VJG DKQNQIKECN TGEQXGT[ QEEWTU KU FGRGPFCPV QP VJG J[FTQF[PCOKE TGIKOG QH VJG 
NQECN GPXKTQPOGPV, VJG FWTCVKQP CPF FGRVJ QH FTGFIKPI, CPF VJG TCVG QH URGEKGU TGETWKVOGPVÿ  +P
F[PCOKE GPXKTQPOGPVU YJKEJ VGPF VQ V[RKH[ ñð UCPF FTGFIKPI CTGCU, TGEQXGT[ QH VJG DQVVQO HCWPC 
EQOOGPEGU YKVJKP C HGY OQPVJU QT GXGP YGGMU YKVJ HWNN TGEQXGT[ QH VJG DGPVJQU JKIJN[ NKMGN[
YKVJKP û - ü [GCTU, FGRGPFKPI QP VJG GZVGPV QH VJG KORCEVÿ  5VWFKGU CV VJG 0CUJ $CPM QHH VJG EQCUV QH
5QWVJ ôCNGU JCXG KPFKECVGF PQ UVCVKUVKECN FKHHGTGPEG DGVYGGP OQDKNG UCPF HCWPC YKVJKP FTGFIGF CPF 
WPFTGFIGF RCTVU QH VJG DCPM, GXGP YJKNUV FTGFIKPI KU QPIQKPI, TGHNGEVKPI DQVJ VJG UECTEKV[ QH VJG 
HCWPC CPF VJG JKIJ OQDKNKV[ CPF TCRKF TGEQNQPKUCVKQP KP VJGUG JCDKVCVU (©OW .VF, þýýþFùÿ 

4GEQXGT[ YKNN UVCTV CHVGT VJG EGUUCVKQP QH FTGFIKPI, DWV OC[ GXGP KPENWFG UQOG TGEQNQPKUCVKQP 
DGVYGGP FTGFIKPI NQCFU CU CRRCTGPVN[ GXKFGPEGF D[ VJG 0CUJ $CPM UVWF[ÿ  4GEQNQPKUCVKQP QH
FTGFIGF UCPFU OC[ DG KOOGFKCVG, YKVJ UQOG TQDWUV HCWPC UGVVNKPI HTQO VJG FTGFIGT QXGTURKNN CPF 
UETGGPKPI OCVGTKCN GÿIÿ DKXCNXGUÿ  #FWNV OKITCVKQP CPF RCUUKXG NCTXCN KORQTV KU CNUQ KORQTVCPV VQ VJG
TGEQNQPKUCVKQP RTQEGUUGU, VJG TCVGU QH YJKEJ CTG IQXGTPGF D[ VJG OCIPKVWFG QH VJG KORCEVÿ  4GEQXGT[
CHVGT UOCNN QRGTCVKQPU, HQT GZCORNG, JCU DGGP TGEQTFGF VQ QEEWT YKVJKP þ8 FC[U (FG )TQQV, û98øù CPF 
.QRG\-úCOCT î /GLWVQ (û988ù TGRQTVGF VJCV TGEQXGT[ HTQO C UOCNN FTGFIG YKVJKP C JCTDQWT YCU 
RTCEVKECNN[ EQORNGVG YKVJKP û [GCTÿ   

+P EQPVTCUV, FGGR FTGFIG FGRTGUUKQPU OC[ VCMG NQPIGT VQ RJ[UKECNN[ KP-HKNN, TGUWNVKPI KP UQOGYJCV
RTQNQPIGF TGEQXGT[ RGTKQFU EQORCTGF VQ UJCNNQYGT VTCKNGT HWTTQYU CPF VTCEMUÿ  &TGFIG FGRTGUUKQPU
KP HCUV VKFCN UVTGCOU, HQT GZCORNG, GZJKDKVGF QPN[ RCTVKCN TGEQXGT[ QH ÷7ó FKXGTUKV[ CPF ø7ó DKQOCUU 
CHVGT 3 [GCTUÿ  1P C VKFCN YCVGTUJGF YJGTG YCVGT OQXGOGPVU YGTG EQORCTCVKXGN[ TGFWEGF, C
TGEQXGT[ QH 8÷ó QH URGEKGU FKXGTUKV[ CPF üýó QH VJG DKQOCUU CHVGT ü [GCTU YCU TGEQTFGF (ïCP FGT
ïGGT, û98÷ùÿ 

+P IGPGTCN, VJGP, VJG PCVWTCN CFCRVCDKNKV[ QH VJG HCWPC V[RKECN QH OQDKNG UCPF[ GPXKTQPOGPVU OGCPU 
VJCV TGEQNQPKUCVKQP RQUV-FTGFIKPI KU V[RKECNN[ TCRKF CPF QEEWTU KP HWNNÿ  *QYGXGT, VJKU CUUWOGU VJCV
VJG PCVWTG QH VJG UGFKOGPV TGOCKPU UKOKNCT VQ VJCV RTG-FTGFIKPI CPF FQGU PQV VCMG CEEQWPV QH OQTG 
QPG-QHH KORCEVU UWEJ CU OC[ CTKUG HTQO KPVGPUKXG QT UVCVKE FTGFIKPI KP NQYGT GPGTI[ GPXKTQPOGPVUÿ 

4GEQXGT[ QH $GPVJQU KP 5JCNNQY 9CVGT /QDKNG 5CPFU 

• 4GEQXGT[ QH OQDKNG UCPF HCWPC EQOOGPEGU KOOGFKCVGN[ FTGFIKPI EGCUGU YKVJ UQOG CPKOCNU
UGVVNKPI QWV HTQO VJG FTGFIGT QXGTHNQY

• 6QVCN DGPVJQU TGEQXGT[ KU GZRGEVGF VQ QEEWT YKVJKP OQPVJU VQ þ-ý[GCTU FGRGPFKPI QP UK\G CPF
KPVGPUKV[ QH FTGFIGÿ 

• 4GEQXGT[ QH UKOKNCT URGEKGU EQORQUKVKQP YKNN QEEWT KH UGFKOGPV KU QH C UKOKNCT EQORQUKVKQP CPF
UVTWEVWTGÿ

• 6JG TCVG QH TGEQXGT[ KU FGRGPFCPV QP FWTCVKQP CPF FGRVJ QH FTGFIG, J[FTQF[PCOKE TGIKOG,
CPF TCVG QH URGEKGU TGETWKVOGPVÿ 

• +P F[PCOKE GPXKTQPOGPVU VJG TCVG QH TGEQXGT[ KU JKIJGT VJCP KP OQTG TGFWEGF F[PCOKE
GPXKTQPOGPVUÿ 

• 6JG TCVG QH TGEQXGT[ KU FGRGPFCPV QP OCIPKVWFG QH VJG KORCEV, YKVJ TGEQXGT[ HTQO UOCNN
QRGTCVKQPU QEEWTTKPI YKVJKP 1 [GCTÿ 

• øGGRGT FTGFIG RKVU CPF VTCEMU VCMG NQPIGT VQ KP-HKNN, TGUWNVKPI KP RTQNQPIGF TGEQXGT[ RGTKQFUÿ 
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3üøüÿ 4GEQXGT[ KP 5JCNNQY 9CVGT 5VCDNG )TCXGNU YKVJ 6TCPUKGPV 5CPFü 

6JG KPKVKCN UVCIGU QH TGEQXGT[ KP ITCXGN JCDKVCVU CHHGEVGF D[ VTCPUKGPV UCPF ECP QEEWT XGT[ TCRKFN[,
CPF ECP GXGP DG GXKFGPV DGVYGGP GZVTCEVKQPU CV C IKXGP UKVG (0GYGNN et al, þýýþùÿ  6JG UWDUVCPVKCN 
TGEQNQPKUCVKQP CPF TGUVQTCVKQP QH EQOOWPKV[ UVTWEVWTG YKVJKP VJG FTGFIGF CTGC YKVJKP ûþ OQPVJU QH 
VJG EGUUCVKQP QH FTGFIKPI HQT UWEJ JCDKVCVU JCU DGGP TGEQTFGFÿ  6JKU KPENWFGF VJG TGUVQTCVKQP QH
DKQOCUU YKVJKP VJG FTGFIGF CTGC YKVJKP VJG UCOG RGTKQFÿ  6JGTGCHVGT, VJG DGPVJKE EQOOWPKVKGU RQUV-
FTGFIKPI CTG PQVGF CU DGKPI KPFKUVKPIWKUJCDNG HTQO VJQUG KP VJG UWTTQWPFKPI, WPFTGFIGF CTGCUÿ 

6JKU RTQEGUU QH TGEQNQPKUCVKQP KP VJGUG TGNCVKXGN[ KORQXGTKUJGF ITCXGN JCDKVCVU EQOOGPEGU QPEG 
FTGFIKPI EGCUGU, CNVJQWIJ VJG EQOOWPKV[ VJCV YKNN FGXGNQR FWTKPI VJG KPKVKCN RGTKQF CHVGT FTGFIKPI KU
PQTOCNN[ FGRGPFGPV QP VJG PCVWTG QH VJG UGC DGF HQNNQYKPI FTGFIKPIÿ  &GURTG\ (þýýýù EQPENWFGF 
VJCV VJG FTGFIKPI QH ITCXGNU KP CTGCU QH TGNCVKXGN[ JKIJ PCVWTCN FKUVWTDCPEG, FWG VQ CDTCUKQP,
UOQVJGTKPI GVE HTQO VTCPUKGPV UCPFU, OC[ JCXG TGNCVKXGN[ UJQTV-VGTO (EKTEC 3 [GCTUù UKIPKHKECPEG
DGECWUG QH VJG TCRKF TGEQXGT[ QH VJG RJ[UKECN GPXKTQPOGPV CPF DKQNQIKECN EQOOWPKVKGUÿ  +P VJKU 
UVWF[, URGEKGU TKEJPGUU JCF DGGP HWNN[ TGUVQTGF CHVGT ûø OQPVJU YKVJ CDWPFCPEG CPF DKQOCUU JCXKPI 
TGEQXGTGF VQ üýó CPF þ÷ó TGURGEVKXGN[ KP VJG UCOG RGTKQFÿ 

5KOKNCTN[, KP PCVWTCNN[ JKIJ FKUVWTDCPEG CTGCU, UWEJ CU VJQUG RTGXCNGPV CV VJG ðNCXGTDCPM (XCP 
/QQTUGN CPF ôCCTFGPDWTI, û99û; XCP /QQTUGN, û99üù, EQOOWPKVKGU CTG PCVWTCNN[ CFCRVGF VQ 
RJ[UKECN FKUVWTDCPEG CPF VJKU TGUWNVU KP C TGNCVKXGN[ TCRKF TG-EQNQPKUCVKQP RQUV-FTGFIKPI, YKVJ
TGEQXGT[ UWDUVCPVKCNN[ EQORNGVGF YKVJKP QPG [GCTÿ  #HVGT UWEJ KPKVKCN TGEQXGT[ JCU QEEWTTGF, VJG 
CVVCKPOGPV QH C HWNN[ FGXGNQRGF OQTG UVCDKNK\GF EQOOWPKV[ OC[ VCMG NQPIGT KP UJCNNQY YCVGT CTGCU 
(÷ QT OQTG [GCTUù CU UQOG CURGEVU QH VJG EQOOWPKV[, RCTVKEWNCTN[ UGUUKNG CPF GSWKNKDTKWO URGEKGU,
TGSWKTG UGXGTCN [GCTU VQ TGCEJ OCVWTKV[ (0GYGNN et al û998; 4GGU, û987ùÿ  

6JG PCVWTCNN[ QEEWTTKPI VTCPUKGPV UCPF YJKEJ VGPFU VQ UWRRTGUU EQOOWPKV[ FKXGTUKV[ KP VJGUG ITCXGN
JCDKVCVU OGCPU VJCV KORCEVU HTQO VJG FGRQUKVKQP QH UETGGPGF UCPF[ UGFKOGPVU CTG PQV CU UKIPKHKECPV
CU KP OQTG UVCDNG ITCXGN CTGCU (UGG HQNNQYKPI UGEVKQPùÿ  0QPGVJGNGUU, VJGUG RGTKRJGTCN CTGCU FQ CNUQ
GZJKDKV FKHHGTKPI TGEQXGT[ TCVGU, HTQO CU NKVVNG CU ûþ OQPVJU (0GYGNN et al, þýýþù VQ OWEJ UNQYGT
TGEQXGT[ KP QVJGT UVWFKGU (&GURTG\ þýýýùÿ  6JG XCTKCVKQP KP VJGUG TCVGU YQWNF UGGO VQ DG TGNCVGF VQ C 
NCTIG FGITGG VQ VJG KPVGPUKV[ QH FTGFIKPI YKVJ OQTG KPVGPUG, UWUVCKPGF GZVTCEVKQP JCXKPI C NQPIGT 
NCUVKPI GHHGEVÿ

+P UWOOCT[, VJG PCVWTCNN[ KORQXGTKUJGF 
PCVWTG QH VJGUG UCPF UEQWTGF QT UOQVJGTGF
ITCXGN JCDKVCVU CPF VJG CFCRVCVKQP QH VJG HCWPC 
VQ TGIWNCT FKUVWTDCPEG QT KPWPFCVKQP OGCPU 
VJCV TGEQXGT[ RQUV-FTGFIKPI VQ VJG EQOOWPKV[
VJCV PCVWTCNN[ GZKUVU ECP DG TGNCVKXGN[ TCRKFÿ 
6JKU KU DGECWUG VJG PCVWTCN HCWPC KU NCTIGN[ 
EQORQUGF QH QRRQTVWPKUVKE URGEKGU YKVJ 
TGNCVKXGN[ HGY UNQYGT ITQYKPI, NQPIGT NKXGF 
RJ[NCÿ  ôJCV ECP QEEWT KU VJG KPWPFCVKQP QH
FTGFIG VTCEMU D[ UCPF[ OCVGTKCN YJKEJ ECP 
NGCF VQ C UOCNN URCVKCN UJKHV KP VJG PCVWTCNN[ 
QEEWTTKPI JCDKVCVUÿ  0QPGVJGNGUU, KP UWEJ 
PCVWTCNN[ FKUVWTDGF ITCXGN JCDKVCVU, UKIPKHKECPV 
TGEQNQPKUCVKQP CPF TGEQXGT[ KU TGEQTFGF 
YKVJKP þ VQ ÷ [GCTUÿ 

ôKIWTG 3üý: Modiolus modiolus
(*QTUG /WUUGNõ 

5QWTEG: #NCUMC (KUJGTKGU 5EKGPEG %GPVGT 
0CVKQPCN /CTKPG (KUJGTKGU 5GTXKEG,  

0CVKQPCN òEGCPKE CPF #VOQURJGTKE #FOKPKUVTCVKQP
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3üøü3 4GEQXGT[ KP 5VCDNG )TCXGN  

)TCD FCVC UWIIGUVU VJCV TCVGU QH TGEQXGT[ KP UJCNNQY YCVGT UVCDNG ITCXGN KU TGNCVGF VQ VJG KPVGPUKV[ QH 
VJG FTGFIKPI QRGTCVKQPU KP VGTOU QH DQVJ VQPPCIG CPF VKOG (©OW, þýýþùÿ  *KIJ KPVGPUKV[, JKIJ
HTGSWGPE[ FTGFIKPI ENGCTN[ ETGCVGU EQPVKPWCN FKUVWTDCPEGÿ  1P EGUUCVKQP QH FTGFIKPI, TGEQXGT[ QH VJG
DCUKE JCDKVCV CPF HCWPCN EQORQUKVKQP KP UVCDNG ITCXGN CTGCU ECP QEEWT YKVJKP ÷ VQ ûý [GCTUÿ   

*QYGXGT, UVWFKGU QP VJGUG UVCDNG ITCXGN CTGCU JCXG
KPFKECVGF VJG RGTUKUVGPEG QH VJG RJ[UKECN CNVGTCVKQP QH 
VJG UGCDGF, YKVJ VJG FGGRN[ HWTTQYGF VTCEMU QH VJG 
VTCKNGT FTGFIGTU QT VJG FGRTGUUKQPU ETGCVGF D[ CPEJQT 
FTGFIKPI UVKNN CRRCTGPV QXGT ûýë[GCTU RQUV-FTGFIKPI, 
CNVJQWIJ XCTKCVKQP KP VJG FGITGG VQ YJKEJ VJG[ TGVWTP
VQ C HNCV CPF GXGP UGCDGF ECP DG EQPUKFGTCDNG DCUGF
QP VJG GXKFGPEG KP VJG CXCKNCDNG NKVGTCVWTGÿ   

6JG OCLQTKV[ QH VJG CTGC FKUVWTDGF, RQUV-FTGFIKPI, 
DGEQOGU EQPUKUVGPV YKVJ VJG RTGXKQWUN[ GZKUVKPI 
JCDKVCV V[RGU (CU FGOQPUVTCVGF D[ VJG ITCDDKPI 
UVWFKGUù, KPENWFKPI C IQQF OKZVWTG QH KPHCWPCN CPF 
GRKHCWPCN URGEKGUÿ  *QYGXGT, VJG TGUKFWCN CTGCU CV VJG 
DQVVQOU QH VJG RGTUKUVGPV VTCEMU QT RKVU ECP UVKNN
EQORTKUG C UGRCTCVG JCDKVCV V[RG YKVJ TGFWEGF
GRKHCWPCN EQORQPGPV, FWG VQ VJG FGRQUKVKQP QH HKPGT IGPGTCNN[ UCPF[ UGFKOGPVU, YJKEJ KP UQOG ECUGU 
OC[ DGEQOG EQPUQNKFCVGFÿ  # UKOKNCT EQPENWUKQP JCU DGGP TGCEJGF D[ 0GYGNN et al. (û998ùÿ   

6JG ÂTGEQXGT[� QH C UVCDNG ITCXGN EQOOWPKV[ KU PQV, JQYGXGT, CU UKORNG CU KV OC[ CRRGCT HTQO VJGUG
HKIWTGU CU EQOOWPKV[ EQORQUKVKQP KP FTGFIGF CTGCU ECP DG CNVGTGF DQVJ YKVJKP CPF DG[QPF VJG 
FTGFIGF CTGCU, TGHNGEVKPI VJG EJCPIG KP UGFKOGPV EJCTCEVGTÿ  #NVJQWIJ VJG KPKVKCN TG-EQNQPKUKPI 
EQOOWPKV[, IGPGTCNN[ FQOKPCVGF D[ RQN[EJCGVGU CPF LWXGPKNGòNCTXCN HQTOU, OC[ DG TGICTFGF CU C 
UWEEGUUKQPCN RJCUG KP VJG ÂTGEQXGT[� QH CP CTGC, VJG QTKIKPCN UVCDNG ITCXGN EQOOWPKV[ KPJCDKVKPI CP
CTGC ECPPQV TG-GUVCDNKUJ WPVKN VJG RJ[UKECN GPXKTQPOGPV OKTTQTU VJCV YJKEJ GZKUVGF RTG-FTGFIKPIÿ   

5ETGGPKPI CPF QXGTURKNN QRGTCVKQPU KPGXKVCDN[ NGCF VQ VJG FGRQUKVKQP QH IGPGTCNN[ UCPF[ UGFKOGPV QP
VJG UGCDGFÿ  +P VJGUG UVCDNG ITCXGN CTGCU, UGCDGF VTCPURQTV RTQEGUUGU OC[ DG EQORCTCVKXGN[ UNQY UQ
VJCV UQOG QT CNN QH VJKU UCPF OC[ RGTUKUV KP CPF CTQWPF VJG FTGFIGF CTGC, YKVJ UNQY VTCPURQTV CNQPI
VJG VKFCN CZKUÿ  6JKU ECP NGCF VQ C UKIPKHKECPV UCPF[ NC[GT DGKPI FGXGNQRGF KP CPF CTQWPF VJG FTGFIKPI 

ôKIWTG 3üø: Ophiothrix fragilis
(%QOOQP $TKVVNG 5VCTõ 

+OCIG:  øCXKF %QPPQTô ñ0%%  
ú2WDNKUJGF QP /CT.+0 YGDUKVG) 

4GEQXGT[ KP 5JCNNQY 9CVGT 5VCDNG )TCXGNU YKVJ 6TCPUKGPV 5CPF 

• +PKVKCN TGEQXGT[ ECP DG TCRKF, GXGP DGVYGGP FTGFIKPI QEECUKQPU, DWV IGPGTCNN[ UWDUVCPVKCN
TGEQXGT[ YKVJKP 1þ OQPVJU HQT VJGUG JCDKVCVU JCU DGGP TGEQTFGF, KPENWFKPI DKQOCUUÿ 

• *QYGXGT, VJG TGEQXGT[ RTQEGUU KU FGRGPFCPV QP VJG KPVGPUKV[ CPF HTGSWGPE[ QH FTGFIKPI � CV
JKIJ KPVGPUKV[ GZVTCEVKQP UKVG TGEQXGT[ OC[ VCMG NQPIGT DWV KU UVKNN UKIPKHKECPVN[ EQORNGVG KP
EKTEC 3 VQ ü [GCTU, YKVJ DKQOCUU RGTJCRU VCMKPI UQOGYJCV NQPIGT VQ HWNN[ TGEQXGTÿ 

• 6JG TGNCVKXGN[ TCRKF TGEQXGT[ RQUV-FTGFIKPI KU C TGHNGEVKQP QH VJG PCVWTCN VQNGTCPEG QH VJG
HCWPC VQ TGIWNCT RJ[UKECN FKUVWTDCPEG GÿIÿ, D[ YCXGU CPF VKFGUÿ 

• 5GEQPFCT[ KORCEVU HTQO UCPF[ UGFKOGPV IGPGTCVGF D[ UETGGPKPI QT QXGTURKNN VGPFU VQ DG QH
NQY UKIPKHKECPEG KP VJGUG JCDKVCVU, RTKOCTKN[ FWG VQ VJG PCVWTCN NGXGNU QH UCPF OQXKPI QXGT
VJGUG ITCXGNU CPF VJG CFCRVCVKQP QH VJG HCWPC VQ VJKU KPUVCDKNKV[ CPF TGIWNCT UOQVJGTKPIÿ
*QYGXGT, VJG UKIPKHKECPEG QH VJGUG UGEQPFCT[ KORCEVU OC[ UVKNN XCT[, TGNCVKXG VQ FTGFIKPI
KPVGPUKV[ CPF HTGSWGPE[ÿ 
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CTGCU, YKVJ DGFHQTO HGCVWTGU UWEJ CU UCPF YCXGU QT TKRRNGU WR CPF FQYP VKFG QH VJG FTGFIKPIÿ  6JG 
CTGCU CHHGEVGF KP VJKU YC[ YKNN IGPGTCNN[ DG TGNCVGF VQ VJG KPVGPUKV[ CPF HTGSWGPE[ QH VJG FTGFIKPI 
CEVKXKV[, VJG PCVWTG QH VJG TGUQWTEG UGFKOGPVU, VJG FGITGG QH UETGGPKPI GORNQ[GF CPF VJG RTGXCKNKPI
J[FTQF[PCOKE TGIKOGÿ 

$Q[F et al, (þýý3Cù HQWPF VJCV KP CP CTGC QH JKUVQTKE JKIJ FTGFIG KPVGPUKV[, C TGFWEGF URGEKGU 
CUUGODNCIG QH TGNCVKXGN[ NQY CDWPFCPEG YCU CRRCTGPV ü [GCTU CHVGT VJG FTGFIKPI JCF EGCUGFÿ  6JG 
FKURTQRQTVKQPCVG QEEWTTGPEG QH LWXGPKNGU YKVJKP CP CTGC UWDLGEV VQ JKIJ KPVGPUKV[ FTGFIKPI, GXGP CHVGT 
ü [GCTU, KPFKECVGU VJCV ÂTGEQXGT[� KU UVKNN CV CP GCTN[ UWEEGUUKQPCN UVCIG, CPF VJCV VJKU KU NKMGN[ VQ DG 
VJG TGUWNV QH VJG KPHNWGPEG QH KPETGCUGF UCPFU KP VJG CTGCÿ  öQT UQOG CTGCU, VJGP, TGEQXGT[, QT 
UWDUVCPVKCN RTQITGUU VQYCTFU TGEQXGT[, OC[ VCMG NQPIGT VJCP KP QVJGTUÿ  +P VJG KPUVCPEG QH VJG $Q[F
et al UVWF[ (þýý3Cù, KV OC[ DG VJCV VJG TGNCVKXGN[ UNQY TGEQXGT[ TCVG OC[ JCXG DGGP FWG VQ VJG JGCX[
CPF TGRGCVGF FTGFIKPI WPFGTVCMGP YKVJKP VJG GZVTCEVKQP CTGC UVWFKGF, EQWRNGF YKVJ VJG TGNCVKXGN[ 
UVCDNG PCVWTG QH VJG CTGC CU GXKFGPEGF D[ VJG RGTUKUVGPEG QH FTGFIG VTCEMU (7 [GCTUùÿ   

#NVJQWIJ PQV FGCNV YKVJ URGEKHKECNN[ KP VJG RCRGTU TGXKGYGF HQT FTGFIKPI KORCEVU, VJGTG CTG KPUVCPEGU 
YJGTG OQTG UGXGTG KORCEVU CPF UNQYGT TGEQXGT[ YKNN QEEWTÿ  6JG RTKOG GZCORNG QH VJKU KU DKQ-
UVCDKNKUGF UGFKOGPV, GÿIÿ D[ VJG 4QUU YQTO Sabellaria spinulosaÿ  # NQUU QH UGFKOGPV EQJGUKQP YKNN 
QEEWT KH FTGFIKPI YCU VQ DG WPFGTVCMGP KP CTGCU YJGTG Sabellaria JCXG UVCDKNKUGF VJG WPFGTN[KPI
ITCXGN UGFKOGPVU CPF VJKU OC[ NGCF VQ C NQPIGT-VGTO TGEQXGT[ RGTKQF KP VJG TG-GUVCDNKUJOGPV QH VJG 
ÂRTG-FTGFIG� EQOOWPKV[ÿ 

+P UWOOCT[, VJG TGEQXGT[ RQVGPVKCN QH VJGUG FGGRGT YCVGT UVCDNG ITCXGN EQOOWPKVKGU HQNNQYKPI VJG 
EGUUCVKQP QH FTGFIKPI YKNN FGRGPF NCTIGN[ QP VJG PCVWTG CPF UVCDKNKV[ QH VJG UGFKOGPV GZRQUGF QT
CEEWOWNCVGF CV VJG UGCDGF CPF VJG KPHNWGPEG QH VJG UGCDGF JCDKVCV QP VJG TGEQXGT[ QH VJG RTG-
FTGFIKPI HCWPCÿ  1VJGT HCEVQTU KPENWFG VJG RTQZKOKV[ QH RQVGPVKCN EQNQPK\GTU, DQVJ KP VGTOU QH C 
RQRWNCVKQP CDNG VQ OKITCVG CPF VJG KPHNWZ QH NCTXCN HQTOU; CPF VJG FGITGG VQ YJKEJ VJG EQOOWPKV[ KU
CFCRVGF VQ UWTXKXKPI GPXKTQPOGPVCN FKUVWTDCPEGÿ 

+P IGPGTCN, YJGTG VJG UGCDGF UGFKOGPVU JCXG PQV DGGP UKIPKHKECPVN[ CNVGTGF, UWDUVCPVKCN TGEQXGT[ QH 
VJGUG UVCDNG ITCXGN EQOOWPKVKGU ECP QEEWT YKVJKP ûý [GCTU, CNVJQWIJ VJG UNQYGT-ITQYKPI, NQPIGT- 
NKXGF KPHCWPC CPF GRKHCWPC EQWNF VCMG GXGP NQPIGT KP VJG OQUV UVCDNG GPXKTQPOGPVU (GÿIÿ VJG FGGR 
YCVGT CTGCU QH VJG ©CUVGTP ©PINKUJ %JCPPGNÿ  *QYGXGT, YJGTG VJG UGCDGF JCU DGGP UKIPKHKECPVN[
CNVGTGF D[ FTGFIKPI DQVJ YKVJKP VJG FTGFIKPI CTGC CPF KP RGTKRJGTCN \QPGU, HQT GZCORNG D[ VJG 
IGPGTCVKQP QH UWTHCEG UCPF[ UGFKOGPV HGCVWTGU, TGEQXGT[ QH VJG EQOOWPKVKGU VJCV GZKUVGF RTG-
FTGFIKPI YKNN FGRGPF QP VJG TG-CVVCKPOGPV QH UGFKOGPV EJCTCEVGT CPF UVCDKNKV[ CPF VJGTGHQTG EQWNF 
VCMG UWDUVCPVKCNN[ NQPIGT VJCP ûý [GCTUÿ 

4GEQXGT[ KP 5VCDNG )TCXGNU 

• øCVC UWIIGUVU VJCV VJG TGEQXGT[ TCVG QH VJGUG UVCDNG ITCXGN CTGCU KU TGNCVGF VQ VJG
KPVGPUKV[ QH FTGFIKPI QRGTCVKQPU KP VGTOU QH VQPPCIG CPF VKOGÿ 

• #HVGT FTGFIKPI, TGEQXGT[ QH DCUKE JCDKVCV CPF HCWPC ECP QEEWT YKVJKP ü VQ 1õ [GCTUÿ 

• øGGR HWTTQY VTCEMU CPF FTGFIG FGRTGUUKQPU ECP RGTUKUV HQT QXGT 1õ [GCTU KP UQOG CTGCUÿ  
6JGUG CTGCU, YJGTG HKNNGF D[ HKPGT UGFKOGPVU YKNN DG UNQYGT VQ TGEQXGTÿ 

• 5KOKNCTN[, UCPF[ UGFKOGPV IGPGTCVGF D[ UETGGPKPIôQXGTURKNN ECP EJCPIG VJG UGCDGF 
GPXKTQPOGPV YKVJKP FTGFIGF CTGCU CPF CNQPI VJG VKFCN CZKU, NGCFKPI VQ C EJCPIG KP
UGCDGF UGFKOGPVU CPF UVCDKNKV[ CPF UKIPKHKECPVN[ FGNC[KPI TGEQXGT[ RQUV-FTGFIKPI DG[QPF 
1õ [GCTUÿ 

• øGGR YCVGT ITCXGN TGEQXGT[ YKNN DG EQORCTCVKXGN[ NQPIGT FWG VQ VJG UNQYGT ITQYVJ TCVGU 
CPF NGUU HTGSWGPV TGETWKVOGPV QH UQOG FGGRGT YCVGT URGEKGU CPF VJG PGGF VQ CVVCKP 
UWKVCDNG, UVCDNG UGFKOGPVCT[ EQPFKVKQPU RQUV-FTGFIKPIÿ 
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3üù %QPENWUKQPU 

6JG FGVCKNGF TGXKGY QH VJG CXCKNCDNG UEKGPVKHKE NKVGTCVWTG CPF KPFWUVT[ URQPUQTGF TGUGCTEJ TGNCVGF VQ
VJG KORCEVU QH FTGFIKPI QP VJG UGCDGF GPXKTQPOGPV JCU ENGCTN[ JKIJNKIJVGF UQOG MG[ RQKPVU
TGICTFKPI VJG UGPUKVKXKV[ CPF TGEQXGTCDKNKV[ QH DGPVJKE EQOOWPKVKGUÿ  +V KU ENGCT VJCV VJGTG CTG C YKFG 
PWODGT QH XCTKCDNGU VJCV CTG NKPMGF VQ VJG UKIPKHKECPEG QH KORCEVU CPF VJG CDKNKV[ QH VJG UGCDGF
GPXKTQPOGPV CPF CUUQEKCVGF HCWPCN EQOOWPKVKGU VQ UWDUGSWGPVN[ TGEQXGTÿ  /CP[ QH VJGUG XCTKCDNGU 
CTG JKIJN[ UKVG-URGEKHKE YJKEJ OGCPU VJCV GCEJ UKVG UJQWNF, CRRTQRTKCVGN[, DG EQPUKFGTGF QP CP
KPFKXKFWCN ECUG D[ ECUG DCUKUÿ  6JKU KU TGHNGEVGF KP VJG EWTTGPV OCPCIGOGPV RTCEVKEG HQT OCP[ 
NKEGPUGF CTGCU YJGTGD[ VJG OQPKVQTKPI QH UGCDGF JCDKVCVU CPF HCWPCN EQOOWPKVKGU KU TGSWKTGF 
FWTKPI CPF RQUV-FTGFIKPIÿ 

0QPGVJGNGUU, KP UGGMKPI VQ HQEWU VJG PGGF HQT CPF CRRTQRTKCVGPGUU QH TGJCDKNKVCVKQP KP TGNCVKQP VQ
OCTKPG FTGFIKPI C PWODGT QH WUGHWN IGPGTCNKUCVKQPU ECP DG OCFGÿ  6JGUG JCXG DGGP UWOOCTKUGF KP
VJG VCDNG CV VJG GPF QH VJG UGEVKQPÿ 

+P QTFGT VQ KNNWUVTCVG VJG XGT[ UKORNKHKGF TGNCVKQPUJKRU DGVYGGP VJG UKIPKHKECPEG CPF TGEQXGTCDKNKV[ QH 
VJG DGPVJQU HTQO VJG KORCEVU QH OCTKPG CIITGICVG FTGFIKPI TGNCVKPI VQ  VJG KPVGPUKV[ QH FTGFIKPI
CPF VJG RTG-FTGFIKPI JCDKVCV, VJG HQNNQYKPI HKIWTG JCU DGGP FGXGNQRGFÿ #U KU UVCVGF GNUGYJGTG KP 
VJKU TGRQTV, KV KU EQPUKFGTGF VJCV CUUGUUOGPV QH TGEQXGTCDKNKV[ CPF VJG TGSWKTGOGPV HQT TGOGFKCVKQP 
ECP QPN[ DG WPFGTVCMGP QP C UKVG-URGEKHKE DCUKUÿ  6JGTG KU EWTTGPVN[ KPUWHHKEKGPV FCVC KP TGNCVKQP VQ
FTGFIKPI KORCEVU QP TGEQXGTCDKNKV[ QP YJKEJ VQ OCMG SWCPVKHKGF CUUGUUOGPVU CU VQ YJGTG QP VJG 
EQPVKPWWO TGOGFKCVKQP DGEQOGU CRRTQRTKCVGÿ   6JKU FKNGOOC KU CFFTGUUGF HWTVJGT KP UGEVKQP øÿ3 
0QPGVJGNGUU, KV KU WUGHWN KP JKIJNKIJVKPI VJQUG OCTKPG FTGFIKPI UKVGU VJCV OC[ VCMG NQPIGUV VQ 
TGEQXGT CPF VJGTGHQTG YQWNF OGTKV VJG ITGCVGUV EQPUKFGTCVKQP QH RQUV-FTGFIKPI TGOGFKCVKQPÿ 

.QY 
KPVGPUKV[ô 
HTGSWGPE[ 
FTGFIKPI 

*KIJ KPVGPUKV[ô
HTGSWGPE[ 
FTGFIKPI 

.QY UVCDKNKV[, JKIJ 
UGFKOGPV OQDKNKV[ 
JCDKVCVU YKVJ NQY 
FKXGTUKV[ HCWPC 

CFCRVGF VQ PCVWTCN, 
RJ[UKECN FKUVWTDCPEG 

øGGRGT YCVGT, UVCDNG 
ITCXGNN[ UGCDGF JCDKVCVU

YKVJ NQY UEQWTôJKIJ 
UVCDKNKV[ V[RKHKGF D[ NCTIG, 

UNQY ITQYKPI URGEKGU
CPF JKIJ GRKHCWPCN 

FKXGTUKV[ 

6[RKECNN[ UNQY VQ XGT[ UNQY VQ
HWNN TGEQXGT[í TGSWKTGU 

CVVCKPOGPV QH UGCDGF UVCDKNKV[
CPF OCVWTKV[ QH NQPI NKXGFð UNQY
ITQYKPI URGEKGU CPF GEQU[UVGO 

EQORNGZKV[
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TGEQNQPKUCVKQP, 

JKIJ TGEQXGTCDKNKV[
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• +ORCEVU QP DGPVJKE HCWPC KP CNN JCDKVCVU CTG V[RKHKGF D[ C FGETGCUG KP URGEKGU 

FKXGTUKV[ð CDWPFCPEG CPF DKQOCUUü
• 4GEQXGT[ QH OQDKNG UCPF HCWPC KU GZRGEVGF VQ QEEWT YKVJKP C RGTKQF QH OQPVJU VQ 

EKTEC ÿîý [GCTUí 
• +PKVKCN TGEQXGT[ QH UJCNNQY YCVGT UVCDNG ITCXGN YKVJ VTCPUKGPV UCPF KU GZRGEVGF VQ 

QEEWT YKVJKP 1 [GCT, YKVJ TGEQXGT[ QH PQTOCN EQOOWPKV[ KP EKTEC ø [GCTUÿ 

• 5VCDNG ITCXGNU CTG GZRGEVGF VQ TGEQXGT YKVJKP ø VQ úþ [GCTU, DWV YKVJ FGGRGT YCVGT 
UVCDNG ITCXGNU YKVJ GSWKNKDTKWO EQOOWPKVKGU VCMKPI EQORCTCVKXGN[ NQPIGT; 

• 6JGUG TCVGU QH TGEQXGT[ CTG UKIPKHKECPVN[ FGRGPFCPV QP VJG HTGSWGPE[ CPF 
KPVGPUKV[ QH FTGFIKPI CEVKXKV[ÿ  

• $GPVJKE EQOOWPKVKGU V[RKHKGF D[ URGEKGU CFCRVGF VQ RGTKQFKE PCVWTCN 
FKUVWTDCPEG JCXG C HCUVGT TGEQNQPKUCVKQP CPF TGEQXGT[ TCVG GÿIÿ RQN[EJCGVGUÿ  
5GUUKNG GRKHCWPCð GURGEKCNN[ VJQUG CUUQEKCVGF YKVJ UVCDNG ITCXGNU, CTG NKMGN[ VQ 
JCXG VJG UNQYGUV TGEQXGT[ TCVGÿ 

• $GPVJQU ECP QPN[ TGEQXGT VQ KVU RTG-FTGFIG UVCVG QPEG VJG UGFKOGPV EQORQUKVKQPð 
UVTWEVWTG CPF UVCDKNKV[ TGRNKECVG VJCV QH VJG RTG-FTGFIG UKVGÿ  6JKU KU JKIJN[ 
UKIPKHKECPV KP UVCDNG ITCXGN JCDKVCVU, DWV QH OWEJ NGUU UKIPKHKECPEG KP OQDKNG UCPFU 
CPF NQY FKXGTUKV[ FKUVWTDGF ITCXGNU YJGTG HCWPC KU CFCRVGF VQ NQY UVCDKNKV[ CPFôQT 
JKIJ UGFKOGPV OQDKNKV[ÿ 

• 4GEQXGT[ TCVGU CTG UNQYGT YJGTG KPKVKCNN[ UVCDNGôEQPUQNKFCVGF UGFKOGPVU JCXG 
DGGP FGUVCDKNKUGF D[ FTGFIKPI CEVKXKVKGUÿ 

• 6JG TCVG QH TGEQXGT[ OC[ CNUQ DG UNQYGT HQT RGTUKUVGPVð FGGR FTGFIG VTCEMU CPF 
UVCVKE FGRTGUUKQPU KP CNN UWDUVTCVGU, FWG VQ VJG VKOG VCMGP HQT VJG RJ[UKECN 
TGEQXGT[ QH VJG UGCDGFÿ  +P ITCXGNU, FTGFIG VTCEMU CPF FGRTGUUKQPU OC[ DGEQOG 
KP-HKNNGF YKVJ HKPGT OCVGTKCN ECWUKPI C UJKHV KP DGPVJKE EQOOWPKV[ÿ 

• &GETGCUGF KPVGPUKV[ QH FTGFIKPI KÿGÿ CNNQYKPI RCVEJGU QP JCDKVCV PQV FKTGEVN[ 
KORCEVGF D[ FTGFIKPI, VGPFU VQ CNNQY HQT OQTG TCRKF TGEQXGT[ QH C UKVG D[ 
KPETGCUKPI VJG CXCKNCDKNKV[ QH GZKUVKPI DGPVJKE HCWPC CFLCEGPV VQ VJG FTGFIG UKVGÿ 

• 5GEQPFCT[ KORCEVU HTQO QXGTURKNNôUETGGPGF UCPF[ôHKPG UGFKOGPVU ECP ECWUG 
KORCEVU QWVUKFG QH VJG FTGFIGF CTGC CPF VGPF VQ DG OQUV UKIPKHKECPV KP UVCDNG 
ITCXGN JCDKVCVUÿ 6JG GZVGPV CPF KORCEVU CTKUKPI CTG TGNCVGF VQ FTGFIKPI KPVGPUKV[ð 
PCVWTG QH VJG TGUQWTEGð RTGXCKNKPI J[FTQF[PCOKE TGIKOG CPF VJG TGUKNKGPEG QH 
VJG PCVWTCNN[ QEEWTTKPI HCWPCÿ  %QPXGTUGN[, KPETGCUGF RTQFWEVKXKV[ QWVUKFG QH 
FTGFIGF CTGCU JCU CNUQ DGGP TGEQTFGF, TGNCVGF VQ VJG RNWOG QH QTICPKE OCVGTKCN 
VJCV OC[ DG IGPGTCVGF D[ FTGFIKPIÿ 



/CTKPG #IITGICVG 5KVG 4GUVQTCVKQP & ©PJCPEGOGPV: # 5VTCVGIKE (GCUKDKNKV[ CPF 2QNKE[ 4GXKGY

©OW .VF 
ý7 

ýüþ # 4GXKGY QH ©ZKUVKPI /GVJQFU ò #RRTQCEJGU VQ ©PXKTQPOGPVCN 
4GOGFKCVKQP  

ýüú +PVTQFWEVKQP 

+P VJKU UGEVKQP C FGHKPKVKQP QH TGOGFKCVKQP KU IKXGP CPF VJG TCPIG QH CRRTQCEJGU YJKEJ KV GPEQORCUUGU
FGUETKDGFÿ  # TGXKGY QH VJG NKVGTCVWTG JCU JKIJNKIJVGF EQOOQP RTKPEKRNGU YJKEJ CRRN[ VQ CP[ HQTO QH
TGOGFKCVKQP, CPF VJGUG CTG FKUEWUUGF KP UGEVKQP üÿ3ÿ  ôJGTG CRRTQRTKCVG, OQTG FGVCKNGF FKUEWUUKQP JCU 
DGGP KPENWFGF KP VJG #PPGZ % CPF ETQUU-TGHGTGPEGF KP VJG VGZVÿ   

ýüÿ &GHKPKVKQP QH 4GOGFKCVKQP 

$GHQTG IQKPI QP VQ EQPUKFGT VJG GZKUVKPI CRRTQCEJGU VQ TGOGFKCVKQP, KV KU WUGHWN VQ GUVCDNKUJ VJG
CEEGRVGF RTKPEKRNGU YJKEJ WPFGTRKP VJG GVJQU QH GPXKTQPOGPVCN TGOGFKCVKQPÿ   

öQT VJG RWTRQUGU QH VJKU UVWF[ TGOGFKCVKQP KU FGHKPGF UKORN[ CU Âthe action taken at a site following
anthropogenic disturbance to restore or enhance its ecological value�ÿ 6JKU KU C DTQCF FGHKPKVKQP 
YJKEJ OC[ GPEQORCUU QPG QT OQTG QH VJG HQNNQYKPI OCPCIGOGPV QRVKQPU: 

• 0QP +PVGTXGPVKQPü ðPFGT VJKU QRVKQP, VJG RTQEGUU QH PCVWTCN TG-EQNQPKUCVKQP KU
CNNQYGF VQ RTQEGGF YKVJQWV KPVGTXGPVKQP D[ OCPÿ  # FKUVKPEVKQP PGGFU VQ DG OCFG
JGTG HTQO C ÂFQ PQVJKPI� CRRTQCEJ WPFGT YJKEJ OCPCIGOGPV QH VJG UKVG KU GKVJGT 
TGNKPSWKUJGF QT TGUVTKEVGF VQ OQPKVQTKPI QPN[ÿ  0QP-KPVGTXGPVKQP JQYGXGT, OKIJV
KPENWFG C TGIWNCVQT[ OGCUWTG VQ GZENWFG QVJGT CEVKXKVKGU UWEJ CU VTCYNKPI VQ
YKVJKP C EGTVCKP FKUVCPEG HTQO VJG TGOGFKCVKQP UKVGÿ 

• 4GUVQTCVKQP OGCPU TGVWTPKPI CP GEQU[UVGO VQ C EQPFKVKQP úQT VJG UWEEGUUKQPCN 
UVCVG KV YQWNF JCXG JCF) JCF PQ FKUVWTDCPEG QEEWTTGFÿ 

• 4GJCDKNKVCVKQP OGCPU TGRNCEKPI UQOG QH VJG GEQNQIKECN HGCVWTGU QH VJG RTG-
FKUVWTDGF U[UVGOÿ  6JKU KU PQV TGUVQTCVKQP CPF KU GZGORNKHKGF D[ TGRNCEKPI OKZGF 
HQTGUV YKVJ UVTKR RKPG QT WUKPI NCPFHKNN ô HTGUJ VQRUQKN VQ CNNQY CITKEWNVWTCN WUG CV C 
HQTOGT SWCTT[ÿ 

• *CDKVCV ©PJCPEGOGPV û %TGCVKQP YJGTG VJG QTKIKPCN GEQU[UVGO QT HGCVWTGU QH KV 
CTG TGRNCEGF D[ C FKHHGTGPV GEQU[UVGOÿ  6JG UEQRG JGTG KU XGT[ YKFG DWV EQOOQP
GZCORNGU KPENWFG VJG ETGCVKQP QH YGVNCPFU HTQO HQTOGT SWCTTKGU CPF VJG ETGCVKQP 
QH CTVKHKEKCN TGGHUü

6JG CDQXG FGHKPKVKQPU JCXG DGGP FTCYP KP RCTV HTQO VJQUG CFQRVGF D[ VJG 0CVKQPCN #ECFGO[ QH 
5EKGPEGU (04% û99þ EKVGF D[ 2TCVV û99üùÿ  6JGUG OC[ DG EQPUKFGTGF RTKOCTKN[ CU IWKFKPI RTKPEKRNGU 
CPF YJKNUV VJG[ CTG EGTVCKPN[ JGNRHWN KP FGXGNQRKPI UVTCVGIKGU HQT DQVJ KPFWUVT[ CPF TGIWNCVQTU, 
GZRGTKGPEG JCU UJQYP VJCV EQORNGVG TGUVQTCVKQP KU KP HCEV TCTGN[ CEJKGXCDNG CPF TGOGFKCVKQP KU QHVGP C 
DNGPF QH RCTVKCN TGUVQTCVKQP CPF JCDKVCV ETGCVKQPòGPJCPEGOGPVÿ  +P TGCNKV[ VJG FKHHGTGPEG DGVYGGP 
URGGFKPI WR PCVWTCN EQNQPKUCVKQP CPF JCDKVCV ETGCVKQP KU DNWTTGF, CPF YJGTG VJG TGENCOCVKQP UGGMU VQ
DWKNF QP VJG KPJGTGPV EJCTCEVGTKUVKEU QH C UKVG, C FGEKUKQP JCU VQ DG VCMGP CU VQ VJG UVCIG CV YJKEJ VJG 
PCVWTCN E[ENG QH EQNQPKUCVKQP CPF UWEEGUUKQP UJQWNF RTQEGGF (ôCTFGNN #TOUVTQPI û99øùÿ 
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• 4GOGFKCVKQP KU VJG CEVKQP VCMGP CV C UKVG HQNNQYKPI CPVJTQRQIGPKE FKUVWTDCPEG, VQ 
TGUVQTG QT GPJCPEG KVU GEQNQIKECN XCNWGÿ 

• 4GOGFKCVKQP ECP GPEQORCUU C TCPIG QH CRRTQCEJGU HTQO PQP-KPVGTXGPVKQP VJTQWIJ VQ 
JCDKVCV GPJCPEGOGPV QT ETGCVKQPÿ 

• %QORNGVG TGUVQTCVKQP QH C JCDKVCV KU TCTGN[ CEJKGXCDNGÿ 

ýü3 2TKPEKRNGU QH 4GOGFKCVKQP  

öQT UKVG TGOGFKCVKQP, CU YKVJ QVJGT HQTOU QH GPXKTQPOGPVCN OCPCIGOGPV, KV KU KORQTVCPV VQ GUVCDNKUJ C 
UGV QH RTKPEKRNGU YKVJ YJKEJ VQ IWKFG VJG FGEKUKQP-OCMKPI RTQEGUU QP C UKVG URGEKHKE DCUKUÿ  6JG TGXKGY
QH VJG GZKUVKPI NKVGTCVWTG QP TGOGFKCVKQP JCU KFGPVKHKGF C PWODGT QH MG[ IWKFKPI RTKPEKRNGU CU HQNNQYU: 

• 4GOGFKCVKQP KU C EQORNGZ OCPCIGOGPV KUUWG úRCTVKEWNCTN[ KP VJG OCTKPG
GPXKTQPOGPV)ÿ

• 4GOGFKCVKQP YKNN CNYC[U JCXG CP GPXKTQPOGPVCN KORCEVÿ 

• öJGTG RQUUKDNG, TGOGFKCVKQP UJQWNF HQTO RCTV QH VJG RNCPPKPI CRRNKECVKQP

• 6JG IQCNU CPF QDLGEVKXGU QH C TGOGFKCVKQP UEJGOG OWUV DG C OGCPU VQ CP 
GPF TCVJGT VJCP CP GPF KP VJGOUGNXGUÿ 

• 6JG RGTHQTOCPEG QH TGOGFKCVKQP UEJGOGU PGGFU VQ DG OQPKVQTGF YKVJ
CRRTQRTKCVG EQTTGEVKXG OGCUWTGU KP RNCEG YJGTG VJG IQCNU ô QDLGEVKXGU CTG PQV 
DGKPI OGVÿ

6JGUG EQTG RTKPEKRNGU CTG FGXGNQRGF KP VJG HQNNQYKPI UGEVKQPUÿ 

ýü3üú 4GOGFKCVKQP +U C %QORNGZ /CPCIGOGPV +UUWG 

+P EQPUKFGTKPI CP[ TGOGFKCVKQP RNCP, VJGTG KU C PGGF VQ FGHKPG VJG DQWPFCTKGU QH VJG GEQU[UVGO WPFGT 
EQPUKFGTCVKQP CPF VJKU YQWNF EGTVCKPN[ CRRN[ VQ VJG OCTKPG GPXKTQPOGPVÿ  ©EQU[UVGOU, D[ VJGKT XGT[
PCVWTG, CTG JKGTCTEJKECN QRGP U[UVGOU YJKEJ KPVGTCEV WNVKOCVGN[ YKVJKP VJG INQDCN GEQU[UVGOÿ  6Q
EQPUKFGT UWEJ CP QRGP U[UVGO RTGUGPVU CP CNOQUV KORQUUKDNG VCUM YJGP UGGMKPI VQ OCPCIG RCTVKEWNCT
CEVKXKVKGU CPF NQECVKQPUÿ  +P HWTVJGTCPEG QH C RTCEVKECN CPF OCPCIGCDNG CRRTQCEJ, CP ÂCTVKHKEKCN�
DQWPFCT[ OWUV DG FTCYP CTQWPF VJG PCVWTCN CPF CPVJTQRQIGPKE GNGOGPVU DGKPI EQPUKFGTGFÿ  5WEJ MG[
OCPCIGOGPV FGEKUKQPU OWUV DG IWKFGF D[ VJG GZKUVKPI UEKGPVKHKE MPQYNGFIG (KP KVUGNH QHVGP C 
EQPUKFGTCDNG EQPUVTCKPVùÿ   

ôJGTG EQPEGRVWCN DQWPFCTKGU CTG FTCYP VQQ YKFG, KV ECP TGUWNV KP C TCPIG QH UEKGPVKHKE, GEQPQOKE CPF
RQNKVKECN EQPUVTCKPVU VJCV DGEQOG KPETGCUKPIN[ EQORNGZ CPF WPOCPCIGCDNGÿ &GHKPKPI EQPEGRVWCN 
DQWPFCTKGU VQQ PCTTQYN[ HCKNU VQ CFFTGUU CNN VJG UKIPKHKECPV KUUWGU KP TGNCVKQP VQ C TGOGFKCVKQP UEJGOG,
QHVGP YKVJ FKUCUVTQWU TGUWNVUÿ  6JGTG KU C ECVCNQIWG QH GCTN[ TGOGFKCVKQP UEJGOGU HQT SWCTTKGU YJGTG 
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TGUVQTCVKQP QH VJG UWRGTHKEKCN NCPFUECRG CPF VQRUQKN YCU WPFGTVCMGP WUKPI NCPFHKNN YKVJQWV EQPUKFGTCVKQP
VQ VJG RTQDNGOU QH ITQWPFYCVGT EQPVCOKPCVKQP (UGG RCTCITCRJ &3 QH #PPGZ &ùÿ  ©ZCORNGU QH JQY VJG 
FGHKPKVKQP QH UWEJ EQPEGRVWCN DQWPFCTKGU JCU DGGP CVVGORVGF CTG IKXGP KP #PPGZ % UGEVKQP %ÿûÿ 

ýü3üÿ 4GOGFKCVKQP 9KNN #NYC[U *CXG CP ©PXKTQPOGPVCN +ORCEV 

+V KU KORQTVCPV VQ TGEQIPKUG VJCV VJG CEV QH UKVG TGOGFKCVKQP YKNN, KP CFFKVKQP VQ VJG RQUKVKXG KORCEVU KV 
OC[ [KGNF, KPEWT C TKUM QH RTQFWEKPI UKIPKHKECPV PGICVKXG GPXKTQPOGPVCN KORCEVU DG[QPF VJQUG QH VJG 
QTKIKPCN CEVKXKV[ÿ  +V KU GUUGPVKCN VJCV VJG RQVGPVKCN GPXKTQPOGPVCN EQUVU QH CP[ TGOGFKCVKQP RTQEGUU CTG 
WPFGTUVQQF, CPF CTG CUUGUUGF CICKPUV VJG RQVGPVKCN DGPGHKVU DGHQTG VJG FGEKUKQP KU VCMGP VQ RTQEGGFÿ 

# TGURQPUKDNG CRRTQCEJ VQ TGOGFKCVKQP UGGMU VQ OKPKOKUG VJG PGICVKXG GPXKTQPOGPVCN KORCEVU QH C 
IKXGP UEJGOG, YJKNG OCZKOKUKPI VJG DGPGHKVU VQ UQEKGV[ YKVJKP VJG RTGXCKNKPI VGEJPKECN CPF EQUV
EQPUVTCKPVUÿ   5KPEG TGOGFKCVKQP KP VJG OCTKPG GPXKTQPOGPV TGOCKPU XGT[ OWEJ C RKQPGGT VGEJPQNQI[,
XCNWCDNG NGUUQPU UJQWNF DG FTCYP HTQO VJG VGTTGUVTKCN SWCTT[KPI KPFWUVT[, YJQUG IQQF RTCEVKEG JCU 
GXQNXGF QXGT OCP[ [GCTU, KH VJG TGOGFKCVKQP QH OCTKPG UKVGU KU VQ TGCNKUG KVU HWNN RQVGPVKCN DGPGHKVUÿ  

+V KU PQY YKFGN[ TGEQIPKUGF VJCV VJG GPXKTQPOGPVCN KORCEV QH CP[ RTQRQUGF TGOGFKCVKQP UEJGOG PGGFU 
VQ DG CUUGUUGFÿ  ôJKNG CP ©+# KU PQV IGPGTCNN[ C UVCVWVQT[ TGSWKTGOGPV HQT TGOGFKCVKQP, CP[ FGRQUKV QH 
OCVGTKCN QP VJG UGCDGF YKNN TGSWKTG ö©2# EQPUGPV KP CFXCPEG CPF RTQDCDN[ CP ©+#ÿ  +TTGURGEVKXG QH VJG 
CP[ UVCVWVQT[ TGSWKTGOGPV CNN CURGEVU QH C PQTOCN ©+# RTQEGUU UJQWNF DG WPFGTVCMGP, KPENWFKPI 
DCUGNKPG GPXKTQPOGPVCN UWTXG[U, EQPUWNVCVKQP YKVJ UVCMGJQNFGTU CPF VJG CUUGUUOGPV CPF OKVKICVKQP QH 
KORCEVUÿ 

ýü3ü3 4GOGFKCVKQP 5JQWNF ôQTO CP +PVGITCN %QORQPGPV QH VJG 2NCPPKPI #RRNKECVKQP 

1PG KORQTVCPV, YGNN GUVCDNKUJGF RTKPEKRNG FGXGNQRGF KP VJG VGTTGUVTKCN OKPGTCN GZVTCEVKQP KPFWUVT[ KU VJCV 
RNCPPKPI HQT VJG TGOGFKCVKQP QH SWCTTKGU UJQWNF HQTO CP KPVGITCN RCTV QH VJG RNCPPKPI CRRNKECVKQPÿ  +P
VJKU YC[, JCDKVCV ETGCVKQP ECP DG EQPUKFGTGF HTQO VJG QWVUGV QH C RTQLGEVÿ  6JKU CRRTQCEJ KU WPFGTRKPPGF
D[ RNCPPKPI NGIKUNCVKQP:  UEJGFWNG ÷ QH VJG û99ý 6QYP CPF %QWPVT[ 2NCPPKPI #EV (5EJGFWNG 3 QH VJG
û997 #EV KP 5EQVNCPFù GORQYGTU OKPGTCN RNCPPKPI CWVJQTKVKGU (/2#Uù VQ KORQUG CHVGTECTG EQPFKVKQPU
QP VJG ITCPV QH RNCPPKPI RGTOKUUKQP KP TGNCVKQP VQ NCPF YJKEJ KU VQ DG WUGF HQT CITKEWNVWTG, HQTGUVT[ QT
COGPKV[ HQNNQYKPI OKPGTCN YQTMKPIUÿ 

6JGTG YQWNF CRRGCT VQ DG C ENGCT ECUG HQT VJG ÂCHVGTECTG� QH OCTKPG CIITGICVG FTGFIKPI UKVGU DGKPI 
GXCNWCVGF CU RCTV QH VJG KPKVKCN ©+# RTQEGUUÿ  #P GPXKTQPOGPVCN OCPCIGOGPV RTQITCO FGXGNQRGF 
VJTQWIJ VJKU RTQEGUU EQWNF UWDUGSWGPVN[ DG FGUKIPGF VQ OQPKVQT VJG UKVG CPF CFFTGUU WPEGTVCKPVKGU,
NGCFKPI VQ VJG CRRTQRTKCVG CPF RTQRGT CRRNKECVKQP QH TGOGFKCVKQP QP C UKVG URGEKHKE DCUKUÿ 

ýü3üý 6JG )QCNU CPF 1DLGEVKXGU QH 4GOGFKCVKQP HQT C 5KVG OWUV DG %NGCTN[ óPFGTUVQQF 

4GOGFKCVKQP KU C OGCPU VQ CP GPF CPF PQV CP GPF KP KVUGNH, CPF KV KU KORQTVCPV VJCV DQVJ VJG IQCNU CPF 
QDLGEVKXGU QH C RTQLGEV CTG GUVCDNKUJGF CPF ENGCTN[ WPFGTUVQQFÿ +V KU KPEWODGPV WRQP KPFWUVT[, TGIWNCVQTU 
CPF YKFGT UVCMGJQNFGTU VQ GPUWTG VJCV CEVKXKVKGU KP TGNCVKQP VQ UKVG TGUVQTCVKQP CTG GEQNQIKECNN[ CPF 
GEQPQOKECNN[ UQWPFÿ
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5GXGTCN HCEVQTU UJQWNF DG VCMGP KPVQ EQPUKFGTCVKQP YJGP UGVVKPI VJG IQCNU CPF QDLGEVKXGU HQT 
TGOGFKCVKQP QH C UKVGÿ   

)QXGTPOGPV 2QNKE[
)QXGTPOGPV RQNKE[ TGNCVKPI VQ DQVJ VGTTGUVTKCN CPF OCTKPG OKPGTCNU GZVTCEVKQP JCXG DGGP TGXKGYGF KP
UGEVKQP þÿ ôKVJKP VJG MG[ RQNKE[ IWKFCPEG UGXGTCN TGHGTGPEGU VQ UKVG TGUVQTCVKQP CTG KPENWFGF YJKEJ 
UJQWNF FGVGTOKPG DQVJ VJG PGGF HQT CPF CRRTQCEJ VQ TGOGFKCVKQP UEJGOGU (UGG UGEVKQP %þùÿ

# 6JQTQWIJ óPFGTUVCPFKPI QH VJG ©EQU[UVGO 
©UVCDNKUJKPI VJG IQCNU QH TGOGFKCVKQP OC[ TGSWKTG KORTQXGF WPFGTUVCPFKPI QH VJG QTKIKPCN GEQU[UVGO
CPF CP GUVKOCVKQP QH VJG HWVWTG UVCDKNKV[ QH VJG UKVGÿ  $CUGNKPG GPXKTQPOGPVCN OQPKVQTKPI KP CFXCPEG QH
FGXGNQROGPV KPETGCUGU WPFGTUVCPFKPI QH GEQU[UVGOU CPF VJGKT CDKNKV[ VQ TGUKUV, CPF VJGTGHQTG TGEQXGT 
HTQO, GPXKTQPOGPVCN FKUVWTDCPEG CPF UVTGUUÿ  +V CNUQ CNNQYU VJG GZKUVKPI XCNWG QH C UKVG HQT PCVWTG
EQPUGTXCVKQP VQ DG CUUGUUGFÿ  

2GTHQTOCPEG #UUGUUOGPV %TKVGTKC
6JG QDLGEVKXGU UJQWNF DG OGCUWTCDNG SWCNKVCVKXGN[, CPF KH RQUUKDNG SWCPVKVCVKXGN[, CPF RTKQTKVKUGF, UKPEG
YKVJQWV UWEJ ETKVGTKC VJG UWEEGUU QH C RTQLGEV ECPPQV DG CUUGUUGFÿ  6JG FGXGNQROGPV QH ©EQNQIKECN
õWCNKV[ 1DLGEVKXGU (©EQõ1Uù HQT OCTKPG CIITGICVG FTGFIKPI UKVGU OC[ RTQXG XCNWCDNG KP VJKU TGURGEV, KP
FGVGTOKPKPI DQVJ VJG PGGF HQT TGOGFKCVKQP CPF VJG UWEEGUU QH VJG CRRTQCEJ (UGG UGEVKQP üÿ3ÿü DGNQYùÿ 

%QOOWPKV[ +PXQNXGOGPV 
%QOOWPKV[ KPXQNXGOGPV JCU HQTOGF C EGPVTCN IWKFKPI RTKPEKRNG HQT OCP[ VGTTGUVTKCN UEJGOGUÿ 
4GOGFKCVKQP QHHGTU VJG UEQRG VQ CEJKGXG C YJQNG TCPIG QH FKHHGTGPV QDLGEVKXGU YKVJKP VJG RTKOCT[ IQCN QH
TGUVQTKPIòGPJCPEKPI VJG GEQNQIKECN XCNWG QH C UKVGÿ  6JGUG ECP QHVGP DGPGHKV VJG YKFGT EQOOWPKV[ CU YGNN 
CU VJG KPFWUVT[ KVUGNH (GÿIÿ UWRRQTV HQT GFWECVKQP QT TGUGCTEJ KPVQ JCDKVCV TGUVQTCVKQP FKTGEVN[ DGPGHKVU VJG 
KPFWUVT[, JGNRKPI KV VQ FGXGNQR UEJGOGU VJCV CTG CEEGRVCDNG VQ RNCPPKPI CWVJQTKVKGUùÿ  %QOOWPKV[ 
KPXQNXGOGPV CPF EQPUGPUWU DWKNFKPI ECP RTQXKFG HWTVJGT ICKPU DG[QPF VJG FKTGEV UQEKQ-GEQPQOKE
DGPGHKVU QH VJG FGXGNQROGPVÿ 6JG KPXQNXGOGPV QH MG[ OCTKPG WUGT ITQWRU KP VJG CRRNKECVKQP CPF FGUKIP
QH CP[ OCPCIGOGPV UEJGOGU HQT OCTKPG CIITGICVG FTGFIKPI UKVGU RTQXKFGU VTCPURCTGPE[ CPF UJQWNF DG 
IKXGP C JKIJ RTKQTKV[ÿ 

ýü3üø 6JG 2GTHQTOCPEG QH 4GOGFKCVKQP 5EJGOGU 0GGFU 6Q $G /QPKVQTGF

4GOGFKCVKQP JCU DGGP FGHKPGF CU CEVKQP VCMGP VQ TGUVQTG QT GPJCPEG VJG GEQNQIKECN XCNWG QH C UKVG, DWV
KORNKEKV KP VJKU FGHKPKVKQP KU VJG GZKUVGPEG QH ETKVGTKC VQ OGCUWTG GEQNQIKECN XCNWGÿ  6JKU RTGUGPVU 
RCTVKEWNCT FKHHKEWNVKGU KP VJG OCTKPG GPXKTQPOGPV YJGTG VJGTG KU CP KPEQORNGVG MPQYNGFIG QH GEQU[UVGO 
RTQEGUUGU CPF DKQFKXGTUKV[ XCNWGUÿ  öWTVJGTOQTG, QPN[ NKOKVGF KPHQTOCVKQP KU CXCKNCDNG QP VJG DKQNQIKECN 
EQPFKVKQP QH CTGCU QTKIKPCNN[ NKEGPUGF UQOG FGECFGU CIQ, YJKNUV QVJGT OCTKPG CEVKXKVKGU QP UQOG RCTVU 
QH VJG ñð EQPVKPGPVCN UJGNH OC[ JCXG TGUWNVGF KP KORCEVU YJKEJ RTGFCVG OCP[ OCTKPG CIITGICVG 
YQTMKPIU CPF EQPVKPWG CU CP KP-EQODKPCVKQP GHHGEV VQFC[ÿ  6JKU OCMGU VJG OGCUWTGOGPV QH KORCEVU
FKHHKEWNV, CPF EQORNKECVGU VJG FGUKIP CPF CUUGUUOGPV QH TGOGFKCVKQP VCTIGVUÿ 

4GEGPV GORJCUKU KP VGTTGUVTKCN TGOGFKCVKQP JCU DGGP QP CUUGUUKPI JCDKVCV ETGCVKQP UEJGOGU KP VGTOU QH 
VJGKT DKQFKXGTUKV[, YJGTG URGEKGU FKXGTUKV[ CPF TCTKV[ CTG MG[ KPFKECVQTUÿ  2NCPU CTG HTGSWGPVN[ NKPMGF 
FKTGEVN[ VQ VCTIGVU HQT JCDKVCV ETGCVKQP (KP VGTOU QH URCVKCN GZVGPVù QT HQT URGEKGU RQRWNCVKQPU QT
DKQFKXGTUKV[ÿ

+P TGNCVKQP VQ VJG OCTKPG GPXKTQPOGPV CPF FTGFIGF UKVGU, VCTIGVU YKVJKP VJG ñð /CTKPG $#2 CTG
EWTTGPVN[ UQOGYJCV URCTUG, CPF VJGKT FKTGEV CRRNKECVKQP VQ TGOGFKCVKQP UEJGOGU JCU [GV VQ DG 
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FGVGTOKPGFÿ  6JGTG KU CNUQ C DKIIGT SWGUVKQP CU VQ YJGVJGT DKQFKXGTUKV[ UJQWNF DG VJG RTKPEKRCN
QDLGEVKXG QH TGOGFKCVKQP HQT UWEJ OCTKPG UKVGU, QT YJGVJGT QVJGT ETKVGTKC UWEJ CU GEQU[UVGO RTQFWEVKXKV[
XCNWGU YQWNF DG OQTG UWKVCDNGÿ  # UGV QH ©EQõ1U HQT OCTKPG CIITGICVG UKVGU OC[ WNVKOCVGN[ QHHGT C 
RTGHGTTGF CRRTQCEJÿ  6JGUG EQWNF KPEQTRQTCVG EQORQPGPVU QH DQVJ DKQFKXGTUKV[ CPF RTQFWEVKXKV[, CPF
RTQXKFG CP CEEGUUKDNG OGCUWTG QH DQVJ VJG PGGF HQT TGOGFKCVKQP CPF C OCTMGT CICKPUV YJKEJ VQ CUUGUU 
RGTHQTOCPEGÿ  6JGUG QDLGEVKXGU EQWNF VCMG XCTKQWU HQTOU GÿIÿ 

• 5RGEKGU URGEKHKE - TGUVQTCVKQP QH VJG RQRWNCVKQP QH MG[UVQPG URGEKGU Z YKVJKP VKOG [;
• þWPEVKQPCN � VJG UGFKOGPV KU TGSWKTGF VQ UWRRQTV CP CFGSWCVG DKQOCUU CU HKUJ HQQF (<Zó CTGC 

UJQWNF JCXG DKQOCUU QH [ IO-þ LWFIGF CICKPUV UGFKOGPV V[RG, UCNKPKV[ CPF FGRVJù QT 
• $CUGF CTQWPF RCKTGF UCORNKPI QH FKUVWTDGF CPF TGHGTGPEG UKVGU � GÿIÿ C FKUVWTDGF UKVG 

UJQWNF JCXG TGEQXGTGF VQ YKVJKP 8ýó URGEKGU FKXGTUKV[ CPF DKQOCUU CU EQORCTGF VQ C 
TGHGTGPEG UKVG YKVJKP VKOG [ÿ 

©ZVGPUKXG VTGCVOGPV QH VJKU UWDLGEV ECP DG HQWPF CV %GHCU (þýýûùÿ 

öCKNWTG VQ OGGV RTGFGVGTOKPGF VCTIGVU QT QDLGEVKXGU KP C TGOGFKCVKQP UEJGOG YKNN UKIPCN VJCV C EJCPIG
KP CRRTQCEJ KU TGSWKTGFÿ  6JKU UWDLGEV KU FKUEWUUGF KP ITGCVGT FGRVJ KP UGEVKQP øÿ3ÿþÿ 

5ó//#4; 1ô 4©/©&+#6+10 24+0%+2.©5 

4GOGFKCVKQP PGGFU VQ DG DCUGF WRQP VJG HQNNQYKPI IWKFKPI RTKPEKRNGU: 

• 4GOGFKCVKQP KU C EQORNGZ OCPCIGOGPV KUUWGü  5EKGPVKHKE MPQYNGFIG ECP IWKFG VJG
RTQEGUU DWV OCPCIGTU PGGF VQ FGVGTOKPG VJG PCVWTCN CPF CPVJTQRQIGPKE HCEVQTU VQ DG 
VCMGP KPVQ EQPUKFGTCVKQP HQT C IKXGP RTQLGEVÿ 

• 4GOGFKCVKQP YKNN CNYC[U JCXG CP GPXKTQPOGPVCN KORCEVð CPF VJG RQVGPVKCN EQUVU 
CPF DGPGHKVU QH C UEJGOG OWUV DG WPFGTUVQQF CPF GXCNWCVGF DGHQTG RTQEGGFKPIÿ 

• 6JG IQCNU CPF QDLGEVKXGU QH TGOGFKCVKQP OWUV DG WPFGTUVQQFð VCMKPI KPVQ 
EQPUKFGTCVKQP: 

 - ÷QXGTPOGPV RQNKE[ 
 - ðPFGTUVCPFKPI QH VJG GEQU[UVGO 
 - 2GTHQTOCPEG CUUGUUOGPV ETKVGTKC 
 - %QOOWPKV[ KPXQNXGOGPV 

• 9JGTG RQUUKDNGð TGOGFKCVKQP UJQWNF HQTO CP KPVGITCN RCTV QH VJG RNCPPKPI   
      #RRNKECVKQPð VJG CHVGTECTG QH OCTKPG CIITGICVGU UKVGU DGKPI EQPUKFGTGF CU RCTV QH VJG  

©+# RTQEGUUÿ 

• 6JG RGTHQTOCPEG QH TGOGFKCVKQP PGGFU VQ DG OQPKVQTGFü  øGVGTOKPKPI ETKVGTKC 
CICKPUV YJKEJ VQ OGCUWTG RGTHQTOCPEG HQT OCTKPG TGOGFKCVKQP UEJGOGU KU 
RTQDNGOCVKE, DWV VJG FGXGNQROGPV QH ©EQùòU HQT OCTKPG CIITGICVG UKVGU OC[ QHHGT C 
RQVGPVKCN UQNWVKQPÿ 
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øüþ ©ZKUVKPI #RRTQCEJGU VQ 4GOGFKCVKQP 

øüú +PVTQFWEVKQP 

.KVVNG KH CP[ TGOGFKCVKQP CRRGCTU VQ JCXG DGGP WPFGTVCMGP CV OCTKPG FTGFIKPI UKVGU, UQ CP CRRTQCEJ VQ 
VJKU UWDLGEV OWUV FTCY HTQO GZKUVKPI CRRNKECVKQPU CPF GZRGTKGPEG KP TGNCVGF CTGCU CPF KPFWUVTKGUÿ  6JG
VGTTGUVTKCN SWCTT[KPI KPFWUVT[ JCU C OCVWTG CPF UVTWEVWTGF CRRTQCEJ VQ PCVWTG EQPUGTXCVKQP YJKEJ JCU 
GXQNXGF QXGT VJG RCUV VJTGG FGECFGUÿ  6JKU UQWTEG JCU RTQXGF XCNWCDNG KP FTCYKPI QWV MG[ VJGOGU CPF
RTKPEKRNGU YJKEJ ECP UJCRG RQNKE[ HQT OCTKPG TGOGFKCVKQPÿ  %QCUVCN TGOGFKCVKQP, VQIGVJGT YKVJ 
CRRNKECVKQPU HTQO QVJGT OCTKPG KPFWUVTKGU, QHHGT C HCKTN[ GZVGPUKXG KPXGPVQT[ QH VGEJPKSWGU UQOG QH
YJKEJ RQVGPVKCNN[ JCXG FKTGEV CRRNKECVKQP VQ OCTKPG CIITGICVG UKVG TGOGFKCVKQPÿ UGEVKQPU ÷ÿþ-÷ÿü TGXKGY 
VJG GZKUVKPI CRRTQCEJGU VQ TGOGFKCVKQP FTCYP HTQO VJG VGTTGUVTKCN, EQCUVCN CPF OCTKPG GPXKTQPOGPVUÿ  +P
WPFGTVCMKPI VJKU TGXKGY, VJG CKO JCU PQV DGGP VQ RTQXKFG FGVCKNGF VGEJPKECN FGUETKRVKQPU QH TGOGFKCVKQP
OGVJQFU, DWV VQ FTCY QWV MG[ VJGOGU CPF RQVGPVKCN CRRNKECVKQPU HQT EQPUKFGTCVKQP KP OCTKPG CIITGICVG 
GZVTCEVKQP UKVG TGOGFKCVKQPÿ   

ôJGTG RQUUKDNG, GZCORNGU JCXG DGGP KNNWUVTCVGF YKVJ ECUG UVWFKGU FTCYP HTQO DQVJ VJG ñð CPF 
QXGTUGCU, YJKEJ CKO VQ UJQY VJGKT HGCUKDKNKV[ CPF RQVGPVKCN KORCEVU KH WUGF KP CIITGICVG UKVG
TGOGFKCVKQPÿ  +H CRRTQRTKCVG, OQTG FGVCKNU JCXG CNUQ DGGP KPENWFGF KP VJG #PPGZGU %-ö, CPF ETQUU- 
TGHGTGPEGF KP VJG VGZVÿ  6JG UVTCPFU QH VJKU FKUEWUUKQP CTG DTQWIJV VQIGVJGT KP UGEVKQPU ÷ÿ÷ CPF ÷ÿø,
YJKEJ, KP VWTP, FKUEWUU VJG CRRNKECDKNKV[ QH XCTKQWU VGEJPKSWGU CPF QHHGT IGPGTKE IWKFCPEG VQ OCTKPG
CIITGICVG UKVG TGOGFKCVKQPÿ 

øüÿ 6JG 6GTTGUVTKCN /QFGN QH 5KVG /CPCIGOGPV

0QVYKVJUVCPFKPI VJG ENGCT FKHHGTGPEGU KP PCVWTCN GPXKTQPOGPVU CPF UECNG (UGG UGEVKQP þÿ3ù DGVYGGP
VGTTGUVTKCN CPF OCTKPG CIITGICVG GZVTCEVKQP, VJGTG CTG KORQTVCPV RCTCNNGNU YJKEJ OGTKV EQPUKFGTCVKQP KP
VJKU UVWF[ÿ  ïCNWCDNG NGUUQPU ECP DG FTCYP HTQO VJG TGOGFKCVKQP QH NCPF-DCUGF OKPGTCN GZVTCEVKQP UKVGU
YJKEJ ECP EQPVTKDWVG VQ VJG FGXGNQROGPV QH TGOGFKCVKQP RQNKEKGU HQT OCTKPG CIITGICVG FTGFIKPI UKVGUÿ   

6JG CKO QH VJKU UGEVKQP KU PQV VQ RTQXKFG C FGVCKNGF TGXKGY QH TGOGFKCVKQP CRRTQCEJGU CPF VGEJPKSWGU KP 
VJG NCPF-DCUGF SWCTT[KPI KPFWUVT[, DWV TCVJGT VQ HQEWU QP VJG EQOOQP VJGOGU VQ KPHQTO CP CRRTQCEJ VQ
TGOGFKCVKQP KP VJG OCTKPG GPXKTQPOGPVÿ 6JKU TGXKGY JCU JKIJNKIJVGF VJTGG VJGOGU YJKEJ CTG 
EQPUKFGTGF KP UQOG FGVCKN KP #PPGZ % UGEVKQP %3 CPF #PPGZ &, DWV OC[ DG UWOOCTKUGF WPFGT VJG 
HQNNQYKPI: 

• 2J[UKECN UKOKNCTKVKGU DGVYGGP VJG VGTTGUVTKCN ò OCTKPG CIITGICVG UKVGU;
• 5KOKNCTKVKGU KP VJG RTKPEKRNGU QH GEQNQIKECN UWEEGUUKQP; 
• ©PXKTQPOGPVCN KORCEVÿ 

øüÿüú 2J[UKECN 5KOKNCTKVKGU DGVYGGP 6GTTGUVTKCN û /CTKPG #IITGICVG 5KVGU 

6JG TGOQXCN QH QXGTDWTFGP VQ CEEGUU WPFGTN[KPI CIITGICVGU KU C HGCVWTG QH SWCTT[KPI YJKEJ ECP CNUQ 
QEECUKQPCNN[ CRRN[ VQ OCTKPG CIITGICVG UKVGUÿ  ôJGTG VJG QDLGEVKXG QH TGOGFKCVKQP KU VQ TGUVQTG VQ VJG
RTG-SWCTTKGF UVCVG, NQUU QH QXGTDWTFGP ECP GZVGPF, KH PQV EQORNGVGN[ KORGFG, VJG TGEQNQPKUCVKQP RTQEGUUÿ  

óWCTT[KPI CPF FTGFIKPI ECP TGUWNV KP VJG ETGCVKQP QH CV[RKECN NCPFHQTOU. öQTOGT SWCTTKGU ECP
EQORTKUG C YJQNG TCPIG QH HGCVWTGU KPENWFKPI OQWPFU, JQNNQYU, RQQNU, NGFIGU CPF TKFIGU YJKEJ ECP
RTQXKFG KORQTVCPV JCDKVCV PKEJGU (ôCTFGNN #TOUVTQPI û99øùÿ 6JGTG KU UQOG GXKFGPEG VQ UWIIGUV VJCV 
FTGFIKPI ECP QEECUKQPCNN[ TGUWNV KP VJG ETGCVKQP QH JCDKVCVU YJKEJ CTG QH GEQNQIKECN KPVGTGUV CPF XCNWG 
(UGG #PPGZ ö UGEVKQP öþùÿ 



/CTKPG #IITGICVG 5KVG 4GUVQTCVKQP & ©PJCPEGOGPV: # 5VTCVGIKE (GCUKDKNKV[ CPF 2QNKE[ 4GXKGY

©OW .VF 
ü3 

6JG HGCVWTGU ETGCVGF D[ DQVJ SWCTT[KPI CPF FTGFIKPI ECP DG KPJGTGPVN[ WPUVCDNG.  öQT VJG OCTKPG 
GPXKTQPOGPV UCHGV[ KU PQV CP KUUWG CU KV KU QP NCPF � CNVJQWIJ FTGFIKPI ECP GZRQUG HCUVGPGTU (UPCIIKPI
JC\CTFUù YJKEJ ECP RTGUGPV C UCHGV[ JC\CTF HQT DQVVQO VTCYNGTUÿ  6JG KPUVCDKNKV[ QH DQVJ FTGFIKPI 
FGRTGUUKQPU CPF PCVWTCN UKPMU HQT UETGGPKPI OCVGTKCN ECP JCXG CP KORCEV QP VJG UWTTQWPFKPI JCDKVCVUÿ 

øüÿüÿ 5KOKNCTKVKGU KP VJG 2TKPEKRNGU QH ©EQNQIKECN 5WEEGUUKQP 

6JG IGPGTCN RTKPEKRNGU IQXGTPKPI EQOOWPKV[ UVTWEVWTG HQNNQYKPI GPXKTQPOGPVCN FKUVWTDCPEG CRRGCT VQ
DG IGPGTCNN[ CRRNKECDNG VQ C YKFG XCTKGV[ QH EQOOWPKVKGU, DQVJ QP NCPF CPF QP VJG UGC DGF (0GYGNN et 
al. û998ùÿ  6JGTG KU XCNWG VQ DG ICKPGF HTQO TGXKGYKPI JQY VJG RTKPEKRNGU QH GEQNQIKECN UWEEGUUKQP
JCXG DGGP JCTPGUUGF KP TGOGFKCVKQP QH VGTTGUVTKCN UKVGU, CPF CRRN[KPI VJGUG EQPEGRVU VQ OCTKPG
CIITGICVG UKVGUÿ 

øüÿü3 ©PXKTQPOGPVCN +ORCEV 

4GOGFKCVKQP, YJGVJGT HQT SWCTTKGU QT OCTKPG CIITGICVG UKVGU, YKNN CNYC[U JCXG CP GPXKTQPOGPVCN 
KORCEVÿ ôJKNG PQV C UVCVWVQT[ TGSWKTGOGPV, VJG ©+# RTQEGUU HQTOU CP KPVGITCN RCTV QH OCP[ TGOGFKCVKQP 
UEJGOGU HQT SWCTTKGUÿ  $GUV RTCEVKEG KP VJKU CTGC, EWNVKXCVGF QXGT UGXGTCN FGECFGU KP VJG SWCTT[KPI 
KPFWUVT[ ECP JGNR VQ UJCRG TGOGFKCVKQP CRRTQCEJGU HQT VJG OCTKPG GPXKTQPOGPVÿ 

øüÿüý #RRTQCEJGU VQ  4GOGFKCVKQP KP VJG 6GTTGUVTKCN ©PXKTQPOGPV 
6JG TGXKGY QH VJG VGTTGUVTKCN GZRGTKGPEG JCU JKIJNKIJVGF HQWT OCKP CRRTQCEJGU VQ UKVG OCPCIGOGPV 
HQNNQYKPI SWCTT[KPI CEVKXKV[, YJKEJ DTQCFN[ HQNNQY VJG EQTG VJGOGU HQT TGOGFKCVKQP CPF OCPCIGOGPV
RTGUGPVGF KP UGEVKQP ÷ÿþÿ # FGVCKNGF TGXKGY QH GZCORNGU QH VJGUG XCTKQWU CRRTQCEJGU KU RTGUGPVGF KP
#PPGZ &ÿ 

0QP +PVGTXGPVKQP û 0CVWTCN TGEQNQPKUCVKQP 
6JGTG GZKUV C NCTIG PWODGT QH JKUVQTKE RKVU CPF SWCTTKGU YJGTG GZECXCVKQP EGCUGF OCP[ [GCTU CIQ, KP 
YJKEJ VJG PCVWTCN RTQEGUUGU QH EQNQPKUCVKQP YGTG CNNQYGF VQ RTQEGGF YKVJQWV KPVGTHGTGPEG, CPF OCP[ QH
VJGUG PQY UWRRQTV JCDKVCVU CPCNQIQWU VQ VJQUG QP XKTIKP NCPFÿ  +PKVKCN EQNQPKUCVKQP YQWNF RTQDCDN[ JCXG
QEEWTTGF HTQO CFLCEGPV WPFGXGNQRGF NCPF QP VJG UCOG UWDUVTCVGÿ ôJKNUV VJKU UGGOU VQ DG CP CVVTCEVKXG 
RTQRQUKVKQP CV HKTUV UKIJV, PQP-KPVGTXGPVKQP KU TCTGN[ CP QRVKQP KH PCVWTG EQPUGTXCVKQP QDLGEVKXGU CTG VQ DG 
OGV CV VGTTGUVTKCN UKVGUÿ  *CDKVCVU CTG QHVGP NKMGN[ VQ DG EQNQPKUGF D[ C FKHHGTGPV TCPIG QH URGEKGU VJCP
VJQUG QPEG V[RKECN QH VJG UWDUVTCVGÿ

+PVGPUG CITKEWNVWTCN CPF WTDCP FGXGNQROGPV JCU VTCPUHQTOGF
VJG VGTTGUVTKCN NCPFUECRG CPF TGOQXGF OCP[ CTGCU QH PCVWTCN 
JCDKVCVÿ  2TGUUWTGU QP VJG UGCDGF VGPF VQ DG QH C FKHHGTGPV 
PCVWTGÿ  %QNQPKUCVKQP D[ CNKGP QT WPFGUKTCDNG URGEKGU CPF 
FGITCFCVKQP QH VJG IGPG UVQEM KU C TGEQIPKUGF EQPEGTP KP CTGCU 
QH KPVGPUKXG OCTKEWNVWTG DWV C OQTG UKIPKHKECPV KORGFKOGPV VQ 
PCVWTCN TGEQNQPKUCVKQP CV OCTKPG CIITGICVG UKVGU OC[ DG VJG
NCEM QH OGCUWTGU VQ TGUVTKEV EWOWNCVKXG FKUVWTDCPEG HTQO 
VTCYNKPI ò UECNNQR FTGFIKPIÿ  /CTKPG 2TQVGEVGF #TGCU,
FKUEWUUGF KP UGEVKQP ÷ÿü DGNQY OC[ QHHGT QPG RQVGPVKCN 
UQNWVKQPÿ 

4GUVQTCVKQP QH ©EQU[UVGOU 
%QORNGVG TGUVQTCVKQP QH CP GEQU[UVGO VQ C RTG-GZECXCVKQP UVCVG KP VJG VGTTGUVTKCN GPXKTQPOGPV KU PQV C
HGCUKDNG QRVKQPÿ  5KPEG GZECXCVKQP TGOQXGU JWIG SWCPVKVKGU QH UWDUVTCVG, YJKEJ ECPPQV DG RWV DCEM, 
KPGXKVCDN[ VJKU CHHGEVU VJG HWPFCOGPVCN EJCTCEVGTKUVKEU QH VJG GEQU[UVGO, VJG PCVWTG QH VJG WPFGTN[KPI

ôKIWTG øüú: 0CVWTCNN[ 4GEQNQPKUGF 
.KOGUVQPG öWCTT[ð 5VTQWFð 

)NQWEGUVGTUJKTGü 5QWTEG: ïKFU #TM
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UQKN CPF TQEM, FTCKPCIG, PWVTKGPV UWRRN[, UWPNKIJV GVEÿ CPF VJG TGUWNVKPI HNQTC CPF HCWPCÿ  %QPXGTUGN[, KV 
KU VJG XGT[ TCTKV[ QH UQOG QH VJG PCVWTCNN[ TGEQNQPKUGF SWCTTKGU, YJKEJ JCU OCFG VJGO VCTIGVU HQT PCVWTG
EQPUGTXCVKQPÿ  +V KU QHVGP VJG GCTN[ EQNQPKUCVKQP URGEKGU YJKEJ CTG RCTVKEWNCTN[ UKIPKHKECPVÿ  .GHV 
WPOCPCIGF, KPXCUKXG URGEKGU YKNN DGIKP VQ VJTGCVGP CPF FQOKPCVGÿ   

+P VJG OCTKPG GPXKTQPOGPV, TGUVQTCVKQP VQ C EQPFKVKQP CRRTQCEJKPI VJG RTG-GZECXCVGF UVCVG KU NKMGN[ VQ 
DG OQTG CVVCKPCDNG, UKPEG VJG JCDKVCV CFLCEGPV VQ GZECXCVKQP UKVGU KU QHVGP PQV FKUUKOKNCT KP EJCTCEVGTû, 
CPF VJG MG[ RTQEGUUGU QH YGCVJGTKPI, UWPNKIJV GZRQUWTG CPF ITQWPFYCVGT HNQY YJKEJ HQTO JCDKVCVU KP
VJG VGTTGUVTKCN GPXKTQPOGPV FQ PQV CRRN[ VQ VJG UCOG FGITGGÿ  4GEQIPKUKPI VJCV VJG URGEKGU EQORQUKVKQP 
QH EQOOWPKVKGU KU F[PCOKE, 0GYGNN et al (û998ù UWIIGUVU VJCV C RTCEVKECN CRRTQCEJ VQ ÉTGEQXGT[Ì YKNN 
DG VJG TGEQIPKVKQP QH VJG GUVCDNKUJOGPV QH C EQOOWPKV[ VJCV KU ECRCDNG QH OCKPVCKPKPI KVUGNH, CPF KP 
YJKEJ CV NGCUV 8ýó QH VJG URGEKGU FKXGTUKV[ CPF DKQOCUU JCU DGGP TGUVQTGFÿ 

6QRQITCRJKECN 4GJCDKNKVCVKQP 
6QRQITCRJKECN TGJCDKNKVCVKQP KP VJG EQPVGZV QH VJKU UVWF[ KU WUKPI OCVGTKCN VQ HKNN CP GZECXCVKQP QPEG KV 
JCU DGGP YQTMGFÿ  6JGTG CTG KORQTVCPV NGUUQPU VJCV JCXG DGGP NGCTPV HTQO GCTN[ GZRGTKGPEG YKVJ VJKU
HQTO QH TGOGFKCVKQP, YJKEJ CTG QH FKTGEV TGNGXCPEG VQ TGEGPV RQNKEKGU VQ WUG HQTOGT UVCVKE FTGFIKPI QT 
DQTTQY RKVU HQT FWORKPI YCUVG (5GG UGEVKQPU ÷ÿü CPF &ÿ3ùÿ  *KUVQTKECNN[, VJG WUG QH NCPF-DCUGF SWCTT[ 
UKVGU HTQO NCPF HKNN JCU NGF VQ GZVGPUKXG GPXKTQPOGPVCN RTQDNGOU WPHQTGUGGP CV VJG QWVUGV, CPF YJKEJ 
JCXG TGUWNVGF KP UWDUGSWGPV GZRGPUKXG TGOGFKCN CEVKQPÿ  5WEJ ECUGU UGTXG VQ KNNWUVTCVG VJG RTQDNGOU 
CVVGPFCPV YKVJ TGOGFKCVKQP UEJGOGU YJKEJ HCKN VQ CFGSWCVGN[ CFFTGUU VJG GPXKTQPOGPVCN KORCEVU QH C
RTQRQUGF UEJGOG QP VJG YKFGT GEQU[UVGOÿ 

*CDKVCV %TGCVKQP 
+V KU GXKFGPV VJCV PGCTN[ CNN HQTOU QH TGOGFKCVKQP KPXQNXG UQOG HQTO QH JCDKVCV ETGCVKQP QT 
GPJCPEGOGPV, CNDGKV VJCV VJG QDLGEVKXG OC[ DG VQ TGETGCVG HQTOGT JCDKVCVUÿ  6JGTG KU C FKUVKPEVKQP 
DGVYGGP VJG CRRTQCEJGU QWVNKPGF CDQXG KP YJKEJ VJG HQEWU KU JCDKVCV OCPCIGOGPV QH VJG DCUGNKPG 
GEQNQIKECN EQPFKVKQPU, CPF JCDKVCV ETGCVKQP UEJGOGU YJKEJ URGEKHKECNN[ UGV QWV VQ FGXGNQR C JCDKVCV HQT C 
URGEKGU QT EQOOWPKV[ QH URGEKGU, YJKEJ FKF PQV RTGXKQWUN[ GZKUV CV VJG UKVGÿ  6JKU CRRTQCEJ HQTOU C 
URGEKHKE CKO QH IQXGTPOGPV RQNKE[ HQT NCPF DCUGF UKVGU: 

ÂExtraction of minerals can create new types of habitat in areas where they were formerly rare or
absent, while quarry faces may provide a valuable supplement to natural rock outcrops since 
geological features may be revealed during quarrying operations.� 

+P VJG VGTTGUVTKCN GPXKTQPOGPV, JCDKVCV ETGCVKQP JCU UGXGTCN KORQTVCPV TQNGU: 

• EQPVTKDWVKPI VQ KPETGCUKPI DKQFKXGTUKV[ CPF VJG CEJKGXGOGPV QH $#2 VCTIGVU; 
• NKPMKPI HTCIOGPVGF CTGCU QH UGOK-PCVWTCN XGIGVCVKQP KP CP QVJGTYKUG KPVGPUKXGN[ WUGF 

NCPFUECRG; 
• DWHHGTKPI GZKUVKPI UGOK-PCVWTCN CTGCU; 
• GZRCPFKPI GZKUVKPI UKVGU, UQ OCMKPI VJGKT OCPCIGOGPV OQTG RTCEVKECDNG QT GEQPQOKECNN[

XKCDNG; 
• RTQXKFKPI PGY CTGCU YJKEJ ECP UGTXG CU C NQECN COGPKV[ CPF GFWECVKQPCN TGUQWTEG, CPF YJKEJ 

ECP FTCY RGQRNG CYC[ HTQO HTCIKNG JCDKVCVUÿ 

+V OC[ DG VJCV VJG UGNGEVKXG ETGCVKQP QH JCDKVCVU CV OCTKPG FTGFIGF UKVGU EQWNF UGTXG VQ CFFTGUU UQOG QH
VJG UCOG GEQNQIKECN CPF DKQFKXGTUKV[ QDLGEVKXGU, YJKEJ HQTO VJG DCUKU QH OCP[ VGTTGUVTKCN UEJGOGUÿ   

û 6JG UKOKNCTKV[ QH CFLCEGPV JCDKVCVU ECP, KP RCTV, DG CVVTKDWVCDNG VQ NKEGPUKPI RQNKE[, HQT GZCORNG \QPKPI YKVJKP
NKEGPEG CTGCU YJKEJ UGGMU VQ OKPKOKUG FKUVWTDCPEG VQ VJG UGCDGF CV CP[ QPG VKOGÿ 
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• # PQPîKPVGTXGPVKQP CRRTQCEJ KU TCTGN[ CP QRVKQP HQT VGTTGUVTKCN UKVGU, FWG VQ VJG 
RTQDNGO QH EQNQPKUCVKQP D[ KPXCUKXG URGEKGU HTQO CFLCEGPV CTGCUÿ  %QPXGTUGN[, VJG
OQTG JQOQIGPQWU PCVWTG QH VJG UGCDGF CNNQYU PCVWTCN TGEQNQPKUCVKQP D[ FGUKTCDNG 
URGEKGU HTQO CFLCEGPV JCDKVCVUÿ 

• 4GUVQTCVKQP KP HQTOGT SWCTTKGU KU HTGSWGPVN[ VCTIGVGF QP GCTN[ EQNQPKUKPI URGEKGU KP
GEQU[UVGOU YJKEJ, JCXG VQ DG CEVKXGN[ OCPCIGF VQ RTGXGPV FQOKPCVKQP D[ KPXCUKXG 
URGEKGUÿ  +P VJG OCTKPG GPXKTQPOGPV, KV JCU DGGP UWIIGUVGF VJCV C RTCEVKECN CRRTQCEJ
VQ TGEQXGT[, YQWNF DG VQ CEJKGXG C XKCDNG EQOOWPKV[ KP YJKEJ CV NGCUV 8õó QH VJG
URGEKGU FKXGTUKV[ CPF DKQOCUU JCU DGGP TGUVQTGFÿ 

• 6QRQITCRJKECN TGUVQTCVKQP WUKPI NCPF HKNN VQ NCPFUECRG HQTOGT SWCTTKGU JCU ECWUGF
GPXKTQPOGPVCN RTQDNGOU, FWG VQ C HCKNWTG VQ CFQRV CP GEQU[UVGO CRRTQCEJÿ  6JKU 
GZRGTKGPEG JCU TGNGXCPEG VQ HKNNKPI QH FTGFIKPI FGRTGUUKQPUÿ

• ©ZRNQKVKPI VJG QRRQTVWPKV[ HQT JCDKVCV ETGCVKQP CV HQTOGT SWCTTKGU KU C UVCVGF
IQXGTPOGPV CKO VQ RTQOQVG DKQFKXGTUKV[ÿ  5GNGEVKXG JCDKVCV ETGCVKQP CV OCTKPG FTGFIGF 
UKVGU EQWNF CFFTGUU UKOKNCT DKQFKXGTUKV[ QDLGEVKXGUÿ 
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øü3 6JG %QCUVCN /QFGN QH 5KVG /CPCIGOGPV  

6JG OCPCIGOGPV QH EQCUVCN JCDKVCVU KU CP KPETGCUKPIN[ RTQOKPGPV EQPUKFGTCVKQP KP EQCUVCN \QPG
OCPCIGOGPVÿ *CDKVCV ETGCVKQP QT TGUVQTCVKQP CV EQCUVCN UKVGU KU WPFGTVCMGP WUKPI C XCTKGV[ QH VGEJPKSWGU 
VQ CEJKGXG C TCPIG QH QDLGEVKXGU KPENWFKPI VJG HQNNQYKPI: 

• %QCUVCN FGHGPEG CPF HNQQF CNNGXKCVKQP; 
• )TQWPFYCVGT TGEJCTIG; 
• $GPGHKEKCN WUG QH FTGFIGF OCVGTKCNU; 
• #TEJCGQNQIKECN EQPUGTXCVKQP; 
• 5JQTG UVCDKNK\CVKQP; 
• öKUJGT[ CPF UJGNN HKUJ RTQFWEVKQPÿ 

*QYGXGT, EWTTGPVN[ VJG OCLQTKV[ QH EQCUVCN JCDKVCV ETGCVKQP CPF TGUVQTCVKQP UEJGOGU JCXG VJG RTKOCT[
QDLGEVKXG QH RTQXKFKPI JCDKVCV HQT PCVWTG EQPUGTXCVKQP, GKVJGT KP VGTOU QH OKVKICVKQP CU VJG TGUWNV QH
JCDKVCV NQUU VJTQWIJ FGXGNQROGPV, QT CU C TGUWNV QH PCVWTCN JCDKVCV NQUU QT FGITCFCVKQP VJTQWIJ GTQUKQPÿ 

# PWODGT QH GZCORNGU QH EQCUVCN UKVGU CTQWPF VJG ñð, JKUVQTKECNN[ WUGF HQT CIITGICVG GZVTCEVKQP YJGTG 
OCPCIGOGPV JCU DGGP CVVGORVGF CTG TGXKGYGF KP #PPGZ ©ÿ   

øü3üú %QCUVCN #IITGICVG ©ZVTCEVKQP 

©ZVTCEVKQP QH UCPF CPF ITCXGN HTQO EQCUVCN UVTWEVWTGU, V[RKECNN[ UJKPING DGCEJGU, JCU ECWUGF UVTWEVWTCN 
FGHQTOCVKQP CPF NQUU QH XGIGVCVGF UJKPING JCDKVCVÿ  +P UQOG ECUGU, TGUVQTCVKQP JCU DGGP CVVGORVGF VQ 
TGUVQTG VJG QTKIKPCN UJKPING JCDKVCV KP VGTOU QH KVU RCTVKENG EJCTCEVGTKUVKEU CPF VQRQITCRJ[ KP QTFGT VQ 
GPEQWTCIG VJG TGEQXGT[ QH VJG CUUQEKCVGF HNQTCÿ  *QYGXGT, CNVJQWIJ TGETGCVKQP QH JCDKVCVU JCU DGGP
RCTVKCNN[ UWEEGUUHWN, TGUVQTCVKQP QH VJG CUUQEKCVGF XGIGVCVGF UJKPING YCU PQV CEJKGXGF, CV NGCUV KP VJG 
UJQTV-VGTOÿ 

/QTG UWEEGUUHWN CVVGORVU VQ TGUVQTG UKVGU
CHHGEVGF D[ CIITGICVG GZVTCEVKQP JCXG DGGP 
VJQUG RCTCNNGN VQ VJG VGTTGUVTKCN OQFGNU TGXKGYGF 
CDQXGÿ  öQT GZCORNG EQCUVCN UJKPING GZVTCEVKQP 
UKVGU JCXG DGGP VWTPGF KPVQ NCIQQP CPF YGVNCPF 
JCDKVCV YKVJ EQPUKFGTCDNG UWEEGUUÿ  6JKU JCU 
JGNRGF VQ EQPVTKDWVG VQ TGIKQPCN $#2 VCTIGVU CPF 
RTQXKFGF JCDKVCVU HQT TCTG RNCPV CPF CPKOCN 
EQOOWPKVKGUÿ

øü3üÿ /CPCIGOGPV QH +PVGTVKFCN *CDKVCV 

6JG OCPCIGOGPV QH EQCUVCN KPVGTVKFCN JCDKVCVU, HQT TGCUQPU PQV FKTGEVN[ CUUQEKCVGF YKVJ VJG CIITGICVGU 
GZVTCEVKQP KPFWUVT[, KU CP KPETGCUKPIN[ KORQTVCPV OCPCIGOGPV RTKQTKV[ KP OCP[ EQCUVCN CTGCUÿ  5WEJ
OCPCIGOGPV ECP DG CEJKGXGF VJTQWIJ UGXGTCN RTQEGUUGU KPENWFKPI: 

• %QCUVCN TGCNKIPOGPV; 
• ©PJCPEGOGPV UGFKOGPVCVKQP; 
• öQTGUJQTG TGEJCTIGÿ 

1H VJGUG, EQCUVCN TGCNKIPOGPV KU PQV CRRNKECDNG VQ VJG OCPCIGOGPV QH OCTKPG FTGFIGF UKVGU CPF YKNN PQV 
DG EQPUKFGTGF HWTVJGT, CNVJQWIJ OWEJ NKVGTCVWTG KU CXCKNCDNG (GÿIÿ #$2, û998ùÿ  *QYGXGT, VJG TGOCKPKPI

ôKIWTG øüÿ: 4GUVQTGF %QCUVCN #IITGICVG 5KVGð  
452$ 4GUGTXGð &WPIGPGUUð -GPVü 

5QWTEG:  *CPUQP 
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VYQ VGEJPKSWGU OC[ RTQXKFG UQOG WUGHWN IWKFKPI RTKPEKRNGU CPF GZCORNGU KP EQPUKFGTKPI VJG
OCPCIGOGPV QH UWDVKFCN CTGCUÿ 

+P VJG ECUG QH GPJCPEGF UGFKOGPVCVKQP VJG RTKOCT[ CKO KU VQ OCPCIG VJG PCVWTCN RTQEGUUGU CEVKPI QP
KPVGTVKFCN JCDKVCVU, KP QTFGT VQ GPEQWTCIG CEVKXG UGFKOGPV CEEWOWNCVKQP, CPF UNQY QT TGXGTUG VJG
RTQEGUUGU QH GTQUKQPÿ  # PWODGT QH UWEJ RTQLGEVU JCXG DGGP CVVGORVGF KP VJG ñð WUKPI C XCTKGV[ QH 
VGEJPKSWGU (UGG #PPGZ ©ùÿ 5QOG QH VJGUG RTQLGEVU JCXG RTQXGF UWEEGUUHWN KP KPETGCUKPI VJG TCVG QH 
UGFKOGPVCVKQP, DWV IGPGTCNN[ JCXG DGGP HQWPF VQ YQTM QXGT NQPI VKOGUECNGU (YJKEJ OC[ DG CRRTQRTKCVG
KP UWEJ EKTEWOUVCPEGUù CPF IGPGTCNN[ QPN[ YJGTG VJGTG KU C VGPFGPE[ HQT PCVWTCN CEETGVKQP CV VJG EQCUVÿ
6JG UWEEGUUHWN TGUVQTCVKQP QT ETGCVKQP QH CUUQEKCVGF UGPUKVKXG JCDKVCVU UWEJ CU UCNVOCTUJ, GXGP YJGTG 
VJG NGXGN QH VJG OWFHNCVU JCU DGGP TCKUGF, KU PQV CNYC[U TGEQTFGFÿ  6JKU VGPFU VQ TGKPHQTEG VJG FKHHKEWNV[ 
QH NCTIG-UECNG JCDKVCV OCPCIGOGPV KP UWEJ EQORNGZ U[UVGOU, CPF KP VJG HCEG QH VJG PCVWTCN RTQEGUUGU
YJKEJ CEV QP VJGOÿ 

öQTGUJQTG TGEJCTIG CKOU VQ WVKNKUG UGFKOGPV, QHVGP HTQO ECRKVCN QT OCKPVGPCPEG FTGFIKPI RTQLGEVU, VQ 
OCPCIG KPVGTVKFCN CPF UCNVOCTUJ JCDKVCVUÿ  6JG OCKP CKO KU VQ OCKPVCKP VJG UWTHCEG GNGXCVKQP QH VJGUG 
JCDKVCVU CICKPUV PCVWTCN RTQEGUUGU, CPF EQODCV NQPIGT-VGTO GTQUKQPÿ  5GXGTCN OGVJQFU ECP DG WUGF VQ 
RNCEG VJG OCVGTKCN QP VJG KPVGTVKFCN CTGC, CPF C PWODGT QH UWEJ RTQLGEVU CTG TGXKGYGF KP #PPGZ ©ÿ 
/CP[ QH VJGUG RTQLGEVU JCXG DGGP 
UWEEGUUHWN KP VJGKT NQPI-VGTO CKOU QH 
OCKPVCKPKPI QT TCKUKPI OWFHNCV
JGKIJVU, CPF GXGP KP GPEQWTCIKPI VJG 
ITQYVJ QH UCNVOCTUJ XGIGVCVKQPÿ 
)GPGTCNN[, VJGUG RTQLGEVU TGUWNVGF KP
CP KPKVKCN KORCEV QP VJG KPVGTVKFCN 
HCWPC CU C TGUWNV QH UOQVJGTKPIÿ  6JKU 
YCU HQNNQYGF D[ UWDUGSWGPV TG-
EQNQPKUCVKQP QH VJG HCWPC, V[RKECNN[ QH 
VJG HCUV ITQYKPI QRRQTVWPKUVKE 
URGEKGUÿ  *QYGXGT, KV KU PQVGF VJCV 
OCP[ QH VJGUG RTQLGEVU YGTG TGNCVKXGN[
UOCNN-UECNG CPF UGTXGF SWKVG URGEKHKE
JCDKVCV OCPCIGOGPV CKOUÿ 

ôQTM WPFGTVCMGP KP EQCUVCN JCDKVCV TGOGFKCVKQP JCU FKTGEV TGNGXCPEG VQ OCTKPG TGOGFKCVKQPÿ  2J[UKECN 
RTQEGUUGU YJKEJ IQXGTP GPJCPEGOGPV UGFKOGPVCVKQP CRRN[ CNUQ VQ UGFKOGPVCVKQP KP TGNCVKQP VQ 
FTGFIKPIÿ  +P RCTVKEWNCT, QPG QH VJG RQVGPVKCN DGPGHKVU QH VJG RTQRQUGF UEJGOG VQ HKNN ÂDQTTQY RKVU� KP
0GY íQTM ò 0GY úGTUG[ JCTDQWTU, KU CP KORTQXGOGPV VQ VJG NQECN UGFKOGPV TGIKOG (UGG RCTCITCRJ öÿ3ùÿ 
5KOKNCTN[, RKQPGGTKPI YQTM KP VQRQITCRJKECN TGUVQTCVKQP QH HQTOGT FTGFIKPI UKVGU, ECP FTCY HTQO 
GZRGTKGPEG ICKPGF KP HQTGUJQTG TGEJCTIG CPF KVU GHHGEV QP VJG DGPVJQU VQ UQOG GZVGPVÿ 

ôKIWTG øü3: ôQTGUJQTG 5GFKOGPV 4GEJCTIGü 
5QWTEG:  $/#2# 
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• %QCUVCN JCDKVCV TGUVQTCVKQP ô ETGCVKQP KU WPFGTVCMGP VQ CEJKGXG C XCTKGV[ QH QDLGEVKXGU, 
YKVJ PCVWTG EQPUGTXCVKQP DGKPI C RTKOCT[ IQCNÿ 

• 4GOGFKCVKQP QH UJKPING DGCEJGU FGRNGVGF VJTQWIJ ITCXGN GZVTCEVKQP JCU DGGP 
CVVGORVGF, DWV TGUVQTCVKQP QH XGIGVCVGF UJKPING JCU PQV CNYC[U DGGP CEJKGXGFÿ 

• (QTOGT EQCUVCN UJKPING GZVTCEVKQP UKVGU JCXG DGGP UWEEGUUHWNN[ WUGF VQ ETGCVG 
NCIQQPU CPF YGVNCPFU, CPF VQ JGNR OGGV $#2 VCTIGVUÿ 

• +PVGTVKFCN TGUVQTCVKQP UEJGOGU KPENWFKPI UGFKOGPV GPJCPEGOGPV CPF HQTGUJQTG 
TGEJCTIG RTQXKFG CP KORQTVCPV MPQYNGFIG DCUG WRQP YJKEJ VQ FGXGNQR RKQPGGT YQTM 
KP OCTKPG TGOGFKCVKQPÿ

øüý 6JG /CTKPG /QFGN QH 5KVG /CPCIGOGPV  

ñPNKMG VJG VGTTGUVTKCN OKPGTCNU GZVTCEVKQP KPFWUVT[, VJG NKVGTCVWTG TGXKGY JCU KPFKECVGF VJCV VJGTG CTG 
HGY, KH CP[, FKTGEV GZCORNGU QH TGOGFKCVKQP QH OCTKPG CIITGICVG FTGFIKPI UKVGU, GKVJGT KP VJG ñð QT
GNUGYJGTG, YJKEJ EQWNF HQTO VJG DCUKU QH CP CRRTQCEJ VQ TGOGFKCVKQP RQNKE[ HQT OCTKPG UKVGUÿ  4CVJGT,
GZKUVKPI OGCUWTGU CTG KP RNCEG VQ OKPKOKUG VJG GPXKTQPOGPVCN KORCEVU QH CIITGICVG FTGFIKPI YJKEJ 
YKNN GPUWTG VJG TGEQXGT[ RTQEGUU KU NGUU NKMGN[ VQ DG KORGFGF (UGG UGEVKQP þÿ÷ÿþùÿ  

6JGTG CTG C TCPIG QH TGOGFKCVKQP OGVJQFU VJCV JCXG DGGP CRRNKGF QWVUKFG VJG CIITGICVGU KPFWUVT[ WPFGT
C XCTKGV[ QH UEGPCTKQU, RTGFQOKPCPVN[ QWVUKFG QH VJG ñð, YJKEJ OC[ RTQXKFG C UWKVCDNG UVCTVKPI RQKPV 
HQT RQNKE[ FGXGNQROGPVÿ  /CP[ QH VJGUG OGVJQFU CPF CRRTQCEJGU HQT OCTKPG UKVG OCPCIGOGPV CTG 
UKOKNCT VQ VJQUG WUGF KP VJG VGTTGUVTKCN CPF VQ UQOG GZVGPV EQCUVCN CTGCU, CPF VJGTGHQTG EQPVKPWG UQOG QH
VJG EQTG VJGOGU GUVCDNKUJGF KP UGEVKQP ü CPF FGXGNQRGF VJTQWIJ UGEVKQPU ÷ÿþ CPF ÷ÿ3ÿ  

øüýüú 0QP +PVGTXGPVKQP û 0CVWTCN 4GEQNQPKUCVKQP 

6JG UGCDGF, WPNKMG VJG VGTTGUVTKCN GPXKTQPOGPV, JCU PQV DGGP UWDLGEV VQ VJG UCOG FGITGG QH GZVGPUKXG 
FGXGNQROGPV QT KPVGTHGTGPEGÿ  +P EQORCTKUQP YKVJ VGTTGUVTKCN JCDKVCVU, OCTKPG GEQNQIKECN EQOOWPKVKGU 
VGPF VQ DG OQTG TGUKNKGPV VQ UVTGUU FWG VQ VJG PCVWTCN F[PCOKEU QH VJG OCTKPG GPXKTQPOGPV (UGG CNUQ
UGEVKQP þÿüùÿ  öWTVJGTOQTG, DTQCFN[ UKOKNCT UGCDGF JCDKVCVU UWRRQTVKPI UKOKNCT HCWPCN EQOOWPKVKGU 
QHVGP GZKUV QXGT NCTIG CTGCU CPF NCTXCN TGETWKVU OC[ VTCXGN XGT[ NCTIG FKUVCPEGU, UQ VJCV RQUV-FTGFIKPI TG-
EQNQPKUCVKQP YKNN QHVGP QEEWT KP VJG UJQTV VQ NQPI VGTOÿ  6JG TCVG CPF GZVGPV QH TGEQNQPKUCVKQP KU KPUVGCF
OQTG FKTGEVN[ TGNCVGF VQ VJG UGFKOGPV EQORQUKVKQP CPF UVCDKNKV[ CV VJG FTGFIGF UKVG, CPF VJG PCVWTG QH 
VJG RTGXCKNKPI J[FTQF[PCOKE TGIKOGÿ 

# PQP-KPVGTXGPVKQP CRRTQCEJ TGN[KPI QP VJG PCVWTCN TGEQXGT[ RTQEGUU (DWV QHVGP YKVJ C OQPKVQTKPI 
RTQITCO KP RNCEGù KU GUUGPVKCNN[ VJG OCPCIGOGPV QRVKQP EWTTGPVN[ GORNQ[GF CV CNN GZKUVKPI CPF JKUVQTKE
OCTKPG CIITGICVG FTGFIKPI UKVGUÿ 

øüýüÿ #EVKXGî2CUUKXG 4GEQXGT[

# HWTVJGT QRVKQP DG[QPF VJG UKORNG PQP-KPVGTXGPVKQP CRRTQCEJ KU VJG FGUKIPCVKQP QH PQP-FKUVWTDCPEG 
\QPGU, QT OCTKPG RTQVGEVKQP CTGCU (/2#ù CV TGNKPSWKUJGF FTGFIKPI UKVGUÿ  6JKU YQWNF GZENWFG CNN QVJGT 
OCTKPG FGXGNQROGPV CPF HKUJGTKGU CEVKXKV[, TGOQXKPI CP[ TGUKFWCN KORCEV QP VJG UKVGÿ  5WEJ /2#U 
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JCXG DGGP GZRNQTGF KP QVJGT EQWPVTKGU CPF VJG DGPGHKVU VQ HKUJ UVQEMU CPF FGXGNQROGPV QH GEQ-VQWTKUO
JCXG DGGP PQVGF, RCTVKEWNCTN[ CU C TGUWNV QH GZENWFKPI HKUJKPI CEVKXKV[ÿ  6JGUG RTQLGEVU JCXG RTQXGF VQ 
DG OQUV WUGHWN QP PCVWTCNN[ UVCDNG CTGCU PQV PQTOCNN[ UWDLGEV VQ FKUVWTDCPEG; CV PCVWTCNN[ FKUVWTDGF
UKVGU, VJG[ CTG NKMGN[ VQ DG QH NGUU DGPGHKVÿ

#PQVJGT CNVGTPCVKXG OC[ DG VJG KPEQTRQTCVKQP QH CP GZENWUKQP \QPG OQTG CMKP VQ VJQUG WVKNKUGF D[ ©ñ, 
UWEJ CU öKUJGTKGU ©ZENWUKQP êQPGU (ö©êUù QT %NQUGF #TGCUÿ  6JGUG ö©êU JCXG DGGP WUGF QP C JWIG 
UECNG KP VJG 0QTVJ 5GC CPF CTQWPF VJG ñð EQCUV YKVJ VJG 2NCKEG $QZ KP VJG ©CUVGTP 0QTVJ 5GC, YJGTG 
VQYGF HKUJKPI IGCT KU RTQJKDKVGF, EQXGTKPI CP CTGC QH CRRTQZKOCVGN[ 38,ýýýMOþÿ  # UVTKMKPI GZCORNG QH 
VJG UWEEGUU QH C ENQUGF CTGC KU VJG )GQTIGU $CPM, KP 0QTVJ ©CUVGTP ñ5#, YJGTG VJG PWODGT QH UECNNQRU 
KPETGCUGF û÷-HQNF KPUKFG CP CTGC ENQUGF HQT ü [GCTUÿ 

0QVYKVJUVCPFKPI VJGKT RQVGPVKCN DGPGHKVU, ö©êU CPF /2#U YQWNF ENGCTN[ JCXG PGICVKXG KORCEVU,
RCTVKEWNCTN[ QP VTCYNKPI XGUUGNU CPF QVJGT OCTKPG FGXGNQROGPV CEVKXKVKGUÿ  6JGKT KPVTQFWEVKQP KU NKMGN[
VQ DG EQPVGPVKQWU CPF VJGTG YQWNF PGGF VQ DG XGT[ ENGCT SWCPVKHKCDNG DGPGHKVU VQ LWUVKH[ VJGKT WUGÿ  öKGNF 
VTKCNU YQWNF DG PGEGUUCT[ VQ EQORCTG TGEQXGT[ TCVGU QH UKVGU DQVJ YKVJ CPF YKVJQWV VJG FGUKIPCVKQP QH 
PQP-FKUVWTDCPEG \QPGUÿ  +H UWEJ VTKCNU YGTG VQ FGOQPUVTCVG C UKIPKHKECPV TGFWEVKQP KP VJG RGTKQF QH 
TGEQXGT[ RQUV FTGFIKPI, VJGP VJG[ OC[ QHHGT C XKCDNG TGOGFKCVKQP QRVKQPÿ  ôKVJ CP[ TGIWNCVQT[ OGCUWTG 
QH VJKU PCVWTG, VJGTG KU CP CFFKVKQPCN KUUWG QH GPHQTEGOGPVÿ  +H UWEJ OGCUWTGU CTG PQV UGNH-RQNKEGF, VJG[
ECP RTQXG GZVTGOGN[ FKHHKEWNV CPF RTQJKDKVKXGN[ EQUVN[ VQ GPHQTEGÿ  %NGCT FGOQPUVTCVKQP QH VJGKT XCNWG 
HTQO HKGNF VTKCNU VQIGVJGT YKVJ CRRTQRTKCVG EQPUWNVCVKQP YQWNF RTQDCDN[ KPETGCUG VJG XKCDKNKV[ QH C UGNH-
RQNKEKPI QRVKQPÿ

øüýü3 2TGHGTGPVKCN óUG QH /CTKPG #IITGICVG 5KVGU 

6JGTG OC[ GZKUV C ECUG HQT FGUKIPCVKPI HQTOGT CIITGICVG GZVTCEVKQP UKVGU CU RTGHGTGPVKCN UKVGU HQT QVJGT 
OCTKPG CEVKXKVKGU, HQT GZCORNG YKPFHCTO FGXGNQROGPVÿ  %NGCTN[ CNN QVJGT ETKVGTKC HQT YKPFHCTO UKVG
UGNGEVKQP YQWNF PGGF VQ DG UCVKUHKGF DWV WUG QH HQTOGT CIITGICVG GZVTCEVKQP UKVGU JCU RQVGPVKCN FWCN 
DGPGHKVUÿ  +V YQWNF GPUWTG VJCV EQPUVTWEVKQP FKUVWTDCPEG CUUQEKCVGF YKVJ YKPFHCTO FGXGNQROGPV YQWNF 
DG EQPEGPVTCVGF KP CP CTGC YJKEJ KU CNTGCF[ NKMGN[ VQ DG HCWPCNN[ KORQXGTKUJGF; HWTVJGTOQTG, NQPI-VGTO 
TGEQXGT[ QH VJG DGPVJQU CPF RGNCIKE OCTKPG NKHG OC[ EQPEGKXCDN[ DGPGHKV HTQO VJG CDUGPEG QH VJG 
GZENWUKQP QH DQVVQO FTGFIKPI  ò VTCYNKPI CEVKXKV[ D[ XKTVWG QH VJG YKPF VWTDKPG UVTWEVWTGUÿ 

øüýüý %QPUGTXKPI VJG /QFKHKGF 5GCDGF 

6JGTG KU UQOG GXKFGPEG VQ UWIIGUV VJCV FTGFIKPI CEVKXKV[, RCTVKEWNCTN[ VJCV CUUQEKCVGF YKVJ UVCVKE
FTGFIKPI, ECP UQOGVKOGU ETGCVG C FKUVKPEVN[ FKHHGTGPV JCDKVCV HTQO VJG UWTTQWPFKPI CTGC, KP YJKEJ VJG 
EJCPIGU KP VJG VQRQITCRJ[ QH VJG UGCDGF ECP RTQXKFG OKETQ PKEJGU HQT EGTVCKP URGEKGU YJKEJ CTG QH 
GPJCPEGF DKQFKXGTUKV[ XCNWGÿ  öQT GZCORNG, XKFGQ CPF UVKNN ECOGTC UWTXG[U QH VJG HQTOGT UVCVKE
FTGFIKPI FGRTGUUKQPU QP VJG +PPGT 1YGTU $CPM JCXG HQWPF VJG DCUG QH VJG FGRTGUUKQPU VQ DG EQNQPK\GF 
D[ FGPUG EQOOWPKVKGU QH Mytilus edulis (EQOOQP OWUUGNù, VQIGVJGT YKVJ VJG DTCPEJKPI DT[Q\QCP 
Pentapora foliacea,  EQPUVKVWVKPI JCDKVCVU YJKEJ CTG XGT[ FKUVKPEV HTQO UWTTQWPFKPI UCPF CPF ITCXGN 
JCDKVCVU (UGG UGEVKQP öþùÿ  

#U RQNKE[ KU FGXGNQRGF VQ EQPUKFGT YJCV TGOGFKCVKQP, KH CP[, UJQWNF DG WPFGTVCMGP CV OCTKPG CIITGICVG 
UKVGU, HWTVJGT KPXGUVKICVKQP UJQWNF DG OCFG KPVQ VJG RQVGPVKCN KPVTKPUKE XCNWG QH UQOG HQTOGT FTGFIKPI
UKVGU, RCTVKEWNCTN[ KH KPETGCUKPI DKQFKXGTUKV[ KP VJG OCTKPG GPXKTQPOGPV GOGTIGU CU C EQTG VJGOG CU KV 
JCU HQT VJG OCPCIGOGPV QH VGTTGUVTKCN UKVGUÿ 
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øüýüø /CTKPG 5KVG 4GUVQTCVKQP 

4GUVQTCVKQP KU RTQDCDN[ VJG CRRTQCEJ OQUV EQOOQPN[ CUUQEKCVGF YKVJ TGOGFKCVKQPÿ  *QYGXGT, UWDVKFCN 
TGUVQTCVKQP KP VJG ñð CRRGCTU VQ DG XGT[ OWEJ KP CP GCTN[ GZRGTKOGPVCN UVCIGÿ  1PG UKVG CV YJKEJ 
TGUVQTCVKQP JCU DGGP RNCPPGF CPF WPFGTVCMGP KU VJG 4QWIJU 6QYGT FTGFIKPI FKURQUCN UKVG QHHUJQTG QH 
*CTYKEJÿ  6JG UKVG JCU DGGP  WUGF HQT FKURQUCN QH ECRKVCN FTGFIKPIU CUUQEKCVGF YKVJ VJG GZRCPUKQP QH 
VJG RQTV QH öGNKZVQYGÿ  6JG RNCEKPI QH C ENC[ DWPF CTQWPF VJKU FKURQUCN UKVG, VQIGVJGT YKVJ ITCXGN
UGGFKPI HQTOGF C OKVKICVKQP RCEMCIG HQT VJG û998 ECRKVCN FTGFIG (UGG UGEVKQP ö3ùÿ  /CTKPG UKVG 
TGUVQTCVKQP KU WPFGT GZVGPUKXG EQPUKFGTCVKQP D[ VJG QHHUJQTG QKN KPFWUVT[ KP TGNCVKQP VQ TGOGFKCVKQP QH
FTKNN EWVVKPI RKNGUÿ   6JG EQPUWNVCVKQP $2 JCXG EWTTGPVN[ GPVGTGF KPVQ KP TGNCVKQP VQ FGEQOOKUUKQPKPI QH 
VJG ôGUV *WVVQP QKN TKI RTQXKFGU UQOG VTCPUHGTCDKNKV[ KP CRRTQCEJ YJKEJ OC[ KPHQTO VJG FGDCVG QP 
TGUVQTCVKQP QH FTGFIKPI UKVGU  (UGG UGEVKQP ö3ÿþùÿ  )TCXGN FWORKPI KU WUGF TQWVKPGN[ HQT CTOQWTKPI 
RKRGNKPGU, DWV EQWNF CNUQ DG WUGF VQ ETGCVG HCXQWTCDNG JCDKVCVUÿ  # OCLQT RTQLGEV KP 0GY íQTM *CTDQWT
KPXQNXKPI VQRQITCRJKECN TGUVQTCVKQP QH HQTOGT DQTTQY RKVU (UGG UGEVKQP ö3ÿ3ù JCU RCTVKEWNCT TGNGXCPEG
VQ FTGFIKPI UKVGUÿ 2QVGPVKCN DGPGHKVU KPENWFG JCDKVCV TGUVQTCVKQP, CP GEQPQOKE UKVG HQT FTGFIKPI FKURQUCN, 
CPF RQUUKDNG KORTQXGOGPVU KP YCVGT SWCNKV[ÿ  *QYGXGT, RQVGPVKCN GPXKTQPOGPVCN TKUMU JCXG CNUQ DGGP 
KFGPVKHKGF KPENWFKPI VJG NQUU QH VJG WPKSWG JCDKVCVU KP VJG RKVU, RQUUKDNG YCVGT SWCNKV[ KORCEVU VJTQWIJ
VJG FKUVWTDCPEG QH EQPVCOKPCVGF UGFKOGPVU, CPF RQUUKDNG WPHQTGUGGP J[FTQF[PCOKE KORCEVUÿ 

# EQOOQP VJGOG HQT CNN QH VJG GZKUVKPI GZCORNGU KU VJG RTQEGUU QH ECRRKPI, EQXGTKPI WR CP KORCEVGF
CTGC QH UGCDGF YKVJ C RTGHGTTGF UGFKOGPV NC[GT, VQ GPVTCR EQPVCOKPCVGF OCVGTKCN CPFòQT VQ GPEQWTCIG
VJG TGEQXGT[ QH C OQTG PCVWTCN DKQVQRGÿ  6JKU RTQEGUU JCU UQOG RQVGPVKCN HQT FGRNQ[OGPV CV OCTKPG 
FTGFIGF UKVGU, YJGTG UGFKOGPV FGRQUKVKQP EQWNF DG WUGF VQ TGUVQTG VJG RJ[UKECN EQPFKVKQP QH VJG UGCDGF,
VJGTGD[ URGGFKPI WR VJG PCVWTCN TGEQNQPKUCVKQP RTQEGUUÿ  $CUGF WRQP VJG GZRGTKGPEG YKVJ ECRRKPI QH C 
JKUVQTKE EQPVCOKPCVGF FKURQUCN UKVG KP 0GY íQTM $KIJV, VJG SWCPVKVKGU QH OCVGTKCN TGSWKTGF VQ ECR C 
TGNCVKXGN[ UOCNN CTGC CTG KOOGPUG (CP GUVKOCVGF üý OKNNKQP O3 QH FTGFIGF OCVGTKCN YKNN DG TGSWKTGF VQ
EQORNGVG C ECRRKPI UEJGOG QXGT C UKVG EQXGTKPI þÿþPOþù(UGG UGEVKQP ö3ÿüùÿ  6Q UGV VJKU KP EQPVGZV, VJKU 
DTQCFN[ GSWCVGU VQ øýOKNNKQP VQPPGU QH CIITGICVG YJKEJ TGRTGUGPVU 3 - VKOGU VJG EWTTGPV CPPWCN OCTKPG
CIITGICVG RTQFWEVKQPÿ   1P VJKU DCUKU, VJG XQNWOGU QH OCVGTKCN TGSWKTGF HQT ECRRKPI TWNG QWV KVU 
HGCUKDKNKV[ GZEGRV HQT XGT[ NQECNKUGF UKVGUÿ 

)TCXGN FWORKPI KU CP GUVCDNKUJGF ECRRKPI VGEJPKSWG WUGF KP VJG QHHUJQTG KPFWUVT[ HQT CRRNKECVKQPU 
UWEJ CU CFFKPI C RTQVGEVKXG EQXGT VQ GZRQUGF QT HTGG-URCPPKPI RKRGNKPGUÿ  6JG OGVJQF KPXQNXGU
FWORKPI OCVGTKCN TCPIKPI KP UK\G HTQO ITCXGN VQ UOCNN DQWNFGTU HTQO UWTHCEG XGUUGNU; ITCXGN KU VJQWIJV
VQ DG RTGHGTCDNG FWG VQ VJG TGFWEGF JKPFTCPEG VQ EQOOGTEKCN VTCYNKPIÿ  6JG OGVJQF KU MPQYP VQ 
UOQVJGT DGPVJQU NKXKPI KP QT QP VJG UGFKOGPVUÿ  +V JCU CNUQ DGGP EQPUKFGTGF CU RCTV QH C RCEMCIG HQT 
TGOGFKCVKQP QH FTKNN EWVVKPI RKNGUÿ  

öWTVJGTOQTG, C TGXKGY QH VJG GZKUVKPI UVWFKGU QP OCTKPG TGUVQTCVKQP CNUQ RTQXKFGU UQOG ECWVKQPCT[
GXKFGPEGÿ  öQT GZCORNG, CV VJG *CTYKEJ UKVG OGPVKQPGF CDQXG, CVVGORVU VQ OCPCIG NQDUVGT EQNQPKUCVKQP
VJTQWIJ JCVEJGT[ TCPEJKPI JCXG PQV RTQXGF JKIJN[ UWEEGUUHWN, CNVJQWIJ PCVWTCN TGEQNQPKUCVKQP JCU 
QEEWTTGF KP VJG NQPIGT VGTOÿ  6JKU GZCORNG RGTJCRU RTQXKFGU CP KPFKECVKQP QH VJG TKUMU QH ÂCODKVKQWU� 
KPVGTXGPVKQPKUV RQNKEKGU, YKVJQWV C JKIJN[ TQDWUV MPQYNGFIG QH VJG GEQU[UVGOU KPXQNXGFÿ 

øüýüù /CTKPG *CDKVCV %TGCVKQP û ©PJCPEGOGPV 

6JG FKUVKPEVKQP DGVYGGP JCDKVCV TGUVQTCVKQP CPF JCDKVCV ETGCVKQP CPF GPJCPEGOGPV HQT VJG OCTKPG
GPXKTQPOGPV KU PQV ENGCT-EWV, CPF FKHHGTGPVKCVKQP KU OQTG C HCEVQT QH OCPCIGOGPV QDLGEVKXGU VJCP
OGVJQFUÿ  # TCPIG QH GZKUVKPI GZCORNGU JCXG DGGP KFGPVKHKGF YJKEJ HCNN KPVQ VJKU DTQCF ECVGIQT[ QH
OCTKPG GPXKTQPOGPVCN OCPCIGOGPV, KPENWFKPI VJG UGGFKPI QH ITCXGN QT UJGNNU KP QTFGT VQ KORTQXG VJG
UGCDGF UWDUVTCVG, PQVCDN[ HQT UJGNNHKUJ JCTXGUVKPI CTGCU, CPF VJG WUG QH CTVKHKEKCN TGGHU CPF HKUJ 
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CIITGICVKPI FGXKEGUÿ  # PWODGT QH ECUG UVWFKGU QH VJGUG XCTKQWU VGEJPKSWGU CTG KPENWFGF KP 5GEVKQP öÿüÿ  
#TVKHKEKCN TGGHU CTG EQPUKFGTGF UGRCTCVGN[ DGNQYÿ 

6JG XCTKQWU JCDKVCV ETGCVKQP QT GPJCPEGOGPV KPKVKCVKXGU VGPF VQ HQEWU QP GKVJGT; 

• 2TQOQVKPI RCTVKEWNCT JCDKVCV HGCVWTGU YJKEJ CTG DTQCFN[ EQPUKUVGPV YKVJ VJG GZKUVKPI UGCDGF
GPXKTQPOGPV CTQWPF VJG FGXGNQROGPV UKVGU KP SWGUVKQP, QHVGP YKVJ C RCTVKEWNCT CKO UWEJ CU 
RTQOQVKPI VJG FGXGNQROGPV QH UWUVCKPCDNG HKUJGTKGUÿ 

• 1T GPJCPEKPI VJG JCDKVCV FKXGTUKV[ QH CP CTGC KP QTFGT VQ KPETGCUG RTQFWEVKXKV[ CPFòQT DKQFKXGTUKV[, 
RTKPEKRCNN[ D[ VJG WUG QH CTVKHKEKCN UVTWEVWTGUÿ   

$QVJ QH VJGUG CKOU EQWNF DG CRRNKECDNG VQ VJG OCPCIGOGPV QH CIITGICVG FTGFIKPI CTGCU DWV DQVJ CNUQ 
JCXG RQVGPVKCN RTCEVKECN, RQNKVKECN, CPF GPXKTQPOGPVCN KUUWGU CUUQEKCVGF YKVJ VJGOÿ

6JG RNCEGOGPV QH UJGNN-ITCXGN VQ GPEQWTCIG RCTVKEWNCT
DKQVQRGU QT URGEKGU JCU DGGP CVVGORVGF KP UGXGTCN CTGCU KP
VJG ñ5#, URGEKHKECNN[ HQT Q[UVGTU CPF ENCOUÿ  6[RKECNN[ 
UJGNNU QH VJG VCTIGV URGEKGU YGTG URTGCF QPVQ VJG VCTIGV
CTGCU QH UGCDGF (QT KP UQOG ECUGU TGGHU VQ GPEQWTCIG Q[UVGT 
UGVVNGOGPVù, YKVJ TGRQTVGF PQVCDNG KPETGCUGU KP VJG 
RTQFWEVKXKV[ QH VJG HKUJGT[ VCTIGVKPI VJG RCTVKEWNCT URGEKGU 
KPXQNXGFÿ  +P 0GY êGCNCPF VJG URTGCFKPI QH UECNNQR UJGNN
QPVQ VJG UGCDGF VQ GPEQWTCIG UECNNQR UGVVNGOGPV KU WPFGT
FKUEWUUKQP, CPF EQWNF TGRTGUGPV C RQUUKDNG TGOGFKCVKQP
OGCUWTG CV UQOG ñð UKVGUÿ  6JG TGUWNVU QH VJGUG XCTKQWU
UVWFKGU VGPF VQ UWIIGUV CP KPETGCUG KP DQVJ VJG VCTIGV
EQOOGTEKCN URGEKGU CPF VJG FKXGTUKV[ QH VJG CUUQEKCVGF
GRKHCWPC, CU YGNN CU JGNRKPI VQ CTOQWT CPF UVCDKNKUG VJG
UGCDGF UGFKOGPVUÿ   

*QYGXGT, KP CRRN[KPI UWEJ UJGNN-ITCXGN UGGFKPI CU C OCPCIGOGPV VGEJPKSWG HQT CIITGICVG FTGFIKPI 
CTGCU, C PWODGT QH MG[ IWKFKPI RTKPEKRNGU UJQWNF DG EQPUKFGTGF: 

• +VU WUG UJQWNF DG EQPHKPGF VQ CKFKPI VJG TGEQXGT[, QT RTQOQVKPI VJG RTQFWEVKXKV[ QH PCVWTCNN[
QEEWTTKPI UJGNNHKUJ RQRWNCVKQPUÿ  +PVTQFWEVKQP QH UWEJ URGEKGU YJGTG VJG[ FQ PQV EWTTGPVN[ GZKUV 
YQWNF TKUM RQUUKDNG KORCEVU QP VJG DKQFKXGTUKV[ QH FTGFIGF CTGCU CPF FKUTWRVKQP QH GZKUVKPI 
GEQU[UVGO RTQEGUUGUÿ 

• 5VCMGJQNFGT EQPUWNVCVKQP (RCTVKEWNCTN[ YKVJ VJG HKUJKPI KPFWUVT[ù UJQWNF DG C RTGTGSWKUKVGÿ 

• 5EJGOGU (CU HQT CNN TGOGFKCVKQP RTQLGEVUù OWUV DG UWDLGEV VQ FGVCKNGF EQUV DGPGHKV CPCN[UKUÿ 

• 5WEJ UEJGOGU OC[ DG DGUV CRRNKGF TGIKQPCNN[ TCVJGT VJCP CV GXGT[ UKVG, QPG QT VYQ UWEJ UEJGOGU KP 
C TGIKQP CHHGEVGF D[ FTGFIKPI OC[ DG OQTG OCPCIGCDNG CPF UWEEGUUHWN VJCP YJGP CRRNKGF QXGT 
NCTIG CTGCUÿ

0QPGVJGNGUU, KV KU EQPUKFGTGF VJCV YJGTG GPXKTQPOGPVCNN[ CRRNKECDNG, VJG RTQEGUU QH UJGNN-ITCXGN 
UGGFKPI UJQWNF DG EQPUKFGTGF, IKXGP VJG CRRCTGPV KORQTVCPEG QH UWEJ OCVGTKCN KP VJG DGPVJKE GEQU[UVGO 
RTQEGUUGU QH PCVWTCN UJGNNHKUJ JCDKVCVUÿ  6JKU EQWNF CNUQ RTQXKFG CP GPXKTQPOGPVCNN[ DGPGHKEKCN YC[ QH 
WUKPI UQOG QH VJG YCUVG RTQFWEGF D[ VJG UJGNNHKUJ RTQEGUUKPI KPFWUVT[ÿ 

ôKIWTG øüý: 1[UVGT 5JGNN &WORKPIð  
4CTKVCP $C[ð 0GY ,GTUG[ð ó5#ü 

5QWTEG: $C[MGGRGT YGDRCIG,  
0GY ñGTUG[
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øüýü7 #TVKHKEKCN 4GGHU 

#P CTVKHKEKCN TGGH KU QPG QT OQTG QDLGEVU QH PCVWTCN QT JWOCP QTKIKP FGRNQ[GF RWTRQUGHWNN[ QP VJG 
UGCHNQQT VQ KPHNWGPEG RJ[UKECN, DKQNQIKECN QT UQEKQGEQPQOKE RTQEGUUGU TGNCVGF VQ NKXKPI OCTKPG 
TGUQWTEGUÿ  +VGOU WUGF KP TGGH EQPUVTWEVKQP RTQXKFG C XGTVKECN RTQHKNG VQ VJG DGPVJKE GPXKTQPOGPV, CPF
OC[ DG GKVJGT CUUGODNGF GZRTGUUN[ CU C TGGH QT CESWKTGF CHVGT DGKPI WUGF HQT CPQVJGT RWTRQUG GÿIÿ UETCR 
UJKRUÿ   

# MG[ QDLGEVKXG HQT CP CTVKHKEKCN TGGH KU VQ RTQXKFG C JCDKVCV FKHHGTGPV VQ VJCV QH KVU UWTTQWPFKPIU, CPF KP
VJCV UGPUG VQ GPJCPEG VJG DKQFKXGTUKV[ QH CP CTGC CU YGNN CU KPETGCUKPI RTQFWEVKXKV[ÿ  #ICKPUV VJKU, VJG 
RQVGPVKCN KORCEVU WRQP VJG KPVTKPUKE GEQNQI[ CPF DKQFKXGTUKV[ CV VJG UKVG PGGF VQ DG ECTGHWNN[ 
EQPUKFGTGFÿ  6JGTG GZKUVU C FCPIGT VJCV KPETGCUGF DKQFKXGTUKV[ per se ECP DG WUGF VQ LWUVKH[ CTVKHKEKCN
TGGH FGRNQ[OGPV VQ VJG GZENWUKQP QH EQPUKFGTKPI VJG KPVTKPUKE PCVKXG GEQNQI[ÿ #P[ PGY UVTWEVWTG RNCEGF
QP VJG UGCDGF KU NKMGN[ VQ JCXG CP KORCEV QP VJG GZKUVKPI GEQNQI[, OQUV PQVKEGCDN[ D[ VJG UOQVJGTKPI QH 
VJG DGPVJKE JCDKVCV DGPGCVJ KVU HQQV-RTKPVÿ  #FFKVKQPCNN[, EJCPIGU VQ VJG RJ[UKECN RTQEGUUGU QH VJG CTGC
CPF KPVTQFWEVKQP QH RTGFCVQT URGEKGU ECP DG VQ VJG FGVTKOGPV QH CP GZKUVKPI EQOOWPKV[ÿ

+P TGNCVKQP VQ VJG OCPCIGOGPV CPF GPJCPEGOGPV QH 
CIITGICVG FTGFIGF CTGCU, VJG WUG QH CTVKHKEKCN TGGHU YQWNF 
PQV CNYC[U DG C RTCEVKECN UQNWVKQP CPF YQWNF DG JKIJN[
FGRGPFCPV QP VJG UGCDGF EJCTCEVGTKUVKEU, RQUUKDNG KORCEVU
VQ VJG DGPVJKE GPXKTQPOGPV, URGEKGU EQORQUKVKQP, CPF 
QVJGT UGCDGF WUGTUÿ  *QYGXGT, VJKU V[RG QH JCDKVCV 
ETGCVKQP OC[ DG CRRNKECDNG KP EGTVCKP CTGCU, HQT GZCORNG
YJGTG RCTVKEWNCT EQPUGTXCVKQP CKOU QT HKUJGTKGU 
OCPCIGOGPV UEJGOGU CTG CRRNKECDNG, CPF CITGGOGPV KU 
TGCEJGF YKVJ TGNGXCPV UVCMGJQNFGTUÿ   

#U HQT VJG QVJGT V[RGU QH JCDKVCV GPJCPEGOGPV TGXKGYGF
CDQXG, KV KU RQUUKDNG VJCV UOCNN CTVKHKEKCN TGGH UEJGOGU 
WUGF QP C TGIKQPCN UECNG EQWNF HQTO VJG DCUKU QH C YKFGT 
OCPCIGOGPV CRRTQCEJ, YKVJ VJG CKO QH GPJCPEKPI
DKQFKXGTUKV[ QT GPEQWTCIKPI XCNWCDNG HKUJGTKGUÿ  5WEJ 
TGGHU, RTQRGTN[ OCPCIGF EQWNF RTQXKFG C WUGHWN CFFKVKQP VQ VJG RTQVGEVKQP QT GPJCPEGOGPV QH EGTVCKP 
HKUJ CPF UJGNNHKUJ UVQEMU, YKVJ VJG UWRRQTV QH TGNGXCPV CWVJQTKVKGU CPF UVCMGJQNFGTU, CNVJQWIJ VJG
RTCEVKECN KUUWGU QH FGUKIP CPF NKEGPUKPI QH UWEJ CTVKHKEKCN UVTWEVWTGU CTG TGEQIPKUGFÿ 

*QYGXGT, CU YKVJ CP[ TGOGFKCVKQP UEJGOG C EQUV-DGPGHKV CPCN[UKU CPF C FGVCKNGF EQPUKFGTCVKQP QH VJG 
RQVGPVKCN GPXKTQPOGPVCN KORCEVU YQWNF DG GUUGPVKCN KP EQPUKFGTKPI VJG WUG QH CTVKHKEKCN TGGHU KP
RTGXKQWUN[ FTGFIGF CTGCU 

6JTGG HWTVJGT DTQCF ECVGIQTKGU QH JCDKVCV OCPCIGOGPV YGTG TGEQTFGF HTQO VJG NKVGTCVWTG TGXKGY, DWV 
YGTG PQV HGNV VQ DG CRRNKECDNG VQ VJG OCPCIGOGPV QH CIITGICVG FTGFIKPI CTGCUÿ  *QYGXGT, DTKGH 
FGUETKRVKQPU QH VJGUG CTG RTGUGPVGF KP UGEVKQPU öü (3ù VQ öü (÷ù, VJG[ CTG: 
• öKUJ CIITGICVKPI FGXKEGU (ö#&Uù 
• #TVKHKEKCN HGTVKNK\CVKQP QH VJG UGC 
• ©EQU[UVGO OQFKHKECVKQP 

ôKIWTG øüø: #TVKHKEKCN 6[TG 4GGHð  
2QQNG $C[ð ó-ü 

5QWTEG:  øTÿ ïGP %QNNKPU, 5QWVJCORVQP 
 òEGCPQICRJ[ %GPVTG



/CTKPG #IITGICVG 5KVG 4GUVQTCVKQP & ©PJCPEGOGPV: # 5VTCVGIKE (GCUKDKNKV[ CPF 2QNKE[ 4GXKGY

©OW .VF 
û3 

5ó//#4; 1ô /#4+0© 4©/©&+#6+10 

6JG HQNNQYKPI UWIIGUVGF CRRTQCEJGU VQ TGOGFKCVKQP QH OCTKPG CIITGICVGU UKVGU CTG DCUGF QP
VGEJPKSWGU WUGF KP C XCTKGV[ QH OCTKPG CPF EQCUVCN CRRNKECVKQPU, DWV CNUQ FTCY MG[ RTKPEKRNGU
HTQO TGOGFKCVKQP YKVJKP VJG SWCTT[KPI KPFWUVT[ÿ 

• 0QP +PVGTXGPVKQP û 0CVWTCN 4GEQNQPKUCVKQP KU FKTGEVN[ TGNCVGF VQ VJG UGFKOGPV
EQORQUKVKQP CPF UVCDKNKV[ CV C UKVG, CPF VJG RTGXCKNKPI J[FTQF[PCOKE TGIKOGÿ  +P
EQPLWPEVKQP YKVJ OQPKVQTKPI, KV KU VJG EWTTGPV OCPCIGOGPV QRVKQP HQT OQUV ðï 
FTGFIKPI UKVGUÿ 

• #EVKXGî2CUUKXG 4GEQXGT[ TGNKGU WRQP PCVWTCN TGEQNQPKUCVKQP, YKVJ VJG CFFKVKQPCN 
OGCUWTG QH FGUKIPCVKPI C PQP-FKUVWTDCPEG \QPG ô OCTKPG RTQVGEVGF CTGC ú/2#) 
CTQWPF C UKVGÿ  6JKU KU OQTG UWKVGF VQ PCVWTCNN[ UVCDNG CTGCU PQV UWDLGEV VQ FKUVWTDCPEGÿ
/2#U CTG KPXCTKCDN[ EQPVGPVKQWUÿ 

• %QPUGTXKPI VJG /QFKHKGF 5GCDGFü  ©XKFGPEG UWIIGUVU VJCV FTGFIKPI KP UQOG CTGCU
JCU ETGCVGF JCDKVCVU QH UQOG KPVTKPUKE XCNWG YJKEJ OC[ DG QH  EQPUGTXCVKQP KPVGTGUVÿ  # 
TGXKGY QH HQTOGT FTGFIKPI UKVGU KP VJKU EQPVGZV OC[ RTQXG XCNWCDNGÿ 

• /CTKPG 5KVG 4GUVQTCVKQP 6GEJPKSWGU WUGF KP OCTKPG KPFWUVTKGU TGXKGYGF  KPENWFKPI 
ECRRKPI CPF ITCXGN FWORKPI JCXG RQVGPVKCN CRRNKECVKQP VQ CIITGICVG UKVG TGOGFKCVKQPÿ
©ZCORNGU QH UEJGOGU TGXKGYGF KPENWFG: 

4QWIJU 6QYGT FTGFIKPI FKURQUCN UKVG ÷TCXGN UGGFKPI VQ RTQXKFG C HCXQWTCDNG 
JCDKVCV HQT NQDUVGTU CPF C LWXGPKNG NQDUVGT KPVTQFWEVKQP RTQITCOOG, VJG NCVVGT 
JCXKPI RTQXGF RTQDNGOCVKE; 

6QRQITCRJKE TGUVQTCVKQP QH HQTOGT FTGFIKPI RKVU  # RTQRQUCN VQ HKNN RKVU KP
0GY îQTM $KIJV YKVJ OCKPVGPCPEG FTGFIKPI URQKNU CPF ECR VJGO VQ CNNQY 
TGEQNQPKUCVKQP; 

• /CTKPG *CDKVCV %TGCVKQP û ©PJCPEGOGPVü  øKHHGTGPVKCVKQP DGVYGGP JCDKVCV TGUVQTCVKQP 
CPF JCDKVCV ETGCVKQP ô GPJCPEGOGPV KU PQV ENGCT EWV CPF OQTG C HCEVQT QH OCPCIGOGPV
QDLGEVKXG VJCP OGVJQFUÿ 

2NCEGOGPV QH UJGNN QT ITCXGN VQ GPEQWTCIG RCTVKEWNCT DKQVQRGU QT URGEKGU, 
OGTKVU EQPUKFGTCVKQP IKXGP VJG CRRCTGPV KORQTVCPEG QH UWEJ OCVGTKCN KP VJG 
DGPVJKE GEQU[UVGO RTQEGUUGU QH PCVWTCN UJGNNHKUJ JCDKVCVU CV UQOG ðï UKVGUÿ   

#TVKHKEKCN TGGHU JCXG RTQXGF UWEEGUUHWN KP DQQUVKPI DGPVJKE RTQFWEVKXKV[ KP
FGITCFGF JCDKVCVUÿ  6JGUG OC[ DG CRRNKECDNG KP EGTVCKP CTGCU YKVJKP YKFGT 
OCPCIGOGPV UEJGOGU CKOGF CV EQPUGTXCVKQP QT GPJCPEKPI HKUJGTKGUÿ 
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øüù # )GPGTKE #RRTQCEJ VQ 4GOGFKCVKQP QH /CTKPG #IITGICVG 5KVGU 

)WKFKPI RTKPEKRNGU HQT TGOGFKCVKQP UEJGOGU KP IGPGTCN JCXG CNTGCF[ DGGP KFGPVKHKGF KP UGEVKQP üÿ 
$CUGF WRQP VJGUG, VJG IWKFGNKPGU UGV QWV DGNQY CTG UWIIGUVGF CU C IGPGTKE CRRTQCEJ VQ TGOGFKCVKQP QH
OCTKPG CIITGICVG UKVGUÿ 

ûÿ ©UVCDNKUJ VJG PGGF HQT TGOGFKCVKQP; 

þÿ ©UVCDNKUJ VJG IQCNU CPF QDLGEVKXGU HQT TGOGFKCVKQP QH C UKVG; 

3ÿ &GVGTOKPG VJG ETKVGTKC CICKPUV YJKEJ VJG RGTHQTOCPEG QH C UEJGOG YKNN DG OGCUWTGF; 

üÿ #FQRV CP ©EQU[UVGO CRRTQCEJ; 

÷ÿ öQNNQY CP ©+# RTQEGUU: 

Cù 5EQRKPI; 
Dù %QPUWNVCVKQP;
Eù %QNNCVG DCUGNKPG GPXKTQPOGPVCN FCVC; 
Fù +FGPVKH[ TGOGFKCVKQP QRVKQPU CPF VJGKT CUUQEKCVGF KORCEVU; 
Gù 5GNGEV RTGHGTTGF TGOGFKCVKQP QRVKQP; 
Hù ôTKVG C FGVCKNGF TGOGFKCVKQP RNCP KPENWFKPI RTG, KP-RTQITGUU CPF RQUV OQPKVQTKPI 

RTQITCOOG; 
Iù ñPFGTVCMG YQTM; 
Jù ©XCNWCVKQP CICKPUV RTG-FGVGTOKPGF ETKVGTKCÿ 

5VGR ú î  ©UVCDNKUJ VJG 0GGF HQT 4GOGFKCVKQP 

2QNKE[ IWKFGNKPGU HQT TGOGFKCVKQP QH OCTKPG CIITGICVG UKVGU (TGXKGYGF KP UGEVKQP %ÿþù CTG NQQUGN[ 
FGHKPGFÿ  +P VJG CDUGPEG QH ENGCT TGIWNCVQT[ IWKFCPEG, VJG PGGF HQT TGOGFKCVKQP CV GZKUVKPI UKVGU PGGFU VQ 
DG FGVGTOKPGF QP C ECUG D[ ECUG DCUKU, FTCYKPI WRQP VJG DGUV UEKGPVKHKE MPQYNGFIG CXCKNCDNGÿ   

+V JCU DGGP UJQYP KP UGEVKQP 3, VJCV VJG KORCEVU QH FTGFIKPI XCT[ GZVGPUKXGN[ CEEQTFKPI VQ UGCDGF 
EQPFKVKQPU CPF VJG KPVGPUKV[ QH FTGFIKPIÿ  6JG FGXGNQROGPV QH KPFWUVT[ IWKFGNKPGU VQ FGVGTOKPG VJG 
ETKVGTKC HQT KPKVKCVKPI TGOGFKCVKQP YQWNF DG DGPGHKEKCN KP GUVCDNKUJKPI VJG ÂPGGF� CV C IKXGP UKVGÿ 

5VGR ÿ î  ©UVCDNKUJ VJG )QCNU CPF 1DLGEVKXGU HQT 5KVG 4GOGFKCVKQP 

%WTTGPV RQNKE[ TGSWKTGU VJG UGCDGF VQ DG NGHV KP C UKOKNCT EQPFKVKQP VQ VJG RTG-FTGFIGF UVCVGÿ  6JKU 
YQWNF UWIIGUV VJG IQCN QH TGOGFKCVKQP UJQWNF DG TGUVQTCVKQP, CU QRRQUGF VQ JCDKVCV ETGCVKQP QT
GPJCPEGOGPVÿ  )KXGP VJG F[PCOKE PCVWTG QH GEQU[UVGOU, ûýýó TGUVQTCVKQP QH URGEKGU EQORQUKVKQP 
CPFòQT RQRWNCVKQP OC[ PQV DG TGCNKUVKE, CPF VJGTG GZKUVU C PGGF VQ FGHKPG ÂTGUVQTCVKQP� KP C OCPPGT
YJKEJ ECP DG IGPGTKECNN[ CRRNKGF VQ OCTKPG TGOGFKCVKQPÿ  öQT GZCORNG KP TGNCVKQP VQ UVCVKE FTGFIKPI 
FGRTGUUKQPU, KV KU QRGP VQ KPVGTRTGVCVKQP YJGVJGT VQRQITCRJKECN TGUVQTCVKQP KU CRRTQRTKCVG QT PQVÿ 
5GEQPFCT[ QDLGEVKXGU YJKEJ OKIJV DGPGHKV QVJGT UVCMGJQNFGTU UJQWNF CNUQ DG KFGPVKHKGF VJTQWIJ
EQPUWNVCVKQPÿ  
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5VGR 3 î  &GVGTOKPCVKQP QH 2GTHQTOCPEG %TKVGTKC

6JKU KU CP CTGC KP YJKEJ HWTVJGT YQTM KU PGEGUUCT[ VQ JGNR FGXGNQR KPFWUVT[ IWKFGNKPGU, CNVJQWIJ
EWTTGPV YQTM QP VJG FGXGNQROGPV QH ©EQõ1U HQT VJG KPFWUVT[ EQWNF EQPVTKDWVG FKTGEVN[ VQ VJKU 
TGSWKTGOGPVÿ 

5VGR ý î  #FQRV CP ©EQU[UVGO #RRTQCEJ 

6JGTG KU C PGGF VQ FTCY C EQPEGRVWCN DQWPFCT[ CTQWPF VJG GEQU[UVGO WPFGT EQPUKFGTCVKQP YKVJKP CP[ 
TGOGFKCVKQP UEJGOGÿ  5EKGPVKHKE MPQYNGFIG ECP IWKFG VJG RTQEGUU, DWV FGEKUKQP OCMGTU PGGF VQ NKOKV
VJG PCVWTCN CPF CPVJTQRQIGPKE HCEVQTU VQ DG VCMGP KPVQ EQPUKFGTCVKQPÿ  5QOG CTG OQTG ENGCT-EWV VJCP 
QVJGTUÿ  6JGTG YKNN CNYC[U DG C PGGF VQ EQPUKFGT CPF EQPUWNV YKVJ VJG NQECN HKUJKPI EQOOWPKV[ CPF VQ
GXCNWCVG VJG RQVGPVKCN KORCEV QP DGPVJKE CP RGNCIKE GEQNQI[ FKTGEVN[ KORCEVGFÿ  6JG TGNGXCPEG QH 
KPVGTCEVKQP YKVJ VJG EQCUVCN UGFKOGPV U[UVGO HQT CP QHHUJQTG FGGRYCVGT UKVG OC[ DG NGUU ENGCTÿ 

5VGR ø î  ôQNNQY CP ©+# 2TQEGUU 

©+#U, RCTVKEWNCTN[ HQT UOCNNGT UEJGOGU UWEJ CU UOCNN UECNG ITCXGN UGGFKPI, OC[ PQV DG C UVCVWVQT[ 
TGSWKTGOGPV, DWV GZRGTKGPEG JCU UJQYP VJG DGPGHKVU QH HQNNQYKPI CP ©+# RTQEGUU YJKEJ YKNN GPUWTG VJCV 
CNN GPXKTQPOGPVCN HCEVQTU CTG VCMGP KPVQ EQPUKFGTCVKQP, CPF FGEKUKQPU CTG OCFG DCUGF WRQP VJG
UKIPKHKECPEG QH DQVJ VJG RQUKVKXG CPF PGICVKXG KORCEVUÿ  %QNNCVKQP QH DCUGNKPG GPXKTQPOGPVCN FCVC KU
GUUGPVKCN VQ FGVGTOKPG DQVJ VJG PGGF HQT TGOGFKCVKQP, CPF VJG FCVWO CICKPUV YJKEJ VJG QDLGEVKXGU QH C
UEJGOG ECP DG OGCUWTGFÿ  2TG, KP-RTQITGUU CPF RQUV TGOGFKCVKQP OQPKVQTKPI TGIKOGU YKNN CNNQY 
RTQITGUU QH VJG UEJGOG VQ DG GXCNWCVGFÿ 
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4GOGFKCVKQP KU KPVGTRTGVGF UKORN[ CU VJG CEVKQP VCMGP CV C UKVG HQNNQYKPI CPVJTQRQIGPKE
FKUVWTDCPEG, VQ TGUVQTG QT GPJCPEG KVU GEQNQIKECN XCNWGÿ  +V ECP GPEQORCUU C TCPIG QH 
CRRTQCEJGU HTQO PQP-KPVGTXGPVKQP VJTQWIJ VQ JCDKVCV GPJCPEGOGPV QT ETGCVKQPÿ 

%QORNGVG TGUVQTCVKQP QH C JCDKVCV KU TCTGN[ CEJKGXCDNGÿ 

4GOGFKCVKQP PGGFU VQ DG DCUGF WRQP VJG HQNNQYKPI IWKFKPI RTKPEKRNGU: 

• 4GOGFKCVKQP KU C EQORNGZ OCPCIGOGPV KUUWGÿ  5EKGPVKHKE MPQYNGFIG ECP IWKFG VJG
RTQEGUU DWV OCPCIGTU PGGF VQ FGVGTOKPG VJG PCVWTCN CPF CPVJTQRQIGPKE HCEVQTU VQ DG 
VCMGP KPVQ EQPUKFGTCVKQP HQT C IKXGP RTQLGEVÿ 

• 4GOGFKCVKQP YKNN CNYC[U JCXG CP GPXKTQPOGPVCN KORCEV CPF VJG RQVGPVKCN EQUVU 
CPF DGPGHKVU QH C UEJGOG OWUV DG HWNN[ WPFGTUVQQF CPF GXCNWCVGF DGHQTG RTQEGGFKPIÿ 

• 6JG IQCNU CPF QDLGEVKXGU QH TGOGFKCVKQP OWUV DG WPFGTUVQQF, VCMKPI KPVQ 
EQPUKFGTCVKQP 

î ÷QXGTPOGPV RQNKE[; 
î ðPFGTUVCPFKPI QH VJG GEQU[UVGO; 
î 2GTHQTOCPEG CUUGUUOGPV ETKVGTKC; 
î %QOOWPKV[ KPXQNXGOGPV; 

• 6JG RGTHQTOCPEG QH TGOGFKCVKQP PGGFU VQ DG OQPKVQTGFÿ  øGVGTOKPKPI ETKVGTKC 
CICKPUV YJKEJ VQ OGCUWTG RGTHQTOCPEG HQT OCTKPG TGOGFKCVKQP UEJGOGU KU 
RTQDNGOCVKE, DWV VJG FGXGNQROGPV QH GEQNQIKECN SWCNKV[ QDLGEVKXGU ú©EQùòU) HQT 
OCTKPG CIITGICVG UKVGU OC[ QHHGT C RQVGPVKCN UQNWVKQPÿ 

6JG HQNNQYKPI CTG UWIIGUVGF CU RQVGPVKCN QRVKQPU HQT TGOGFKCVKQP CV OCTKPG CIITGICVG
UKVGUÿ 

• 0QP +PVGTXGPVKQP û 0CVWTCN 4GEQNQPKUCVKQP - 6JG EWTTGPV OCPCIGOGPV QRVKQP HQT 
OQUV ðï FTGFIKPI UKVGUÿ

• #EVKXGî2CUUKXG 4GEQXGT[ � ðUG QH RQVGPVKCNN[ EQPVGPVKQWU OCTKPG RTQVGEVGF CTGCU VQ
NKOKV FKUVWTDCPEG D[ QVJGT UGC WUGTU CPF CKF PCVWTCN TGEQNQPKUCVKQPÿ 

• %QPUGTXKPI VJG /QFKHKGF 5GCDGF � /C[ CRRN[ CV EGTVCKP HQTOGT FTGFIKPI UKVGU
YJGTG CPVJTQRQIGPKECNN[ ETGCVGF JCDKVCVU CTG FGGOGF QH KPVTKPUKE DKQFKXGTUKV[ XCNWGÿ 

• /CTKPG 5KVG 4GUVQTCVKQP - #RRN[KPI C TCPIG QH VGEJPKSWGU KPENWFKPI ECRRKPI, ITCXGN 
FWORKPI QT URGEKGU KPVTQFWEVKQP, VQ CEJKGXG DQVJ VQRQITCRJKECN CPF JCDKVCV
TGUVQTCVKQPÿ 

• /CTKPG *CDKVCV %TGCVKQP û ©PJCPEGOGPV - +H CPF YJGP JCDKVCV ETGCVKQP QT 
GPJCPEGOGPV KU EQPUKFGTGF CRRTQRTKCVG HQT OCTKPG CIITGICVG UKVGU, VJG RNCEGOGPV QH
UJGNN QT ITCXGN VQ GPEQWTCIG RCTVKEWNCT DKQVQRGU ô URGEKGU OGTKVU EQPUKFGTCVKQP, IKXGP
VJG CRRCTGPV KORQTVCPEG QH UWEJ OCVGTKCN KP VJG DGPVJKE GEQU[UVGO RTQEGUUGU QH
PCVWTCN UJGNNHKUJ JCDKVCVU CV UQOG ðï FTGFIGF UKVGUÿ  #TVKHKEKCN TGGHU OC[ CNUQ DG
CRRNKECDNG KP EGTVCKP CTGCU; TGIKQPCN UEJGOGU YKVJKP YKFGT OCPCIGOGPV RNCPU CKOGF
CV EQPUGTXCVKQP QT GPJCPEKPI HKUJGTKGU JCXG RTQXGF UWEEGUUHWN KP DQQUVKPI DGPVJKE
RTQFWEVKXKV[ KP FGITCFGF JCDKVCVUÿ  
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ùüþ  #UUGUUKPI VJG 0GGF HQT 4GOGFKCVKQP CV /CTKPG #IITGICVG 
5KVGU: 2TCEVKECN CPF 5VTCVGIKE +ORNKECVKQPU 

ùüú +PVTQFWEVKQP 

6JKU UGEVKQP EQPUKFGTU VJG PGGF HQT TGOGFKCVKQP DQVJ KP VGTOU QH IQXGTPOGPV RQNKE[ CPF VJG 
RTCEVKECN KORNKECVKQPU QH KPVGTRTGVKPI RQNKE[ÿ  6JG NKOKVCVKQPU QH IGPGTCNKUGF JCDKVCV FCVC 
ENCUUKHKECVKQPU KP CUUGUUKPI VJG PGGF HQT TGOGFKCVKQP KU DTKGHN[ EQPUKFGTGF, CPF VJG ECUG HQT WUKPI 
UKVG-URGEKHKE ETKVGTKC TGXKGYGFÿ  6JG PGZV VYQ UGEVKQPU UGGM VQ CFFTGUU VJG SWGUVKQP: YJGTG KU
TGOGFKCVKQP CRRTQRTKCVG; KÿGÿ HQT YJKEJ JCDKVCVU KP TGURQPUG VQ YJKEJ FTGFIKPI EQPFKVKQPU CPF 
LWFIGF D[ YJCV ETKVGTKC! 

ùüÿ 6JG 0GGF HQT 4GOGFKCVKQP � 9JGTG KU +PVGTXGPVKQP #RRTQRTKCVG! 

+P CVVGORVKPI VQ CPUYGT VJKU SWGUVKQP, KV KU RTWFGPV VQ DGIKP D[ EQPUKFGTKPI IQXGTPOGPV RQNKE[, UKPEG 
KV KU VJG ECUG VJCV RQNKE[ QP VJG CHVGTECTG QH UKVGU YKNN FGVGTOKPG YJCV, KH CP[, TGOGFKCVKQP KU 
WPFGTVCMGPÿ  //)û OCMGU RTQXKUKQP HQT EQTTGEVKXG CEVKQP YJGTG OQPKVQTKPI QH FTGFIKPI CEVKXKV[ 
KFGPVKHKGU WPCEEGRVCDNG KORCEVU QP VJG OCTKPG GPXKTQPOGPVÿ  5KOKNCTN[, YJGTG OQPKVQTKPI KPFKECVGU
VJCV VJG OCTKPG GPXKTQPOGPV QWVUKFG VJG FTGFIKPI CTGC KU DGKPI WPCEEGRVCDN[ CHHGEVGF CU C FKTGEV 
TGUWNV QH VJG FTGFIKPI CEVKXKV[, VJG 5GETGVCT[ QH 5VCVG YKNN EQPUKFGT ECTGHWNN[ YJCV CEVKQP KU PGGFGF VQ 
OKPKOKUG HWTVJGT FCOCIG QT, KH EQPUKFGTGF PGEGUUCT[, VQ TGUVQTG VJG CTGCÿ 

6JG ETWZ QH VJG KUUWG NKGU KP FGVGTOKPKPI YJCV KU WPCEEGRVCDNG KP VGTOU QH KORCEVÿ  )KXGP VJCV UQOG
FGITGG QH PCVWTCN TGEQNQPKUCVKQP QH CNN EQOOWPKVKGU YKNN QEEWT HQNNQYKPI CPVJTQRQIGPKE FKUVWTDCPEG,
XCNWG LWFIGOGPVU QP CEEGRVCDKNKV[ QH KORCEV TGHNGEV (OQTG QHVGP KORNKEKVN[ VJCP GZRNKEKVN[ù TGNCVKXG 
VKOGUECNGU HQT VJG TGEQXGT[ QH EQOOWPKVKGUÿ 

# TGXKGY QH VJG TGUGCTEJ KPVQ VJG KORCEVU QH FTGFIKPI QP VJG DGPVJQU CPF KVU UWDUGSWGPV TGEQXGT[
(UGG UGEVKQP 3ù JCU KFGPVKHKGF OCP[ FCVC ICRU DWV JCU UJQYP VKOGUECNGU HQT TGEQXGT[ DTQCFN[ YKVJKP
VJG YKPFQYU UJQYP KP 6CDNG øÿûÿ 

*CDKVCV 6[RG 6[RKECN
5JCNNQY YCVGT OQDKNG 
UCPFU 

ø OQPVJU � þ-ü [GCTU 

5JCNNQY YCVGT UVCDNG 
ITCXGN YKVJ VTCPUKGPV UCPF

ñR VQ EKTEC ÷ [GCTU 

5VCDNG ITCXGNU ÷ - >ûý [GCTU 

6CDNG ùüú:  6[RKECN TGEQXGT[ YKPFQYU HQT IGPGTCN  
UCPF û ITCXGN JCDKVCVU HQNNQYKPI ITCXGN GZVTCEVKQP 

6JG XCTKCDKNKV[ KP KORCEVU CPF TGEQXGT[ VKOGU CUUQEKCVGF YKVJ CIITGICVG FTGFIKPI KNNWUVTCVGU VJG 
FKHHKEWNV[ YKVJ CVVGORVKPI VQ UGV VJTGUJQNF XCNWGU HQT VJG TGEQXGT[ TCVGU QH JCDKVCV V[RGUÿ  6JKU 
FKNGOOC JCU DGGP CFFTGUUGF KP FGVCKN KP 0GYGNN�U TGXKGY QP FTGFIKPI KORCEVU CPF TGEQXGT[ÿ 

�Despite the work that has been carried out over the past 30 years, the non-biologist could be 
forgiven for being bewildered by the diversity of the results and the difficulties of making more than 
the most general predictions on the effects of dredging activities including the extraction of 
minerals on biological resources� (0GYGNN GV CN û998ùÿ 

0GXGTVJGNGUU UQOG RCNRCDNG DWV HWPFCOGPVCN EQPENWUKQPU ECP DG FTCYP HTQO 6CDNG øÿû CPF VJG 
FGVCKNGF TGXKGY RTGUGPVGF KP UGEVKQP 3ÿý, PCOGN[: 
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• 6JG TGEQXGT[ TCVG HQNNQYKPI FTGFIKPI KU TGNCVGF VQ JCDKVCV V[RGð DTQCFN[
ENCUUKHKGF D[ UGFKOGPV EQORQUKVKQP CPF UVCDKNKV[í

• &TGFIKPI KPVGPUKV[ KU QHVGP TGNCVGF VQ TGEQXGT[ RGTKQFð CNVJQWIJ VJG KORCEV KU
NGUU RTQPQWPEGF KP UCPFU EJCTCEVGTKUGF D[ JKIJ FKUVWTDCPEG VJCP KP OQTG
UVCDNG ITCXGNUü 

• 6JG EQPUKFGTCDNG XCTKCVKQP KP TGEQXGT[ YKVJKP CPF DGVYGGP JCDKVCV V[RGU
KPFKECVGU VJG UKIPKHKECPEG QH QVJGT GPXKTQPOGPVCN HCEVQTU KP TGEQXGT[ TCVGUü 

# TCPIG QH QVJGT KPVGTTGNCVGF GPXKTQPOGPVCN EQPFKVKQPU JCXG VQ DG VCMGP KPVQ EQPUKFGTCVKQP KP 
CUUGUUKPI TGEQXGT[ TCVGU KPENWFKPI: 

• %QORCEVKQP CPF UVCDKNKV[ QH RTG-FTGFIGF FGRQUKVU; 
• %QORQUKVKQP QH RTG-GZKUVKPI EQOOWPKV[; 
• %JCPIG VQ UGFKOGPV EQORQUKVKQP RQUV FTGFIKPI; 
• &GITGG QH FGHCWPCVKQP; 
• &GITGG QH PCVWTCN FKUVWTDCPEG RQUV GZVTCEVKQP; 
• &GITGG QH CPVJTQRQIGPKE FKUVWTDCPEG RQUV GZVTCEVKQP; 
• *[FTQF[PCOKE TGIKOG; 
• +PVGPUKV[ CPF NGPIVJ QH GZVTCEVKQP CEVKXKV[, V[RG QH FTGFIKPI, FGITGG QH UETGGPKPI GVEÿ 

#V VJKU UVCIG, KV KU ENGCT VJCV UQOG KPKVKCN EQPENWUKQPU CDQWV VJG V[RGU QH JCDKVCVU CPF FTGFIKPI 
CEVKXKVKGU VJCV OKIJV DGPGHKV OQUV HTQO UQOG CEVKXG TGOGFKCVKQP RTQEGUU ECP DG FTCYPÿ  %NGCTN[, 
UVCDNG ITCXGN CTGCU UWRRQTVKPI FKXGTUG HCWPCN EQOOWPKVKGU VJCV CTG UWDLGEV VQ KPVGPUKXG FTGFIKPI CTG 
OQTG NKMGN[ VQ DGPGHKV HTQO UWEJ CEVKQP VJCP FTGFIKPI KP JKIJN[ OQDKNG, NQY FKXGTUKV[ UCPFUÿ  

*QYGXGT, VJG XCTKCDNGU VJCV GZKUV KP VGTOU QH VJG UGCDGF GPXKTQPOGPV CPF VJG FTGFIKPI QRGTCVKQP 
FKEVCVG VJCV OGCPKPIHWN CUUGUUOGPVU QH TGEQXGT[ CPF VJG PGGF HQT TGOGFKCVKQP DG WPFGTVCMGP QP C 
UKVG URGEKHKE DCUKU, KPEQTRQTCVKPI VJG NQECN GPXKTQPOGPVCN HCEVQTU YJKEJ FQ PQV HGCVWTG KP NGUU 
FKUETKOKPCVG JKIJ NGXGN CUUGUUOGPVUÿ 

ùü3 9J[ óPFGTVCMG 4GOGFKCVKQP!  ôCEKPI VJG *CTF öWGUVKQPU 

4GOGFKCVKQP, D[ FGHKPKVKQP, KU DCUGF WRQP VJG RTGOKUG VJCV KPVGTXGPVKQP YKNN CEEGNGTCVG VJG PCVWTCN 
TGEQXGT[ RTQEGUU QH C JCDKVCV HQNNQYKPI CPVJTQRQIGPKE FKUVWTDCPEGÿ  ôJKNG VJKU UVWF[ JCU UQWIJV VQ 
RTQXKFG GXKFGPEG VQ UWRRQTV VJKU RTGOKUG, VJGTG CTG UQOG HWPFCOGPVCN SWGUVKQPU YJKEJ TGOCKP
WPCPUYGTGF: 

• 9JCV KU VJG FGHKPKVKQP QH CEEGRVCDNG HCWPCN TGEQXGT[! 

• 9JCV ETKVGTKC ECP DG WUGF VQ DGUV OQPKVQT HCWPCN TGEQXGT[! 

• 9JCV EQPUVKVWVGU CP CEEGRVCDNG RGTKQF HQT PCVWTCNN[ QEEWTTKPI 
TGEQXGT[! 
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ùü3üú 9JCV KU #EEGRVCDNG ôCWPCN 4GEQXGT[!

4GEQXGT[ JCU DGGP FGHKPGF GCTNKGT CU: 

�The establishment of a community that is similar in species composition, population density and
biomass to that previously present or at non-impacted sitesÿ�  (%-%14© û99ø CU EKVGF D[ 0GYGNN 
þýýþù 

#U C YQTMCDNG VQQN HQT KORNGOGPVCVKQP QH RQNKE[, VJKU FGHKPKVKQP KP KVUGNH KU KPCFGSWCVGÿ  6Q DG 
WPKXGTUCNN[ CPF EQPUKUVGPVN[ CRRNKGF, KPFWUVT[ YKFG, KV TGSWKTGU CORNKHKECVKQPÿ 

)KXGP VJG FKHHKEWNVKGU KP CRRN[KPI IGPGTKE VJTGUJQNFU HQT TGEQXGT[ QH DTQCF JCDKVCV V[RGU, CP 
CRRTQCEJ KU PGGFGF YJKEJ HQTOCNKUGU CPF UVCPFCTFKUGU CUUGUUOGPV QH KORCEV CPF TGEQXGT[ CETQUU CNN
UKVGU YJKNG CUUKOKNCVKPI VJG UKVG-URGEKHKE GPXKTQPOGPVCN HCEVQTU YJKEJ EQPVTQN VJGUG RTQEGUUGUÿ 

6JG EQORNGZKV[ QH KPEQTRQTCVKPI UKVG-URGEKHKE HCEVQTU KP CUUGUUKPI FTGFIKPI KORCEVU JCXG DGGP 
CEMPQYNGFIGF KP TGNCVKQP VQ HKUJGTKGU KP TGEGPV YQTM WPFGTVCMGP D[ %©ö#5ÿ  ÉA key problem when
comparing different dredge licence applications is that they all differ in the scale of their impact, 
and in the importance of the biological resources at the site.  Clearly the different combinations of 
these features in each new dredge licence area prevents any simple comparison.� (%CTNKP CPF 
4QIGTU þýýþù

%©ö#5 JCXG FGXGNQRGF CPF CTG EWTTGPVN[ WUKPI C HQTOCNKUGF TKUM CUUGUUOGPV RTQEGUU YJKEJ 
UVCPFCTFKUGU VJG FCVC EQNNCVGF HQT GPXKTQPOGPVCN KORCEV CUUGUUOGPVU CPF GXCNWCVGU VJG KORCEV QH
GCEJ CURGEV QH C FTGFIKPI QRGTCVKQP QP VJG HWNN TCPIG QH IGPGTKE HKUJGTKGU KUUWGUÿ  6JG CRRTQCEJ JCU
VJG OGTKVU QH CEJKGXKPI ITGCVGT UVCPFCTFK\CVKQP CPF QDLGEVKXKV[ KP FCVC EQNNCVKQP YJKNG KPEQTRQTCVKPI 
KPHQTOGF UEKGPVKHKE LWFIGOGPV KP VJG CUUGUUOGPV RTQEGUUÿ  # FGUETKRVKQP QH VJG RTQEGUU CPF GZCORNG 
KU RTQXKFGF CV #PPGZ )ÿ  +V KU UWIIGUVGF VJCV C UKOKNCT OQFGN OKIJV DG WUGF VQ CUUGUU VJG KORCEVU QH
FTGFIKPI QP DGPVJKE EQOOWPKVKGUÿ  6JG XWNPGTCDKNKV[ QH ETKVGTKC UWEJ CU VJG FGITGG QH FGHCWPCVKQP QT
NQUU QH TCTG ò EQPUGTXCVKQP URGEKGU EQWNF DG CUUGUUGF KP TGNCVKQP VQ FTGFIKPI KORCEVU CNNQYKPI VJG
TKUM RQUGF VQ TGEQXGT[ VQ DG GXCNWCVGFÿ 

*QYGXGT, YJKNUV VJKU RTQEGUU OKIJV CNNQY UQOG UVCPFCTFKUCVKQP QH VJG CUUGUUOGPV QH CEEGRVCDNG
KORCEVU, KV FQGU PQV PGEGUUCTKN[ CFFTGUU VJG EQTG KUUWG CUUQEKCVGF, PCOGN[ C FGHKPKVKXG QDLGEVKXG HQT 
VJG TGEQXGT[ RTQEGUUÿ  +U 8ýó QH VJG QTKIKPCN URGEKGU CP CEEGRVCDNG GPF RQKPV!  +U KV PGEGUUCT[ VQ 
CEJKGXG ûýýó QH RTG-FTGFIKPI URGEKGU, CDWPFCPEG QT DKQOCUU!  +U GEQU[UVGO RTQFWEVKXKV[ TCVJGT 
VJCP RTGEKUG URGEKGU EQORQUKVKQP C DGVVGT OGCUWTG!

ùü3üÿ 9JCV 2CTCOGVGTU ECP DG WUGF VQ &GUETKDG 4GEQXGT[!

6JG WUG QH HQTOCNKUGF TKUM CUUGUUOGPV, YJKNG C XCNWCDNG VQQN VQ RTGFKEV VJTGCVU VQ TGEQXGT[, KU PQV C 
FGHKPKVKXG OGCUWTG HQT FGUETKDKPI TGEQXGT[ CU JCU DGGP PQVGF CDQXGÿ  4GUVCVGF, QPG QH QWT IWKFKPI 
RTKPEKRNGU KU: 

6JG RGTHQTOCPEG QH TGOGFKCVKQP PGGFU VQ DG OGCUWTGF.

+H RQNKE[ KU VQ DG EQPUKUVGPVN[ CRRNKGF KP TGNCVKQP VQ TGOGFKCVKQP VJGTG JCU VQ DG WPKXGTUCN CEEGRVCPEG
QH VJG ETKVGTKC WUGF VQ FGUETKDG TGEQXGT[ÿ  /QUV WUGHWN HQT TGIWNCVQTU CPF KPFWUVT[ CNKMG, KU C UKORNG 
CITGGOGPV QP CP CEEGRVCDNG GPF-RQKPV HQT GCEJ NKEGPEG DGKPI EQPUKFGTGFÿ  *QYGXGT, DKQNQIKECN 
U[UVGOU TCTGN[ HQNNQY UWEJ UKORNG RCVJU UQ VJCV VJG KFGPVKHKECVKQP QH C HCKT, TQDWUV CPF WPKXGTUCNN[
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CRRNKECDNG OGCUWTG QH TGEQXGT[ � C FGHKPGF GPF-RQKPV HQT TGEQXGT[ - RTGUGPVU QPG QH VJG OQUV
UKIPKHKECPV EJCNNGPIGU HQT OCPCIKPI OCTKPG RTQEGUUGUÿ 

1PG CRRTQCEJ YJKEJ KU DGKPI CVVGORVGF KU VJG FGXGNQROGPV QH GEQNQIKECN SWCNKV[ QDLGEVKXGU 
(©EQõ1Uù YJKEJ JCXG DGGP FGHKPGF CU CP QXGTCNN GZRTGUUKQP QH VJG UVTWEVWTG CPF HWPEVKQP QH CSWCVKE
U[UVGOU (©NNKQVV þýýûùÿ  6JG[ CTG NKPMGF VQ PWOGTKECN UVCPFCTFU YJKEJ TGSWKTG VJG PQTOCN UKVWCVKQP
VQ DG FGHKPGF VQIGVJGT YKVJ VJG NKOKVU QH XCTKCDKNKV[ HTQO VJG PQTOÿ

#P GZCORNG CRRNKGF D[ VJG ñð )TQWR %Q-QTFKPCVKPI 5GC &KURQUCN /QPKVQTKPI HQT VGUVKPI VJG
EJCPIGU KP DGPVJQU CV UGYCIG UNWFIG FKURQUCN UKVGU EGPVTGF QP EJCPIGU KP RTKOCT[ CPF FGTKXGF
EQOOWPKV[ RCTCOGVGTU HQT RQUUKDNG KORCEV CTGCU CPF TGHGTGPEG UKVGUÿ  6JG KPKVKCN EJCPIGU CICKPUV
DCUGNKPG XCNWGU HQT VJG RTKOCT[ XCTKCDNGU WUGF YGTG:  CDWPFCPEG (  ë ÷ýóù, VCZC (  ë þýóù, CPF
DKQOCUU ( ë þýóù CPF HQT VJG FGTKXGF XCTKCDNGU *� (5JCPPQP-ôGKPGT KPHQTOCVKQP UVCVKUVKE, ë þýóù, 
#ò6 (CDWPFCPEG TCVKQ ë ÷ýóù CPF $ò# (DKQOCUU TCVKQ ë ÷ýóùÿ 

ôJKNUV VJGUG OGCUWTGU OC[ PQV DG FKTGEVN[ CRRNKECDNG VQ OCTKPG CIITGICVG FTGFIKPI, VJG[ FQ RTQXKFG
CP KPUKIJV KPVQ QPG RQUUKDNG CRRTQCEJÿ  # XCTKGV[ QH QVJGT RQUUKDNG ©EQõ1U VJCV OKIJV DG CRRNKGF VQ
OCTKPG FTGFIGF UKVGU JCXG TGEGPVN[ DGGP TGXKGYGF D[ %©ö#5 CV C YQTMUJQR GXGPV (4GGU, þýýû CPF
$Q[F CPF 4GGU þýýûùÿ 

+V KU ENGCT VJCV ECWVKQP PGGFU VQ DG GZGTEKUGF YKVJ VJG WUG QH ©EQõ1U CPF KPVTQFWEVKQP QH ©EQõ5
RCTVKEWNCTN[ KP TGNCVKQP VQ: 

• 6JG UCORNKPI UVTCVGI[ CPF UVCVKUVKECN OGVJQFU GORNQ[GF (4GGU þýýûù; 

• 6JG NCEM QH DCUGNKPG GPXKTQPOGPVCN FCVC HQT UQOG QNFGT FTGFIKPI UKVGU; ($Q[F CPF 4GGU 
þýýû 

• 6JG RCWEKV[ QH TGNGXCPV KORCEV UVWFKGU CPF VKOG-UGTKGU FCVC HQT EQCTUG ITQWPF JCDKVCVU (4GGU 
þýýûùÿ 

#EEGRVKPI VJG CDQXG UJQTVEQOKPIU, VJG OGVJQF QH RCTCNNGN UCORNKPI CV VTGCVOGPV (CIITGICVGù UKVGU 
CPF TGHGTGPEG UKVGU, YKVJ TKIQTQWU SWCNKV[ CUUWTCPEG, YQWNF CRRGCT VQ QHHGT C RNCWUKDNG OGCPU QH 
OGCUWTKPI EJCPIG HTQO C DCUGNKPG EQPFKVKQPÿ  +P VJKU TGURGEV KV EQWNF DG WUGF VQ OQPKVQT VJG RTQEGUU
QH PCVWTCN TGEQXGT[, HQNNQYKPI FTGFIKPIÿ  ôJGTG PCVWTCN TGEQXGT[ HCNNU UKIPKHKECPVN[ DGJKPF
GZRGEVCVKQPU (FGTKXGF HTQO C UKVG-URGEKHKE TKUM CUUGUUOGPVù KV EQWNF UGTXG CU C VTKIIGT HQT CRRTQRTKCVG 
KPVGTXGPVKQPÿ  6JG UWEEGUU QT QVJGTYKUG QH TGOGFKCVKQP KP CKFKPI TGEQXGT[ EQWNF VJGP DG LWFIGF D[
VJG UCOG ETKVGTKCÿ 

ñUG QH ©EQõ1U KP VJKU EQPVGZV YQWNF DG UQNGN[ QP C UKVG-URGEKHKE DCUKU CPF YQWNF PQV NKPM VQ CP[
YKFGT VJTGUJQNF XCNWGU YJKEJ CYCKV VJG EQNNCVKQP CPF CPCN[UKU QH OQTG EQORTGJGPUKXG FCVC QP VJG
KORCEVU QH FTGFIKPI QP TGEQXGT[ TCVGUÿ 

öKIWTGU ÷ÿøC CPF ÷ÿøD CTG C ITCRJKECN TGRTGUGPVCVKQP QH JQY OQPKVQTKPI CICKPUV UKVG URGEKHKE
©EQõ1U YQWNF DG WUGF CU C VTKIIGT OGEJCPKUO VQ OCPCIG FTGFIKPI KORCEVU VJTQWIJ OKVKICVKQP QT 
URGEKHKECVKQP QH TGOGFKCVKQP TGSWKTGOGPVUÿ    

6JG UJCFKPI YKVJKP VJG HNQY FKCITCO TGRTGUGPVU GEQU[UVGO JGCNVJÿ  .KIJV ò ITGGPU DTQYPU TGRTGUGPV 
DCEMITQWPF EQPFKVKQPU KP TGURQPUG VQ XCT[KPI FGITGGU QH PCVWTCN UVTGUUÿ  6JGUG CTG JKIJGT KP HKIWTG 
÷ÿøC HQT C JKIJ UVTGUU OQDKNG UCPF GPXKTQPOGPV VJCP KP HKIWTG ÷ÿø D YJGTG PCVWTCN EQPFKVKQPU CTG 
OQTG UVCDNGÿ  5VTGUU QP VJG GPXKTQPOGPV KPVTQFWEGF D[ FTGFIKPI (TGFù TGUWNVU KP RGTVWTDGF EQPFKVKQPU 
UJQYP D[ VJG FCTMGT DTQYPUÿ   
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ôKIWTG øüùC  %QPEGRVWCN FKCITCO QH OQPKVQTKPI CPF VTKIIGT OGEJCPKUO HQT C OQDKNG UCPFU CIITGICVG UKVGü 

ôJCV KU NCEMKPI KP VJG RTGUGPV TGIWNCVQT[ UVTWEVWTG KU VJG VTKIIGT OGEJCPKUO FGRKEVGF D[ VJG OKPKOCN 
ò OQFGTCVG CPF WPCEEGRVCDNG VJTGUJQNFU QH KORCEVÿ  +V KU VJGUG YJKEJ YQWNF DG DCUGF WRQP ©EQõ1U 
FGVGTOKPGF QP C UKVG-URGEKHKE DCUKU, DQVJ HTQO TGHGTGPEG UKVG EQPFKVKQPU CPF, YJGTG CXCKNCDNG, HTQO
DCUGNKPG EQPFKVKQPU RTKQT VQ EQOOGPEGOGPV QH FTGFIKPIÿ 

4GHGTGPEG 5KVG 

4GOGFKCVKQP 
4GSWKTGOGPVU

5VCDNG )TCXGNU  
.QY PCVWTCN UVTGUU 
©PXKTQPOGPV 

/QPKVQTKPI

4GIWNCVQT[ EQPVTQN (/KVKICVKQPõ

&TGFIKPI 
KORCEV

óPCEEGRVCDNG 
KORCEV

/QFGTCVG 
KORCEV

/KPKOCN 
KORCEV

ôKIWTG øüùD  %QPEGRVWCN FKCITCO QH OQPKVQTKPI CPF VTKIIGT OGEJCPKUO HQT C UVCDNG ITCXGN CIITGICVG UKVGü 

/QPKVQTKPI&TGFIKPI 
KORCEV 

4GIWNCVQT[ EQPVTQN (/KVKICVKQPõ

óPCEEGRVCDNG 
KORCEV

/QFGTCVG 
KORCEV

/KPKOCN 
KORCEV 

1VJGT
CPVJTQRQIGPKE 

KORCEVU 

4GHGTGPEG 5KVG 

4GOGFKCVKQP 
4GSWKTGOGPVU

/QDKNG UCPFU 
*KIJ PCVWTCN 

UVTGUU 
GPXKTQPOGPV
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ôJGTG RGTVWTDCVKQP HTQO DCEMITQWPF EQPFKVKQPU KU EQPUKFGTGF VQ DG WPCEEGRVCDN[ JKIJ, VJKU YQWNF 
VTKIIGT CRRTQRTKCVG OKVKICVKQP (GÿIÿ C TGFWEVKQP KP VJG KPVGPUKV[ QH FTGFIKPIù CPF ò QT URGEKHKECVKQP QH
TGOGFKCVKQP TGSWKTGOGPVUÿ 

ðG[ RQKPVU VQ PQVG HTQO VJG FKCITCOU CTG: 

• 6JG FGVGTOKPCVKQP QH WPCEEGRVCDNG ò CEEGRVCDNG VJTGUJQNFU QH KORCEV KU FKHHGTGPV HQT VJG VYQ
UKVGU DCUGF WRQP UKVG URGEKHKE EQPFKVKQPUÿ  ©SWCNN[, VJGUG EQWNF DG SWKVG FKHHGTGPV HQT VYQ 
DTQCFN[ UKOKNCT JCDKVCV V[RGU FWG VQ NQECN GPXKTQPOGPVCN EQPFKVKQPUÿ

• 6JG FGVGTOKPCVKQP QH DCEMITQWPF NGXGNU QH GEQU[UVGO JGCNVJ KU HWTVJGT EQORNKECVGF D[ VJG
RGTVWTDCVKQP KPVTQFWEGF D[ QVJGT CPVJTQRQIGPKE UVTGUUGU GÿIÿ HTQO FKHHWUG RQNNWVKQP QT
VTCYNKPI CEVKXKV[ HQT YJKEJ VJG KORCEV KU XGT[ FKHHKEWNV VQ SWCPVKH[ÿ 

• ôJKNG VJG FKCITCOU CTG KPVGPFGF VQ TGRTGUGPV OGEJCPKUOU HQT CEVKXG UKVGU, C UKOKNCT
CRRTQCEJ CPF VTKIIGT OGEJCPKUO EQWNF DG RWV KP RNCEG VQ KPKVKCVG TGOGFKCVKQP CV C UKVG YJGTG 
GZVTCEVKQP JCU EGCUGFÿ  +P VJKU KPUVCPEG VJG VTKIIGT YQWNF DG DCUGF WRQP EQORCTKUQP QH
GZRGEVGF XUÿ CEVWCN VKOGUECNGU HQT TGEQXGT[ÿ  

ùü3ü3 9JCV %QPUVKVWVGU CP #EEGRVCDNG 2GTKQF QH 0CVWTCN 4GEQXGT[!

+V OKIJV DG TGCUQPCDNG VQ UWIIGUV VJCV FTGFIKPI KP PCVWTCNN[ FKUVWTDGF UCPFU, HQT YJKEJ C UKVG-
URGEKHKE CUUGUUOGPV JCU RTGFKEVGF TGEQXGT[ QH VJG HCWPC RQUV-FTGFIKPI YKVJKP ü VQ ø OQPVJU, KU 
YJQNN[ KPCRRTQRTKCVG HQT TGOGFKCVKQP CPF TGEQXGT[ UJQWNF RTQEGGF PCVWTCNN[ÿ  #V VJG QVJGT GPF QH 
VJG URGEVTWO, VJGTG KU CTIWCDN[ C UVTQPIGT ECUG HQT TGOGFKCVKQP, RQUV FTGFIKPI, KH KV ECP DG 
FGOQPUVTCVGF VJCV VJG PCVWTCN TGEQXGT[ RGTKQF HQT C UVCDNG ITCXGN UKVG EJCTCEVGTKUGF D[ C TKEJ CPF 
FKXGTUG HCWPCN EQOOWPKV[ EQWNF DG TGFWEGF HTQO UC[ û÷ VQ ÷ [GCTUÿ  ôKVJKP VJGUG VYQ GZVTGOGU
JQYGXGT, VJGTG KU C PGGF VQ FGXGNQR C ENGCT, UQWPF, UEKGPVKHKECNN[ DCUGF, CPF GEQPQOKECNN[ XKCDNG
ETKVGTKC HQT CUUGUUKPI YJGTG TGOGFKCVKQP OC[ QT OC[ PQV DG CRRTQRTKCVGÿ 

&TGFIKPI ENGCTN[ JCU KORCEVU QP VJG GPXKTQPOGPV DWV TGOGFKCVKQP ECP CNUQ JCXG KORCEVU CPF 
KPXQNXGU VJG EQOOKVOGPV QH TGUQWTEGU CPF OQPG[ÿ  öWTVJGTOQTG, KV KU C TGNCVKXGN[ WPVTKGF RTQEGUU KP
VJG OCTKPG GPXKTQPOGPV UWIIGUVKPI EQORNGZ OCPCIGOGPV KUUWGU YKNN PGGF VQ DG CFFTGUUGFÿ  6JG 
EQUVU QH TGOGFKCVKQP YJKEJ CTG WNVKOCVGN[ DQTPG D[ UQEKGV[ CU C YJQNG JCXG VQ DG YGKIJGF WR
CICKPUV VJG GEQNQIKECN DGPGHKVU YJKEJ VJG[ QDVCKPÿ  6JKU RTQEGUU TGSWKTGU CP QDLGEVKXG OGCUWTG QH 
GEQNQIKECN XCNWGÿ  

+V KU UWIIGUVGF VJCV CP[ CVVGORV VQ CRRN[ CDUQNWVG OQPGVCT[ XCNWGU VQ GEQNQIKECN CUUGVU KP VJKU 
EQPVGZV KU OGCPKPINGUUÿ  4CVJGT, VJG EQUVU CPF DGPGHKVU QH TGOGFKCVKQP QRVKQPU PGGF VQ DG EQPUKFGTGF
KP TGNCVKXG VGTOU, QPG VQ CPQVJGT, CPF RGTJCRU TGNCVKXG VQ VJG CNVGTPCVKXG DGPGHKVU YJKEJ EQWNF DG 
QDVCKPGF HTQO VJG OQPKGU KPXQNXGFÿ 

ôG ECP KNNWUVTCVG VJKU RQKPV YKVJ C UKORNG J[RQVJGVKECN GZCORNGÿ   
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0CVWTCN TGEQXGT[
EWTXG 
4GEQXGT[ EWTXG 
YKVJ TGOGFKCVKQP

ôKIWTG ùüú:  *[RQVJGVKECN TGEQXGT[ EWTXGU HQT UJCNNQY YCVGT OQDKNG UCPFU 

öKIWTGU øÿû, øÿþ CPF øÿ3 FGRKEV TGEQXGT[ EWTXGU, RQUV FTGFIKPI, HQT UJCNNQY YCVGT OQDKNG UCPFU, C 
UJCNNQY YCVGT ITCXGN JCDKVCV YKVJ VTCPUKGPV UCPF CPF C UVCDNG ITCXGN JCDKVCV TGURGEVKXGN[ÿ  6JG TGF
EWTXG HQT GCEJ ITCRJ TGRTGUGPVU VJG VJGQTGVKECN TCVG QH TGEQXGT[ YJKEJ EQWNF DG CEJKGXGF D[ OGCPU
QH KORQUKPI C TGOGFKCVKQP RQNKE[ CV VJG UKVG CV EQUV %ÿ  6JG DGPGHKVU QH VJG TGOGFKCVKQP HQT VJG VJTGG
JCDKVCVU ECP DG XKGYGF KP VGTOU QH VJG TGNCVKXG GHHGEVU QP TGEQXGT[ TCVGUÿ  #NN QVJGT EQPUKFGTCVKQPU 
CUKFG, VJG UCOG EQUV YQWNF CEJKGXG C OCTIKPCN DGPGHKV KP HKIWTG øC (6û-6 KU UOCNNù C UQOGYJCV
JKIJGT DGPGHKV KP HKIWTG øÿþ CPF C RQVGPVKCNN[ UKIPKHKECPV DGPGHKV KP HKIWTG øÿ3 (6û-6 KU NCTIGùÿ  1PG 
ECP CNUQ EQPUKFGT VJG TGNCVKXG UK\GU QH VJG CTGCU DGVYGGP VJG EWTXGU KP GCEJ GZCORNG YJKEJ TGRTGUGPV
VJG OCTIKPCN ICKPU KP VGTOU GEQU[UVGO HWPEVKQPKPI CPF RTQFWEVKXKV[ YJKEJ YKNN DG QDVCKPGF HTQO VJG 
TGOGFKCVKQP CRRNKGFÿ 

ôKIWTG ùüÿ: *[RQVJGVKECN TGEQXGT[ EWTXGU HQT UVCDNG ITCXGN YKVJ VTCPUKGPV UCPF 

%QUV QH
4GOGFKCVKQP 

6KOG ([GCTUÿ 

õ 

1õõ 

1ü 6 61

% 

ò QH
©EQU[UVGO
HWPEVKQPKPI/
RTQFWEVKXKV[ 



/CTKPG #IITGICVG 5KVG 4GUVQTCVKQP & ©PJCPEGOGPV: # 5VTCVGIKE (GCUKDKNKV[ CPF 2QNKE[ 4GXKGY

©OW .VF 
7û 

 %QUV QH 
 4GOGFKCVKQP

6KOG ([GCTUÿ 

õ 

1õõ 

1ü 6 61
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ôKIWTG ùü3: *[RQVJGVKECN TGEQXGT[ EWTXGU HQT UVCDNG ITCXGN YKVJ VTCPUKGPV UCPF 

6JGUG ITCRJU CTG QH CECFGOKE KPVGTGUV QPN[, WPVKN QPG KU CDNG VQ GPVGT CEVWCN, FGTKXGF XCNWGUÿ  ôJKNG
KV YQWNF DG TGNCVKXGN[ GCU[ VQ GUVKOCVG VJG EQUVU, C HCKTN[ TKIQTQWU UGTKGU QH HKGNF VTKCNU YQWNF PGGF VQ
DG WPFGTVCMGP VQ CUEGTVCKP VJG TGNCVKXG TCVGU QH TGEQXGT[ HQT VJG VJTGG JCDKVCV V[RGU CPF VJG GHHGEVU 
YJKEJ C IKXGP TGOGFKCVKQP CRRTQCEJ YQWNF JCXG QP VJGUG TGEQXGT[ TCVGUÿ  öWTVJGTOQTG, CU JCU DGGP 
PQVGF CDQXG, VJGTG YQWNF DG C PGGF VQ CUUGUU VJG GPXKTQPOGPVCN KORCEVU QH CP[ TGOGFKCVKQP CICKPUV 
VJG GEQNQIKECN DGPGHKVU VJCV OKIJV CEETWG CPF VJG GEQPQOKE EQUV QH VJCV CEVKQPÿ 

ò QH
©EQU[UVGO
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ùüý 9JCV /GVJQFU QH 4GOGFKCVKQP JCXG CP #RRNKECVKQP VQ ôQTOGT &TGFIKPI 
5KVGU! 

$[ EQPUKFGTKPI VJG KORCEVU QH FTGFIKPI QP DGPVJKE TGEQXGT[ (UGEVKQP 3ù CPF VJG OGVJQFU QH 
TGOGFKCVKQP (UGEVKQP ÷ù C UWOOCT[ QH RQVGPVKCN TGOGFKCVKQP OGVJQFU JCU DGGP EQORKNGF (6CDNG øÿþù
YJGTG CRRTQRTKCVG UWIIGUVKPI RQVGPVKCN CRRNKECVKQPUÿ  6JG RQVGPVKCN DGPGHKVU CPF UJQTVEQOKPIU NKUVGF 
HQT GCEJ QRVKQP YQWNF HQTO VJG UVCTVKPI RQKPV HQT C FGVCKNGF EQUV DGPGHKV CPCN[UKU HQT C IKXGP RTQLGEVÿ
5GXGTCN RQKPVU GOGTIG HTQO VJKU GZGTEKUG PCOGN[: 

• 6JG URCVKCN GZVGPV QH KORCEV KU C NKOKVKPI EQPUVTCKPV QP VJG CRRTQRTKCVGPGUU QH C 
PWODGT QH TGOGFKCVKQP OGVJQFUü 

• #EVKXGî2CUUKXG TGOGFKCVKQP KU C HNGZKDNG VQQN YJKEJð KH RTQXGPð EQWNF DG CRRNKGF
QXGT YKFG CTGCUü 

• %QPXGTUGN[ RJ[UKECN TGUVQTCVKQP û GPJCPEGOGPV OGVJQFU KPENWFKPI ITCXGN
UGGFKPI û RTQHKNKPI OC[ QPN[ DG CRRTQRTKCVG VQ KPFKXKFWCN HGCVWTGU û QT VCTIGVGF 
CTGCUü  6JGUG RTQDCDN[ OGTKV EQPUKFGTCVKQP CU RCTV QH YKFGT OCTKPG
OCPCIGOGPV û DKQFKXGTUKV[ RNCPUü 

• #TVKHKEKCN TGGHU OC[ HQTO C WUGHWN RCTV QH CP[ TGOGFKCVKQP UEJGOG CPF CEV CU
EQORGPUCVKQP KP VGTOU QH RTQFWEVKXKV[ûFKXGTUKV[ QP C TGIKQPCN DCUKUü 

+V KU GORJCUKUGF VJCV 6CDNG øÿþ KU KP PQ YC[ KPVGPFGF VQ DG RTGUETKRVKXG DWV JCU DGGP EQORKNGF VQ
UVKOWNCVG VJG FGDCVG QP TGOGFKCVKQP KP VJG OCTKPG GPXKTQPOGPV HTQO YJKEJ KV KU JQRGF C EQPUGPUWU 
YKNN GOGTIG CU VQ YJGTG TGUGCTEJ RTKQTKVKGU UJQWNF DG HQEWUGF HQT VTKCNNKPI UQOG QH VJGUG VGEJPKSWGU 
YKVJKP VJG HKGNFÿ 
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ùüø %JCTVKPI VJG 9C[ ôQTYCTF 

+P FGVGTOKPKPI VJG RNCEG HQT TGOGFKCVKQP KP VJG OCTKPG CIITGICVG KPFWUVT[, VJG TQNG QH VJG TGIWNCVQT KU 
RKXQVCNÿ 6JG NKEGPUKPI RTQEGUU RNCEGU GZCEVKPI EQPFKVKQPU QP QRGTCVQTU KP TGNCVKQP VQ VJGKT CEVKXKVKGU VQ
OKPKOKUG VJG KORCEVU QH FTGFIKPI QP VJG UGCDGF (UGG UGEVKQP þÿ÷ÿþùÿ ©PXKTQPOGPVCN FCVC HTQO 
CIITGICVG UKVGU CTG OQPKVQTGF D[ VJG IQXGTPOGPV KP EQPLWPEVKQP YKVJ FTGFIKPI CEVKXKV[ FCVC KP QTFGT VQ
TGXKGY KORCEVU CPF KPVGTXGPG YJGTG PGEGUUCT[ÿ

6JG FGVCKNGF TGSWKTGOGPVU GODQFKGF KP VJG IQXGTPOGPV�U RTGECWVKQPCT[ CRRTQCEJ VQ NKEGPUKPI CPF
OQPKVQTKPI UJQWNF HQTO VJG DCUKU HQT C VJQTQWIJ EQPUKFGTCVKQP QH TGOGFKCVKQP, VCMKPI KPVQ CEEQWPV CNN
QH VJG KUUWGU CUUQEKCVGF YKVJ VJKU RQVGPVKCNN[ EQORNGZ RTQEGUUÿ %WTTGPVN[, VJG RQYGTU QH VJG
5GETGVCT[ QH 5VCVG VQ KPVGTXGPG YJGTG JG QT UJG EQPUKFGTU VJCV TGUVQTCVKQP QDLGEVKXGU RQUV-
FTGFIKPI YKNN PQV DG OGV CTG PQV HWNN[ GZGEWVGF DGECWUG VJGTG KU PQ QDLGEVKXG, CITGGF, GHHGEVKXG
VTKIIGT OGEJCPKUO KP RNCEG CV OQUV UKVGU.   

&GXGNQROGPV QH CP CRRTQRTKCVG OGEJCPKUO HQT TGUVQTCVKXG CEVKQP KU EQPUKFGTGF CP GUUGPVKCN UVGR KP 
TGOGFKCVKQP RQNKE[ HQT OCTKPG CIITGICVG UKVGU CPF QPG VJCV ECP QPN[ DG CEJKGXGF VJTQWIJ DTQCF
EQPUGPUWU QH CNN RCTVKGU EQPEGTPGFÿ 5WEJ C U[UVGO UJQWNF IWCTF CICKPUV KPFKUETKOKPCVG TGIWNCVQT[
OGCUWTGU IQXGTPKPI OKVKICVKQP VJCV EQWNF DG EQUV-RTQJKDKVKXG HQT FGXGNQRGTU QT PQP-DGPGHKEKCN HQT VJG 
GPXKTQPOGPVÿ  6JG ETKVKECN TQNG QH IQXGTPOGPV, VJGTGHQTG, KU VQ DCNCPEG VJG TGCUQPCDNG CPF GEQPQOKECNN[ 
XKCDNG (RTKXCVGù RTQLGEV TGNCVGF EQUVU YKVJ VJG EWTTGPV CPF HWVWTG RQVGPVKCN EQUVU VQ VJG OCTKPG
GPXKTQPOGPV CPF QVJGT UGC WUGTU CUUQEKCVGF YKVJ C OKPKOCNKUV CRRTQCEJ VQ OKVKICVKQPÿ  # FGDCVG QP VJG 
ETKVGTKC HQT KPVGTXGPVKQP YKNN JGNR VQ GPUWTG VJCV UWKVCDNG OKVKICVKQP, URGEKHKECNN[ KP VJG HQTO QH 
TGOGFKCVKQP, KU CRRNKGF KP C VCTIGVGF CPF CRRTQRTKCVG, UKVG-URGEKHKE OCPPGT CPF VJGTGD[ GPUWTG CP
CFGSWCVG TGURQPUG VQ RQUV-FTGFIKPI UKVG OCPCIGOGPV KUUWGUÿ 

# HWTVJGT RQKPV CTKUGU, KÿGÿ VJG EWTTGPV RNCPU HQT VJG HWVWTG FGUKIPCVKQP QH QHHUJQTG CTGCU CU RQUUKDNG 
5#%U QT 52#U CU RCTV QH VJG 0CVWTC þýýý PGVYQTM CPF VJG RQUUKDNG TQNG HQT VJG OCTKPG FTGFIKPI
KPFWUVT[ KP CUUGUUKPI, OQPKVQTKPI CPF OCPCIKPI UWEJ CTGCUÿ 5KOKNCTN[ $#2U QT 5#2U OC[ DGPGHKV HTQO
CP CITGGF RTQEGUU QH UKVG OCPCIGOGPV OWEJ CU VJG[ JCXG KP VJG VGTTGUVTKCN GPXKTQPOGPVÿ 

+P UGGMKPI VQ RTQITGUU VJG FGXGNQROGPV QH CRRTQRTKCVG RQNKEKGU CPF C XCTKGV[ QH VGEJPKSWGU VJCV UJQWNF 
DG CRRNKGF VQ VJG OCPCIGOGPV QH NKEGPUGF CTGCU HQNNQYKPI VJG EGUUCVKQP QH FTGFIKPI, VJGTG KU ENGCTN[ C 
UKIPKHKECPV COQWPV QH HWTVJGT CUUGUUOGPV TGSWKTGFÿ ôG EQPUKFGT VJKU VCUM OKIJV DGUV DG VCMGP HQTYCTF
D[ C /CTKPG &TGFIG 5KVG /CPCIGOGPV ôQTMKPI )TQWR EQORQUGF QH KPFWUVT[ TGRTGUGPVCVKXGU,
TGIWNCVQTU, MG[ UVCMGJQNFGTU CPF VGEJPKECN GZRGTVUÿ  6JG TGEQOOGPFCVKQPU RTQXKFG UQOG MG[ KUUWGU HQT
VJGO VQ EQPUKFGT KP VJGKT RNGPCT[ UGUUKQPÿ 

ùüù 4GEQOOGPFCVKQPU 

• ©UVCDNKUJ C OCTKPG FTGFIGF UKVG OCPCIGOGPV YQTMKPI ITQWR KPXQNXKPI KPFWUVT[,
TGIWNCVQTU, MG[ UVCMGJQNFGTU CPF VGEJPKECN GZRGTVU.

• %QPUKFGT RTKQTKVKGU HQT HWTVJGT VCTIGVGF TGUGCTEJ KPVQ FTGFIKPI KORCEV CPF TGEQXGT[
TCVGU, URGEKHKECNN[ TGNCVGF VQ C XCTKGV[ QH FTGFIKPI KPVGPUKVKGU KP VJG OQUV UGPUKVKXG JCDKVCVU 
(K.G. UVCDNG ITCXGNUÿ. 

• &GXGNQR TQDWUV ETKVGTKC HQT CUUGUUKPI TGEQXGT[ CPF FGVGTOKPKPI YJGP KPVGTXGPVKQP KP VJG 
HQTO QH TGOGFKCVKQP KU PGEGUUCT[. 

• ©ZRNQTG VJG EQPVTKDWVKQP YJKEJ VJG CIITGICVGU KPFWUVT[ ECP OCMG VQ OCTKPG $#2U CPF 
5#2U CPF VQ RCTVKEKRCVKQP KP UKVG OCPCIGOGPV QH HWVWTG QHHUJQTG 0CVWTC üûûû UKVGU. 
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$KDNKQITCRJ[

#$2, ú99ñ. 4GXKGY QH %QCUVCN *CDKVCV %TGCVKQP, 4GUVQTCVKQP CPF 4GEJCTIG 5EJGOGUÿ  4GRQTV 0WODGT 
4ÿ9ý9, #$2 4GUGCTEJ CPF %QPUWNVCPE[ .VF û998ÿ 

#VMKPUQP 2, %TQQMU, 5, )TCPV #, 4GJHKUEJ ý, üûûú.  6JG UWEEGUU QH ETGCVKQP CPF TGUVQTCVKQP 
UEJGOGU KP RTQFWEKPI KPVGTVKFCN JCDKVCV UWKVCDNG HQT YCVGTDKTFUÿ  ©PINKUJ 0CVWTG 4GUGCTEJ 4GRQTV 0Qÿ 
üþ÷, úWN[ þýýûÿ 

$ý#2# / 6JG %TQYP ©UVCVG, üûûö.  6JG #TGC +PXQNXGF, ÷VJ #PPWCN 4GRQTV (þýýþù, þýýüÿ

$QQVJ ð., üûûû.  /CTKPG GPJCPEGOGPV KP 0GY êGCNCPF RQVGPVKCN URGEKGU CPF CTGCUÿ  # TGRQTV RTGRCTGF
HQT /KPKUVT[ HQT VJG GPXKTQPOGPVÿ  0CVKQPCN +PUVKVWVG QH ôCVGT CPF #VOQURJGTKE 4GUGCTEJ .VF 
0QXGODGT þýýýÿ 

$Q[F, 5.©. CPF 4GGU, *ô., üûûúÿ  6QYCTFU CP ñPFGTUVCPFKPI QH VJG /CTKPG #IITGICVG ©ZVTCEVKQP QP
VJG 5GCDGF CU C $CUKU HQT &GXGNQRKPI CP ©%Qõ15 #RRTQCEJ HQT /CPCIGOGPVÿ é+PVGTPGV? CXCKNCDNG CV:
JVVR:òòYYYÿEGHCUÿEQÿWMòPGYUòPGYUýþý8ýûCÿJVO

$Q[F, 5. ©., CPF 4GGU, *. ô., üûû3Dÿ  #P GZCOKPCVKQP QH VJG URCVKCN UECNG QH KORCEV QP VJG OCTKPG 
DGPVJQU CTKUKPI HTQO OCTKPG CIITGICVG GZVTCEVKQP KP VJG EGPVTCN ©PINKUJ %JCPPGNÿ    ©UVWCTKPG, %QCUVCN
CPF 5JGNH 5EKGPEG, ÷7; û-ûøÿ

$Q[F, 5. ©., ôKORGPP[, &. 5., 4GGU, *. ô., %QQRGT, ï. ý. CPF %CORDGNN, 5., üûû3C.  2TGNKOKPCT[ 
QDUGTXCVKQPU QH VJG GHHGEVU QH FTGFIKPI KPVGPUKV[ QP VJG TG-EQNQPKUCVKQP QH FTGFIGF UGFKOGPVU QHH VJG 
UQWVJGCUV EQCUV QH ©PINCPF (#TGC þþþùÿ  ©UVWCTKPG, %QCUVCN CPF 5JGNH 5EKGPEG, ÷7; þý9-þþ3ÿ 

$TQYP, %.ð., *GYGT, #.ð., ýGCFQYU, î.ð., ôKORGPP[, &.5., %QQRGT, ï.ý., 4GGU, *.ô. CPF 
8KXKCP, %.ý.)., üûûú. /CRRKPI QH ITCXGN DKQVQRGU CPF GZCOKPCVKQP QH VJG HCEVQTU EQPVTQNNKPI VJG
FKUVTKDWVKQP, V[RG CPF FKXGTUKV[ QH VJGKT DKQNQIKECN EQOOWPKVKGUÿ  %©ö#5 5EKGPEG 5GTKGU 6GEJPKECN
4GRQTV 0Qÿ ûûüÿ (&ö4# 4GUGCTEJ 2TQLGEV #©ý9ý8ù .QYGUVQHVÿ   

%GEECNFK *., üûûü.  #TVKHKEKCN 4GGHU XGTUWU ñPFGTYCVGT 5VTWEVWTGU VQ ©PJCPEG ©EQNQI[ CPF öKUJGTKGU:
#P CVVGORV QH ENCUUKHKECVKQP CPF HWVWTG YC[U QH TGUGCTEJÿ  $KQNQIKC /CTKPC /GFKVGTTCPGC ïQNÿ 9 (þù 
Rü3-÷ý þýýþ 

%GHCU (üûûúÿ ôQTMUJQR QP ©EQNQIKECN õWCNKV[ 1DLGEVKXGU HQT /CTKPG #IITGICVG ©ZVTCEVKQP � 
2TGUGPVCVKQPU é+PVGTPGV? CXCKNCDNG CV: JVVR:òòYYYÿEGHCUÿEQÿWMòPGYUòGEQ-RTQITCOOGÿRFH

%JKUJQNO 5., üûûû.  5VKTTKPI VKOGU KP VJG 5QWVJGTP 1EGCPÿ  0CVWTG üý7 (ø8ý÷ù Rø8÷-ø87ÿ 

%TKRRU 5., 2KEMGP )., #CDGN ð.R., #PFGTUGP 1.ï., *G[YQTVJ %., ðCMQDUGP ý., ïTKUVKCPUGP 4., 
ýCTMGP %., 2CWNUGP ð.©., 5JCY &., #PPCPF #., ðCEQDUGP 6.). CPF *GPTKMUGP +.$., ú99ñ.
&KURQUCN QH QKN-DCUGF EWVVKPIU 4GRQTV 4ö-98òý97 HQT 6JG 0QTYGIKCP 1KN +PFWUVT[ #UUQEKCVKQPÿ 
4QICNCPF 4GUGCTEJ #RTKN û998ÿ 

&G )TQQV 5.ð., ú9ñ÷.  /CTKPG 5CPF CPF )TCXGN ©ZVTCEVKQP KP VJG 0QTVJ #VNCPVKE CPF KVU 2QVGPVKCN 
©PXKTQPOGPVCN +ORCEV, YKVJ ©ORJCUKU QP VJG 0QTVJ 5GCÿ   1EGCP /CPCIGOGPV, ûý: þû-3øÿ 

&G )TQQV, 5.ð. ú979ÿ  #P #UUGUUOGPV QH VJG 2QVGPVKCN ©PXKTQPOGPVCN +ORCEV QH .CTIG 5ECNG 5CPF 
&TGFIKPI HQT VJG $WKNFKPI QH #TVKHKEKCN +UNCPFU KP VJG 0QTVJ 5GCÿ  1EGCP /CPCIGOGPV, ÷: þûû-þ3þÿ 
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&©%1&©, üûûú.  $GPGHKEKCN ñUG QH öKPG-)TCKPGF /CKPVGPCPEG &TGFIGF /CVGTKCN, &GVGTOKPCVKQP QH 
VJG ©EQNQIKECN %QPUGSWGPEGU QH &TGFIGF-OCVGTKCN ©ORNCEGOGPV (&©%1&©ù - 
YYYÿEGHCUÿEQÿWMòFGEQFGòWUG

&GURTG\, ý., üûûû.  2J[UKECN CPF DKQNQIKECN KORCEV QH OCTKPG CIITGICVG GZVTCEVKQP CNQPI VJG öTGPEJ 
EQCUV QH VJG ©CUVGTP ©PINKUJ %JCPPGNÿ  5JQTV CPF NQPI-VGTO RQUV-FTGFIKPI TGUVQTCVKQPÿ  +%©5 úQWTPCN QH 
/CTKPG 5EKGPEG ÷7, ûüþ8-ûü38ÿ 

&QQF[ ð.2., üûû3ÿ  %QCUVCN *CDKVCV 4GUVQTCVKQP-VQYCTFU IQQF RTCEVKEG, +PVTQFWEVQT[ 4GRQTVÿ  2CTV QH 
VJG .+ö© HWPFGF .KXKPI YKVJ VJG 5GC 2TQLGEVÿ  0CVKQPCN %QCUVCN %QPUWNVCPVUÿ 

&QQF[ ð.2 CPF 4CPFCNN 4.©., üûû3. # IWKFG VQ VJG /CPCIGOGPV CPF 4GUVQTCVKQP QH %QCUVCN 
ïGIGVCVGF 5JKPINGÿ  %QPVTCEV 0Qÿ  /#4 ý÷-ý3-ýýþ ©PINKUJ 0CVWTG 

&WPECP ý õ 5VCTM ï., üûûû.  ©NNKQV $C[ò&WYCOKUJ 4GUVQTCVKQP 2TQLGEV, ©NNKQV $C[ 0GCTUJQTG 
5WDUVTCVG ©PJCPEGOGPV /QPKVQTKPI 2NCPÿ  ©NNKQV $C[ò&WYCOKUJ 2CPGN 2WDNKECVKQP 0Q þ÷ÿ  /C[ þýýýÿ 

&WVEJ ýKPKUVT[ QH 6TCPURQTV CPF 2WDNKE îQTMU, ú99ú.  4GIKQPCN ©ZVTCEVKQP 2NCP HQT VJG &WVEJ 2CTV 
QH VJG 0QTVJ 5GCÿ  ©PXKTQPOGPVCN +ORCEV 5VCVGOGPVÿ (410ò©+5ùÿ  1EVQDGT û99ûÿ 

©OW, üûûûÿ  #TGC ü3øòþýþ %TQUU 5CPFU $GPVJKE 5WTXG[ÿ  4GRQTV 0Qÿ ýýòúòûòý3òýûü÷òýû79ÿ 

©OW, üûûüCÿ  #TGC þ÷ü %TQUU 5CPFU $GPVJKE ©EQNQI[ 5VWF[ÿ  4GRQTV 0Qÿ ýþòúòûòý3òýüý8òý3ýýÿ

©OW ôVF., üûûüD.  *CUVKPIU 5JKPING $CPMÿ  /CETQDGPVJKE ©EQNQI[ 5VWF[ (þýýûùÿ  4GRQTV 0Qÿ 
ýþòúòûòý3òý339òý3þ3, VQ VJG 4GUQWTEG /CPCIGOGPV #UUQEKCVKQPÿ 

©OW ôVF., üûûüE.  +PPGT 1YGTU &TGFIG 2KV %QORCTKUQPÿ  4GRQTV 0Qÿ ýþòúòûòý3òý378òýþ7ýòöKPCN, VQ
*CPUQP #IITGICVGU /CTKPG .VFÿ   

©OW ôVF., üûûüFÿ  0CUJ $CPM &TGFIKPI .KEGPEG #TGC $GPVJKE ©EQNQI[ 5VWF[ÿ  4GRQTV 0Q
ýþòúòûòý3òýþüüòýþ9÷ÿ 

)CNN ý, 4QUU #, íGNFKU ð CPF &CXKU ð., üûûû.  2J[VQRNCPMVQP KP 2GNQTWU 5QWPF HQQF HQT OWUUGNUÿ 
ôCVGT CPF #VOQURJGTG 8 (3ù R8-ûýÿ 

*QTYQQF ð., üûûü.  öKUJGT[ ©ZENWUKQP êQPGU: PQV CNN IQQF, PQV CNN DCF (GNGEVTQPKE RTGUGPVCVKQP, 
YYYÿEGHCUÿEQÿWMòHUOKòGZENWUKQPA\QPGUÿRFHùÿ  %©ö#5, .QYGUVQHVÿ 

ðGPPKPIU 5., ú999.  6JG %CUG HQT 0Q-6CMG êQPGUÿ  öKUJKPI 0GYU ûþVJ /CTEJ û999ÿ 

ðQJPUQP %.ý., 6WTPDWNN %.)., 6CUMGT ý.ô., üûûüÿ  0CVWTC þýýý KP ñð 1HHUJQTG ôCVGTU:  #FXKEG VQ 
UWRRQTV VJG KORNGOGPVCVKQP QH VJG ©% *CDKVCVU CPF $KTFU &KTGEVKXGU KP ñð QHHUJQTG YCVGTUÿ  ú0%% 
4GRQTV 3þ÷ÿ 

ïGPP[ #. ð., CPF 4GGU *. ô., ú99öÿ  6JG ©HHGEVU QH /CTKPG )TCXGN ©ZVTCEVKQP QP VJG /CETQDGPVJQU: 
©CTN[ 2QUV-FTGFIKPI 4GEQNQPKUCVKQPÿ  /CTKPG 2QNNWVKQP $WNNGVKP, ïQNÿ þ8, 0Qÿ 7, RRÿ üüþ-üü7ÿ 

ïGPP[ #. ð., 4GGU, *. ô., CPF ôGGU, 4. )., ú99úÿ  #P KPVGT-TGIKQPCN EQORCTKUQP QH ITCXGN
CUUGODNCIGU QHH VJG ©PINKUJ GCUV CPF UQWVJ EQCUVU:  2TGNKOKPCT[ 4GUWNVUÿ  +%©5 %/ û99ûò©:þ7ÿ 
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ï[TKCMQRQWNQU %., 6UGNGPVKU $. CPF þTCPV\KU #., üûûü.  ñPFGTYCVGT /CTKPG 2TQVGEVGF #TGCU:
2TQRQUKPI C 0QXGN 6QWTKUV #VVTCEVKQP YKVJKP CP ©HHGEVKXG %QCUVCN êQPG /CPCIGOGPV 2NCP HQT )TGGEGÿ
öTQO HKTUV 5EKGPVKHKE %QPHGTGPEG QP 1EGCPQITCRJKE #URGEVU HQT C 5WUVCKPCDNG /GFKVGTTCPGCP, #VJGPU 
þýýþÿ  ©WTQRGCP öGFGTCVKQP QH /CTKPG 5EKGPEG CPF 6GEJPQNQI[ 5QEKGVKGUÿ 

ôxRG\-ðCOCT, ©. õ ýGLWVQ, ð. ú9ññ.  +PHCWPCN $GPVJKE 4GEQNQPKUCVKQP CHVGT &TGFIKPI 1RGTCVKQPU KP 
.C %QTWwC $C[, 0ô 5RCKPÿ  %CJÿ $KQNÿ /CTÿ þ9: 37-ü9ÿ 

ýKNNPGT, 4. 5., &KEMUQP, 4. 4., CPF 4QNHG, ý. 5., ú977ÿ  2J[UKECN CPF DKQNQIKECN UVWFKGU QH C FTGFIKPI 
ITQWPF QHH VJG GCUV EQCUV QH ©PINCPFÿ  +%©5 %/, û977ò©:ü8ÿ û-ûûÿ 

0GYGNN, 4.%, 5GKFGTGT, ô. ð., 5KORUQP, 0. ý., CPF 4QDKPUQP, ð. ©., üûûüÿ  +ORCEV QH /CTKPG 
#IITGICVG &TGFIKPI CPF 1XGTDQCTF 5ETGGPKPI QP $GPVJKE $KQNQIKECN 4GUQWTEGU KP VJG %GPVTCN 0QTVJ
5GC:  2TQFWEVKQP .KEGPEG #TGC üý8, %QCN 2KVÿ  /CTKPG ©EQNQIKECN 5WTXG[U .VF 6GEJPKECN 4GRQTV 0Qÿ 
©4ûòüòýþ VQ VJG $TKVKUJ /CTKPG #IITGICVG 2TQFWEGTU #UUQEKCVKQPÿ  7þRRÿ 

0GYGNN, 4.%., 5GKFGTGT, ô. ð., *KVEJEQEM, &.4., ú99ñ. 6JG +ORCEV QH &TGFIKPI ôQTMU KP %QCUVCN 
ôCVGTU: # 4GXKGY QH VJG 5GPUKVKXKV[ VQ &KUVWTDCPEG CPF 5WDUGSWGPV 4GEQXGT[ QH $KQNQIKECN 4GUQWTEGU 
QP VJG 5GCDGFÿ  1EGCPQITCRJ[ CPF /CTKPG $KQNQI[: CP #PPWCN 4GXKGY 3ø: ûþ7-78ÿ 

1HHKEG QH VJG &GRWV[ 2TKOG ýKPKUVGT, üûûü.  /CTKPG /KPGTCNU )WKFCPEG 0QVG û:  )WKFCPEG QP VJG
©ZVTCEVKQP D[ &TGFIKPI QH 5CPF, )TCXGN CPF 1VJGT /KPGTCNU HTQO VJG ©PINKUJ 5GCDGFÿ  %QPUWNVCVKQP 
2CRGTÿ  1&2/,  .QPFQPÿ 

2CNGTOQ ý., 5JCHGT 4., $TCPPQP ð., ý[GT 6., 6TWKVV %., íCRRK ý., 5MQIGTDQG ð., 5VWTIKU 6.,
îCFG 4., )WPPKUQP &., )TKHHKP &., 6CVWO *. CPF 2QTV\GT 5., ú9ñ9.  ©XCNWCVKQP QH FTGFIGF OCVGTKCN 
FKURQUCN CNVGTPCVKXGU HQT ñ5 0CX[ *QOGRQTV CV ©XGTGVV ôCUJKPIVQP, É6GEJPKECN 4GRQTV ©. � 89-û, ñ5
#TO[ ©PIKPGGT ôCVGTYC[U ©ZRGTKOGPV 5VCVKQP, ïKEMUDWTI, /KUUKUUKRRKÿ 

2G[TG, $WUJ CPF 2NWPMGV, üûûü.  %QCUVCN 4GUVQTCVKQP, 4GDWKNFKPI öKUJGT[ *CDKVCVÿ  .QWKUKCPC 
#ITKEWNVWTG ïQNÿ ü÷, 0Qÿ þ, þýýþÿ 

2QKPGT, +.4. õ ïGPPGF[, 4., ú9ñö.  %QORNGZ 2CVVGTPU QH %JCPIG KP VJG /CETQDGPVJQU QH C .CTIG 
5CPFDCPM öQNNQYKPI &TGFIKPIÿ  /CTKPG $KQNQI[ 78: 33÷-3÷þÿ 

2QNWPKP 0. CPF îCDPKV\ %., üûûúÿ  /CTKPG 2TQVGEVGF #TGCU KP VJG 0QTVJ 5GCÿ  $TKGHKPI 2CRGT û, 
öKUJGTKGU 5QEKGV[ QH VJG $TKVKUJ +UNGU (ö5$+ùÿ  )TCPVC +PHQTOCVKQP 5[UVGOU þýýûÿ 

óWCTT[ 2TQFWEVU #UUQEKCVKQP, üûû3. 1&2/ %QPUWNVCVKQP: TGXKUKQP QH PCVKQPCN TGIKQPCN IWKFGNKPGU
HQT CIITGICVG RTQXKUKQP KP ©PINCPF þýýû-þýûøÿ 

4GGU, *. ô., ú9ñ7ÿ  # UWTXG[ QH VJG DGPVJKE HCWPC KPJCDKVKPI ITCXGN FGRQUKVU QHH *CUVKPIU, 5QWVJGTP 
©PINCPFÿ  +%©5 %/, û987ò.:û9, û-û9ÿ 

4GGU, *.ô., üûûúÿ  2TCEVKECN EQPUKFGTCVKQPU TGNCVKPI VQ VJG FGTKXCVKQP QH ©EQNQIKECN õWCNKV[ 1DLGEVKXGU 
HQT OCTKPG CIITGICVG GZVTCEVKQP CEVKXKVKGU é+PVGTPGV? CXCKNCDNG CV:
JVVR:òòYYYÿEGHCUÿEQÿWMòPGYUòPGYUýþý8ýûCÿJVO

4WUUGNN, ý üûû3ÿ  /CTKPG #IITGICVGU:  2CUV, 2TGUGPV CPF öWVWTG � VTCPUETKRV QH CFFTGUU VQ OCTKPG
DKQFKXGTUKV[ EQPHGTGPEGÿ 
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5CMUJCWI ©., 1NUGP ì. CPF *QGNN ©., ú99ø. /CTKEWNV TGUGCTEJ RTQITCOOG: öGTVKNKUKPI OCTKPG 
GEQU[UVGOU VQ JCTXGUV OQTGÿ  %QWPEKN OGGVKPI QH VJG +PVGTPCVKQPCN %QWPEKN HQT VJG ©ZRNQTCVKQP QH VJG
5GC, #CNDQTI Rþû-þ9, 5GRVGODGT û99÷ÿ 

5CTFh, 4., 2KPGFQ, 5., )TGOCTG, #. õ 6CDQCFC, 5., üûûû.  %JCPIGU KP VJG &[PCOKEU QH UJCNNQY 
5CPF[-DQVVQO #UUGODNCIGU FWG VQ 5CPF ©ZVTCEVKQP KP VJG %CVCNCP ôGUVGTP /GFKVGTTCPGCP 5GCÿ  +%©5 
úQWTPCN QH /CTKPG 5EKGPEG, ÷7: ûüüø-ûü÷3ÿ 

5GCOCP î. CPF ðGPUGP #., üûûû.  2WTRQUGU CPF RTCEVKEGU QH CTVKHKEKCN TGGH GXCNWCVKQPÿ  +P: #TVKHKEKCN
TGGH GXCNWCVKQP YKVJ CRRNKECVKQP VQ PCVWTCN OCTKPG JCDKVCVU (©Fÿ 5GCOCP ôÿù %4% 2TGUU þýýýÿ 

5JGNVQP, 4.).ð. CPF 4QNHG, ý.5., ú97ü. The biological implications of aggregate extraction: recent
studies in the English Channel.  4GRQTV VQ +%©5 D[ /#öö öKUJGTKGU .CDQTCVQT[ÿ 

5JGPI ì., üûûû.  2J[UKECN EJCTCEVGTKUVKEU CPF GPIKPGGTKPI QH TGGH UKVGUÿ  +P: #TVKHKEKCN TGGH GXCNWCVKQP 
YKVJ CRRNKECVKQP VQ PCVWTCN OCTKPG JCDKVCVU (©Fÿ 5GCOCP ôÿù %4% 2TGUU þýýýÿ 
ñð /CTKPG 5#%U 2TQLGEV (þýýûù  0CVWTC þýýý ©WTQRGCP /CTKPG 5KVGU � GEQNQIKECN UGPUKVKXKV[ CPF
OCPCIGOGPV TGSWKTGOGPVUÿ 

ë5 #TO[ %QTRU QH ©PIKPGGTU, ú999.  +ORNGOGPVCVKQP 5VTCVGI[ QH VJG &TGFIGF OCVGTKCN /CPCIGOGPV
2NCP HQT VJG 2QTV QH 0GY íQTM CPF 0GY úGTUG[ 6GEJPKECN #RRGPFKZÿ  ñ5 #TO[ %QTRU QH ©PIKPGGTU 
0GY íQTM &KUVTKEV 5GRVGODGT û999ÿ 

ë5 #TO[ %QTRU QH ©PIKPGGTU îCVGTYC[U ©ZRGTKOGPV 5VCVKQP, ú9ñ9.  ©PXKTQPOGPVCN ©HHGEVU QH
&TGFIKPI  ©©&2 ý7-û � ý7-÷ÿ 

8CP &CNHUGP, ð.#., ©UUKPM, ï., 6QZXKI, *., ýCFUGP, ð., 4QOGTQ, ð. õ ýCP\CPGTC, ý., üûûû.  
&KHHGTGPVKCN 4GURQPUG QH OCETQ\QQDGPVJQU KP VJG 0QTVJ 5GC CPF VJG ôGUVGTP /GFKVGTTCPGCPÿ  +%©5 
úQWTPCN QH OCTKPG 5EKGPEG, ÷7: ûü39-ûüü÷ÿ 

8CP FGT 8GGT, *.î., $GTIOCP, ý.ð.0. õ $GWMGOC, ð.ð., ú9ñø. &TGFIKPI #EVKXKVKGU KP VJG &WVEJ 
ôCFFGP 5GC: ©HHGEVU QP /CETQDGPVJKE +PHCWPCÿ  0GVJGTNCPFU úQWTPCN QH 5GC 4GUGCTEJÿ  û9: û83-û9ýÿ 

8CP ýQQTUGN, ). î. 0. ý., ú99öÿ  6JG ðNCXGTDCPM (0QTVJ 5GCù, IGQOQTRJQNQI[, OCETQDGPVJKE 
GEQNQI[ CPF VJG GHHGEV QH ITCXGN GZVTCEVKQP (RRÿ û-ø÷ùÿ  $WTGCW ôCCTFGPDWTI, %WNGODQTI, 4GRQTV 0Qÿ 
04 9üÿþüÿ 

8CP ýQQTUGN, ). î. 0. ý, CPF îCCTFGPDWTI, *. î., ú99úÿ  5JQTV-VGTO TGEQXGT[ QH 
IGQOQTRJQNQI[ CPF OCETQDGPVJQU QH VJG ðNCXGTDCPM (0QTVJ 5GCù CHVGT ITCXGN GZVTCEVKQP (RRÿ ÷-÷üùÿ 
$WTGCW ôCCTFGPDWTI, %WNGODQTI, 4GRQTV 0Qÿ 04 9ûÿþýÿ 

îCTFGNN #TOUVTQPI ú99÷.  4GENCOCVKQP QH &COCIGF .CPF HQT 0CVWTG %QPUGTXCVKQPÿ  (*/51ù 

îJKVG, ). ð. CPF )KNDGTV, ð. %. (GFUÿ, üûû3.  *CDKVCV ETGCVKQP JCPFDQQM HQT VJG OKPGTCNU KPFWUVT[ÿ
6JG 452$, 5CPF[ÿ
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)NQUUCT[ 

#ORJKRQF UOCNN ETWUVCEGCP YKVJ C HNCVVGPGF DQF[ (GÿIÿ UCPF HNGCùÿ

$GPVJKE QH VJG UGCDGFÿ

$KQIGPKE TGGHU TGGHU ETGCVGF D[ NKXKPI QTICPKUOU (GÿIÿ TQUU YQTOùÿ

$KQOCUU VJG VQVCN SWCPVKV[ QH NKXKPI QTICPKUOU KP C IKXGP CTGC, GZRTGUUGF KP VGTOU QH 
NKXKPI QT FT[ YGKIJV, QT GPGTI[ XCNWG RGT WPKV CTGCÿ 

$KQVQRG VJG RJ[UKECN JCDKVCV YKVJ KVU CUUQEKCVGF DKQNQIKECN EQOOWPKV[; VJKU VGTO TGHGTU 
VQ VJG EQODKPCVKQP QH C RJ[UKECN GPXKTQPOGPV CPF KVU FKUVKPEVKXG CUUGODNCIG QH 
EQPURKEWQWU URGEKGUÿ 

$KXCNXG OQNNWUE YKVJ VYQ JKPIGF UJGNNU (GÿIÿ OWUUGN, EQEMNGù 

$T[Q\QCP OGODGT QH VJG 2J[NWO $T[Q\QC (ÂOQUU CPKOCNU�ùÿ %QNQPKCN, 
HKNVGT-HGGFKPI KPXGTVGDTCVGU VJCV HQTO GNCDQTCVG, DTCPEJGF QT GPETWUVKPI 
EQNQPKGU CVVCEJGF VQ C JCTF UWDUVTCVGÿ 

%KTECNKVVQTCN UWDVKFCN \QPG FQOKPCVGF D[ CPKOCNU, YJGTG NQY NKIJV NGXGNU NKOKV 
CNICN ITQYVJÿ 

©EJKPQFGTO OGODGT QH VJG 2J[NWO ©EJKPQFGTOCVC; KPXGTVGDTCVG 
CPKOCN YKVJ ÷-TC[GF DQF[ U[OOGVT[ GÿIÿ UVCTHKUJ, 
DTKVVNGUVCT, UGC WTEJKPÿ 

©RKHCWPC CPKOCNU NKXKPI CVVCEJGF VQ VJG UWTHCEG QH VJG UWDUVTCVGÿ 

*[FTQKF OGODGT QH VJG 2J[NWO %PKFCTKC, %NCUU *[FTQ\QCÿ %QNQPKCN CPKOCN HQTOKPI 
DTCPEJGF QT WPDTCPEJGF EQNQPKGU CVVCEJGF VQ VJG UWDUVTCVWOÿ 

ý[UKFKC 5JTKOR NKMG ETGCVWTGU NGUU VJCP þÿ÷ EO NQPI, TGEQIPKUCDNG D[ VJGKT CRRGPFCIGU; 
VJG[ JCXG PQ PKRRGTU DWV GKIJV RCKTU QH DTCPEJGF UYKOOKPI NGIU, GPENQUGF D[
C VJKP ECTCRCEGÿ 

+PHTCNKVVQTCN UWDVKFCN \QPG FQOKPCVGF D[ RNCPVUÿ 

+PHCWPC  CPKOCNU NKXKPI DGPGCVJ VJG UWTHCEG QH VJG UWDUVTCVGÿ 

2QN[EJCGVG YQTO QH VJG 2J[NWO #PPGNKFC, %NCUU 2QN[EJCGVC RQUUGUUKPI OCP[ UGIOGPVU 
YKVJ RCKTGF CRRGPFCIGU (GÿIÿ TCIYQTOùÿ 

5GUUKNG HKZGF KP QPG RQUKVKQP; KOOQDKNG 

5WDNKVVQTCN DGNQY VJG NQY YCVGT OCTM

6WPKECVGU CNUQ MPQYP CU UGC USWKTVU CTG UOCNN HKNVGT HGGFKPI KPXGTVGDTCVGU QH VJG 2J[NWO
%JQTFCVCÿ
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+PVTQFWEVKQP VQ 4GOGFKCVKQP QH *CDKVCVU 

%.1 ©ZCORNG QH &GHKPKPI %QPEGRVWCN $QWPFCTKGU HQT MCPCIGOGPV &GEKUKQPU 
(TGHGTGPEG UGEVKQP ÿ.3.1) 

5GEVKQP õý3ý1 KFGPVKHKGF VJG PGGF VQ FGHKPG EQPEGRVWCN DQWPFCTKGU CTQWPF VJG PCVWTCN CPF CPVJTQRQIGPKE
GNGOGPVU VQ DG EQPUKFGTGF KP C IKXGP GEQU[UVGO TGOGFKCVKQP UEJGOGý

6JG 2CEKHKE ùQTVJYGUV %QCUVCN ©EQU[UVGOU 4GIKQPCN 5VWF[ (2ù%©45) KPKVKCVKXG JCU UQWIJV VQ DTKPI 
OCPCIGTU CPF UEKGPVKUVU VQIGVJGT KP C TGUQWTEG HQEWUGF CPCN[UKU QH GEQU[UVGOUý  %GPVTCN VQ VJKU
CRRTQCEJ KU VJG DGNKGH VJCV EQOOWPKECVKQP DGVYGGP UEKGPVKUVU (DQVJ PCVWTCN CPF UQEKCN) CPF TGUQWTEG
OCPCIGTU KU GUUGPVKCN VQ VJG CFXCPEGOGPV QH QWT WPFGTUVCPFKPI QH VJG HWPEVKQP CPF XCTKCDKNKV[ QH 
EQCUVCN GEQU[UVGOU, VJG GHHGEVU QH OCPCIGOGPV RTCEVKEGU, CPF VJG GEQPQOKE, UQEKCN CPF GEQNQIKECN 
EQPUGSWGPEGU QH XCTKQWU V[RGU QH EJCPIG (2ù%©45 1999)ý  

#V KPVGTFKUEKRNKPCT[ YQTMUJQRU, VJG XKGYU QH UVCMGJQNFGTU JCXG DGGP WUGF VQ CUUGUU VJG TGNCVKXG 
KORQTVCPEG QH ÉCFXGTUGÌ GEQNQIKECN GHHGEVU CPF VJG TGNCVKXG UKIPKHKECPEG QH JWOCP CEVKXKVKGU CPF VJGKT 
EQPVTKDWVKQP VQ VJGUG GEQNQIKECN GHHGEVUý 6JKU CUUGUUOGPV YCU HQEWUGF QP XCNWGF GEQU[UVGO 
EQORQPGPVU (8©%U) URGEKHKECNN[, 2CEKHKE UCNOQP, &WPIGPGUU ETCD, 2CEKHKE Q[UVGT, CPF UJQTGNCPFUý 

8©% FKCITCOU UWEJ CU VJCV UJQYP KP HKIWTG %ý1, CTG WUGF VQ FGHKPG VJG GEQU[UVGO DQWPFCTKGU CPF
KFGPVKH[ VJG TCPIG QH KPHNWGPEGU VJCV CHHGEV CPF ø QT FGRGPF QP VJG GEQU[UVGO EQORQPGPVUý
4GOGFKCVKQP UVTCVGIKGU YJKEJ CTG TQQVGF KP C UKOKNCT JQNKUVKE EQPEGRVWCN CRRTQCEJ YKNN IWKFG OCPCIGTU 
KPVQ EQPUKFGTKPI, CPF JQRGHWNN[ CFFTGUUKPI, VJG YKFGT UQEKCN CPF GEQPQOKE KORCEVU QH C IKXGP RNCPý 

þKIWTG %.1ý 8CNWGF ©EQU[UVGO %QORQPGPVU (8©%) HQT 2CEKHKE ü[UVGT. 
5QWTEG: 2TQVGEVKPI CPF 4GUVQTKPI 2CEKHKE 0QTVJYGUV ©UVWCTKGU (20%©45 1999) 

ñQDU ø +PEQOG

5KVG-URGEKHKE 
%QOOGTEKCN ö[UVGT 

2TQFWEVKQP

/CTMGV 5WRRN[ø&GOCPF 
%QPUWOGT %QPHKFGPEG 

*CTXGUV îKUJGTKGU 
4GIWNCVKQP 

4GIWNCVKQP 
ö[UVGT 
ôTQYVJ

ùGCTUJQTG
2J[UKECN 

öEGCPQITCRJ[ 
%NKOCVG 

%QPFKVKQPU

%JGOKECN
%QPVCOKPCVKQP

2J[UKECN 
#NVGTCVKQP

©UVWCTKPG 
%KTEWNCVKQP 

$KQVQZKPU

ûCVGT 
ïWCNKV[ 

ôJQUV 
5JTKOR

*CDKVCV 
ïWCPVKV[ ü 

ïWCNKV[ 2J[VQRNCPMVQP
2TQFWEVKQP

ü[UVGTU 

-G[ý
$NWG � ÿCVGT %QNWOP
6CP � 5GFKOGPV
þTGGP � $KQNQIKECN 
4GF � *WOCP 5WDU[UVGO 
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%.û 2QNKE[ úWKFCPEG QP 4GUVQTCVKQP  
(TGHGTGPEG UGEVKQP ÿ.3.û) 

5VCVWVQT[ QDNKICVKQPU CTG RNCEGF WRQP NKEGPEG JQNFGTU HQT VGTTGUVTKCN OKPGTCN YQTMKPIU EQPEGTPKPI DQVJ 
VJG CHVGT-WUG CPF TGNCVGF CHVGTECTG EQPFKVKQPU HQT GZVTCEVKQP UKVGUý  6JGUG CTG EQPVCKPGF KP 5EJGFWNG þ QH 
VJG 6QYP CPF %QWPVT[ 2NCPPKPI #EV (1990) CPF VJG 6QYP CPF %QWPVT[ 2NCPPKPI (5EQVNCPF) #EV 1997ý 

#HVGTECTG %QPFKVKQP: # EQPFKVKQP TGSWKTKPI VJCV UWEJ UVGRU UJCNN DG VCMGP CU OC[ DG PGEGUUCT[ VQ 
DTKPI VJG NCPF VQ VJG TGSWKTGF UVCPFCTF HQT YJKEJGXGT QH VJG HQNNQYKPI WUGU KU URGEKHKGF KP VJG 
EQPFKVKQP, PCOGN[ CITKEWNVWTG, HQTGUVT[ QT COGPKV[ý 

#P CHVGTECTG EQPFKVKQP OC[ GKVJGT URGEKH[ VJG UVGRU VQ DG VCMGP, QT TGSWKTG VJCV UVGRU DG VCMGP KP 
CEEQTFCPEG YKVJ C UEJGOG (TGHGTTGF VQ CU CP CHVGTECTG UEJGOG)ý 

6JG UVGRU VJCV OC[ DG URGEKHKGF KP CP CHVGTECTG EQPFKVKQP QT CHVGTECTG UEJGOG CTG RNCPVKPI, EWNVKXCVKPI, 
HGTVKNKUKPI, YCVGTKPI, FTCKPKPI QT QVJGTYKUG VTGCVKPI QH VJG NCPFý 

îWTVJGT RQNKE[ QP TGUVQTCVKQP CPF CHVGTECTG UEJGOGU HQT VJG VGTTGUVTKCN GPXKTQPOGPV KU EQPVCKPGF YKVJKP
/2ô7, VJG TGENCOCVKQP QH OKPGTCN YQTMKPIU CPF KP 22ô9 (199õ) ùCVWTG %QPUGTXCVKQPý  

2CTCITCRJ õú QH 22ô9 UVCVGU VJCV: 

ÂExtraction of minerals can create new types of habitat in areas where they were formerly rare or 
absent, while quarry faces may provide a valuable supplement to natural rock outcrops since features 
of geological importance may be revealed during quarrying operations.  MPAs and mineral 
companies should bare in mind opportunities for habitat creation and enhancement even where nature 
conservation is not the primary end-use of the siteý� 

ôQXGTPOGPV RQNKE[ VJWU RTQXKFGU EQPUKFGTCDNG UEQRG HQT JCDKVCV ETGCVKQP UEJGOGU HQT HQTOGT SWCTTKGUý 
5WEJ IQXGTPOGPV RQNKE[ CU GZKUVU TGICTFKPI TGOGFKCVKQP ø CHVGTECTG HQT VJG OCTKPG CIITGICVG KPFWUVT[ 
KU EQPVCKPGF KP //ô1 YJKEJ UVCVGU: 

ÂDredging should aim to leave the seabed in a similar physical condition to that present before
dredging started in order to enhance the possibility of, and rate at which, the seabed recovers 
physically and biologically to its pre-dredging conditioný�

%QORCTGF VQ VJG UKVWCVKQP QP NCPF, VJKU QHHGTU NGUU UEQRG HQT JCDKVCV ETGCVKQP CPF KV KU PQV CNVQIGVJGT 
ENGCT YJCV OGVJQFU QH TGOGFKCVKQP YQWNF DG GODTCEGF D[ VJG CDQXG UVCVGOGPVý  6JKU KU FGVGTOKPGF QP 
C ECUG D[ ECUG DCUKU CU RCTV QH VJG EQPFKVKQPU YJKEJ YKNN DG CVVCEJGF VQ PGY NKEGPUG CRRNKECVKQPUý  îQT 
CRRTQXGF NKEGPUGU, VJG 5GETGVCT[ QH 5VCVG KU NKMGN[ VQ CVVCEJ C ENCWUG URGEKH[KPI VJG EQPFKVKQP KP YJKEJ 
VJG UGCDGF KU VQ DG NGHV CV EGUUCVKQP QH FTGFIKPIý  #P[ TGOGFKCVKQP WPFGTVCMGP HQT C IKXGP NKEGPUG CTGC 
YQWNF PGGF VQ QRGTCVG YKVJKP VJG RCTCOGVGTU HQT CHVGTECTG NCKF FQYP D[ VJG 5GETGVCT[ QH 5VCVGý 

+V KU CNUQ RQUUKDNG TGOGFKCVKQP YQWNF DG URGEKHKECNN[ QTFGTGF D[ VJG 5GETGVCT[ QH 5VCVG YJGTG
OQPKVQTKPI QH VJG FTGFIG UKVG QT CFLCEGPV CTGCU KPFKECVG CP WPCEEGRVCDNG KORCEVý 

ÂWhere monitoring indicates that the marine environment outside the dredging area is being
unacceptably affected as a direct result of the dredging activity, the Secretary of State will consider 
carefully what action is needed to minimise further damage or, if considered necessary, to restore the
area.� (ö&2/ ú00ú) 
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%.3 %QOOQP 6JGOGU MCTKPG XU. 6GTTGUVTKCN � ©ZRNCPCVKQP QH MCKP 6JGOGU 

+ORQTVCPV RCTCNNGNU ECP DG FTCYP DGVYGGP VJG SWCTT[KPI KPFWUVT[ CPF VJG OCTKPG CIITGICVG KPFWUVT[
YJKEJ OGTKV EQPUKFGTCVKQP KP VJG FGXGNQROGPV QH TGOGFKCVKQP RQNKE[ HQT OCTKPG CIITGICVG UKVGUý 

%3.1 2J[UKECN 5KOKNCTKVKGU DGVYGGP VJG SWCTTKGF NCPFUECRG / OCTKPG CIITGICVG UKVGU 

• 4GOQXCN QH QXGTDWTFGP 
ïWCTT[KPI, KP EQOOQP YKVJ FTGFIKPI, IGPGTCNN[ GPVCKNU VJG TGOQXCN QH QXGTDWTFGPý  6JG
TGOQXCN QH VQRUQKN KP SWCTTKGU YKNN IGPGTCNN[ TGUWNV KP C NQUU QH HGTVKNKV[, YJKEJ KPGXKVCDN[ JCU CP 
GHHGEV QP GEQNQIKECN TGEQNQPKUCVKQPý  6JKU EJCTCEVGTKUVKE UJQWNF PQV DG XKGYGF CU GPVKTGN[ 
PGICVKXG UKPEG KV VGPFU VQ TGUVTKEV KPXCUKQP D[ CIITGUUKXG PWVTKGPV FGOCPFKPI URGEKGU, 
RQVGPVKCNN[ CNNQYKPI C YKFGT FKXGTUKV[ QH NGUU CIITGUUKXG URGEKGU VQ UWTXKXGý  *QYGXGT, YJGTG 
VJG QDLGEVKXG HQT TGOGFKCVKQP KU VQ TGETGCVG, CU PGCT CU RQUUKDNG VJG RTG-SWCTTKGF NCPFUECRG, VJG 
CDUGPEG QH VQRUQKN YKNN ITGCVN[ GZVGPF KH PQV EQORNGVGN[ KORGFG VJKU RTQEGUUý  

• 6JG %TGCVKQP QH CV[RKECN NCPFHQTOU
ïWCTT[KPI TGUWNVU KP VJG ETGCVKQP QH CV[RKECN NCPFHQTOU, YKVJ VJG FKUVWTDGF NCPF QHVGP DGKPI 
XGT[ FKHHGTGPV HTQO VJG UWTTQWPFKPI NCPFUECRGý  +P VJG VGTTGUVTKCN GPXKTQPOGPV, KV KU QHVGP VJGUG 
GZECXCVGF NCPFHQTOU YJKEJ CTG VJG XGT[ UQWTEG QH KPVGTGUV HTQO CP GEQNQIKECN QT IGQNQIKECN 
RGTURGEVKXG, QHHGTKPI TCTG QT UQOGVKOGU WPKSWG VQRQITCRJKECN NCPFUECRGUý  îKHV[ PKPG RGTEGPV QH 
VJG ©CTVJ +PVGTGUV 555+U KP VJG íó CTG EWTTGPVN[ HQTOGT SWCTTKGU (ûCTFGNN #TOUVTQPI 199ð)ý 
îQTOGT SWCTTKGU ECP EQORTKUG C YJQNG TCPIG QH HGCVWTGU KPENWFKPI OQWPFU, JQNNQYU, RQQNU,
NGFIGU CPF TKFIGU YJKEJ ECP RTQXKFG KORQTVCPV JCDKVCV PKEJGU (ûCTFGNN #TOUVTQPI 199ð)ý  6JG 
WPKSWG JCDKVCVU YJKEJ GXQNXG CV VJGUG UKVGU CTG QHVGP VJG XGT[ TGCUQP HQT VJGKT 555+ 
FGUKIPCVKQPý   6JG EQTQNNCT[ QH VJKU KU VJCV UWEJ UKVGU CTG WPUWKVCDNG HQT CITKEWNVWTCN QT QVJGT 
HQTOU QH FGXGNQROGPVý &TGFIKPI, CNUQ TGUWNVU KP VJG ETGCVKQP QH CV[RKECN UGC-DGF HQTOU,
RCTVKEWNCTN[ KP VJG ECUG QH UVCVKE FTGFIKPI FGRTGUUKQPU CPF VQ C NGUUGT GZVGPV YKVJ VTCKNGT UWEVKQP 
FTGFIKPIý  6JGUG ECP EQPUVKVWVG WPKSWG KPVGTGUV CU KP VJG ECUG QH VJG öYGTU $CPM RKVU (5GEVKQP 
&3) DWV EWTTGPV íó NKEGPEG UVKRWNCVKQPU TGSWKTG CV NGCUV 0ýþO QH CIITGICVG VQ DG NGHV QP VJG
UGCDGF CPF VJGTGHQTG, VJGTG JCXG DGGP PQ ECUGU GPEQWPVGTGF KP VJG NKVGTCVWTG YJGTG WPFGTN[KPI, 
JCTF UWDUVTCVG JCU DGGP GZRQUGFý  6JG QVJGT KORQTVCPV RCTCNNGN KU VJCV FTGFIKPI RKVU ECP CHHGEV
UWDUGSWGPV WUG QH VJG UGCDGF � URGEKHKECNN[ HKUJGTOGP YJQUG VTCYNKPI IGCT ECP DG FCOCIGF D[
VJG WPGXGP VQRQITCRJ[ý   

• +PUVCDKNKV[ QH VJG YQTMGF GPXKTQPOGPV 
6JG GZECXCVKQPU TGUWNVKPI HTQO SWCTT[KPI YKNN KPXCTKCDN[ TGUWNV KP OQTG WPUVCDNG NCPFHQTOUý 
6JKU CRRNKGU DQVJ VQ GZRQUGF HCEGU YJKEJ ECP YGCVJGT CPF GTQFG CPF VQ URQKN OQWPFU YJKEJ 
CTG RTQPG VQ NCPFUNKRý  6JG KPUVCDKNKV[ TGUWNVKPI HTQO OCTKPG CIITGICVG FTGFIKPI, YJKNG PQV C 
UCHGV[ EQPUKFGTCVKQP CU QP NCPF, FQGU CHHGEV DQVJ TGEQNQPKUCVKQP CPF VJG FWTCDKNKV[ QH FTGFIKPI 
UECTU QP VJG UGCDGFý  6JG GORJCUKU YKVJ FTGFIKPI JCU IGPGTCNN[ DGGP VQ CRRN[ VGEJPKSWGU
YJKEJ GPEQWTCIG VJG PCVWTCN KPHKNNKPI QH FTGFIKPI VTCEMU ø CPEJQT RKVU QP VJG DCUKU VJCV
TGUVQTCVKQP QH VJG UGCDGF VQRQITCRJ[ YKNN JCUVGP C TGVWTP VQ VJG UWTTQWPFKPI GEQNQIKECN
GPXKTQPOGPV 

5KOKNCTKVKGU KP VJG 2TKPEKRNGU QH ©EQNQIKECN 5WEEGUUKQP 

ùGYGNN KP JKU TGXKGY QH FTGFIKPI KORCEVU KP EQCUVCN YCVGTU EQPENWFGU VJCV VJG IGPGTCN RTKPEKRNGU
IQXGTPKPI EQOOWPKV[ UVTWEVWTG HQNNQYKPI GPXKTQPOGPVCN FKUVWTDCPEG CRRGCT VQ DG IGPGTCNN[ CRRNKECDNG 
VQ C YKFG XCTKGV[ QH EQOOWPKVKGU DQVJ QP NCPF CPF QP VJG UGC DGF (ùGYGNN GV CNý 199ÿ)ý  +P UGEVKQP 3, 
VJG GEQNQIKECN UWEEGUUKQP HTQO QRRQTVWPKUVKE URGEKGU, YJKEJ ECP YKVJUVCPF JKIJ FGITGGU QH UVTGUU, VQ
GSWKNKDTKWO URGEKGU, UGNGEVGF HQT OCZKOWO EQORGVKVKXG CDKNKV[ KP CP GPXKTQPOGPV VJCV VGPFU VQ DG 
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OCTMGF D[ DKQFKXGTUKV[ JCU DGGP FKUEWUUGFý  5KOKNCT RTKPEKRNGU CRRN[ VQ RNCPV EQNQPKUCVKQP KP VJG 
VGTTGUVTKCN GPXKTQPOGPVý  ôTKOG KFGPVKHKGU VJTGG RTKOCT[ RNCPV ECVGIQTKGU: 

• %QORGVKVQTU YJKEJ GZRNQKV EQPFKVKQPU QH NQY UVTGUU CPF NQY FKUVWTDCPEG; 
• 5VTGUU VQNGTCVQTU YJKEJ CTG CFCRVGF VQ JKIJ UVTGUU CPF NQY FKUVWTDCPEG; 
• 4WFGTCNU YJKEJ CTG CFCRVGF VQ NQY UVTGUU CPF JKIJ FKUVWTDCPEGý 

5VTGUU KU UGGP CU CNN HCEVQTU NKOKVKPI RNCPV ITQYVJ GýIý FGHKEKGPE[ QT GZEGUU QH PWVTKGPVU, ICUGU, OQKUVWTG, 
VGORGTCVWTG CPF NKIJVý  &KUVWTDCPEG EQPUVKVWVGU FGUVTWEVKXG HQTEGU UWEJ CU FGHQNKCVKQP VJTQWIJ ITC\KPI 
QT DWTKCN VJTQWIJ RNQWIJKPI (ûCTFGNN #TOUVTQPI 199ð CHVGT ôTKOG 197ÿ)ý   

6JG FGEKUKQP CU VQ YJGP CPF YJGTG VQ KPVGTXGPG KP VJG PCVWTCN TGEQNQPKUCVKQP QH C VGTTGUVTKCN UKVG KU 
FTKXGP D[ VJG QDLGEVKXGU HQT TGOGFKCVKQP YJKEJ OKIJV TCPIG HTQO TGUVQTCVKQP QH RTKOG CITKEWNVWTCN NCPF
VQ JCDKVCV ETGCVKQP VQ OGGV URGEKHKE NQECN $#2 VCTIGVUý  6JGTG KU XCNWG VQ DG ICKPGF HTQO TGXKGYKPI JQY 
VJG RTKPEKRNGU QH GEQNQIKECN UWEEGUUKQP JCXG DGGP JCTPGUUGF KP TGOGFKCVKPI VGTTGUVTKCN UKVGU CPF 
CRRN[KPI VJG EQPEGRVU VQ OCTKPG CIITGICVG UKVGUý 
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&GVCKNGF ©ZCORNGU QH -G[ 6GTTGUVTKCN 6JGOGU 

&.1 0QP +PVGTXGPVKQP / 0CVWTCN TGEQNQPKUCVKQP 

6JGTG GZKUV C NCTIG PWODGT QH JKUVQTKE RKVU CPF SWCTTKGU YJGTG GZECXCVKQP EGCUGF OCP[ [GCTU CIQ, KP 
YJKEJ VJG PCVWTCN RTQEGUUGU QH EQNQPKUCVKQP YGTG CNNQYGF VQ RTQEGGF YKVJQWV KPVGTHGTGPEG CPF OCP[ QH
VJGUG PQY UWRRQTV JCDKVCVU CPCNQIQWU VQ VJQUG QP XKTIKP NCPFý  +PKVKCN EQNQPKUCVKQP YQWNF RTQDCDN[ JCXG
QEEWTTGF HTQO CFLCEGPV WPFGXGNQRGF NCPF QP VJG UCOG UWDUVTCVGý   

# HKPG GZCORNG KU #UJCO SWCTT[, CFLCEGPV VQ ûJCVNG[ SWCTT[ý   ûJKNG VJG NCPF YCU RWTEJCUGF D[ #4% 
KP VJG 19ÿ0U, VJG EQORCP[ JCU UKPEG UWTTGPFGTGF KVU TKIJV VQ YQTM VJG YQQFNCPF CTGCý  #UJCO ïWCTT[,
KVUGNH JCU DGGP EQNQPKUGF PCVWTCNN[ HTQO #UJCO ûQQF YJKEJ TGRTGUGPVU QPG QH VJG HKPGUV GZCORNGU QH
CPEKGPV UGOK-PCVWTCN YQQFNCPFU KP VJG /GPFKRU (©ù 19ÿÿ)ý  +V KU KORQTVCPV VQ UVTGUU VJCV YJKNG #UJCO 
SWCTT[ TGEQNQPKUGF PCVWTCNN[, KV KU PQY UWDLGEV VQ C JKIJ NGXGN QH OCPCIGOGPV YKVJ GORNQ[OGPV QH C 
HQTGUVGT YJQ WPFGTVCMGU EQRRKEG OCPCIGOGPV, VTGG HGNNKPI, OCKPVCKPU HGPEKPI CICKPUV FGGT GVEý  

ùQP-KPVGTXGPVKQP KU TCTGN[ CP QRVKQP KH PCVWTG 
EQPUGTXCVKQP QDLGEVKXGU CTG VQ DG OGVý  6JKU KU
DGECWUG VJG TGUKFWG QH WPFGXGNQRGF PCVWTCN NCPF KU 
UKIPKHKECPVN[ UOCNNGT VJCP KV YCU DGHQTG ûQTNF ûCT 
++ý  #EEGNGTCVGF CITKEWNVWTCN CPF KPHTCUVTWEVWTG
FGXGNQROGPV KP VJG RQUV YCT [GCTU JCU UKIPKHKECPVN[ 
CNVGTGF VJG EQNQPKUCVKQP QH SWCTTKGU YJGTG YQTM JCU 
EGCUGFý  *CDKVCVU CTG QHVGP NKMGN[ VQ DG EQNQPKUGF D[ 
C FKHHGTGPV TCPIG QH URGEKGU VJCP VJQUG QPEG V[RKECN
QH VJG UWDUVTCVGý  $KQFKXGTUKV[ KPKVKCVKXGU UGGM VQ
RTGUGTXG GPFCPIGTGF JCDKVCVU YJKEJ YGTG QPEG C
EQOOQP HGCVWTG QH VJG NCPFUECRG CPF VJKU 
HTGSWGPVN[ KPXQNXGU TGUVQTCVKQP QH GEQU[UVGOU 
VJTQWIJ CEVKXG OCPCIGOGPVý  

&.û 4GUVQTCVKQP QH ©EQU[UVGOU 

%QORNGVG TGUVQTCVKQP QH CP GEQU[UVGO VQ C RTG-GZECXCVKQP UVCVG KP VJG VGTTGUVTKCN GPXKTQPOGPV KU PQV C 
HGCUKDNG QRVKQPý  5KPEG GZECXCVKQP TGOQXGU JWIG SWCPVKVKGU QH UWDUVTCVG, YJKEJ ECPPQV DG RWV DCEM, 
KPGXKVCDN[ VJKU CHHGEVU VJG HWPFCOGPVCN EJCTCEVGTKUVKEU QH VJG GEQU[UVGO � VJG PCVWTG QH VJG WPFGTN[KPI
UQKN CPF TQEM, FTCKPCIG, PWVTKGPV UWRRN[, UWPNKIJV GVEý CPF VJG TGUWNVKPI HNQTC CPF HCWPCý  +V KU TGEQIPKUGF 
VJCV UWDUVTCVG RNC[U C FQOKPCPV TQNG KP JCDKVCV FGVGTOKPCVKQP CPF GZRQUGF TQEM ECP QHHGT QRRQTVWPKVKGU 
VQ TGUVQTG HQTOGT JCDKVCVUý

+V KU VJG XGT[ TCTKV[ QH JCDKVCV HQWPF KP UQOG QH VJG PCVWTCNN[ TGEQNQPKUGF SWCTTKGU, YJKEJ JCU OCFG 
VJGO VCTIGVU HQT PCVWTG EQPUGTXCVKQP CPF CNUQ XWNPGTCDNG VQ KPXCUKXG URGEKGU YJKEJ VJTGCVGP VJGKT 
GZKUVGPEGý %CNECTGQWU ITCUUNCPF JCDKVCVU JCXG FGXGNQRGF CV OCP[ HQTOGT NKOGUVQPG SWCTTKGU, JQUVKPI C
TKEJ XCTKGV[ QH HNQTC CPF HCWPC YJKEJ KPENWFGU QTEJKFU CPF QVJGT CVVTCEVKXG HNQYGTKPI RNCPVUý  /CP[
JCXG 555+ UVCVWUý 

+V KU QHVGP VJG GCTN[ EQNQPKUCVKQP URGEKGU YJKEJ CTG RCTVKEWNCTN[ UKIPKHKECPV, KPENWFKPI VJG OQUUGU CPF
NKEJGPU YJKEJ FGXGNQR QP VJG DCTG NKOGUVQPG UWDUVTCVGý  .GHV WPOCPCIGF, KPXCUKXG URGEKGU, V[RKECNN[ 
YKNNQY, JCYVJQTP CPF UETWD DKTEJ YKNN DGIKP VQ VJTGCVGP CPF FQOKPCVG VJG JGTDCEGQWU RNCPV
EQOOWPKVKGU, TGUWNVKPI KP VJGKT FGOKUGý  /CPCIGOGPV QH VJGUG EQOOWPKVKGU HQEWUGU QP RTGUGTXKPI VJG 
TCTGT GCTNKGT EQNQPKUKPI URGEKGUý  ©ZCORNGU QH VJGUG UKVGU KPENWFG VJG 2QTVNCPF CPF /CUVGTU UKVGU KP
&QTUGV, +POQVJUC[ SWCTT[ CPF ûJCTTCO SWCTT[ý

   þKIWTG &.1ý 0CVWTCN 4GEQNQPKUCVKQP QH      
   ùWCTT[.  5QWTEG: -KFU #TM, þNQWEGUVGTUJKTG 
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&.3 6QRQITCRJKECN 4GJCDKNKVCVKQP 

6QRQITCRJKECN TGJCDKNKVCVKQP KP VJG EQPVGZV QH VJKU UVWF[ KU WUKPI OCVGTKCN VQ HKNN CP GZECXCVKQP QPEG KV 
JCU DGGP YQTMGFý  6JGTG CTG KORQTVCPV NGUUQPU VJCV JCXG DGGP NGCTPV HTQO GCTN[ GZRGTKGPEG YKVJ VJKU
HQTO QH TGOGFKCVKQP YJKEJ CTG QH FKTGEV TGNGXCPEG VQ TGEGPV RQNKEKGU VQ WUG HQTOGT UVCVKE FTGFIKPI QT 
DQTTQY RKVU HQT FWORKPI YCUVG (UGG UGEVKQP îý3(3))ý 

&WTKPI VJG RQUV-YCT RGTKQF, OQUV TGUVQTCVKQP JCU DGGP VQ CITKEWNVWTCN NCPF PQV YKNFNKHG JCDKVCV (452$ 
ú003)ý  6JKU JCU IGPGTCNN[ TGSWKTGF KPHKNNKPI VQ NGXGN VJG NCPFUECRG CPF KV JCU RTQXGF GZRGFKGPV VQ WUG 
YCUVG VQ CEJKGXG VJG NCPFHKNNý  2TKQT VQ VJG 4GXKGY QH öNF /KPGTCN 2NCPPKPI 2GTOKUUKQPU (4ö/2) WPFGT
VJG ©PXKTQPOGPV #EV 199þ, VJG CHVGTECTG EQPFKVKQPU CVVCEJGF VQ OCP[ QNFGT RGTOKUUKQPU YCU HQT UKVGU VQ
DG WUGF HQT NCPFHKNN CPF UWDUGSWGPV NCPFUECRKPI ø TGVWTP VQ CITKEWNVWTCN WUGý 

íPVKN VJG OKF 1970U VJGTG YCU XGT[ NKVVNG CYCTGPGUU QH VJG NQPI-VGTO RTQDNGOU QH KPFKUETKOKPCVG 
FWORKPI CV NCPFHKNN UKVGUý  #U C TGUWNV, FWORKPI QH YCUVG CV HQTOGT SWCTTKGU YCU NCTIGN[ WPEQPVTQNNGF 
CPF NCEMKPI KP VGEJPQNQI[ VQ OKPKOKUG CPF EQPVCKP VJG RTQDNGOU QH NGCEJCVGý 

/KPNG[ ïWCTT[ KP *CORUJKTG YCU GZECXCVGF HQT HKNNKPI UQKNU WUGF KP VJG EQPUVTWEVKQP QH VJG /3 
OQVQTYC[ KP VJG GCTN[ 1970�Uý 6JG UKVG YCU KFGPVKHKGF HQT RQUUKDNG NCPFHKNNKPI YKVJ OWPKEKRCN UQNKF CPF 
COGPKV[ YCUVGUý 6JG NCPFHKNNKPI YCU CRRTQXGF KP VJG GTC QH %ö2# 197õ CPF 2NCPPKPI 4GUQNWVKQPU
KORNGOGPVGF QP VJG DCUKU QH VJG FKNWVG CPF FKURGTUG RTKPEKRNG YJKEJ YCU RTGXCNGPV CV VJG VKOGý 6JG
TGUVQTCVKQP RTQDCDN[ EQORTKUGF UWD UQKNU CPF VQRUQKNU VQ EQXGT VJG YCUVGU CPF VQ C RTQHKNG VQ 
CRRTQZKOCVGN[ OCVEJ UWTTQWPFKPI VQRQITCRJ[ý 6JG UKVG CRRGCTU PQV VQ JCXG CVVTCEVGF CP[ CHVGTWUGý 6JG 
ù4# CU RTGFGEGUUQT VQ VJG ©PXKTQPOGPV #IGPE[ JCF QDUGTXGF VJG CRRGCTCPEG QH C DTQYP ÉUGYCIG
HWPIWUÌ KP C PGCTD[ YCVGTEQWTUG HQT OCP[ [GCTU, DWV VJG CUUQEKCVKQP QH VJG RTQZKOKV[ QH VJG NCPFHKNNKPI 
CRRGCTU PQV VQ JCXG DGGP ENGCTN[ GUVCDNKUJGFý  

6JG ©PXKTQPOGPV #IGPE[ NCVGT KPKVKCVGF TGNCVKXGN[ EQORNGZ YQTMU CDQWV ú0 [GCTU CHVGT TGUVQTCVKQP 
WPFGT RQYGTU QH VJG ûCVGT 4GUQWTEGU #EV 1990 VQ TGUVTKEV KORCEV QH VJG FKNWVG CPF FKURGTUG NCPFHKNNKPIý
6JG NKHG URCP QH VJG YQTMU CPF KVU OCPCIGOGPV KU CNUQ WPENGCT, DWV NKMGN[ VQ DG þ -10 [GCTU FWTCVKQPý  

öP DQVJ EQPUVTWEVKQP CPF QRGTCVKQPCN TGUQWTEG KUUWGU CPF VJG OCVVGTU QH WPEGTVCKPV[ FWG VQ EQORNGZ 
J[FTQNQI[, VJG ECUG KNNWUVTCVGU VJG NGXGN QH TKUM QH NQPI-VGTO RTQDNGOU CVVGPFCPV YKVJ TGOGFKCVKQP YJGP 
FKURQUCN QRVKQPU HCKN VQ CFGSWCVGN[ CFFTGUU VJG GPXKTQPOGPVCN KORCEVU QH C RTQRQUGF UEJGOG QP VJG 
YKFGT GEQU[UVGOý 

&.ÿ *CDKVCV %TGCVKQP 

+V KU GXKFGPV HTQO YJCV JCU DGGP YTKVVGP CDQXG VJCV PGCTN[ CNN HQTOU QH TGOGFKCVKQP KPXQNXG UQOG HQTO 
QH JCDKVCV ETGCVKQP QT GPJCPEGOGPV, CNDGKV VJCV VJG QDLGEVKXG OC[ DG VQ TGETGCVG HQTOGT JCDKVCVU YJKEJ
CTG PQY TCTGý  6JGTG KU C FKUVKPEVKQP DGVYGGP VJG CRRTQCEJGU QWVNKPGF CDQXG, KP YJKEJ VJG HQEWU KU
JCDKVCV OCPCIGOGPV QH VJG DCUGNKPG GEQNQIKECN EQPFKVKQPU, CPF JCDKVCV ETGCVKQP UEJGOGU YJKEJ
URGEKHKECNN[ UGV QWV VQ FGXGNQR C JCDKVCV HQT C URGEKGU QT EQOOWPKV[ QH URGEKGU YJKEJ FKF PQV RTGXKQWUN[
GZKUV CV VJG UKVGý  

6JG WUG QH SWCTTKGU HQT JCDKVCV ETGCVKQP HQTOU CP KPVGITCN RCTV QH IQXGTPOGPV RQNKE[ HQT PCVWTG
EQPUGTXCVKQPý  2NCPPKPI 2QNKE[ ôWKFCPEG ùQVG 9 (22ô9) RCTCITCRJ õú UVCVGU: 

Â©ZVTCEVKQP QH OKPGTCNU ECP ETGCVG PGY V[RGU QH JCDKVCV KP CTGCU YJGTG VJG[ YGTG HQTOGTN[ TCTG QT 
CDUGPV, YJKNG SWCTT[ HCEGU OC[ RTQXKFG C XCNWCDNG UWRRNGOGPV VQ PCVWTCN TQEM QWVETQRU UKPEG 
IGQNQIKECN HGCVWTGU OC[ DG TGXGCNGF FWTKPI SWCTT[KPI QRGTCVKQPUý� 

+P VJG VGTTGUVTKCN GPXKTQPOGPV, JCDKVCV ETGCVKQP JCU UGXGTCN KORQTVCPV TQNGU (ûJKVG, ôñ CPF ôKNDGTV, ñ % 
ú003): 

• %QPVTKDWVKPI VQ KPETGCUKPI DKQFKXGTUKV[ CPF VJG CEJKGXGOGPV QH $#2 VCTIGVU; 
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• .KPMKPI HTCIOGPVGF CTGCU QH UGOK-PCVWTCN XGIGVCVKQP KP CP QVJGTYKUG KPVGPUKXGN[ WUGF 
NCPFUECRG; 

• $WHHGTKPI GZKUVKPI UGOK-PCVWTCN CTGCU; 
• ©ZRCPFKPI GZKUVKPI UKVGU, UQ OCMKPI VJGKT OCPCIGOGPV OQTG RTCEVKECDNG QT GEQPQOKECNN[

XKCDNG; 
• 2TQXKFKPI PGY CTGCU YJKEJ ECP UGTXG CU NQECN COGPKV[ CPF GFWECVKQPCN TGUQWTEGU CPF YJKEJ

ECP FTCY RGQRNG CYC[ HTQO HTCIKNG JCDKVCVUý 

*CDKVCV ETGCVKQP KP VJG OCTKPG GPXKTQPOGPV YJKEJ KU FKUEWUUGF HWTVJGT KP UGEVKQP þýõ YQWNF PGGF VQ DG 
IWKFGF D[ UQOG QH VJG CDQXG QDLGEVKXGU, RTKPEKRCNN[ VJG PGGF HQT UEJGOGU VQ DG WPFGTRKPPGF D[
DKQFKXGTUKV[ VCTIGVUý   

6JG TCPIG QH QRVKQPU HQT JCDKVCV ETGCVKQP KU CU DTQCF CU VJG VGEJPKECN CPF EQUV EQPUVTCKPVU YKNN CNNQY CPF 
RTQLGEVU ECP XCT[ KP UECNG HTQO TGNCVKXGN[ NQY EQUV RTQLGEVU UWEJ CU VJG EQPUVTWEVKQP QH DCV ECXGU CV
5VQYHKGNF SWCTT[ KP ôNQWEGUVGTUJKTG VQ NCTIG UECNG RTQLGEVU, HQT GZCORNG VJG ETGCVKQP QH C RGTKINCEKCN 
XCNNG[ CV 5CPF[, $GFHQTFUJKTG QT VJG 700 CETG YGVNCPFU RTQLGEV CUUQEKCVGF YKVJ ùGGFKPIYQTVJ SWCTT[ KP
%CODTKFIGUJKTGý 

5QOG GZCORNGU CTG FKUEWUUGF KP ITGCVGT FGVCKN DGNQY, URGEKHKECNN[ KP TGNCVKQP VQ RTKPEKRNGU YJKEJ OC[
CRRN[ KP VJG OCTKPG GPXKTQPOGPVý 

 %CUG 5VWF[ ý 5VQYHKGNF 3WCTT[ 

$CVU CTG C VCTIGV URGEKGU YKVJKP VJG íó$#2ý  /KPGTCN GZVTCEVKQP UKVGU 
YKVJ VJGKT FKXGTUG OKETQ VQRQITCRJ[ ECP RTQXKFG UWKVCDNG JCDKVCVU HQT 
DCVU YJKEJ TGN[ WRQP C OQUCKE QH EQTTKFQTU YJKEJ EQPPGEV TQQUVKPI 
UKVGU CPF HGGFKPI UKVGU KP CP CTGC TGNCVKXGN[ WPFKUVWTDGF D[ JWOCPUý 
ùCVWTCN HKUUWTGU KP SWCTT[ HCEGU QHHGT TQQUVKPI UKVGUý   ûJGTG PQ PCVWTCN
TQQUVKPI UKVGU GZKUV, VJGUG ECP DG ETGCVGF WUKPI EQPETGVG RKRGU CPF ITKNNU 
CU JCU DGGP WPFGTVCMGP CV 5VQYHKGNF ïWCTT[ý  6JKU TGRTGUGPVU CP 
GZCORNG QH NQY EQUV JCDKVCV ETGCVKQP TGSWKTKPI NKVVNG OCPCIGOGPV
YJKEJ JCU DGGP URGEKHKECNN[ NKPMGF KP YKVJ VJG NQECN DKQFKXGTUKV[ RNCP 
CPF VCTIGVUý   

%CUG 5VWF[ ý 0GGFKPIYQTVJ 3WCTT[ 

6JG QDLGEVKXGU QH UWUVCKPCDNG FGXGNQROGPV CPF DKQFKXGTUKV[ CTG QHVGP UGGP VQ DG KP EQORGVKVKQP KP
OCP[ RNCPPKPI KUUWGUý ùGGFKPIYQTVJ SWCTT[ CPF YGVNCPF RTQLGEV TGRTGUGPVU C UWEEGUU UVQT[ HQT 
KPVGITCVGF RNCPPKPI DGVYGGP *CPUQP #IITGICVGU CPF VJG 452$, YJKEJ YKNN WNVKOCVGN[ ETGCVG 700 
JGEVCTGU QH YGVNCPF CU YGNN CU 30 OKNNKQP VQPPGU QH CIITGICVG QXGT C VJKTV[ [GCT RGTKQFý  5QOG MG[
NGUUQPU ECP DG FTCYP HTQO VJKU ECUG: 

þKIWTG &.ûý *QTUGUJQG $CV
5QWTEG:  6JG $CV 
%QPUGTXCVKQP 6TWUV 
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• 4GCNKUCVKQP QH C PCVWTG EQPUGTXCVKQP QRRQTVWPKV[ 
6JG QTKIKPCN RNCPPKPI RGTOKUUKQP UWDOKVVGF KP 1993 RTGUWOGF
TGUVQTCVKQP VQ CITKEWNVWTCN NCPF RQUV GZVTCEVKQPý  5WDUGSWGPV 
UWTXG[U FGOQPUVTCVGF VJG NQYGT SWCNKV[ QH VJG CITKEWNVWTCN NCPF 
CPF 452$ VQIGVJGT YKVJ QVJGT EQPUGTXCVKQP DQFKGU RTQRQUGF VJG 
ETGCVKQP QH C YGVNCPF JCDKVCV DGECWUG QH VJG KPJGTGPV UWKVCDKNKV[
QH VJG UKVG, PCOGN[ VJG NQY N[KPI NCPF KP TGNCVKQP VQ VJG GNGXCVGF
NGXGN QH VJG 4KXGT öWUG CPF VJG QRRQTVWPKV[ VQ GZVGPF JCDKVCVU 
GUVCDNKUJGF CV GZKUVKPI CFLCEGPV EQPUGTXCVKQP UKVGU � $GTT[ îGP 
555+ CPF öWUG ûCUJGU 555+, 4COUCT 5KVG CPF 52#ý 

• %NGCT QDLGEVKXGU NKPMGF VQ C $#2 
6JG íó $#2 VCTIGV KU HQT VJG ETGCVKQP QH 1ú00 JGEVCTGU QH
TGGFDGF QP NCPF QH NQY PCVWTG RQVGPVKCN D[ ú010ý  ùGGFKPIYQTVJ, D[ KPEQTRQTCVKPI 3ð0 
JGEVCTGU QH TGGFDGF YKNN IQ C NQPI YC[ VQYCTFU OGGVKPI VJKU VCTIGVý

• ©ZVGPUKXG EQPUWNVCVKQP KP VJG RNCPPKPI UVCIGU 
+V KU QPN[ VJTQWIJ CRRTQRTKCVG EQPUWNVCVKQP DGVYGGP VJG KPFWUVT[ CPF VJG 452$ VJCV UWEJ CP 
CODKVKQWU UEJGOG JCU EQOG VQ HTWKVKQPý  ©ZVGPUKXG EQPUWNVCVKQP YKVJ VJG NQECN EQOOWPKV[ YCU 
CNUQ WPFGTVCMGP VQ KPXQNXG VJGO KP VJG RNCPPKPI RTQEGUU CPF GPUWTG VJCV KV OGV NQECN COGPKV[ 
PGGFU CU YGNN CU PCVWTG EQPUGTXCVKQP QDLGEVKXGUý 

• &GVCKNGF NQPI VGTO RNCPPKPI  
6JG EQORNGZKV[ QH FGUKIP TGSWKTGF FGVCKNGF RNCPPKPI YJKEJ KPENWFGF VJG PGGF VQ HQTGECUV YCVGT 
WUCIG HQT DQVJ YGV CPF FT[ [GCTU CPF CEEQOOQFCVG GZVTCEVKQP CEVKXKV[ YKVJ YGVNCPF 
FGXGNQROGPVý  6JG NCVVGT KU DGKPI CEJKGXGF D[ C OQFWNCT CRRTQCEJ YKVJ ú0-õ0 JCý QH YGVNCPF
(QPG QT VYQ [GCTU YQTVJ QH GZVTCEVKQP) DGKPI ETGCVGF GCEJ [GCTý 

• 2TQXKUKQP HQT NQPI-VGTO OQPKVQTKPI CPF OCPCIGOGPV 
6JG 452$ YKNN DG KPXQNXGF KP DQVJ OQPKVQTKPI RTQITGUU YKVJ VJG RTQLGEV CPF VJG NQPI-VGTO 
OCPCIGOGPVý 

• ©ZRNQKVKPI QVJGT EQOOWPKV[ DGPGHKVU  
6JGTG KU VJG RQVGPVKCN HQT ÂYGCNVJ ETGCVKQP� VJTQWIJ JCTXGUVKPI CPF UCNG QH VJG TGGFU VQ JGNR
QHHUGV OCPCIGOGPV EQUVU HQT VJG UKVG CU YGNN CU VJG FGXGNQROGPV QH GFWECVKQPCN TGUQWTEGU HQT 
TCKUKPI CYCTGPGUU HQT DKQFKXGTUKV[ CPF UWRRQTV HQT EQPUGTXCVKQPý 

#NN VJG CDQXG OGTKV EQPUKFGTCVKQP KP CP[ FKUEWUUKQP QH TGOGFKCVKQP UEJGOGU HQT VJG EQCUVCN QT OCTKPG 
GPXKTQPOGPVU, CNDGKV PQV CNN CTG CRRNKECDNG KP GXGT[ UEGPCTKQý 

  þKIWTG &.3ý 4GGFDGFU 
  5QWTEG:  /KPGTCNU 0CVWTG
  %QPUGTXCVKQP üQTWO. 
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&GVCKNGF ©ZCORNGU QH -G[ %QCUVCN CPF +PVGTVKFCN 6JGOGU 

©.1 %QCUVCN 5JKPING ©ZVTCEVKQP *CDKVCV 4GUVQTCVKQP 

6JG GZVTCEVKQP QH UCPF CPF ITCXGN HTQO C DGCEJ QT UJKPING UVTWEVWTG ECP DG FCOCIKPI CPF ECP NGCF VQ C
NQUU QH EQCUVCN XGIGVCVGF UJKPING JCDKVCV, ETGCVG FGRTGUUKQPU KP VJG UJKPING UVTWEVWTG, CPF KP ECUGU YJGTG 
GZECXCVKQP QEEWTU VQ C NGXGN DGNQY VJG YCVGT VCDNG ETGCVG HNQQFGF ITCXGN RKVUý  5GXGTCN UKVGU KP VJG íó 
JCXG DGGP CFXGTUGN[ CHHGEVGF D[ VJKU CEVKXKV[ KPENWFKPI 6JG %TWODNGU, ©CUV 5WUUGZ CPF &WPIPGUU, 
óGPV (&QQF[ CPF 4CPFGNN ú003)ý   

#VVGORVU JCXG DGGP OCFG VQ TGUVQTG VJG FGITCFGF UJKPING JCDKVCVU URGEKHKECNN[ KP VGTOU QH TGUVQTKPI 
XGIGVCVKQP; VJKU JCU KPENWFGF VJG TGUVQTCVKQP QH VJG UJKPING OCVTKZ CPF VJG VQRQITCRJ[ QH UJKPING 
UVTWEVWTGUý  +P öTHQTFPGUU, 5WHHQNM QPG QH HQWT OCLQT UJKPING NCPFHQTOU KP $TKVCKP, VJG UJKPING
OQTRJQNQI[ JCF DGEQOG UGXGTGN[ FGITCFGF CPF EQPUKFGTCDNG FCOCIG CPF NQUU QH XGIGVCVKQP JCF
QEEWTTGF; VJKU ECP DG CVVTKDWVGF VQ C PWODGT QH CEVKXKVKGU KPENWFKPI UJKPING GZVTCEVKQP HQT DGCEJ 
TGEJCTIG CPF OKNKVCT[ CEVKXKV[ý  #V öTHQTFPGUU KP ú000 C VGUV YCU WPFGTVCMGP D[ VJG ùCVKQPCN 6TWUV VQ
CUEGTVCKP YJGVJGT KV YCU RQUUKDNG VQ TGIGPGTCVG UJKPING HNQTC QP UQOG QH VJG YQTUV FGITCFGF CPF 
FCOCIGF UKVGUý # VGUV UKVG YCU UGNGEVGF KP CP CTGC UKIPKHKECPVN[ FGITCFGF D[ OKNKVCT[ WUGý  +PKVKCN YQTM 
QP VJG TKFIG VQ DG TGUVQTGF KPXQNXGF VJG UETCRKPI QHH QH VJG UWTHCEG UJKPING VQ C FGRVJ QH CRRTQZKOCVGN[ 
ú0EO, CPF VJG UJKPING ITCFGF KPVQ HQWT UK\G TCPIGU TGRTGUGPVCVKXG QH VJG PCVWTCN UK\KPI QP CP CFLCEGPV
UJKPING TKFIGý  6JG OCVGTKCN YCU VJGP TGRNCEGF QPVQ VJG UETCRGF CTGC KP QTFGT VQ TGRTQFWEG VJG JGKIJV, 
YKFVJ, URTGCF CPF UK\G TCVKQ QH VJG PGCTD[ WPFCOCIGF TKFIG; KP UQOG UGEVKQPU HKPGU CPF UGGF YGTG CNUQ
CFFGFý  6JQWIJ OQTRJQNQI[ QH VJKU UGEVKQP QH VJG TKFIG YCU TGUVQTGF VJG TG-GUVCDNKUJOGPV QH XGIGVCVKQP 
JCU PQV TGCFKN[ QEEWTTGF GXGP YKVJ KPVTQFWEGF UGGF CU PQ GXKFGPEG QH TGEQNQPKUCVKQP YCU HQWPF ú [GCTU
CHVGT VJG EQORNGVKQP QH VJG YQTMUý 

#IITGICVG GZVTCEVKQP HTQO VJGUG EQCUVCN UVTWEVWTGU OC[ PQV CNYC[U DG FGUVTWEVKXG, UJCNNQY GZECXCVKQPU 
YJKEJ FQ PQV TGCEJ VJG YCVGT VCDNG ECP ETGCVG C PGY YGVVGT JCDKVCV CPF DGEQOG TGEQNQPKUGF YKVJ
XGIGVCVKQP CPF OC[ KPETGCUG VJG DKQFKXGTUKV[ QH VJG UKVGý  +P CFFKVKQP, GZECXCVKQP VQ DGNQY VJG YCVGT 
VCDNG ECP ETGCVG XCNWCDNG YGVNCPF JCDKVCV CPF UCNKPG NCIQQPUý  îQT GZCORNG GZECXCVGF ITCXGN RKVU KP
&WPIGPGUU CTG PQY QYPGF D[ VJG 452$ CPF C NCTIG RCTV QH VJGUG JCXG DGEQOG C YGVNCPF PCVWTG
TGUGTXG (&QQF[ ú003)ý  5GXGTCN QH VJG ITCXGN RKVU 
JGTG JCXG CNUQ DGGP TGITCFGF CTQWPF VJGKT GFIGU VQ
IKXG C UJCNNQYGT ITCFKGPV OQTG UWKVCDNG VQ EGTVCKP 
XGIGVCVKQP EQOOWPKVKGU CPF UQOG JCXG DGEQOG
JQOG VQ TCTG KPXGTVGDTCVGUý  6JGUG CTVKHKEKCN 
YGVNCPFU CPF UCNKPG NCIQQPU JCXG CNUQ JGNRGF VQ 
CEJKGXG $KQFKXGTUKV[ #EVKQP 2NCP ($#2) VCTIGVU, HQT 
GZCORNG PGY NCIQQPU CV öTHQTFPGUU JCXG 
EQPVTKDWVGF VQ 5WHHQNM�U $#2 YJKEJ CKOU VQ
KPETGCUG VJG CTGC QH NCIQQPU KP VJG EQWPV[ý 

©.û 4GUVQTCVKQP CPF %TGCVKQP QH +PVGTVKFCN MWFHNCVU CPF 5CNVOCTUJ 

6JG TGUVQTCVKQP QH EQCUVCN KPVGTVKFCN HNCVU CPF UCNV OCTUJGU ECP DG WPFGTVCMGP D[ VJTGG OGVJQFUý  6JG 
HKTUV OGVJQF KU EQCUVCN TGCNKIPOGPV YJKEJ KPXQNXGU VJG NCPFYCTF TGNQECVKQP QH C OCKPVCKPGF HNQQF 
FGHGPEG CPF VJG TGUVQTCVKQP QH KPVGTVKFCN JCDKVCVU D[ VJG TGCEVKXCVKQP QH VJG EQCUVCN HNQQF RNCKP, CPF JCU
DGGP WPFGTVCMGP CU UGXGTCN UKVGU KP VJG íó RCTVKEWNCTN[ KP ©UUGZ (#$2 199ÿ)ý  6JKU OGVJQF JCU PQ 
FKTGEV RCTCNNGNU QT RTKPEKRNGU KP TGNCVKQP VQ VJG TGUVQTCVKQP CPF GPJCPEGOGPV QH UWDVKFCN JCDKVCVU CPF YKNN
PQV DG EQPUKFGTGF HWTVJGT KP VJKU FQEWOGPVý   

þKIWTG ©.1ý 452$ 4GUGTXG &WPIGPGUU, -GPV
5QWTEG: *CPUQP
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*QYGXGT VJG QVJGT VYQ OGVJQFU, GPJCPEGOGPV UGFKOGPVCVKQP CPF HQTGUJQTG TGEJCTIG FQ JCXG UQOG 
RCTCNNGNU YKVJ VJG TGUVQTCVKQP QH UWDVKFCN JCDKVCVU CPF CTG FKUEWUUGF DGNQYý 

1) ©PJCPEGF 5GFKOGPVCVKQP/2QNFGTU  

ûJGTG KPVGTVKFCN GTQUKQP KU C RTQDNGO CPF VJGTG KU C JKIJ EQPVGPV QH HKPG UGFKOGPV KP UWURGPUKQP, KV KU
RQUUKDNG VQ GPEQWTCIG VJG UGVVNKPI QWV QH UGFKOGPV D[ KPETGCUKPI VJG VKOG QH UNCEM YCVGT CPF TGFWEKPI 
VKFCN CPF YCXG CEVKQPý  6JKU OGVJQF JCU DGGP WUGF KP *QNNCPF CPF ôGTOCP[ VQ ETGCVG UCNVOCTUJ QP 
VKFCN HNCVU CPF JCU DGGP WUGF GZVGPUKXGN[ KP VJG ûCFFGP 5GCý 

6JG UKORNGUV OGVJQF KU VQ ETGCVG CP GCTVJ F[MG VJCV HKNNU 
YKVJ YCVGT CV JKIJ VKFG CPF UNQYN[ FTCKPU QWV VJTQWIJ 
RQTQWU UKFGU QP VJG GDD, NGCXKPI CP[ UGFKOGPV VJCV YCU KP
UWURGPUKQP VTCRRGF KP VJG DWPF (îKIWTG ©ýú)ý 6JKU 
CRRTQCEJ ECP DG GPJCPEGF D[ FKIIKPI C UGTKGU QH VTGPEJGU 
CPF RKNKPI VJG GZECXCVGF OWF DGVYGGP VJG VTGPEJGU, VJKU KU 
CNUQ ECNNGF ÂITKRRKPI� CPF JGNRU VQ FGXGNQR RNCPV 
EQNQPKUCVKQP QP VJG TCKUGF CTGCU CPF VTCR UGFKOGPV KP VJG 
VTGPEJGUý   

6JKU RTQEGUU ECP DG GPJCPEGF HWTVJGT D[ VJG CFFKVKQP QH 
DTWUJYQQF ITQ[PGU CPF YCXG DCHHNGUý  $TWUJYQQF 
UVTWEVWTGU CTG RGTOGCDNG UVTWEVWTGU WUWCNN[ EQORQUGF QH 
DTCEMGP QT QNF %JTKUVOCU VTGGU, YJKEJ KORGFG VJG RCUUCIG
QH YCVGT UWHHKEKGPVN[ VQ CNNQY UGFKOGPV VQ CEETGVGý  ûCXG
DCHHNGU CTG WUGF VQ TGFWEG VKFCN EWTTGPVU CPF YCXG CEVKQP KP

CP CTGC, CPF OC[ TGFWEG EWTTGPVU UWHHKEKGPVN[ VQ CNNQY UGFKOGPV VQ UGVVNGý  ûCXG DCHHNGU JCXG DGGP 
EQPUVTWEVGF HTQO QNF 6JCOGU NKIJVGTU KP ©UUGZ CPF CTG QHVGP CUUQEKCVGF YKVJ ITQ[PGU EQPPGEVKPI VJG 
YCXGDCHHNG VQ VJG UJQTG, VJWU ETGCVKPI C UJGNVGT SWCFTCPINGý  6JGUG GPJCPEGF CEETGVKQP VGEJPKSWGU, 
GXGP KH UWEEGUUHWN, ECP VCMG 30-õ0 [GCTU HQT UWHHKEKGPV UGFKOGPVCVKQP HQT UCNVOCTUJ VQ DGEQOG HWNN[
GUVCDNKUJGFý 

6JKU OGVJQF JCU DGGP CRRNKGF VQ UGXGTCN UKVGU KP ©UUGZ KPENWFKPI C UKVG QHH VJG UQWVJ GCUV EQCUV QH 
/GTUGC +UNCPF KP VJG QWVGT TGCEJGU QH VJG %QNPG ©UVWCT[, JGTG HKXG DTWUJYQQF GPENQUWTGU JCXG DGGP
DWKNV QP VJG HQTGUJQTG, CPF UQOG GXKFGPEG QH CEETGVKQP JCU DGGP HQWPF KP UJGNVGTGF RCTVU QH VJG 
EQPUVTWEVKQP (&QQF[ ú003)ý

# UKOKNCT GZRGTKOGPV HQT UCNVOCTUJ TGUVQTCVKQP JCU CNUQ QEEWTTGF KP VJTGG NQECVKQPU CNQPI VJG &GPIKG 
RGPKPUWNC, ©UUGZ: 

• 5CNGU 2QKPV, 11 6JCOGU NKIJVGTU YGTG RNCEGF ú00O QHHUJQTG URCEGF ú0O CRCTV VQ ETGCVG C 
YCXGDTGCM KP 19ÿð RTQVGEVKPI ð00O QH GTQFKPI UCNVOCTUJ, CPF KP 19ÿ9 UJQTG VQ NKIJVGT 
EQPPGEVKPI DTWUJYQQF ITQ[PGU YGTG GTGEVGFý  

• /CTUJ *QWUG, 1ð 6JCOGU NKIJVGTU YGTG RNCEGF þ00O QHHUJQTG, URCEGF ú0O CRCTV KP 19ÿõý 
6YQ ITQ[PGU YGTG CNUQ EQPUVTWEVGF ENCF YKVJ IGQVGZVKNG OCVGTKCN TCVJGT VJCP DTWUJYQQF CV
GKVJGT GPF QH VJG YCXGDTGCM, Spartina YCU CNUQ RNCPVGF KP CTGCU VQ VJG NCPFYCTF UKFG QH VJG
2QNFGTý 

• &GCN *CNN, VYQ õ00Oú RQNFGTU YGTG EQPUVTWEVGF KP 19ÿ0 WUKPI FQWDNG TQY YQQFGP UVCMGU 
KPHKNNGF YKVJ DTWUJYQQF HGPEGý  öP VJG KPPGT UKFG QH VJG ITQ[PGU UGFKOGPVU GZECXCVGF HTQO C
UJCNNQY FKVEJ RCTCNNGN YCU JGCRGF VQ UVKHHGP VJG UVTWEVWTG CPF OCMG VJG NQYGT NGXGN
KORGTOGCDNG VQ YCVGT; VJG UKVGU YGTG ITKRRGF KP 19ÿ1 CPF 19ÿ9ý   

þKIWTG ©.ûý #V JKIJ VKFG, YCVGT HKNNU VJG 
F[MG (HTQO VJG NGHV VQ VJG TKIJV QH VJG 
RKEVWTG) CPF KU VTCRRGF D[ VJG GCTVJ 
DCTTKGT YJGP VJG YCVGT NGXGN FTQRU. 
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#V &GCN *CNN UKIPKHKECPV CEETGVKQP YKVJKP VJG UGFKOGPVCVKQP HKGNFU YCU TGRQTVGF, CPF CV /CTUJ *QWUG 
VJG GNGXCVKQP QH VJG OWFHNCV YKVJKP VJG UGFKOGPVCVKQP HKGNF JCU DGGP TCKUGF CPF KU OCKPVCKPKPI C
EQPUVCPV GSWKNKDTKWO GNGXCVKQP CDQXG VJCV QH VJG CFLCEGPV PCVWTCN OWFHNCV CPF DGNQY VJG NGXGN HQT
UCNVOCTUJ FGXGNQROGPV (#VMKPUQP GV CN ú001)ý  *QYGXGT TGEGPV KPURGEVKQP JCU UWIIGUVGF VJCV VJGUG 
OGCUWTGU JCXG [GV VQ OCMG CP[ FKHHGTGPEG VQ VJG GUVCDNKUJOGPV QH PGY UCNVOCTUJ (&QQF[ ú003)ý 
©NUGYJGTG KP ©UUGZ VJG UWEEGUU QH UWEJ UGFKOGPV HKGNFU JCU DGGP OKZGF YKVJ UGXGTCN HCKNWTGU, VJG 
VGEJPKSWGU CTG DGNKGXGF QPN[ VQ DG UWEEGUUHWN YJGTG VJG NQECN UGFKOGPVCT[ VTGPF KU VQYCTFU CEETGVKQPý 

û) þQTGUJQTG 4GEJCTIG CPF VJG $GPGHKEKCN WUG QH &TGFIG MCVGTKCN 

6JGTG CTG VYQ DCUKE OGVJQFU WVKNKUGF HQT TGEJCTIG QH 
KPVGTVKFCN HNCVU CPF UCNVOCTUJ; VTKEMNG EJCTIKPI YJGTG VJG
UGFKOGPV KU RNCEGF CV C UKPING RQKPV QT CV C UGTKGU QH RQKPVU
QP VJG NQYGT HQTGUJQTG QT LWUV QHHUJQTG HTQO VJG VCTIGV
KPVGTVKFCN CTGC, CNNQYKPI YCXG CEVKQP CPF VKFCN EWTTGPVU VQ 
TGFKUVTKDWVG VJG UGFKOGPV; CPF VJG RWORKPI QT URTC[KPI QH 
UGFKOGPV FKTGEVN[ QP VQ VJG VCTIGV CTGC WUWCNN[ HTQO C
FTGFIGT OQQTGF ENQUG VQ UJQTGý  6JG URTC[KPI QH UGFKOGPV
QPVQ VJG KPVGTVKFCN CTGC KU QHVGP VGTOGF TCKPDQY EJCTIKPIý   

þKIWTG ©.ÿý &TGFIGT 4CKPDQY %JCTIKPI 
5QWTEG:  $/#2# 

©ZCORNGU QH DGPGHKEKCN WUGU QH FTGFIKPI HQT JCDKVCV TGUVQTCVKQP CPF ETGCVKQP CPF VJG OGVJQFU WUGF CTG 
IKXGP KP VCDNG %ý1 DGNQYý  6JG FKTGEV RNCEGOGPV QH UGFKOGPV QP VQ CP KPVGTVKFCN CTGC D[ JGCX[ RNCPV 
UWEJ CU VJG OGVJQFU WUGF HQT DGCEJ TGEJCTIG KU PQV UWKVCDNG, FWG VQ VJG NKMGN[ FCOCIG VQ UCNVOCTUJ CPF
VJG UQHV PCVWTG QH OWFHNCVUý
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LQECVKQP &CVG
*CDKVCV 

4GUVQTCVKQP 
QT %TGCVKQP 

%QOOGPVU 

*QTUG[ +UNCPF, 
©UUGZ, íó  
(#$2 199ÿ)

1990 +PVGTVKFCN
TGEJCTIG 

6JG QDLGEVKXG YCU VQ TGEJCTIG CP KPVGTVKFCN CTGC YKVJ EQCTUG FTGFIKPI 
OCVGTKCN VQ RTQVGEV ûCNVQP $CEMYCVGT HTQO GTQUKQP CPF HNQQFKPIý  +V 
YCU FGEKFGF VQ WUG EQCTUGT UGFKOGPV TCVJGT VJCP VJG UGFKOGPV
PCVWTCNN[ RTGUGPV, CU KV YQWNF DG OQTG UVCDNG CPF NGUU UWUEGRVKDNG VQ
GTQUKQP, TGFWEKPI VJG TKUM QH VJG OCVGTKCN OQXKPI QHHUJQTG CPF DGKPI
NQUV HTQO VJG TGEJCTIG UKVGý 

1ÿ00O3 QH FTGFIKPIU YGTG VCMGP HTQO *CTYKEJ *CTDQWT CPF URTC[GF 
QP VQ VJG OKF KPVGTVKFCN QWVUKFG CP CDCPFQPGF UGCYCNN, VJG TGEJCTIG
OCVGTKCN YCU C OKZVWTG QH EQCTUG UCPFU, RGDDNGU CPF ITKVU, VJG TGEJCTIG 
UKVG EQPUKUVGF QH HCKTN[ WPKHQTO OWFUý 

/QPKVQTKPI TGXGCNGF C EQORNGVG EJCTIG KP UGFKOGPV EJCTCEVGT FWG VQ 
VJG TGEJCTIG WUKPI EQCTUGT OCVGTKCN; DGPVJKE UWTXG[U TGXGCNGF C 
OCTMGF EJCPIG KP VJG OCTKPG KPXGTVGDTCVG EQOOWPKVKGUý  #DWPFCPEG 
QH OWF FYGNNKPI EQOOWPKVKGU YCU KPKVKCNN[ TGFWEGF D[ UOQVJGTKPI; 
VJG CNVGTGF EQORQUKVKQP TGUWNVGF KP EQNQPKUCVKQP D[ URGEKGU PQV HQWPF
GNUGYJGTG QP VJG UKVGý  6JG TGEJCTIG UKVG YCU TCRKFN[ EQNQPKUGF D[
DGPVJKE KPXGTVGDTCVGU RCTVKEWNCTN[ Nereis virens, YJKEJ JGNRU UWRRQTV 
VJG NQECN DCUU HKUJGT[ CPF DKTF RQRWNCVKQPUý # PGY OCTUJ JCDKVCV KU 
PQY FGXGNQRKPI DGJKPF VJG TGEJCTIGý 

2GYKV +UNCPF, 
$NCEMYCVGT 
©UVWCT[, 
©UUGZ, íó 
(#$2 199ÿ)

199ú
ü 
199þ

+PVGTVKFCN
TGEJCTIG 

%QCTUG FTGFIKPI OCVGTKCN YCU RNCEGF KP C OQWPF QP VJG KPVGTVKFCN 
HQTGUJQTG KP VYQ RJCUGU úþú9O3 KP 199ú CPF úðõðO3 KP 199þý  ùQP-
EQJGUKXG UGFKOGPV YCU WUGF YKVJ C YKFG ITCFKPI EWTXG UQWTEGF HTQO
VJG OCKPVGPCPEG FTGFIKPI QH VJG *CTYKEJ *CXGP CPF C TCKPDQY
FKUEJCTIG YCU WUGF VQ FGRQUKV VJG OCVGTKCNý   

+V YCU HQWPF VJCV VJG OCVGTKCN OQXGF WR VJG HQTGUJQTG CPF KPJKDKVGF 
VJG GTQUKQP QH VJG UCNVOCTUJ ENKHH DGJKPFý *QYGXGT, VJG EQCTUG 
OCVGTKCNU UWRRQTVGF C TGFWEGF KPXGTVGDTCVG DKQOCUU CPF VJGTGHQTG C 
FGETGCUG KP RQVGPVKCN HQQF UWRRN[ HQT YCFGTUý  5QOG QH VJG GZKUVKPI 
RCTVU QH VJG UCNVOCTUJ DGJKPF DGECOG UOQVJGTGF D[ VJG TQNN DCEM QH 
VJG UCPF CPF ITCXGN TKFIG QXGT VJG GFIG QH VJG UCNV OCTUJý  îKPG 
OCVGTKCN KU DGIKPPKPI VQ DG FGRQUKVGF QXGT VJG VQR QH VJG EQCTUGT
OCVGTKCN KP VJG NQYGT KPVGTVKFCNý   

ùQTVJ 5JQVNG[ 
CPF 6TKONG[, 
4KXGT öTYGNN, 
5WHHQNM, íó
(&QQF[ ú003)

199ÿ
ü 
ú001

+PVGTVKFCN CPF
UCNVOCTUJ 
TGEJCTIG

*KIJ FGPUKV[ UNWTT[ YCU WUGF VQ HCEKNKVCVG VJG ETGCVKQP QH C OCTUJ 
UWTHCEG YKVJ XCTKCDNG VQRQITCRJ[ý #V 6TKONG[, EJCPPGNU YGTG 
GZECXCVGF QPVQ VJG GZKUVKPI UWTHCEG RTKQT VQ TGEJCTIG YKVJ JKIJ FGPUKV[ 
UNWTT[ YKVJ VJG CKO QH GUVCDNKUJKPI YJGVJGT RTG-GPIKPGGTKPI GPJCPEGU
ETGGM FGXGNQROGPVý  6JG FTGFIG OCVGTKCN JCF DQVJ C RQUKVKXG CPF 
PGICVKXG GHHGEV QP VJG KPXGTVGDTCVG HCWPC; VJG FGRQUKVGF OCVGTKCN 
KPKVKCNN[ UOQVJGTGF VJG GZKUVKPI DGPVJKE EQOOWPKVKGU, DWV GPJCPEGF
VJG KPXGTVGDTCVG HCWPC VJGTGCHVGTý 

%CNECUKGW 
5JKR %JCPPGN, 
.QWKUKCPC, 
í5#  
(2G[TG et al
ú00ú)

1999 5CNVOCTUJ
TGUVQTCVKQP 

6GTTCEGU JCXG DGGP EQPUVTWEVGF CPF JCXG TGXGTUGF VJG UJQTGNKPG 
GTQUKQP CPF ETGCVGF 17 CETGU QH UCNVOCTUJ YKVJ CP KPVGTHCEG QH 1þ00Oý 

6GTTCEKPI KU C OGVJQF HQT TGUVQTKPI UCNVOCTUJ GFIG JCDKVCV CPF KU WUGF
VQ TGRNCEG OCTUJ CPF GPEQWTCIG UGFKOGPV CEETGVKQP KP UWTTQWPFKPI 
QRGP YCVGT CTGCUý  6GTTCEGU CTG DWKNV KP QRGP YCVGT CTGCU QH VJG GUVWCT[ 
YJGTG OCTUJ RTGXKQWUN[ GZKUVGF D[ RKNKPI FTGFIKPIU VQ HQTO C 
FKUEQPVKPWQWU NKPGCT TKFIG YJKEJ HNQQFU CV JKIJ VKFG, VJGUG TKFIGU CTG 
CNUQ RNCPVGF YKVJ HCUV ITQYKPI OCTUJ RNCPVU GýIý Spartina alternifloraý  
/WNVKRNG VGTTCEGU CTG DWKNV KP C RCVVGTP VQ OCZKOKUG OCTUJ GFIG CPF 
FGETGCUG YCXG GPGTI[ý 

/CNFQP, 
$NCEMYCVGT 
©UVWCT[, 

1993 5CNVOCTUJ
TGUVQTCVKQP 

6JG CTGC YCU GZRGTKGPEKPI C FGETGCUG KP CEVKXG UCNVOCTUJ CPF 
DTGCEJKPI QH VJG UCNVKPI UGRCTCVKQP DGVYGGP *G[DTKFIG ETGGM CPF VJG 
OCKP EJCPPGN, KV YCU HGCTGF VJCV VJKU RCVVGTP QH GTQUKQP YQWNF TGUWNV KP



#00©: © 

LQECVKQP &CVG
*CDKVCV 

4GUVQTCVKQP 
QT %TGCVKQP 

%QOOGPVU 

©UUGZ, íó  
(#$2 199ÿ)

NQUU QH FGRVJ CV /CNFQP ïWC[UKFG CPF CEEGNGTCVG VJG NQUU QH VJG 
TGOCKPKPI OCTUJý  %NKHHKPI QH VJG UCNVOCTUJ GFIG JCF CNUQ TGPFGTGF 
VJG UCNVOCTUJ DCPMU UWUEGRVKDNG VQ WPFGTEWVVKPI CPF OCUU HCKNWTGý 

6JG ICRU KP VJG UCNVKPI DGVYGGP VJG ETGGM CPF TKXGT EJCPPGN YGTG
RNWIIGF YKVJ YQQFGP RNCPMKPI CPF VKODGT RKNGU CPF KPHKNNGF YKVJ
EQJGUKXG FTGFIKPIUý  &TGFIGF URQKN YCU FGRQUKVGF KP HTQPV QH VJG
GTQFKPI GFIG QH VJG UCNVOCTUJ KP QTFGT VQ ETGCVG C UNQRKPI TCVJGT VJCP
ENKHHGF DCPM RTQHKNG, VJG GFIG QH VJG UCNVOCTUJ YCU CNUQ GZVGPFGF 
VJTQWIJ VJG FGRQUKVKQP QH FTGFIGF URQKNý   

6JG ENQUWTG QH VJG DTGCEJGU YCU UWEEGUUHWN CPF VKFCN HNQY VJTQWIJ 
VJGO GNKOKPCVGF, VJGTG KU CNUQ GXKFGPEG QH TG-EQNQPKUCVKQP QH VJG CTGCU 
YKVJ UCNVOCTUJ XGIGVCVKQPý  6JG ENKHH UVCDKNKUCVKQPU CRRGCT VQ DG
UWEEGUUHWN, JQYGXGT QP VJG GZVGPFGF UCNVOCTUJ NKVVNG TG-XGIGVCVKQP JCU 
QEEWTTGF; KV KU DGNKGXGF VJG GNGXCVKQP QH VJG PGY OWFHNCV KU VQQ NQYý 

*QTUG[ +UNCPF, 
©UUGZ, íó 
(#$2 199ÿ)

îTQO
1990

5CNVOCTUJ 
TGEJCTIG 

# UKVG NQECVGF QHH UQWVJ-GCUV EQTPGT QH *QTUG[ +UNCPF YCU UWHHGTKPI 
HTQO XGTVKECN GTQUKQP QH UCNVOCTUJý *CNH C NQCF QH FTGFIGF UKNV YCU 
URTC[GF QP C 0ýþJC RNQV, QH JGCXKN[ ITC\GF UCNVOCTUJ, YJKEJ YCU 
CDQXG OGCP JKIJ YCVGTý  6JG YQTM YCU ECTTKGF QWV KP #WIWUV UQ VJCV 
EQPUQNKFCVKQP QH VJG UGFKOGPVU EQWNF VCMG RNCEG DGHQTG VJG OCKP
TGNGCUG RGTKQF HQT VJG UCNVOCTUJ RNCPVU UGGFU CPF VJG CTTKXCN QH 
QXGTYKPVGTKPI DKTF URGEKGUý  

+V YCU QTKIKPCNN[ VJQWIJV VJCV OQUV QH VJG UKNV CRRNKGF YQWNF YCUJ QHH 
VJG UKVG QXGT VJG HKTUV URTKPI VKFGý 6JGTG YCU PQ CRRCTGPV NQUU QH RNCPV
EQXGT, UQOG UGFKOGPV TGOCKPGF KP VJG FGRTGUUKQPU QP VJG UCNVOCTUJ 
UWTHCEG CPF YCU SWKEMN[ EQXGTGF D[ XGIGVCVKQPý  /QTG UGFKOGPV OC[ 
JCXG DGGP TGVCKPGF KH VJG UKVG JCF DGGP DWPFGF; VJKU OC[ CNUQ JCXG 
GPJCPEGF CEETGVKQP HWTVJGTý 

*QTUG[ +UNCPF, 
©UUGZ, íó 
(&©%ö&© 
ú001)

199ÿ 5CNVOCTUJ
TGEJCTIG 

6JG GPXKTQPOGPV CIGPE[ TGEJCTIGF ú0,000O3 QH EQJGUKXG UGFKOGPV
HTQO *CTYKEJ *CXGP DGVYGGP C UJKPING DGTO CPF UGC YCNNý  #HVGT
PKPG OQPVJU EQPUKFGTCDNG UCNVOCTUJ ITQYVJ URGEKHKECNN[ Salicornia sp. 
JCF QEEWTTGF QXGT RCTVU QH VJG TGEJCTIG CTGCý  6JG CTGC YCU CICKP 
TGEJCTIGF FWTKPI ñCPWCT[ ú001; VJG CKO DGKPI VQ TCKUG VJG JGKIJV QH
VJG OWF UWTHCEG VQ CNNQY VJG GUVCDNKUJOGPV QH JKIJGT UCNVOCTUJ RNCPVUý 

/GFYC[ 
©UVWCT[, óGPV, 
íó
(#$2 199ÿ)

199ð 5CNVOCTUJ
TGEJCTIG 

6JG UKVG KU NQECVGF QP VJG KPVGTVKFCN HNCVU CTQWPF $GFNCO $QVVQO KP VJG 
îWPVQP %TGGM, C VQVCN õ000O3 QH HKPG FTGFIG OCVGTKCNU YGTG RNCEGF QP 
VJG NQYGT KPVGTVKFCN CPF NGHV HQT PCVWTCN J[FTCWNKE RTQEGUUGU VQ
ITCFWCNN[ OQXG KV WR VJG HQTGUJQTG (VTKEMNG EJCTIG)ý  6JKU CRRTQCEJ 
GPCDNGU UGFKOGPVU VQ DG TGFKUVTKDWVGF YKVJKP VJG KPVGTVKFCN U[UVGO CPF
RTQOQVG PCVWTCN GXQNWVKQP QH VJG KPVGTVKFCN JCDKVCVUý   

©CTN[ TGUWNVU KPFKECVGF VJCV DQVVQO FWORKPI UGFKOGPVU CPF VTKEMNG 
HGGFKPI KU C UWEEGUU HQT TGNCVKXGN[ UOCNN KPHTGSWGPV XQNWOGU CPF 
CRRTQZKOCVGN[ þ0ò QH VJG OCVGTKCN YCU GUVKOCVGF VQ JCXG DGGP 
TGVCKPGF CV VJG TGEJCTIG UKVGý 

5WHHQNM
*CTDQWT, 
öTYGNN 
©UVWCT[, 
5WHHQNM, íó
(&©%ö&©  
ú001)

- 5CNVOCTUJ 
ETGCVKQP 

%JCPIGU KP VJG TKXGT JCXG TGUWNVGF KP C NQUU QH KPVGTVKFCN OWF NGXGN KP 
VJG öTYGNN CFLCEGPV VQ VJG JCTDQWTý  6JG FTGFIGF OCVGTKCN KU XGT[ HNWKF 
CPF RWORGF QP VQ VJG HQTGUJQTG CPF RNCEGF YKVJKP YCVVNG JWTFNGU QT 
HCIIQVUý  5WHHKEKGPV OCVGTKCN JCU TGOCKPGF CV VJG UKVG VQ TCKUG VJG VKFCN 
JGKIJV QH VJG HQTGUJQTG VQ CNNQY UCNVOCTUJ RNCPVU VQ EQNQPKUGý 



#00©: © 

LQECVKQP &CVG
*CDKVCV 

4GUVQTCVKQP 
QT %TGCVKQP 

%QOOGPVU 

6KVEJOCTUJ
/CTKPC, 
ûCNVQP-QP-
VJG-ùC\G, 
©UUGZ, íó  
(&©%ö&© 
ú001)

199ÿ-
ú001

5CNVOCTUJ 
ETGCVKQP 

6JG OCTKPC UWHHGTU HTQO TGIWNCT FGRQUKVKQP QH HKPG UGFKOGPV CPF
PGGFU HTGSWGPV FTGFIKPIý  6Q CNNQY HQT KPVGTVKFCN TGEJCTIG QH HNWKF 
FTGFIG OCVGTKCN, GZECXCVGF GCTVJ YCU WUGF VQ EQPUVTWEV C DWPF QP VJG 
YGUV UKFG QH VJG OCTKPC, CPF UGFKOGPVU HTQO VJG OCTKPC YGTG FTGFIGF 
CPF RWORGF KPVQ VJKU TGEJCTIG CTGCý  &WTKPI 199ÿ CPF 1999 10,000
VQPPGU QH OWF YGTG RWORGF KPVQ VJG DWPFGF CTGCý  /QTG OWF YCU
CFFGF KP ú001 VQ TCKUG VJG OCTUJ JGKIJV HWTVJGT CPF CNNQY UCNVOCTUJ 
RNCPVU VQ FGXGNQRý

$NCEM 4QEM
*CTDQWT, 
%QPPGEVKEWV, 
í5#  
(#$2 199ÿ)

19ÿ3 5CNVOCTUJ
ETGCVKQP 

# 7000Oú CTGC QH UCNVOCTUJ CPF YGVNCPF YCU ETGCVGF D[ FWORKPI 
FTGFIG OCVGTKCN QXGT VJG CTGC CPF GZECXCVKPI VQ VJG FGUKTGF JGKIJV, 
YKVJ C YCVGT FGRVJ QH 0ý3O CV OGCP JKIJ YCVGTý  6JG UKVG YCU VJGP
RNCPVGF YKVJ Spartina alternifloraý  2NCPV ITQYVJ YCU RQQT KP VJG HKTUV 
[GCT, DWV XKIQTQWU HQWT [GCTU RQUV-EQPUVTWEVKQP CPF VJGTG KU PQY C
FGPUG XGIGVCVKQP UVCPF CPF UWDUGSWGPVN[ C FKXGTUG DGPVJKE EQOOWPKV[
CPF CUUQEKCVGF DKTF RQRWNCVKQPý   

5JGGR +UNCPF, 
/CKPG, í5# 
(#$2 199ÿ)

19ÿÿ /WFHNCV 
ETGCVKQP 

5KNV[ UCPFU HTQO OCKPVGPCPEG FTGFIKPIU YJGTG RNCEGF QP C UJGNVGTGF 
1ýúJC UKVG QH UJCNNQY UWD-VKFCN UCPF CPF ITCXGN VQ ETGCVG CPF KPVGTVKFCN 
HNCVý  /QPKVQTKPI QEEWTTGF KP 1990-9ú CPF KV YCU HQWPF VJCV C FKXGTUG 
KPHCWPCN EQOOWPKV[ JCF FGXGNQRGF QP VJG PGY KPVGTVKFCN OWFHNCVý

2CTMUVQPG 
ìCEJV %NWD, 
2QQNG *CTDQWT 
(#$2 199ÿ)

199þ /WFHNCV 
ETGCVKQP 

#U RCTV QH VJG RNCPPKPI EQPUGPV VJGTG YCU C TGSWKTGOGPV VQ RTQXKFG CP
CTGC QH KPVGTVKFCN OWFHNCV VQ TGRNCEG VJCV NQUV D[ FGXGNQROGPVý  6JG 
OWFHNCV ETGCVGF YCU 3úþO NQPI D[ ú0O YKFGý  6JG OWFHNCV YCU DWKNV 
QP VJG KPUKFG QH C TWDDNG OQWPF DTGCMYCVGT YJKEJ RTQVGEVU VJG OCTKPC 
CPF UJGGV RKNKPI YJKEJ KU CV C FGRVJ QH ÷1ýú%& CRRTQZKOCVGN[ OGCP
NQY YCVGT PGCRU; VJG GFIG QH VJG DTGCM YCVGT KU CV C FGRVJ QH ÷úý0O
%& CRRTQZKOCVGN[ OGCP JKIJ YCVGT URTKPIUý 

&TGFIKPIU HTQO VJG OCTKPC YGTG WUGF VQ EQPUVTWEV VJG KPVGTVKFCN
OWFHNCV CPF C VQVCN QH 7000O3 YGTG WUGF HQT VJG KPKVKCN HKNN CPF 3000O3 

HTQO VJG GZKUVKPI KPVGTVKFCN RTKQT VQ EQPUVTWEVKQP YGTG WUGF HQT VJG VQR 
NC[GTý  5WTXG[U WPFGTVCMGP KP 199ð UJQYGF IQQF KPKVKCN HNQTC CPF
HCWPC RQRWNCVKQPUý 

6CDNG ©.1ý ©ZCORNGU QH VJG DGPGHKEKCN WUG QH &TGFIG MCVGTKCN HQT VJG 4GUVQTCVKQP CPF %TGCVKQP 
QH +PVGTVKFCN *CDKVCVU 
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&GVCKNGF ©ZCORNGU QH -G[ MCTKPG 6JGOGU 

þ.1 MCTKPG 2TQVGEVKQP #TGCU � #EVKXG 2CUUKXG MCPCIGOGPV 

6JG EQPEGRV QH /CTKPG 2TQVGEVKQP #TGCU (/2#U) VQ EQPUGTXG HKUJGTKGU CPF VJG OCTKPG GPXKTQPOGPV JCU
EQOG NCTIGN[ HTQO UGFKOGPVCT[ HKUJ NKXKPI QP VTQRJKE TGGHU (2QNWPKP CPF ûCDPKV\ ú001)ý  +P #WUVTCNKC, 
ùGY <GCNCPF CPF VJG 5G[EJGNNGU, /2#U JCXG DGGP KP WUG UKPEG 1970U, YJGTG VJG[ CTG C MG[ RCTV KP 
ôQXGTPOGPV UVTCVGI[ HQT EQPUGTXCVKQP, OCTKPG GPXKTQPOGPVCN OCPCIGOGPV CPF RTQOQVKPI GEQVQWTKUO 
(ñGPPKPIU 1999)ý  îTCPEG, 5RCKP CPF +VCN[ JCXG UGV WR /2#U KP CTGCU YJGTG PCVWTCN TGUQWTEGU JCXG
FKOKPKUJGF, YKVJ VJG CKO VQ TGUVQTG CPF TGXKVCNKUG FQYPITCFGF OCTKPG JCDKVCVý  6JGUG /2#U CTG CNUQ 
CKOGF CV FGXGNQRKPI GEQVQWTKUO URGEKHKECNN[ UEWDC FKXKPI, CNNQYKPI OCTKPG RTQVGEVKQP VQ IQ JCPF KP
JCPF YKVJ C XKCDNG VQWTKUV KPFWUVT[ (ó[TKCMQRQWNQU et al ú00ú)ý 

# UKIPKHKECPV COQWPV QH VJG TGUGCTEJ KPVQ /2#U JCU HQEWUGF QP VJG EQPUGTXCVKQP CPF RTQVGEVKQP QH HKUJ 
UVQEMU, JQYGXGT TGUVTKEVKPI VJGUG CEVKXKVKGU YKNN CNUQ JCXG CP GHHGEV QP VJG UGCDGF CPF DGPVJQUý  %GTVCKP 
V[RGU QH HKUJKPI IGCT ECP JCXG C UKIPKHKECPV KORCEV QP VJG UGCDGF; VTCYN FQQTU UETCRG VJG UGCHNQQT CPF 
ECP RGPGVTCVG VJG UGFKOGPV WR VQ 1þEO, YJKNG DGCO VTCYNU ECP RGPGVTCVG VQ C FGRVJ QH ÿEO CETQUU VJG 
GPVKTG YKFVJ QH VJG DGCOý  öTICPKUOU FKTGEVN[ KP VJG RCTV QH VJG IGCT OC[DG ECWIJV CU D[-ECVEJ, YJKNG 
DWTTQYKPI URGEKGU OC[ DG ETWUJGF (2QNWPKP CPF ûCDPKV\ ú001, ñGPPKPIU 1999)ý 

# TGXKGY WPFGTVCMGP D[ 2QNWPKP CPF ûCDPKV\ (ú001) EQPENWFGF VJCV UJGNVGTGF NQECVKQPU YKVJ PCVWTCNN[ 
NQY NGXGNU QH FKUVWTDCPEG CPF UGPUKVKXG JCDKVCVU YKNN DGPGHKV HTQO RTQVGEVKQP HTQO VTCYNKPIý  $WV KP 
UJCNNQY YCVGTU CPF GZRQUGF NQECVKQPU YJGTG PCVWTCN FKUVWTDCPEG D[ VKFGU CPF YCXG CEVKQP KU JKIJ,
JCDKVCVU KP VTCYNGF CTGCU CTG PQV GZRGEVGF VQ FKHHGT UKIPKHKECPVN[ HTQO VJQUG RTQVGEVGF HTQO VTCYNKPIý 
#RRTQRTKCVGN[ FGUKIPGF /2#U ECP CEV CU C EQPVTQN QH GZRNQKVCVKQP GHHGEVU, DWV QPN[ YKVJ TGURGEV VQ 
TGNCVKXGN[ UGFGPVCT[ QTICPKUOU CPF JCDKVCVU CFXGTUGN[ CHHGEVGF D[ HKUJKPIý  6JGTGHQTG, KP UVCDNG FGGR 
YCVGT CTGCU /2#U OC[ JGNR VQ GPJCPEG TGEQXGT[ TCVGU QH DGPVJQU CHVGT FTGFIKPI, DWV KP OQTG
EJCPIGCDNG CTGCU UWEJ CU OQDKNG UCPFU DCPMU /2#U OC[ JCXG NKVVNG QT PQ RQUKVKXG KORCEVý 

þû ©ZCORNGU QH 2TGUGTXGF 5GCDGF *CDKVCVU 

*CDKVCV OCRRKPI YCU EQORNGVGF HQT CP CTGC QHH 5JQTGJCO,
WUKPI $ô5 IGQRJ[UKECN FCVC CPF DKQVQRG FCVC EQNNCVGF 
HTQO ITCD UCORNGU, VTCYNU CPF XKFGQ GXKFGPEGý  8KFGQ CPF 
UVKNN ECOGTC UWTXG[U QH VJG HQTOGT FTGFIKPI RKVU QP VJG 
+PPGT öYGTU $CPM UJQYGF VJG UGFKOGPVU CPF DGPVJKE 
CUUGODNCIGU YKVJKP VJG HQTOGT FTGFIKPI CTGC VQ DG XGT[
FKHHGTGPV HTQO CFLCEGPV CTGCUý  +P RCTVKEWNCT, VJG DCUGU QH
VJG RKVU YGTG HQWPF VQ JCTDQWT FGPUG EQOOWPKVKGU QH 
Mytilus edulis (EQOOQP OWUUGN) VQIGVJGT YKVJ VJG 
DTCPEJKPI DT[Q\QC Pentapora foliaceaý 

©ZRGTKGPEG HTQO VJG SWCTT[KPI KPFWUVT[ JCU FGOQPUVTCVGF
VJG WPKSWG XCNWG QH HQTOGT OKPGTCN GZVTCEVKQP UKVGU, GKVJGT
QP ITQWPFU QH VJG WPKSWG IGQNQI[ QT JCDKVCVU ETGCVGFý  #U RQNKE[ KU FGXGNQRGF VQ EQPUKFGT YJCV 
TGOGFKCVKQP, KH CP[, UJQWNF DG WPFGTVCMGP CV OCTKPG CIITGICVG UKVGU, HWTVJGT KPXGUVKICVKQP UJQWNF DG
OCFG KPVQ VJG RQVGPVKCN KPVTKPUKE XCNWG QH UQOG HQTOGT FTGFIKPI UKVGUý 

þKIWTG þ.1ý Pentapora foliacea
(4QUU %QTCN) 5QWTEG: 5GCUGCTEJ 
YGDUKVG.
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þ3 ©ZCORNGU QH MCTKPG 4GUVQTCVKQP 2TQjGEVU 

1) 4QWIJU 6QYGT &KURQUCN 5KVG � *CTYKEJ *CXGP #WVJQTKV[ 

*CTYKEJ *CXGP #WVJQTKV[ RTQXKFGU RKNQVCIG, FTGFIKPI CPF PCXKICVKQP UGTXKEGU VQ VJG HKXG *CXGP RQTVU
QH îGNKZUVQYG, +RUYKEJ, /KUVNG[, *CTYKEJ +PVGTPCVKQPCN CPF *CTYKEJ &QEM %QORCP[ý  6JG *CTYKEJ
*CTDQWT #EV 197õ ICXG VJG #WVJQTKV[ VJG RQYGT VQ FTGFIG VJG UGCDGF VQ OCKPVCKP CPF KORTQXG 
PCXKICVKQPý  

6JG RTQITGUUKXG FGXGNQROGPV QH îGNKZUVQYG KP EQPLWPEVKQP YKVJ VJG KPETGCUKPI FTCHV QH EQPVCKPGT 
XGUUGNU JCU TGUWNVGF KP C UWEEGUUKQP QH EJCPPGN FGGRGPKPIU, VJG OQUV TGEGPV QEEWTTKPI DGVYGGP 199ÿ 
CPF ú000ý  6JGUG YGTG UWDLGEV VQ VJG %QPUGTXCVKQP (ùCVWTCN *CDKVCVU GVE) 4GIWNCVKQPU 199õý 

#VVCEJGF VQ VJG 199ÿ EQPUGPV QH VJG ECRKVCN FTGFIKPI CRRNKECVKQP YCU C OKVKICVKQP RCEMCIG YJKEJ 
KPENWFGF TGOGFKCVKQP HQT VJG 4QWIJ 6QYGTU FKURQUCN UKVGý 6JKU KPXQNXGF RNCEKPI C UVKHH ENC[ DWPF 
CTQWPF VJG FKURQUCN UKVG VQ EQPVCKP VJG OCVGTKCN CPF VJGP ECRRKPI VJG UWTHCEG YKVJ ITCXGN VQ ETGCVG C 
UVCDNG JCDKVCV HQT ETWUVCEGCý 6Q RTGXGPV FCOCIG VQ GZKUVKPI CPF PGYN[ ETGCVGF ETWUVCEGC JCDKVCVU,
OCKPVGPCPEG FTGFIKPIU CTG VCMGP VQ C PGY FKURGTUKXG FKURQUCN ITQWPF HWTVJGT VQ UGCYCTFý &KURGTUKQP QH 
HKPG UKNVU CXQKFU KORCEV QP VJG UGCDGF CPF FKUVTKDWVGU VJG OCVGTKCN WUKPI PCVWTCN HQTEGU (&î6 ú003)ý 

6JG QTKIKPCN RNCP HQT C þ0OO NC[GT QH ITCXGN YCU UWDUGSWGPVN[ OQFKHKGF VQ C úþOO URTKPMNKPIý 

# UGRCTCVG CRRNKECVKQP YCU OCFG D[ VJG óGPV CPF ©UUGZ 5GC îKUJGTKGU %QOOKVVGG HQT HWPFKPI VQ 
UWRRQTV C .QDUVGT 5VQEM ©PJCPEGOGPV RTQLGEV WPFGT VJG &©î4# îKPCPEKCN +PUVTWOGPV HQT îKUJGTKGU 
ôWKFCPEG (î+îô) ITCPV UEJGOG (óGPV ü ©UUGZ îKUJGTKGU ú00ú)ý  6JG RTQLGEV JCU VYQ GNGOGPVU: HKTUVN[, 
C 8-PQVEJKPI RTQITCOOG VQ KFGPVKH[, OCTM CPF UQ RTQVGEV OCVWTG HGOCNG NQDUVGTU VQ CUUKUV YKVJ VJG 
IGPGTCVKQP QH C DTQQF UVQEM; UGEQPFN[, VJG TGCTKPI QH LWXGPKNG NQDUVGTU VCMGP HTQO NQECN RCTGPV UVQEM CV 
VJG ùCVKQPCN .QDUVGT *CVEJGT[ CV 2CFUVQY HQT UWDUGSWGPV TGNGCUG DCEM QPVQ NQECN ITQWPFUý  2TQXKUKQP 
QH VJG HGOCNG NQDUVGTU JCU DGGP RQUUKDNG VJTQWIJ C DW[ DCEM UEJGOG CITGGF YKVJ NQECN HKUJGTOGPý 

6JG HQWT [GCT UEJGOG YJKEJ EQOOGPEGF ú003 JCU GZRGTKGPEGF RTQDNGOU HTQO VJG QWVUGVý  6JG KPKVKCN 
DCVEJ QH DGTTKGF NQDUVGTU UWRRNKGF VQ VJG JCVEJGT[ FKGF UQQP CHVGT CTTKXCN, RTGFQOKPCPVN[ CVVTKDWVGF VQ 
RNCPV KPCFGSWCE[ FWTKPI VJG JQV UWOOGTý  +PVGTXGPVKQP KP VJKU KPUVCPEG JCU RTQXGF EQWPVGT-RTQFWEVKXG
VQ FCVG, CNVJQWIJ VJG KPVGPVKQP KU VQ NGCTP HTQO VJG KPKVKCN NGUUQPU CPF EQPVKPWG VJG RTQLGEVý 

6JGTG KU C HWTVJGT RQVGPVKCN EQPEGTP VJCV NQDUVGT NCTXCG URGPF C NQPI VKOG KP VJG RNCPMVQPKE UVCIGUý  #U
VJG[ ITQY, VJG[ VGPF VQ GZJCWUV VJG HQQF UWRRN[ CPF RTQITGUU VQ KPETGCUKPIN[ NCTIGT ETGXKEGU YKVJKP C 
PCVWTCN QT CTVKHKEKCN TGGH UVTWEVWTGý  $GECWUG VJG FKUVTKDWVKQP QH ETGXKEGU KP TGGHU KU HTCEVCN KP EJCTCEVGT,
KýGý VJGTG CTG HCT OQTG UOCNN ETGXKEGU VJCP NCTIG QPGU, C NQDUVGT ECP GZRGTKGPEG C FGENKPG KP VJG PWODGT 
QH UWKVCDNG UK\GF UJGNVGTU CU KV ITQYU CPF KU VJGTGHQTG EQORGNNGF VQ OKITCVG VQ CPQVJGT NQECNKV[ý 5VTQPI 
EWTTGPVU CPF RTGFCVQTU ECP TGUWNV KP JKIJ OQTVCNKV[ FWTKPI OKITCVKQPý (ñGPUGP ûKEMKPU ü $CPPKUVGT 
ú000)ý  íUG QH &ù# HKPIGTRTKPVKPI VQ ICKP HWTVJGT KPUKIJV KPVQ VJG OKITCVKQP QH LWXGPKNGU KU EWTTGPVN[
VJG UWDLGEV QH TGUGCTEJ DGKPI WPFGTVCMGP CV $GNHCUV íPKXGTUKV[ (ñ ûKIIKPU RGTUQPCN EQOOWPKECVKQP)ý 

4GUWNVU QH OQPKVQTKPI WPFGTVCMGP D[ %©î#5 UVCHH CTG UVKNN CYCKVGF DWV CPGEFQVCN GXKFGPEG UWIIGUVU VJG 
ITCXGN NC[GT QP VJG 4QWIJU UKVG JCU DGGP UWEEGUUHWN KP CVVTCEVKPI DCEM NQDUVGTUý  5WEJ HKPFKPIU CTG 
EQPUKUVGPV YKVJ VJG IGPGTCN HKPFKPI VJCV NQDUVGTU ECP QEEWR[ CP CTVKHKEKCN UVTWEVWTG YKVJKP C XGT[ UJQTV 
RGTKQF QH VKOG HQNNQYKPI FGRNQ[OGPV (ñGPUGP ûKEMKPU ü $CPPKUVGT ú000)ý  5QOG D[ GXKFGPEG QH 
EQNQWT TKPIU JCXG VTCXGNNGF UKIPKHKECPVN[ HWTVJGT FKUVCPEGU VJCP JCF DGGP CPVKEKRCVGFý 

6JKU ECUG KNNWUVTCVGU C PWODGT QH KORQTVCPV RQKPVU KP TGNCVKQP VQ OCTKPG UKVG TGUVQTCVKQP: 
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• íUG QH VJG %QPUGTXCVKQP (ùCVWTCN *CDKVCVU üE) 4GIWNCVKQPU KP TGNCVKQP VQ QHHUJQTG 
FGXGNQROGPV; 

• 6JG KORQTVCPEG QH NQECN EQPUWNVCVKQP KP KPHNWGPEKPI VJG OKVKICVKQP RCEMCIG HQT VJG ECRKVCN
FTGFIG CPF FKURQUCN CTTCPIGOGPVUý 

• 6JG CRRNKECVKQP QH ITCXGN UGGFKPI YKVJ KPKVKCN GPEQWTCIKPI TGUWNVUý 
• 6JG RQVGPVKCN CFXGTUG GHHGEVU YJKEJ ECP TGUWNV HTQO KPVGTXGPVKQP KP EQOOWPKV[ UVTWEVWTGý 

û) 4GOGFKCVKQP QH &TKNN %WVVKPI 2KNGU 

6JG KFGPVKHKECVKQP CPF UGNGEVKQP QH TGOGFKCVKQP QRVKQPU HQT FTKNN EWVVKPI RKNGU KU C MG[ KUUWG HCEGF D[ VJG 
QHHUJQTG QKN KPFWUVT[ KP TGNCVKQP VQ RNCVHQTO FGEQOOKUUKQPKPIý  %WTTGPV GXKFGPEG UWIIGUVU 
J[FTQECTDQPU CTG VJG RTKPEKRNG ECWUG QH GPXKTQPOGPVCN KORCEV HTQO FTKNN EWVVKPI RKNGU CNVJQWIJ QVJGT
HCEVQTU YJKEJ EQWNF ECWUG UQOG QH VJG QDUGTXGF GHHGEVU HTQO FTKNN EWVVKPIU RKNGU, UWEJ CU VJG RJ[UKECN 
KORCEV QH UOQVJGTKPI, EJCPIGU KP UGFKOGPV ITCKP UK\G, QTICPKE GPTKEJOGPV CPF QVJGT RQUUKDN[ VQZKE
EQORQPGPVU QH FTKNNKPI OWFU (%©4 1999)ý  

6JKU KUUWG KU EQPUKFGTGF VQ DG QH KPVGTGUV VQ VJKU UVWF[ HQT VJG HQNNQYKPI 
TGCUQPU: 

• &KUEQWPVKPI VJG J[FTQECTDQP GNGOGPV, FTKNN EWVVKPI RKNGU 
RQVGPVKCNN[ RQUG UGEQPFCT[ RJ[UKECN RTQDNGOU VQ VJG DGPVJQU
YJKEJ CTG UKOKNCT VQ VJQUG TGUWNVKPI HTQO FGRQUKVKQP QH FTGFIKPI
ø UETGGPKPI URQKNU; 

• &TKNN EWVVKPI RKNGU CNQPI YKVJ OCTKPG CIITGICVG GZVTCEVKQP  UKVGU 
CTG UWDLGEV VQ VJG UCOG ÂKP EQODKPCVKQP� KORCEVU, RTKPEKRCNN[
HTQO VJG VTCYNKPI KPFWUVT[;

• 5QOG QH VJG TGOGFKCVKQP VGEJPQNQI[ JCU RQVGPVKCN CRRNKECVKQP 
HQT OCTKPG CIITGICVG UKVG TGOGFKCVKQP; 

• 6JGTG KU EQOOQP ITQWPF KP VGTOU QH VJG UVCMGJQNFGT KUUWGU, CPF 
EQPUGSWGPVN[ VJG EQPUWNVCVKQP CRRTQCEJ EQWNF QHHGT C DCUKU HQT 
EQPUKFGTCVKQP D[ VJG OCTKPG CIITGICVG KPFWUVT[ý

   þKIWTG þ.ûý üKN 4KI 
   5QWTEG: ûWVGT %QPVKPGPVCN     

5JGNH (û%5) ÿGD UKVG

2J[UKECN KORCEVU QH FTKNN EWVVKPI RKNGU 

&TKNN EWVVKPI RKNGU EQPUVKVWVG EQPEGPVTCVKQPU QH HKPG UGFKOGPV GLGEVGF HTQO VJG UJCNG UWDUVTCVG FWTKPI VJG
FTKNNKPI RTQEGUU DWV CTG CNUQ OKZGF YKVJ VJG FTKNNKPI OWFU WUGF VQ NWDTKECVG VJG FTKNNKPI RTQEGUU (YJKEJ 
ECP EQPVCKP WR VQ ÿ0ò QKN)ý 

+P VGTOU QH KORCEV CUUGUUOGPV, KV KU PQV RQUUKDNG VQ KUQNCVG VJG RJ[UKECN KORCEVU QH UOQVJGTKPI HTQO VJG
VQZKE GHHGEVU QH VJG J[FTQECTDQPUý  +P EQOOQP YKVJ VJG PCVWTCN UKPMU YJKEJ ECP HQTO FQYPUVTGCO QH 
FTGFIKPI GZVTCEVKQP UKVGU (2QUUHQTF *CUMQPKP ú00ú) FTKNN EWVVKPI RKNGU CTG UWDLGEV VQ VJG PCVWTCN
RTQEGUUGU QH GKVJGT YGCVJGTKPI CPF DKQFGITCFCVKQP QT YCXGU CPF EWTTGPVU, RCTVKEWNCTN[ VJQUG TGNCVGF VQ 
UVQTO CEVKXKV[, YJKEJ OC[ UWURGPF VJG UGFKOGPVU HTQO VJG EGPVTG QH VJG EWVVKPIU RKNG CPF FKUVTKDWVG
VJGO QPVQ VJG UWTTQWPFKPI UGCDGFý 

+H UGFKOGPV TGFKUVTKDWVKQP KU FQOKPCPV, VJG CHHGEVGF CTGC YKNN GZRCPF QXGT VKOGý ûJKEJ RTQEGUU
FQOKPCVGU YKNN FGRGPF WRQP VJG RJ[UKECN RTQRGTVKGU QH VJG UGFKOGPVU KP VJG RKNG CPF VJG UVTGPIVJ QH 
DQVVQO EWTTGPVU KP VJG CTGC CPF YKNN VJGTGHQTG DG UKVG URGEKHKE (%©4 1999)ý 

6JG RJ[UKECN EJCTCEVGTKUVKEU CPF UVCDKNKV[ QH FTGFIKPI URQKN RKNGU YKNN DG UWDLGEV VQ UKOKNCT RTQEGUUGU 
CPF VJGTGHQTG VJG VGEJPKSWGU WUGF VQ UVCDKNKUG FTKNN EWVVKPI RKNGU CTG EQPUKFGTGF JGTGý 
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+P EQODKPCVKQP KORCEVU 

$QVJ FTKNN EWVVKPI RKNGU CPF OCTKPG CIITGICVG UKVGU CTG UWDLGEV VQ ÂKP EQODKPCVKQP� GHHGEVU KP TGNCVKQP VQ
VJG VTCYNKPI KPFWUVT[ CNDGKV VJG PCVWTG QH VJGUG GHHGEVU KU XGT[ FKHHGTGPVý  îQT FTKNN EWVVKPI UKVGU, VJG TCVG 
CV YJKEJ EQPVCOKPCVGF OCVGTKCN FKURGTUGU QWVYCTFU OC[ DG KPETGCUGF KH RKNGU CTG FKUVWTDGF D[ HKUJKPI
CEVKXKV[ CHVGT VJG RNCVHQTOU CTG TGOQXGFý 6JKU EQWNF RQVGPVKCNN[ UKIPKHKECPVN[ GZVGPF VJG CTGC QH KORCEVý 

îQT OCTKPG CIITGICVG UKVGU, DCUGF QP UVWFKGU QH VJG GHHGEVU QH VTCYNKPI QP EQOOWPKV[ EQORQUKVKQP, KV KU
TGCUQPCDNG VQ UWIIGUV VJCV VTCYNKPI QH HQTOGT CIITGICVG UKVGU EQWNF CFXGTUGN[ CHHGEV VJG TCVG QH PCVWTCN 
TGEQXGT[ QH VJG DGPVJKE EQOOWPKV[ (UGG îý1 RCTCITCRJ ú)ý ôQXGTPOGPV RQNKE[ EQPVCKPGF KP //ô1 
CEMPQYNGFIGU VJG KORCEV QH CIITGICVG FTGFIKPI CV QPG UKVG JCU VJG RQVGPVKCN VQ KPVGTCEV YKVJ KORCEVU 
HTQO QVJGT UKVGU KP ENQUG RTQZKOKV[, QT YKVJ QVJGT JWOCP CEVKXKVKGU UWEJ CU HKUJKPI, RKRGNKPG FKUEJCTIGU 
QT VJG FKURQUCN QH JCTDQWT FTGFIKPIUý 6JGUG TGSWKTG EQPUKFGTCVKQP YKVJKP VJG ©+# RTQEGUU (ö&2/
ú00ú) 

îWTVJGTOQTG, DQVJ FTKNN EWVVKPI RKNGU CPF FTGFIKPI UECTU, PQVCDN[ CPEJQT RKVU, TGRTGUGPV RQVGPVKCN 
UPCIIKPI JC\CTFU HQT VTCYNGT IGCT CPF CU C TGUWNV CTG C UQWTEG QH EQPEGTP VQ VJG HKUJKPI KPFWUVT[ý   

4GOGFKCVKQP 6GEJPQNQI[ � 2QVGPVKCN #RRNKECVKQPU VQ VJG /CTKPG #IITGICVG +PFWUVT[. 

îQTGOQUV KP TGOGFKCVKQP VGEJPKSWGU HQT FTKNN EWVVKPI RKNGU KU VJG CKO QH RTGXGPVKPI VJG JKIJ 
EQPEGPVTCVKQP QH J[FTQECTDQPU HTQO EQPVCOKPCVKPI VJG NQECN UGCDGF GEQNQI[ý  ûKVJKP VJG KPXGPVQT[ QH 
VGEJPKSWGU CTG TGOQXCN, GPVQODOGPV CPF ECRRKPI QH VJG RKNGý  öH VJGUG, QPN[ ECRRKPI JCU C RQVGPVKCN 
CRRNKECVKQP VQ CIITGICVG UKVG TGOGFKCVKQPý  

%CRRKPI 

%CRRKPI QH FTKNN EWVVKPIU ECP KPXQNXG VJG RNCEKPI QH EQPETGVG OCVU YKVJ CP KORGTOGCDNG U[PVJGVKE 
OGODTCPG QXGT VJG FTKNN EWVVKPIUý  6JG OCVU OGCUWTKPI þO Z õO YQWNF DG FGUKIPGF VQ DG LQKPGF 
VQIGVJGT D[ FKXGTU CPF DG CPEJQTGF YJGTG VJG[ EQPVCEV VJG UGCDGFý (%TKRRU et al 199ÿ)ý 

%CRRKPI YCU PQV HCXQWTGF D[ VJG +PFGRGPFGPV 4GXKGY ôTQWR HQT FGEQOOKUUKQPKPI QH VJG ùQTVJ ûGUV 
*WVVQP RNCVHQTOý  %CRRKPI YCU UGGP CU RQUVRQPKPI TCVJGT VJCP UQNXKPI VJG RTQDNGO UKPEG PQ ECRRKPI
YKNN DG RGTOCPGPVý  .QIKUVKECNN[ KV KU EQORNGZ CPF GZRGPUKXG � CDQWV ð00 OCVU YQWNF DG TGSWKTGF HQT
VJG 1ú0O FKCOGVGT ùQTVJ ûGUV *WVVQP RKNG CPF VJGTG CTG CNUQ KUUWGU TGNCVGF VQ TGUKFWCN NKCDKNKV[ CPF 
KORCEVU QP QVJGT WUGTU QH VJG UGC VJCV JCXG VQ DG EQPUKFGTGF HQT KP UKVW QRVKQPU (%©4 1999)ý 

+V JCU CNUQ DGGP UWIIGUVGF VJCV ITCXGN FWORKPI EQWNF DG WPFGTVCMGP CTQWPF VJG RKNG VQ GPUWTG VJG 
OGODTCPG TGOCKPGF KP UKVWý  îTQPF OCVU EQWNF DG KPUVCNNGF CTQWPF VJG RGTKOGVGT QH VJG RKNG VQ
GPEQWTCIG VJG FGXGNQROGPV QH PCVWTCN GEQNQI[ý  6JG OGVJQF KU NKMGN[ VQ DG HCKTN[ GZRGPUKXG CPF YKNN 
RTQDCDN[ QPN[ DG WUGF KP UGPUKVKXG \QPGU (HKUJ URCYPKPI CTGCU) QT KH VJG RKNG KU WPUVCDNG (NGCEJKPI)ý  +H 
VJG KPVGPVKQP QH VJG EQXGTKPI KU VQ RTQVGEV VJG RKNG HTQO RJ[UKECN FCOCIG, QVJGT QRVKQPU YKNN RTQDCDN[ DG
OQTG UWKVCDNGý 

%CRRKPI YKVJ EQPETGVG OCVU YKNN ETGCVG CP CTVKHKEKCN GPXKTQPOGPV XGT[ FKHHGTGPV HTQO VJG UWTTQWPFKPI 
UGC HNQQTý 6JKU YKNN DG EQNQPKUGF D[ QTICPKUOU V[RKECN QH JCTF UWDUVTCVC, RTQFWEKPI C EQOOWPKV[
ITGCVN[ FKHHGTGPV VQ VJG WUWCN UGFKOGPV FYGNNKPI DGPVJQU (%©4 1999)ý 

6JG CDQXG EQPUKFGTCVKQPU CTG RGTVKPGPV VQ VJG FGDCVG QP VJG CRRTQRTKCVGPGUU QH FGRQUKVKPI CP[ HQTO QH 
CTVKHKEKCN UVTWEVWTG QP VJG UGCDGF (UGG CNUQ RCTCITCRJ îõýú)ý 
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)TCXGN FWORKPI 

ôTCXGN FWORKPI KU CP GUVCDNKUJGF VGEJPKSWG KP VJG QHHUJQTG KPFWUVT[, WUGF HQT OCP[ CRRNKECVKQPU 
KPENWFKPI CFFKPI C RTQVGEVKXG EQXGT VQ GZRQUGF QT HTGG-URCPPKPI RKRGNKPGU QT UVTWEVWTGUý  6JG OGVJQF 
KPXQNXGU FWORKPI OCVGTKCN TCPIKPI HTQO ITCXGN VQ UOCNN DQWNFGTU HTQO UWTHCEG XGUUGNUý ôTCXGN KU 
VJQWIJV VQ DG RTGHGTCDNG FWG VQ VJG TGFWEGF TKUM QH FCOCIG VQ VJG RKNG CPF CUUQEKCVGF TGUWURGPUKQP CPF 
DGECWUG QH VJG TGFWEGF JKPFTCPEG VQ EQOOGTEKCN VTCYNKPIý  6JG OGVJQF KU MPQY VQ UOQVJGT DGPVJQU 
NKXKPI KP QT QP VJG UGFKOGPVU, JQYGXGT, VJG UGCDGF ENQUG VQ VJG EWVVKPI RKNG KU WPNKMGN[ VQ JCXG C FKXGTUG 
DGPVJKE EQOOWPKV[ CU C TGUWNV QH VJG RTGUGPEG QH VJG EQPVCOKPCVGF UGFKOGPVU, ITCXGN FWORKPI QH FTKNN 
EWVVKPI RKNGU KU VJGTGHQTG EQPUKFGTGF VQ JCXG C IGQITCRJKECNN[ NKOKVGF KORCEV QP OCTKPG QTICPKUOU, KV KU 
CNUQ RQUUKDNG VJCV VJG ITCXGN RKNGU YKNN CEV CU CTVKHKEKCN HKUJ CVVTCEVKPI TGGHUý 

+PUKVW 4GFKUVTKDWVKQP QH %WVVKPI 2KNGU  

öKN-DCUGF EWVVKPIU RKNGU QP VJG UGCDGF ECP DG C UQWTEG QH EQPVCOKPCVKQPý  %WVVKPIU CV VJG CGTQDKE 
UWTHCEG NC[GT QH VJG RKNG FGITCFG OQTG SWKEMN[ VJCP VJQUG DGPGCVJ CPF HQTO C YGCVJGTGF ETWUV; 
EQPUGSWGPVN[ CPCGTQDKE FGITCFCVKQP YKVJKP VJG EWVVKPI RKNG UQQP EGCUGUý  +P-UKVW URTGCFKPI QH VJG FTKNN
EWVVKPIU VQ FKURGTUG OCVGTKCN CETQUU VJG UGCDGF, KPETGCUGU VJG QZ[IGPCVGF UWTHCEG, CPF KU VJGTGHQTG 
RTQRQUGF CU C OGCPU QH KPETGCUKPI VJG TCVG QH DKQFGITCFCVKQPý 

&TKNN EWVVKPIU OC[ UKORN[ DG URTGCF KP C VJKP NC[GT QXGT VJG UGCDGF VQ KPETGCUG VJG QZ[IGPCVGF UWTHCEG 
NC[GT, QT OC[ DG DNGPFGF YKVJ VJG UGCDGF UGFKOGPV D[ RNQWIJKPI QT JCTTQYKPIý  # XCTKGV[ QH OGVJQFU 
EQWNF DG WUGF VQ URTGCF VJG RKNG, KP-UKVW VGEJPKSWGU YJKEJ CEV FKTGEVN[ QP VJG RKNG KPENWFG JCTTQYKPI 
CPF LGV RTQRWNUKQP VGEJPKSWGUý  6JG HKTUV OGVJQF TCMGU QXGT VJG EWVVKPIU VQ HNCVVGP KV WUKPI CP CPEJQT 
RNQWIJ, FTCI EJCKP, VTCYN QT TCMG; VJG UGEQPF GORNQ[U C RTQRGNNGT UWURGPFGF HTQO C RNCVHQTO QT XGUUGN 
VQ FKURGTUG VJG EWVVKPI D[ OGCPU QH J[FTQF[PCOKE GZECXCVKQPý  6JG QPN[ OGVJQF YJKEJ JCU DGGP WUGF 
YKVJ URGEKHKE KPVGPUKQP QH URTGCFKPI EWVVKPIU KP CP CVVGORV VQ KPETGCUG DKQFGITCFCVKQP KU VTCYNKPI D[
*COKNVQP öKN %QORCP[ .VF, PQY $*2 CV %TCYHQTF HKGNFý

%QOOQP 5VCMGJQNFGT +UUWGU 

4GOGFKCVKQP HQT VJG QHHUJQTG QKN KPFWUVT[ CPF HQT VJG OCTKPG CIITGICVGU KPFWUVT[ KPXQNXGU C UKOKNCT 
EQOOWPKV[ QH UVCMGJQNFGTU CPF DQVJ CTG UWDLGEV VQ C PWODGT QH EQOOQP RQNKVKECN, UQEKCN, GEQPQOKE 
CPF VGEJPQNQIKECN EQPUVTCKPVUý 

$QVJ QRGTCVG YKVJKP VJG UCOG IGPGTCN RTKPEKRNGU CPF CKOU QH íó CPF KPVGTPCVKQPCN GPXKTQPOGPVCN 
RTQVGEVKQP RQNKEKGU YJKEJ TGIWNCVG VJG OCTKPG GPXKTQPOGPV DWV YKVJKP YJKEJ VJGTG KU EQPUKFGTCDNG 
UEQRG HQT KPVGTRTGVCVKQPý  6JKU KU RCTVKEWNCTN[ VTWG KP TGNCVKQP VQ RQNKEKGU VQ RTQOQVG DKQFKXGTUKV[ý 

ÉScience can measure an impact on the diversity of an area of seabed but whether this impact is
deemed to be acceptable or whether a form of protection policy is deemed to be required is a question 
of value judgement and is not a scientific questionýÌ  (%©4 1999) 

+P TGNCVKQP VQ VJG ùQTVJ ûGUV *WVVQP FGEQOOKUUKQPKPI, KV JCU DGGP TGEQIPKUGF VJCV VJG XCTKQWU 
UVCMGJQNFGTU CTG NKMGN[ VQ JCXG FKHHGTGPV CIGPFCU, YKVJ EQTTGURQPFKPIN[ XCTKCDNG GXCNWCVKQP ETKVGTKCý 
$2 JCXG QRVGF HQT KVGTCVKXG EQORCTCVKXG CUUGUUOGPV CU C OGCPU QH UVTKMKPI C DCNCPEG DGVYGGP
RQUUKDN[ EQPHNKEVKPI KPVGTGUVUý  5WEJ C DCNCPEG KU PQV UKORN[ C OCVVGT QH UEKGPVKHKE FGVGTOKPCVKQP, DWV 
TGNCVGU VQ UWEJ KNN-FGHKPGF PQVKQPU CU ÂRWDNKE QRKPKQP� CPF ÂUKIPKHKECPEG� (QT ÂKORQTVCPEG�) (%©4 1999)ý 
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þKIWTG þ.3ý þWPEVKQP QH %QORCTCVKXG #UUGUUOGPV (%#) VQ TGUQNXG 
EQPHNKEVKPI KUUWGU KP TGNCVKQP VQ QKN TKI FGEQOOKUUKQPKPI. 

(5QWTEG: $2 5VCMGJQNFGT 2TGUGPVCVKQP HQT 0QTVJ ÿGUV *WVVQP &GEQOOKUUKQPKPI 2TQLGEV) 

ûJGTG CRRTQRTKCVG OWNVK-CVVTKDWVG WVKNKV[ GXCNWCVKQP JCU DGGP WUGF VQ OCMG UVCMGJQNFGTU� XCNWGU 
OQTG GZRNKEKV, CPF VJGTGD[ KORTQXG VJG SWCNKV[ QH CP[ OWNVK-ETKVGTKCN FGDCVGý  (%©4 CHVGT %NGOGP, 
199ÿ)ý  6JG CRRTQCEJ HQTEGU CUUKIPOGPV QH C TGNCVKXG XCNWG QP FKHHGTGPV ETKVGTKC UWEJ CU GEQNQIKECN 
KORCEV XUý GPGTI[ WUCIGý  6JG GZRGTKGPEG ICKPGF YKVJ VJGUG VGEJPKSWGU KP VJG ùQTVJ *WVVQP 
FGEQOOKUUKQPKPI YKNN RTQXKFG C XCNWCDNG UQWTEG QH TGHGTGPEG HQT VJG OCTKPG CIITGICVG KPFWUVT[ý  

þKIWTG þ.ÿý 5WOOCT[ QH KUUWGU WPFGT EQPUKFGTCVKQP KP %# RTQEGUU  
HQT 0QTVJ 9GUV *WVVQP FGEQOOKUUKQPKPI. 

(5QWTEG: $2 5VCMGJQNFGT 2TGUGPVCVKQP, 0QTVJ ÿGUV *WVVQP &GEQOOKUUKQPKPI 2TQLGEV) 

3) ©ZCORNG QH 6QRQITCRJKE 4GUVQTCVKQP ø 0GY ;QTk *CTDQWT 

6JKU KU WPFGT EQPUKFGTCVKQP CU RCTV QH VJG &TGFIGF /CVGTKCN /CPCIGOGPV 2NCP1 HQT VJG RQTVU QH ùGY 
ìQTM CPF ùGY ñGTUG[ý  6JG &//2 OWUV KFGPVKH[ JQY OWEJ OCVGTKCN JCU VQ DG FTGFIGF VQ OCKPVCKP 

1 6JG &//2 RTQXKFGU C IQQF GZCORNG KP YJKEJ GEQU[UVGO OCPCIGOGPV JCU DGGP CRRNKGF QP C TGIKQPCN DCUKUý 6JG DCUKE RTGOKUG KU VJCV VJG
TGNCVKXG EQODKPCVKQPU QH V[RGU QH JCDKVCVU, CU YGNN CU VJGKT KPFKXKFWCN COQWPVU, FGVGTOKPG VJG GEQNQIKECN XKCDKNKV[ QH CP CTGCý  *CDKVCV 
TGUVQTCVKQP GHHQTVU YKVJKP VJG &//2 UGGM VQ VCTIGV TG-GUVCDNKUJOGPV QH VJG JCDKVCV TCVKQU (VQ VJG GZVGPV RTCEVKECN KP WTDCP CTGCU) RTGUGPV YJGP 
VJG CTGC�U GEQU[UVGO YCU EQPUKFGTGF JGCNVJ[ý  6JG CRRTQCEJ VQ TGUVQTCVKQP DCNCPEGU VJG PGGFU QH VJG TGUQWTEGU KP SWGUVKQP YKVJ EQQTFKPCVKQP
COQPI VJG XCTKQWU KPVGTGUV ITQWRU RWTUWKPI TGUVQTCVKQP QRRQTVWPKVKGU
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VJG îGFGTCN EJCPPGN(U) CPF JQY VJCV FTGFIGF OCVGTKCN YKNN DG OCPCIGF KP CP GEQPQOKECNN[ UQWPF CPF 
GPXKTQPOGPVCNN[ CEEGRVCDNG OCPPGTý  6JG KPVGPV QH VJG &//2 KU, YJGPGXGT HGCUKDNG, VQ OCZKOKUG VJG
WUG QH CNN FTGFIGF OCVGTKCN CU CP KORQTVCPV TGUQWTEGý 

ùGY ìQTM *CTDQWT EQPVCKPU UGXGTCN FQ\GP HQTOGT DQTTQY RKVU, VJG NCTIGUV QH YJKEJ CTG NQECVGF KP
ñCOCKEC CPF .QYGT $C[U (5GG îKIWTG îýþ)ý  5QOG QH VJGUG RKVU JCXG TGOCKPGF C XKCDNG JCDKVCV HQT HKUJ
CPF QVJGT GUVWCTKPG QTICPKUOUý  *QYGXGT, DGPVJKE FCVC EQNNGEVGF HTQO CNN RKVU CPF CPCN[UGF YJKNG
UJQYKPI UKIPKHKECPV FKHHGTGPEGU QXGTCNN, JCXG PQV KFGPVKHKGF CP[ RCTVKEWNCTN[ RTQFWEVKXG QT WPKSWG 
JCDKVCVUý  6JG ñCOCKEC $C[ RKVU CPF ûGUV $CPM RKVU YGTG HQWPF VQ DG RQQT GPXKTQPOGPVU HQT OQUV 
OCTKPG NKHGý  6JKU KU RQUUKDN[ CVVTKDWVCDNG VQ VJG CEEWOWNCVKQP QH QZ[IGP FGOCPFKPI UGFKOGPVU,
IGQOGVT[ (TGNCVKXGN[ FGGR JQNGU YKVJ UVGGR UKFGU KP C PCVWTCNN[ UJCNNQY GUVWCT[ CPF VJG NCEM QH 
J[FTQF[PCOKE HNWZ TGUWNVKPI KP JKIJ TGUKFGPEG VKOGU (RCTVKEWNCTN[ VJG ñCOCKEC $C[ RKVU)ý 

6JG KPVGPVKQP KU VQ HKNN VJG RKVU YKVJ ECVGIQT[ ++ CPF +++ OCKPVGPCPEG FTGFIKPI OCVGTKCN (WPUWKVCDNG HQT
WPTGUVTKEVGF QEGCP FKURQUCN) CNNQYKPI URCEG HQT C ENGCP UGFKOGPV ECR VQ KUQNCVG VJG WPFGTN[KPI OCVGTKCN 
HTQO QTICPKUOU NKXKPI KP VJG YCVGT EQNWOP CPF VJG WRRGT RQTVKQP QH VJG CFLCEGPV UGFKOGPVUý  

þKIWTG þ.÷ý 0GY ;QTk / 0GY öGTUG[ *CTDQWTU � HQTOGT FTGFIKPI RKVU, 
WPFGT EQPUKFGTCVKQP HQT VQRQITCRJKE TGUVQTCVKQP.  5QWTEG:  75#%© 1999

6JG PCVWTG CPF EQPVQWTKPI QH VJG ECR YQWNF FGRGPF WRQP VJG EJGOKECN CPF RJ[UKECN EJCTCEVGT QH VJG
WPFGTN[KPI UGFKOGPVU, CNVJQWIJ YQWNF VCMG KPVQ EQPUKFGTCVKQP JCDKVCV TGSWKTGOGPVU HQT HKUJ ø UJGNNHKUJ
GVEý  +PVGTPCN RCTVKVKQPKPI CPF QVJGT TGXKUKQPU QH RKVU OC[ RTQXG PGEGUUCT[ KP EGTVCKP ECUGU VQ OCZKOKUG 
VJGKT UCHG WUGý  # RTG-, KPVGTKO CPF RQUV-RNCEGOGPV OQPKVQTKPI RTQITCOOG HQTOU RCTV QH VJG RNCPý 

2QVGPVKCN DGPGHKVU 

• ©EQPQOKE FKURQUCN QRVKQP HQT FTGFIKPI OCVGTKCN.

• +V KU EQPUKFGTGF VJCV HKNNKPI QH VJG RKVU RTQXKFGU CP QRRQTVWPKV[ VQ TGUVQTG VJG UKVGU VQ EQPFKVKQPU 
OQTG ENQUGN[ TGRTGUGPVKPI VJGKT PCVWTCN UVCVG, YKVJ PQ CUUQEKCVGF NQPI-VGTO NQUU QH JCDKVCV QT
DGPVJKE EQOOWPKVKGUý 
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• 6JG WPFGTN[KPI TCVKQPCNG HQT VJG UEJGOG KU VQ KFGPVKH[ C UCHG CPF GEQPQOKE FKURQUCN OGVJQF HQT 
OCKPVGPCPEG FTGFIKPI OCVGTKCNý  #NN QVJGT EQPUKFGTCVKQPU CUKFG, VJG FTGFIKPI RKVU, NQECVGF 
ENQUG VQ VJG PCXKICVKQP EJCPPGNU TGRTGUGPV CP KFGCN QRVKQP OKPKOKUKPI VJG EQUV QH VTCPURQTVKPI 
FTGFIGF OCVGTKCNý  íUG QH VJG RKVU RQVGPVKCNN[ TGRTGUGPVU WR VQ VYQ FGECFGU YQTVJ QH 
OCKPVGPCPEG FTGFIG RNCEGOGPV QRVKQPUý 

• 2QVGPVKCN YCVGT SWCNKV[ KORTQXGOGPVU.

• $CUGF WRQP J[FTQF[PCOKE CPF YCVGT SWCNKV[ OQPKVQTKPI QH VJG CTGC, QPG QH VJG RQVGPVKCN
DGPGHKVU QH TG-EQPVQWTKPI URGEKHKE EJCPPGNU KU VJCV KV EQWNF NGCF VQ CP QXGTCNN KORTQXGOGPV KP 
YCVGT SWCNKV[ý 

2QVGPVKCN +ORCEVU 

• 6JGTG YKNN DG UQOG NQUU QH JCDKVCV HQT VJG EQOOWPKVKGU EWTTGPVN[ QEEWR[KPI VJG RKVUý 
• 2QVGPVKCN KORCEVU VQ YCVGT SWCNKV[ý
• 2QVGPVKCN WPHQTGUGGP J[FTQF[PCOKE KORCEVUý 

6JG RTKPEKRCN EQPEGTP TGNCVGU VQ VJG RQVGPVKCN NQUU QH EQPVCOKPCPVU HTQO FTGFIGF OCVGTKCN FWTKPI
RNCEGOGPVý  6JKU EQPEGTP KU PQV YKVJQWV ITQWPFU UKPEG WUG QH C UKOKNCT CRRTQCEJ KP $QUVQP *CTDQWT 
TGUWNVGF KP C HCKNWTG VQ GHHGEVKXGN[ ECR VJG KPHKNNý  +V KU PQY TGEQIPKUGF VJCV ECRRKPI EQOOGPEGF VQQ 
GCTN[ (YKVJKP ú YGGMU QH RNCEGOGPV) DGHQTG VJG OCVGTKCN YKVJKP VJG RKV JCF EQPUQNKFCVGFý  6JG XKGY KU
VJCV VJKU KORCEV QP YCVGT SWCNKV[ ECP DG OKPKOKUGF D[ WUKPI VKFCN EWTTGPVU VQ EQPHKPG CP[ FKURGTUCN 
YKVJKP VJG RKV DQWPFCT[ CPF CNNQYKPI DGVYGGP ð0 CPF 1ú0 FC[U HQT VJG KPHKNN VQ EQPUQNKFCVGý 

6QRQITCRJKE TGUVQTCVKQP QH HQTOGT FTGFIKPI RKVU YKVJKP ùGY ìQTM ø ùGY ñGTUG[ JCTDQWTU KU UVKNN 
CYCKVKPI CRRTQXCN YJKEJ YKNN HQNNQY EQPUKFGTCVKQP QH VJG HKPCN ©PXKTQPOGPVCN +ORCEV 5VCVGOGPVý

ÿ) 4GUVQTCVKQP QH &TGFIKPI 5RQKN &WOR 5KVGU ø 0GY ;QTk $KIJVø&TGFIKPI MCVGTKCN
&KURQUCN 5KVG (75 #TO[ %QTRU QH ©PIKPGGTU 1õõõ) 

+P #WIWUV 1997, VJG WUG QH VJG ùGY ìQTM $KIJV-&TGFIKPI /CVGTKCN &KURQUCN 5KVG YCU VGTOKPCVGFý  6JG 
UKVG YCU UKOWNVCPGQWUN[ FGUKIPCVGF CU VJG *KUVQTKECN #TGC 4GOGFKCVKQP 5KVG (*#45)ý  6JG *#45 KU 
DGKPI TGOGFKCVGF YKVJ UWKVCDNG FTGFIGF OCVGTKCN VJCV YKNN PQV ECWUG UKIPKHKECPV WPFGUKTCDNG GHHGEVU 
KPENWFKPI VJTQWIJ DKQCEEWOWNCVKQPý  6JKU KU VJG HKTUV VKOG KP í5 *KUVQT[ VJCV FTGFIG OCVGTKCN KU DGKPI 
WUGF VQ TGOGFKCVG EQPVCOKPCVGF CTGCU QH VJG QEGCP HNQQTý 

5KPEG VJG OKF 1ÿ00U VJG UKVG JCU DGGP WUGF HQT FKURQUCN QH C TCPIG QH OCVGTKCN KPENWFKPI ICTDCIG, EKV[ 
TGHWUG, EQPUVTWEVKQP TWDDNG, HNQCVCDNG OCVGTKCNU CPF OCKPVGPCPEG FTGFIKPI URQKNUý  ©ZKUVKPI UGCDGF 
UGFKOGPVU YJKEJ JCXG VJG RQVGPVKCN VQ ECWUG CFXGTUG GHHGEVU CTG DGKPI ECRRGF YKVJ ENGCPGT UGFKOGPVU 
YJKEJ OGGV VJG ETKVGTKC QH VJG öEGCP &WORKPI #EVý  4GOGFKCVKQP KU C FWCN RTQEGUU QH TGFWEKPI KORCEVU
VQ CP CEEGRVCDNG NGXGN CPF KORTQXKPI VJG JCDKVCV EQPFKVKQPU HQT DQVVQO FYGNNKPI QTICPKUOUý 

$CUGF QP EWTTGPV RTQLGEVKQPU, TGOGFKCVKQP QH VJG *#45 YKNN TGSWKTG CP GUVKOCVGF õ0 OKNNKQP EWDKE
OGVTGU CPF YKNN WVKNKUG CNN UWKVCDNG FTGFIG OCVGTKCN HQT CV NGCUV VJG PGZV FGECFGý   
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þKIWTG þ.ôý 0GY ;QTk *KUVQTKECN #TGC 4GOGFKCVKQP 5KVG (*#45) 
=5QWTEG 75#%© 0GY ;QTM &KUVTKEV? 

þ.ÿ ©ZCORNGU QH ©PJCPEGOGPV QH VJG 5GCDGF

1) ©PJCPEGOGPV QH 5GCDGF 5WDUVTCVG HQT 5JGNNHKUJ 

û[UVGTU CPF %NCOU 

6JG WUG QH UCPFøENGCP UKNV EQXGTGF YKVJ Q[UVGT UJGNN CU C JCTF UWDUVTCVG HQT VJG UGVVNGOGPV QH RNCPMVQPKE
UVCIG Q[UVGT HQT Q[UVGT DGF GUVCDNKUJOGPV JCU DGGP FQPG HQT OCP[ [GCTU CPF EQWNF CNUQ DG CRRNKGF VQ
QVJGT VCTIGV URGEKGUý  îQT GZCORNG, ENGCP UCPF HTQO OCKPVGPCPEG FTGFIKPI EQWNF DG WUGF VQ RTQOQVG 
UQHV ENCO EQNQPKUCVKQP, D[ TGRNCEKPI UGFKOGPV KP GTQFGF CTGCU VQ TGUVQTG DQVVQO VQRQITCRJ[ CPF
GPJCPEG DGPVJKE JCDKVCV; VJKU EQWNF CNUQ DG OQFKHKGF HQT JCTF ENCOU D[ CFLWUVKPI VJG HKPGøEQCTUG 
EQORQUKVKQP QH VJG UGFKOGPV (í5 #TO[ %QTRU QH ©PIKPGGTU 1999)ý 

6JG #OGTKECP .KVVQTCN 5QEKGV[ Â6JG $C[MGGRGT� KU EWTTGPVN[ 
EQPFWEVKPI CP GZRGTKOGPV KPXQNXKPI VJG RNCEGOGPV QH Q[UVGT 
UJGNN KP VJG íRRGT $C[ QH ùGY ìQTM *CTDQWT; CPF VJG UJGNNU 
CTG DGKPI OQPKVQTGF HQT Q[UVGT NCTXCN CVVCEJOGPV CPF ITQYVJ
(í5 #TO[ %QTRU QH ©PIKPGGTU 1999)ý 

6JGTG KU ITQYKPI TGCNKUCVKQP VJCV GPJCPEGOGPV QH VJKU UJGNNHKUJ
YKNN CNUQ DGPGHKV HTQO VJG TGUVQTCVKQP QH GRKHCWPCN TGGHUý  +P VJG 
îQXGCWZ 5VTCKV, ùGY <GCNCPF VJG EQOOGTEKCN FGPUKVKGU QH 
Q[UVGTU QEEWT QP DT[Q\QCP-FQOKPCVGF TGGHU, YJGTG OQTVCNKV[ KU 
RTQDCDN[ NQYGT, TGETWKVOGPV JKIJGT CPF ITQYVJ HCUVGT VJCP QP
QVJGT UWDUVTCVGUý  *GCX[ HKUJKPI YKVJ FTGFIGU FCOCIGU CPF
FGUVTQ[U VJGUG TGGHU, YJKEJ CRRGCT VQ RTQXKFG VJG XGT[ DCUKU HQT
VJG GZKUVGPEG QH VJKU HKUJGT[; JQYGXGT TGUVQTCVKQP OC[ DG RQUUKDNG VJTQWIJ CRRTQRTKCVGN[ TGVWTPKPI 
Q[UVGT UJGNN ($QQVJ ú000)ý

# VTKCN QH TGVWTPGF UJGNN YKVJ [QWPI Q[UVGT CVVCEJGF KP VJG 5VTCKV JCU RTQXGF UWEEGUUHWN KP GUVCDNKUJKPI C
TGGH CPF KP GPJCPEKPI Q[UVGT FGPUKV[ý  6JGTGHQTG GPJCPEGOGPV QH VJG Q[UVGT HKUJGT[ CPF TGUVQTCVKQP QH 
VJG DGFU KU NKMGN[ VQ KPXQNXG VJG URTGCFKPI QH UGGF Q[UVGTU CPF CVVGORVU CV TGGH TGUVQTCVKQP D[ OQTG
HQEWUUGF FKUVTKDWVKQP QH UJGNNý  öVJGT URGEKGU YJQUG ITQYVJ CPF UWTXKXCN CTG CUUQEKCVGF YKVJ KPVCEV 
DKQIGPKE TGGHU CTG CNUQ NKMGN[ VQ DGPGHKV HTQO VJGUG OKVKICVKPI OGCUWTGUý 

   þKIWTG þ.óý &GRQUKVKPI ü[UVGT    
   5JGNN, 4CTKVCP $C[, 75#

5QWTEG:$C[MGGRGT YGDRCIG, 
   0GY úGTUG[
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5KOKNCT OKVKICVKPI OGCUWTGU CTG CNUQ DGKPI KPXGUVKICVGF KP ôCNXGUVQP $C[, 6GZCU (%QCUVCN #OGTKEC 
2CTVPGTUJKR 199ð); YJGTG QXGT ú OKNNKQP RQWPFU QH GCUVGTP Q[UVGTU CTG JCTXGUVGF GCEJ [GCTý  *QYGXGT 
KP TGEGPV [GCTU Q[UVGT RTQFWEVKQP JCU DGGP KP FGENKPG FWG VQ KPETGCUGF UGFKOGPVCVKQP QXGT JKUVQTKECN
Q[UVGT DGFU CPF C FGETGCUG KP VJG COQWPV QH UWKVCDNG TGGH OCVGTKCN HQT VJG UGVVNGOGPV QH LWXGPKNG URCVý 
+P CP CVVGORV VQ TGUQNXG VJKU RTQDNGO, PGY Q[UVGT TGGHU JCXG DGGP EQPUVTWEVGF RTQXKFKPI C JCTF 
UWDUVTCVG VQ GPEQWTCIG Q[UVGT URCV UGVVNGOGPVý  6JGUG TGGHU CTG EQPUVTWEVGF QWV QH RGNNGVU OCFG HTQO HN[
CUJ, YJKEJ KU RTQFWEGF KP NCTIG SWCPVKVKGU NQECNN[ý 

5ECNNQRU 

6JG TGUVQTCVKQP QH VJG UGC DGF ECP CNUQ KPETGCUG VJG RTQFWEVKXKV[ QH UECNNQR HKUJGTKGU, CU VJGTG KU 
KPETGCUKPI GXKFGPEG VJCV VJG PCVWTG QH VJG UGCHNQQT WNVKOCVGN[ FGVGTOKPGU UECNNQR UWTXKXCN CPF NGXGNU QH
RTQFWEVKQPý  5ECNNQRU NKXG QP UGCDGFU YKVJ C RTGFQOKPCPV EQXGT QH UCPF CPF OWF, OQUVN[ EQOOQPN[ CV
FGRVJU QH 10-3Oý  +P ùGNUQP�U 6CUOCP CPF ôQNFGP $C[, ùGY <GCNCPF, FTGFIKPI JCU CNVGTGF VJG PCVWTG 
QH VJG UGCDGF KP RNCEGU CPF VJKU FKUVWTDCPEG KU VJQWIJV VQ JCXG EQPVTKDWVGF VQ FGENKPGU KP PCVWTCN 
UGVVNGOGPV CPF URCV UWTXKXCNý  6JG TGUVQTCVKQP QH VJG UGCDGF D[ TGVWTPKPI RTQEGUUGF UJGNN KU EWTTGPVN[ 
WPFGT FKUEWUUKQP ($QQVJ ú000)ý 

6JG NC[KPI QWV QH QNF UJGNN CPF [QWPI UJGNNHKUJ QPVQ VJG UGCDGF OC[ DG XKGYGF CU JCXKPI C RQUKVKXG
KORCEV, CU VJG UJGNNU JGNR VQ UVCDKNKUG VJG UGCDGF CPF RTQOQVG TG-ITQYVJý 

%CUG 5VWF[:  ©NNKQVV $C[, 5GCVVNG 

# UWDUVTCVG GPJCPEGOGPV GZRGTKOGPVCN RTQLGEV JCU DGGP WPFGTVCMGP CV ©NNKQV $C[, 5GCVVNG, ûCUJKPIVQP,
YKVJ VJG CKO QH KORTQXKPI VJG PGCTUJQTG OCTKPG JCDKVCV CPF GPJCPEKPI DGPVJKE HCWPC RTQFWEVKXKV[ CPF
KORTQXKPI VJG CVVTKDWVGU VJCV UWRRQTV TGUKFGPV CPF OKITCVQT[ OCTKPG CPF GUVWCTKPG HKUJý  6JG CKO YCU VQ
KPETGCUG FKXGTUKV[ QH VJG UGCDGF HTQO VJG EWTTGPV UJCNNQY UWDVKFCN UCPFHNCVU; VJKU YCU WPFGTVCMGP HTQO 
DCTIGU FGRNQ[KPI EQDDNGU, SWCTT[ URQKN, RGC ITCXGN, CPF Q[UVGT UJGNN KP UGRCTCVGF RNQVU CRRTQZKOCVGN[ 
3-õOú KP YCVGTU DGVYGGP 0ýþ CPF 10O FGRVJý  /QPKVQTKPI QH VJG RTQLGEV KU EWTTGPVN[ DGKPI ECTTKGF QWV 
(&WPECP CPF 5VCTM ú000)ý 

+PKVKCN TGUWNVU HTQO C HKXG [GCT OQPKVQTKPI RTQITCOOG JCXG DGGP FQEWOGPVGF KP 5VCTM CPF %QTFGNN 
(ú000)ý  6JG OCVGTKCNU RNCEGF JCXG RTQXGF GHHGEVKXG KP RTQXKFKPI OCETQCNICG CPF UGUUKNG KPXGTVGDTCVG 
CVVCEJOGPV UVKGUý  6JG OCETQCNICG KU RTQXKFKPI EQXGT HQT UGXGTCN HKUJ URGEKGU KPENWFKPI UQNG CPF 
TQEMHKUJý  # XCTKGV[ QH KPXGTVGDTCVGU, KPENWFKPI ETCDU CPF UJTKORU CTG GZRNQKVKPI VJG EQXGT RTQXKFGF D[ 
VJG UWDUVTCVGU CPF OCETQCNICGý 

6JG RGC ITCXGN YCU URGEKHKECNN[ FGRQUKVGF VQ RTQXKFG JCDKVCV HQT LWXGPKNG UCNOQPQKF RTG[ý  %QPENWUKXG
UVCVKUVKECN GXKFGPEG ECPPQV [GV DG EQORKNGF VQ FGOQPUVTCVG VJG GHHGEVKXGPGUU QH VJG JCDKVCV ETGCVKQP
DGECWUG QH VJG KPJGTGPV JKIJ XCTKCDKNKV[ DGVYGGP UCORNGU QH GRKDGPVJKE HCWPCý  *QYGXGT, IGPGTCN
QDUGTXCVKQPU UWIIGUV VJCV VJG QXGTCNN CDWPFCPEG QH GRKDGPVJKE KPXGTVGDTCVGU JCU KPETGCUGF YKVJ 
UKIPKHKECPV KPETGCUGU KP DQVJ Tisbe URRý CPF Dactylopusia vulgaris, MPQYP LWXGPKNG UCNOQPQKF RTG[ý 

6JG Q[UVGT UJGNN JCDKVCV YCU URGEKHKECNN[ ETGCVGF VQ CVVTCEV &WPIGPGUU ETCDý  6Q FCVG, &WPIGPGUU ETCD
JCXG PQV EQNQPKUGF VJG Q[UVGT UJGNN RNQV, CNVJQWIJ VJG RNQV JCU RTQXKFGF C EQORNGZ JCDKVCV HQT QVJGT
ETCD URGEKGU, KPXGTVGDTCVGU CPF UOCNN HKUJý

û) #TVKHKEKCN 4GGHU  

6[RGU 

#TVKHKEKCN UVTWEVWTGU TGRTGUGPV C URGEVTWO QH CRRTQCEJGU, JKIJ QT NQY VGEJPQNQI[, OCPWHCEVWTGF QT 
PCVWTCN OCVGTKCNU CPF FKHHGT KP GZRGPUG, NCDQWT CPF TGUQWTEGUý  ©ZVTGOG CRRTQCEJGU ECP TCPIG HTQO 
XQNWPVGGT GHHQTVU VQ FGRNQ[ EJGCR UWTRNWU OCVGTKCNU GýIý DWPFNGU QH YGKIJVGF DTWUJYQQF, VQ RWDNKE CPF
RTKXCVG RCTVPGTUJKRU VJCV WUG NCTIG HCDTKECVGF EQPETGVG UVTWEVWTGU (5GCOCP CPF 5RCTCIWG 1991)ý  +P
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CFFKVKQP VQ RTQXKFKPI JCTF UWDUVTCVG, UVTWEVWTGU CTG CNUQ WUGF VQ CNVGT VJG J[FTQF[PCOKE TGIKOG KP QTFGT 
VQ ECRVWTG CPF RTGXGPV FKURGTUKQP QH RNCPMVQPKE NCTXCGý 

þKIWTG þ.õý 6[TG 4GGH, 2QQNG *CTDQWT
5QWTEG:  &T. -GP %QNNKPU, 

5QWVJCORVQP ûEGCPQITCRJ[ %GPVTG. 

5VWFKGU KPVQ VJG ©HHGEVKXGPGUU QH #TVKHKEKCN 4GGHU 

%TWEKCN VQ VJG CUUGUUOGPV QH VJG KORCEV QH C TGGH KU YJGVJGT QT PQV KV CVVTCEVU CPF EQPEGPVTCVGU OCTKPG
URGEKGU TCVJGT VJCP KPETGCUGU RTQFWEVKQPý  ùGNUQP ûý et al.(199õ) HQWPF VJCV HKUJ YGTG TGETWKVGF VQ C
PGY CTVKHKEKCN UVTWEVWTG CNOQUV KOOGFKCVGN[ý  +H C TGGH OGTGN[ CIITGICVGU URGEKGU, VJGP EQPUVTWEVKQP 
YQWNF PQV UGTXG C EQPUGTXCVKQP GVJKE CPF CTVKHKEKCN TGGHU YQWNF DG DGUV XKGYGF CU HKUJKPI IGCT, NKMG
î#&U (FKUEWUUGF DGNQY)ý  *QYGXGT, OCP[ UVWFKGU JCXG DGGP WPFGTVCMGP VQ UJQY VJCV CTVKHKEKCN TGGH ECP
PQV QPN[ KPETGCUG RTQFWEVKXKV[ DWV CNUQ DKQFKXGTUKV[ QH CP CTGC QH UGCDGF (ñGPUGP 1997, 5GCOCP CPF
5RTCIWG 1991, CPF ñGPUGP, %QNNKPU CPF .QEMYQQF ú000)ý   

2CTV QH VJG TGCUQP HQT VJG UWEEGUU QH UQOG  CTVKHKEKCN TGGHU KP UWRRQTVKPI JKIJ FGPUKVKGU QH QTICPKUOU KU
TGNCVGF VQ KPETGCUGF JCDKVCV EQORNGZKV[, FGUKIP GNGOGPVU TGEQIPKUGF VQ DG OQUV KORQTVCPV KPENWFG
RJ[UKECN UJCRG, OCVGTKCN EQORQUKVKQP, UWTHCEG VGZVWTG, TGGH UK\G CPF FKURGTUKQP QH WPKVU ($QJPUCEM 
1991)ý

# UVWF[ HQT VJG RQVGPVKCN QH CP CTVKHKEKCN TGGH VQ OKVKICVG HQT VJG RTQFWEVKXKV[ NQUU QH UJCNNQY YCVGT 
JCDKVCV YCU WPFGTVCMGP KP VJG &GNCYCTG GUVWCT[ ($WTVQP et al.ú00ú)ý  # TGGH EQPUKUVKPI QH 1ð RTG-
HCDTKECVGF EQPETGVG CTVKHKEKCN TGGH UVTWEVWTGU YCU EQPUVTWEVGF KP VJG NQYGT GUVWCT[ CU QWV-QH-MKPF 
OKVKICVKQP VQ TGRNCEG C NQUU QH ÿþ CETGU QH KPVGT-VKFCN OWFHNCV CPF 1õ7 CETGU QH UWDVKFCN UQHV-DQVVQO 
JCDKVCV KP VJG WRRGT GUVWCT[ý  ©UVKOCVGU QH UGEQPFCT[ DGPVJKE RTQFWEVKQP WUKPI RTQFWEVKQP: DKQOCUU 
TCVKQU EQORCTGF ICKPU KP DGPVJKE GRKHCWPCN EQOOWPKVKGU VQ NQUUGU QH KPHCWPCN EQOOWPKVKGU KP VJG WRRGT 
GUVWCT[ý  4GUWNVU KPFKECVGF VJCV VJG CTVKHKEKCN TGGH RTQFWEGF GPJCPEGF DGPVJKE UGEQPFCT[ RTQFWEVKQP RGT 
WPKV CTGC QXGT VJG NQUV JCDKVCV, DWV VJG VQVCN RTQFWEVKQP HGNN UJQTV QH TGRNCEKPI VJG NQUV RTQFWEVKQPý
*QYGXGT, VJG TGGH YCU HQWPF VQ DG UWEEGUUHWN KP RTQXKFKPI GPJCPEGF DGPVJKE JCDKVCV QXGT CTGCU YJGTG 
PQ PCVWTCN TGGHU QEEWT PGCTD[ý  6JGTGHQTG YJKNG CTVKHKEKCN TGGHU OC[ PQV GPVKTGN[ OKVKICVG HQT VJG NQUU QH
JCDKVCV, VJGTG KU GXKFGPEG VJCV VJG[ ECP RTQXKFG GPJCPEGF DGPVJKE JCDKVCV, RCTVKEWNCTN[ KP CTGCU QH NQY 
RTQFWEVKXKV[ QT FGITCFGF JCDKVCVý 

+P %CPCFC, CTVKHKEKCN TGGHU URGEKHKECNN[ HQT NQDUVGT TGUGCTEJ YGTG DWKNV KP 19ðþ HTQO SWCTT[ TQEM, ú-
úýþMO CYC[ HTQO OCLQT EQPEGPVTCVKQPU QH NQDUVGTU CPF OQPKVQTGF QXGT PGZV ÿ [GCTUý  6JG TGGH YCU 
KPKVKCNN[ EQNQPKUGF D[ NCTIG URGEKOGPU, VJQWIJV VQ JCXG QWV ITQYP VJGKT DWTTQYU CPF HQTEGF VQ UGGM 
PGY UJGNVGT, DWV D[ 1973 VJG UK\G FKUVTKDWVKQP QP VJG CTVKHKEKCN TGGH YCU UKOKNCT VQ VJCV QH PCVWTCN TGGHU KP
VJG CTGC (5ECTTCVV 1973)ý
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+P VJG íó YQTM JCU DGGP WPFGTVCMGP UKPEG 19ÿÿ QP C TGGH RNCEGF KP 2QQNG $C[, YJKEJ KU FGRNQ[GF QP C 
HNCV UCPF[ UGCDGF CPF 3MO HTQO GZKUVKPI NQDUVGT JCDKVCVý  ûKVJKP 3 YGGMU QH FGRNQ[OGPV NQDUVGTU YGTG
RTGUGPV QP VJG TGGH CPF VCIIKPI UVWFKGU JCXG HQWPF VJCV VJG TGGH KU C UWKVCDNG NQPI VGTO JCDKVCV (ñGPUGP 
CPF %QNNKPU 199ð)ý  

#TVKHKEKCN JCDKVCV HQT NQDUVGTU JCU CNUQ DGGP EQPUKFGTGF KP VJG í5, YKVJ UOCNN CTVKHKEKCN UKPING CPF 3-
EJCODGT WPKVU FGRNQ[GF QP VJG UGCDGF, VJG PWODGT QH NQDUVGTU HQWPF VQ KPJCDKV VJGUG UVTWEVWTGU YGTG
ITGCVGT VJCP VJG PGCTD[ PCVWTCN TGGHU (5JGGJ[, 197ð)ý 

+P +UTCGN TGUGCTEJ JCU HQEWUGF QP UNKRRGT NQDUVGTU, YJKEJ YGTG HQWPF VQ KPJCDKV V[TG TGGHUý  6JGUG 
NQDUVGTU OKITCVG VQ FGGRGT YCVGTU CU VGORGTCVWTGU TKUG DWV YGTG HQWPF VQ TGVWTP VQ VJG V[TG TGGH QXGT C 3 
[GCT RGTKQFý  

îQT 4QEM .QDUVGTU VJG OQUV UWEEGUUHWN GPJCPEGOGPV VGEJPKSWG RTCEVKEGF CNDGKV GZRGTKOGPVCNN[ KU VJG 
RTQXKUKQP QH CTVKHKEKCN UJGNVGTU HQT UGVVNKPI RWGTWNK CPF [QWPI LWXGPKNGUý  +P VJG QPG VTKCN UQ HCT TGRQTVGF 
HQT Panulirus argus KP îNQTKFC, UKORNG UJGNVGTU EQPUKUVKPI QH RCKTU QH JQNGF DTKEMU RNCEGF QPG QP VQR QH 
CPQVJGT YGTG UJQYP VQ UKIPKHKECPVN[ GPJCPEG LWXGPKNG UWTXKXCN CPF CDWPFCPEG ($QQVJ ú000)ý 

# NKVGTCVWTG TGXKGY QH VJG CVVTCEVKQP CPF GPJCPEGOGPV QH HKPHKUJ D[ CTVKHKEKCN TGGHU YCU WPFGTVCMGP D[ 
5CPVQU et al. (199ð), CPF KPENWFGF 11 CTVKHKEKCN UVTWEVWTG ECUG UVWFKGUý  6JG TGXKGY EQPENWFGF VJCV 
CTVKHKEKCN TGGHU CTG GHHKEKGPV KP CIITGICVKPI HKUJ, VJCV TGGH CVVTCEVKQP KU URGEKGU UGNGEVKXG, VJCV HKUJGTKGU 
GPJCPEGOGPV KU OQTG GXKFGPV CU C TGUWNV QH CP KPETGCUG QH HKUJ CEEGUUKDKNKV[ý  6JG TGXKGY CNUQ 
JKIJNKIJVGF VJG NCEM QH SWCPVKVCVKXG TGRQTVU YKVJ QDLGEVKXG FCVC CPF UWIIGUVKQPU YGTG OCFG HQT HWVWTG
UVWFKGUý 

#TVKHKEKCN 4GGH 5VTWEVWTGU &GUKIPGF VQ #NVGT VJG *[FTQF[PCOKE 4GIKOG 

©ZVGPUKXG JCDKVCV EQPUVTWEVKQP JCU DGGP WPFGTVCMGP HQT OQNNWUEU KP ñCRCP, YJGTG OCTKPG CSWCEWNVWTG 
ITQWPFU JCXG DGGP ETGCVGF D[ VJG FGRNQ[OGPV QH QHHUJQTG DTGCMYCVGTU, VJG GZECXCVKQP QH EJCPPGNU CPF 
VJG TGRNCEGOGPV QT TGOQXCN QH GZKUVKPI UWDUVTCVGUý   

6JG CKO JCU DGGP VQ ECWUG UVCIPCVKQP CPF NQECN CEEWOWNCVKQP QH FTKHVKPI NCTXCG CPF GIIU, VJGTGD[ 
RTGXGPVKPI CVVTKVKQP CPF FKURGTUCN QH LWXGPKNGU CPF GPJCPEKPI VJGKT UGVVNKPI QRRQTVWPKV[ QP NQECN 
ITQWPFUý  6JKU YCU CEJKGXGF D[ WVKNKUKPI VJG EWTTGPV UJCFQY \QPGU DGJKPF CP QDLGEV RNCEGF KP C EWTTGPV 
QT VJG YCXG-KPFWEGF EKTEWNCVKQP CTQWPF QHHUJQTG FKMGUý  # IQQF GZCORNG QH VJKU KU HQWPF UQWVJ QH %CRG 
/CUCMK KP 6CTQ, ñCRCP, YJGTG NCTIG UECNG OCTKPG HCTOKPI ITQWPF HQT CDCNQPG JCU DGGP EQPUVTWEVGFý 
6JG CKO QH VJG RTQLGEV YCU VQ RTGXGPV VJG FKURGTUCN QH HNQCVKPI GIIU, NCTXCG CPF MGNR URQTGU CPF FTKHVKPI
UGCYGGF D[ NQPIUJQTG EWTTGPVU, CPF KPXQNXGF VJG KPUVCNNCVKQP QH EKTEWNCVKQP-KPFWEKPI UVTWEVWTGU
KPENWFKPI DTGCMYCVGTU CPF UWDOGTIGF FKMGUý  îQNNQYKPI VJG TGGH EQPUVTWEVKQP VJG CTGC KPUJQTG QH VJG
UWDOGTIGF FKMGU FGXGNQRGF CP CNICN EQOOWPKV[ KPJCDKVGF D[ HCUV ITQYKPI CDCNQPG CPF UGC-WTEJKPU
(îCDK CPF îKQTGPVKPK 199ð)ý

6JG QPN[ ©WTQRGCP OQFGN DCUGF QP ñCRCPGUG EQPEGRV KU VJG ÂKPVGPUKXG OWNVK-RWTRQUG TGGH� FGRNQ[GF 
QHH VJG EGPVTCN #FTKCVKE %QCUV, +VCN[; VJKU OQFGN EQODKPGU UGCDGF CTVKHKEKCN TGGHU, YKVJ UJGNNHKUJ EWNVWTG 
GSWKROGPVý  6JG CKO KU VQ KPETGCUG VJG UGVVNKPI QRRQTVWPKV[ QH FTKHVKPI DKXCNXG NCTXCG CPF LWXGPKNGU 
YJQUG FKUVTKDWVKQP ECP VJGP GZVGPF QXGT VJG TGGHU CPF YKFGT CTGCý  6JKU JCU NGCF VQ VJG FGRNQ[OGPV QH 
NCTIG UECNG EQOOGTEKCN OWNVK-RWTRQUG CTVKHKEKCN TGGHU CNQPI VJG #FTKCVKE EQCUV, CPF CNNQYGF VJG 
FGXGNQROGPV QH PGY GZRNQKVCDNG RQRWNCVKQPU OWUUGNU CPF Q[UVGTU, KP CTGCU QH UCPF[ DQVVQO UWDUVTCVG, 
UKIPKHKECPV FKUVCPEG HTQO TQEM[ JCDKVCVU (îCDK CPF îKQTGPVKPK 199ð)ý 

+P ©WTQRG VJG OQUV EQOOQPN[ HCTOGF UJGNNHKUJ URGEKGU CTG OWUUGNU, Q[UVGTU CPF UECNNQRUý %WNVKXCVKQP 
KU WPFGTVCMGP WUKPI UWTHCEG QT UWDOGTIGF HNQCVKPI UVTWEVWTGU (CTVKHKEKCN UVTWEVWTGU), YJQUG CKO KU VQ 
ECRVWTG FTKHVKPI NCTXCG D[ RTQXKFKPI UWKVCDNG UWDUVTCVG CPF KPETGCUG VJG ITQYVJ TCVG QH VJG HCTOGF
URGEKGU (îCDK CPF îKQTGPVKPK 199ð)ý   
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+ORCEV QH #TVKHKEKCN 5VTWEVWTGU  

$[ VJGKT PCVWTG CTVKHKEKCN TGGHU JCXG VJG RQVGPVKCN VQ KORCEV QP PCVWTCN RTQEGUUGU, DQVJ DKQNQIKECN CPF 
RJ[UKECN, KP VJG OCTKPG GPXKTQPOGPVý  +P ñCRCP JWIG EQPETGVG TGGHU JCXG DGGP EQPUVTWEVGF KP QTFGT VQ
OQFKH[ OCTKPG EWTTGPVU, VQ RTQFWEG NQECN WRYGNNKPIU (%GEECNFK ú00ú)ý  +P VJG RCUV OCP[ CTVKHKEKCN TGGH 
OCVGTKCNU JCXG OQXGF, CNVGTGF, DGGP FGUVTQ[GF QT FKUCRRGCTGFý  6JG NCTIG TCPIG QH RQVGPVKCN RJ[UKECN 
CPF DKQNQIKECN KORCEVU KU FGVCKNGF D[ 5JGPI (ú000) CPF KPENWFGU VJG HQNNQYKPI: 

• 5NQYKPI QH EWTTGPVU 
• $TKPIKPI UGFKOGPVCVKQP QT UEQWTKPI 
• +PETGCUKPI VWTDKFKV[
• +PETGCUKPI PWVTKGPVU, CNICN DNQQOU CPF EJCPIGU KP YCVGT 

SWCNKV[ VJTQWIJ UGFKOGPV TGUWURGPUKQPý 
• %CWUG WRYGNNKPI 
• &GUVTQ[ PGCTD[ PCVWTCN JCDKVCV D[ FKUKPVGITCVKPI QT 

OQXKPI 
• #NNQY URGEKGU PGY VQ CP CTGC VQ GUVCDNKUJ 
• +PETGCUG RTGFCVKQP QH VCTIGV URGEKGU D[ JCTDQWTKPI 

RTGFCVQTU þKIWTG þ.11ý 9CUJGF WR 6[TG 4GGH

+ORCEVU QH CP #TVKHKEKCN 4GGH QP 5WTTQWPFKPI *CDKVCVU 

#P[ PGY UVTWEVWTG RNCEGF QP CP WPFKUVWTDGF UGCDGF KU NKMGN[ VQ JCXG CP KORCEV QP VJG GZKUVKPI GEQNQI[, 
OQUV PQVKEGCDN[ D[ VJG UOQVJGTKPI QH VJG DGPVJKE JCDKVCV DGPGCVJ KVU HQQV-RTKPVý  6JKU UVTWEVWTG CNUQ JCU
VJG RQVGPVKCN VQ KORCEV VJG UWTTQWPFKPI GEQNQI[, D[ EJCPIKPI VJG RJ[UKECN RTQEGUU QH VJG CTGC CPF
KPVTQFWEKPI C PGY JCDKVCV V[RG CPF CUUQEKCVGF URGEKGU KPVQ CP CTGC YJGTG VJG[ RTGXKQWUN[ FKF PQV GZKUVý   

# VYQ [GCT UWTXG[ QH DGPVJKE EQOOWPKV[ KPJCDKVKPI VJG PCVWTCN UCPF-OWFF[ DQVVQO KOOGFKCVGN[
UWTTQWPFKPI CP CTVKHKEKCN TGGH FGRNQ[GF KP VJG EGPVTCN #FTKCVKE, HQWPF UKIPKHKECPV FKHHGTGPEGU KP VJG 
CDWPFCPEG, OGCP URGEKGU TKEJPGUU CPF FKXGTUKV[ DGVYGGP UWTXG[ UKVGU CFLCEGPV VQ VJG TGGH CPF VJG
EQPVTQN UKVGU (ôý îCDK et al. ú00ú)ý  6JG TGGH YCU NQECVGF KP C FGRVJ QH 11O, 1ýú OKNGU QHHUJQTG, HCT HTQO 
JCTF PCVWTCN UWDUVTCVGU CPF YCU EQPUVTWEVGF KP 19ÿ7 EQPUKUVKPI QH ú9 R[TCOKFU OCFG WR QH HKXG úO
EWDKE EQPETGVG DNQEMUý   

5VWFKGU WPFGTVCMGP 197þ-77 (&CXKU et al.19ÿú), GZCOKPGF VJG GHHGEV QH OCP OCFG UVTWEVWTGU QP PCVWTCN
UCPF DQVVQO EQOOWPKVKGU KP UJCNNQY YCVGT KP 5QWVJGTP %CNKHQTPKCý  *GTG UJCNNQY UEQWT GHHGEV YCU
HQWPF VQ C FKUVCPEG QH 1þO CTQWPF VJG TGGHU, DWV DG[QPF JCF PQ GHHGEV QP VJG ITCKP UK\G, QTICPKE ECTDQP 
CPF KPHCWPCý  *QYGXGT HQTCIKPI D[ TGGH-CUUQEKCVGF HKUJ UKIPKHKECPVN[ CNVGTGF VJG GRKHCWPCN RQRWNCVKQPU 
QH VJG UGC RGP, Stylatula elongate, CPF YKVJKP þ OQPVJU VJG UGC RGP YCU GNKOKPCVGF HTQO FKUVCPEGU
ITGCVGT VJCP ú00O CTQWPF VJG TGGHý  %QPXGTUGN[ VQ VJKU QDUGTXCVKQP, VJG FGPUKV[ QH VWDG DWKNFKPI
RQN[EJCGVGU &KQRCVTC URý YCU GPJCPEGF KP VJG KOOGFKCVG XKEKPKV[ QH VJG TGGHý 

+PXGUVKICVKQPU KPVQ VJG GHHGEV QH C TGGH QP VJG UWTTQWPFKPI DGPVJQU JCXG CNUQ DGGP WPFGTVCMGP QP C TGGH 
KP îNQTKFC, YJGTG HQWT UOCNN UECNG CTVKHKEKCN TGGHU YGTG KPUVCNNGF QHH GCUV EQCUV QH îNQTKFC KP 19ÿ7
(ùGNUQP ûý et al. 199õ)ý  *GTG KV YCU HQWPF VJCV HKUJ YGTG TGETWKVGF VQ VJG TGGHU KOOGFKCVGN[ CPF VJG 
PWODGT QH HKUJ UVGCFKN[ KPETGCUGF QH PGZV úýþ [GCTUý 6YQ [GCTU CHVGT KPUVCNNCVKQP UKIPKHKECPVN[ TGFWEGF
KPHCWPCN CDWPFCPEG YCU QDUGTXGF KP VJG KOOGFKCVG CTGC UWTTQWPFKPI VJG TGGH (ë1O HTQO VJG TGGH)ý
6JKU RCVVGTP QH FGETGCUGF KPHCWPCN CDWPFCPEG PGCT VJG TGGH KU VJG QRRQUKVG VQ VJCV QDUGTXGF KP TGGH
UVWFKGU QP VJG YGUV EQCUV QH VJG í5; YJGTG VJG OQUV EQPURKEWQWU GHHGEV QH VJG TGGH YCU VJG KPETGCUGF
CDWPFCPEG QH VJG VWDG-FYGNNKPI YQTO &KQRCVTC URý YJKEJ QEEWTTGF KP ENQUG CUUQEKCVKQP YKVJ VJG TGGH 
OQFWNGU, KPETGCUKPI VJG VQVCN KPHCWPCN FGPUKV[ (#ODTQUG 4ý CPF #PFGTUQP 6ý 1990)ý  6JKU TGGH KU 
NQECVGF QHH 5QWVJGTP %CNKHQTPKC CPF YCU EQPUVTWEVGF KP 19ÿ0 HTQO SWCTT[ TQEM RKNGF KP GKIJV RKNGUý 6JG 
UVWF[ YCU WPFGTVCMGP KP 19ÿðý 
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%JCPIGU KP KPHCWPCN CDWPFCPEG QP VJG í5 GCUV EQCUV FKF PQV CRRGCT VQ JCXG DGGP ECWUGF D[ EJCPIGU KP
UGFKOGPVCT[ EJCTCEVGTKUVKEU; VJKU UWIIGUVU VJCV VJG KPHCWPCN TGFWEVKQPU CTG CU C TGUWNV QH C EQODKPCVKQP 
QH FKTGEV RTGFCVKQP CPF RJ[UKECN FKUVWTDCPEG QH VJG UGFKOGPV PGCTGUV VJG TGGHU D[ VJG HKUJ WUKPI VJG TGGH 
CU UJGNVGT (ùGNUQP ûý et al. 199õ); YJGTGCU QP VJG YGUV EQCUV PQ GXKFGPEG YCU HQWPF VJCV HQTCIKPI D[
TGGH-CUUQEKCVGF HKUJ ECWUGF YKFGURTGCF TGFWEVKQP QH KPHCWPCN FGPUKVKGU PGCT VJG TGGH (#ODTQUG 4ý CPF 
#PFGTUQP 6ý 1990)ý  *QYGXGT, GXKFGPEG YCU HQWPF VJCV VJG TGGH CNVGTGF VJG ITCKP UK\G FKUVTKDWVKQP QH
UGFKOGPVU, YKVJ EQCTUGT UGFKOGPVU ENQUG VQ OQFWNGUý 

+ORCEVU HTQO TGUVQTCVKQP QH ETWUVCEGCP HKUJGTKGU 

• 6TCPUHGT QH WPYCPVGF QTICPKUOU YKVJ VJG VTCPUHGT QH NQDUVGTU 
• .KVVGTKPI QH UGCHNQQT YJGTG VJGTG KU YKFGURTGCF KPUVCNNCVKQP QH CTVKHKEKCN UJGNVGTU CPF TGGHU 
• #TVKHKEKCN TGGHU CPF UJGNVGTU ECWUKPI WPYCPVGF QT WPRTGFKEVCDNG EJCPIGU KP VJG GEQU[UVGO
• 2QUUKDNG WPFGUKTCDNG KPVGTCEVKQPU YKVJ QVJGT EQCUVCN URGEKGU 
• +PETGCUGF NGXGNU QH RTGFCVKQP D[ VJG TGNGCUG URGEKGU QP QVJGT MG[ URGEKGU 

3) þKUJ #IITGICVKPI &GXKEGU (þ#&U) 

îKUJ #IITGICVKPI &GXKEGU (î#&U), CTG QDLGEVU HNQCVGF QP VJG UWTHCEG QT UWURGPFGF KP VJG YCVGT EQNWOP
VQ CVVTCEV HKUJ D[ GZRNQKVKPI VJG PCVWTCN CIITGICVKPI DGJCXKQWT QH RGNCIKE HKUJ CTQWPF HNQCVKPI QDLGEVUý
î#&U ECP DG FGRNQ[GF CV VJG UWTHCEG CU C TCHV QT DWQ[, QT CV XCTKQWU NGXGNU KP VJG YCVGT EQNWOP,
FGRGPFKPI QP VJG KPVGPFGF VCTIGV URGEKGUý  î#&U CTG IGPGTCNN[ CPEJQTGF VQ VJG UGCDGF CPF ECP DG WUGF 
CNQPG QT UWURGPFGF CDQXG C DGPVJKE TGGHý  ($QJPUCEM et al. 1991)ý  î#&U CTG COQPIUV VJG QNFGUV JCDKVCV 
GPJCPEGOGPV RTCEVKEGU, KP VJG 2JKNKRRKPGU CPF PQTVJGTP /GFKVGTTCPGCP UWTHCEG TCHVU QH DCODQQ CPF 
EQTM JCXG DGGP GORNQ[GF HQT EGPVWTKGU (5GCOCP CPF 5RTCIWG 1991)ý  

þKIWTG þ.13ý 6YQ V[RGU QH þKUJ #IITGICVKQP &GXKEG WUGF D[ VJG 5VCVG QH *CYCKKê 

&GURKVG VJG UWEEGUU QH î#&U HQT KORTQXKPI JCTXGUVU CP WPTGUQNXGF SWGUVKQP KU JQY HKUJKPI CV î#&U KU
CHHGEVKPI HKUJ RQRWNCVKQPUý  +H î#&U QPN[ CIITGICVG HKUJ CPF OCMG VJGO GCUKGT VQ ECVEJ VJKU EQWNF NGCF 
VQ QXGTGZRNQKVCVKQP, VJG UCOG CTIWOGPV EQWNF CRRN[ VQ CTVKHKEKCN TGGHU GURGEKCNN[ KH VJG[ CEV RTKOCTKN[ CU 
HKUJ CIITGICVQTUý 

ÿ) þGTVKNKUKPI VJG 5GC ($QQVJ ûòòò) 

#PKOCN ITQYVJ KU WNVKOCVGN[ FGRGPFCPV QP RTKOCT[ RTQFWEVKQP CPF KP VWTP QP VJG CXCKNCDKNKV[ QH
FKUUQNXGF PWVTKGPVU, RCTVKEWNCTN[ PKVTCVG, COOQPKC, RJQURJCVG CPF UKNKECVGý  îQT EQCUVCN YCVGTU,
GWVTQRJKECVKQP TCVJGT VJCP PWVTKGPV FGHKEKGPE[ KU QHVGP VJG KUUWG, VJGTG CTG JQYGXGT KPUVCPEGU YJGTG 
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RJ[VQRNCPMVQP ITQYVJ OC[ FGRNGVG PWVTKGPV TGUGTXGU, RCTVKEWNCTN[ PKVTCVG KP UWTHCEG YCVGTU CPF NGCF VQ 
NGXGNU Q H RTKOCT[ RTQFWEVKQP KPUWHHKEKGPV VQ UWRRQTV ETQRUý  6JKU KU OQUVN[ NKMGN[ KP GPENQUGF YCVGTU 
WPFGT UVTCVKHKGF EQPFKVKQPU (ôCNN et al. ú000), KP UWEJ C ECUG VJG YCVGTU EQWNF DG HGTVKNKUGF VQ TCKUG VJG 
IGPGTCN NGXGN QH RTQFWEVKXKV[ CPF JGPEG ITQYVJ QH C RCTVKEWNCT URGEKGUý 

6JG OQUV UKIPKHKECPV TGEGPV HGTVKNKUCVKQP GZRGTKOGPV KU VJG NCTIG ùQTYGIKCP TGUGCTEJ RTQITCOOG,
/CTKEWNV YJKEJ CKOU VQ UVWF[ VJG RQVGPVKCN QH KPETGCUKPI JCTXGUVU D[ HGTVKNKUKPI DQVJ RGNCIKE CPF
DGPVJKE GEQU[UVGOUý  +P VJKU UVWF[ UOCNN VQ OGFKWO UECNG HGTVKNKUCVKQP VTKCNU YGTG VCMKPI RNCEG KP
NCPFNQEMGF CU YGNN CU QHHUJQTG DQFKGU QH YCVGT (5CMUJCWI et al. 199þ); JQYGXGT, VJGTG KU EQPEGTP QXGT
UWEJ NCTIG-UECNG HGTVKNKUCVKQPUý  6JGTG KU CNUQ EQPUKFGTCDNG KPVGTGUV KP QHHUJQTG GPJCPEGOGPV QH RTKOCT[
RTQFWEVKQP; VJTGG UWEEGUUHWN QEGCP-HGTVKNKUCVKQP GZRGTKOGPVU JCXG UJQYP VJCV YJGP NKOKVKPI VTCEG 
GNGOGPVU (RCTVKEWNCTN[ KTQP KP VJG 2CEKHKE) CTG CFFGF VQ VJG UGC, VJGTG ECP DG ITGCVN[ KPETGCUGF RTKOCT[
RTQFWEVKQP (%JKUJQNO ú000)ý 

+ORCEVU 

6JGTG KU EQPEGTP VJCV VJG XQNWOG QH HGTVKNKUGT TGSWKTGF VQ OCMG CP[ FKHHGTGPEG YQWNF DG JWIG, CNVJQWIJ
VJG RQUUKDNG DGPGHKV YQWNF DG VJG GPVTCROGPV QH %öú, VJG PGICVKXG KORCEVU KPENWFG: 

• ©WVTQRJKECVKQP, RCTVKEWNCTN[ KP GPENQUGF CTGCU, RQUUKDN[ NGCFKPI VQ VJG FGUVTWEVKQP QH VJG EQOOQP-
QYPGF TGUQWTEGU UWEJ CU HKUJ CPF UJGNNHKUJý 

• # RQUUKDNG EJCPIG KP RQRWNCVKQP UVTWEVWTG QH VJG RJ[VQRNCPMVQP RQVGPVKCNN[ NGCFKPI VQ VQZKE CNICN 
DNQQOUý 

• íPRTGFKEVCDNG UJKHVU KP VJG GEQU[UVGO DCNCPEGý 
• +PETGCUGF UGFKOGPVCVKQPý 

÷) ©EQU[UVGO OQFKHKECVKQP 

6JG RQVGPVKCN QH GEQU[UVGO OQFKHKECVKQP JCU DGGP EQPUKFGTGF KP ùGY <GCNCPF D[ $QQVJ (ú000)ý  2CWC
(CDCNQPG) CPF óKPC (UGC WTEJKPU) QEEWR[ UKOKNCT UWDVKFCN JCDKVCVU CPF CTG HTGSWGPVN[ HQWPF KP ENQUG 
CUUQEKCVKQP, CPF CV JKIJ FGPUKVKGU VJGUG URGEKGU UGGO VQ GZENWFG GCEJ QVJGTý  +V OC[ DG RQUUKDNG VQ 
TGJCDKNKVCVG QT GPJCPEG 2CWC RQRWNCVKQPU D[ TGOQXKPI óKPC (GýIý D[ HKUJKPI) HTQO GZVGPUKXG DCTTGPU 
DGHQTG KPVTQFWEKPI 2CWC VQ VJG CTGCý  +H UWEEGUUHWN VJGUG VGEJPKSWGU EQWNF DG EQPUKFGTGF HQT WUG KP CTGCU
YJGTG 2CWC CTG KORQTVCPV DWV VJTGCVGPGF VJTQWIJ óKPC RQRWNCVKQP GZRNQUKQPUý 



#00©: ú 

#00©: ú 

úGPGTKE 4KUk #UUGUUOGPV HQT ©XCNWCVKPI VJG +ORCEVU QH &TGFIKPI 
QP þKUJGTKGU QP C 5KVG 5RGEKHKE $CUKU � &GXGNQRGF D[ %©þ#5 
5QWTEG: # 2TQEGFWTG VQ #UUGUU VJG ©HHGEVU QH &TGFIKPI QP %QOOGTEKCN üKUJGTKGU, üKPCN 
4GRQTV, %CTNKP &. CPF 4QIGTU 5., ùøøù, %©ü#5, ÷QYGUVQHV. 

%©î#5 JCXG FGXGNQRGF CPF CTG EWTTGPVN[ WUKPI C HQTOCNKUGF TKUM CUUGUUOGPV RTQEGUU YJKEJ 
UVCPFCTFKUGU VJG FCVC EQNNCVGF HQT GPXKTQPOGPVCN KORCEV CUUGUUOGPVU CPF GXCNWCVGU VJG KORCEV QH GCEJ 
CURGEV QH C FTGFIKPI QRGTCVKQP QP VJG HWNN TCPIG QH IGPGTKE HKUJGTKGU KUUWGUý  6JG CRRTQCEJ JCU VJG
OGTKVU QH CEJKGXKPI ITGCVGT UVCPFCTFKUCVKQP CPF QDLGEVKXKV[ KP FCVC EQNNCVKQP YJKNG KPEQTRQTCVKPI 
KPHQTOGF UEKGPVKHKE LWFIGOGPV KP VJG CUUGUUOGPV RTQEGUUý   

6JG TKUM CUUGUUOGPV KPXQNXGU HKXG UVCIGU: 

5VCIG 1 # FGUETKRVKQP QH VJG RTQLGEV, KPENWFKPI GPQWIJ VGEJPKECN KPHQTOCVKQP VQ CNNQY CP 
CUUGUUOGPV QH KVU KORCEV QP EQOOGTEKCN HKUJGTKGU CPF HKUJ TGUQWTEGUý

5VCIG ú 6JG KFGPVKHKECVKQP QH CNN VJG KORCEVU QH FTGFIKPI CEVKXKV[ YJKEJ OC[ CFXGTUGN[ CHHGEV 
HKUJ RQRWNCVKQPU, UWEJ CU VJG FKTGEV TGOQXCN QH UGFKOGPV CPF KPETGCUGF UWURGPFGF NQCFý 
# DTKGH FGUETKRVKQP QH VJG KORCEV KU RTQXKFGF CPF KVU KORCEV QP HKUJ RQRWNCVKQPUý 

5VCIG 3 6JG KFGPVKHKECVKQP QH VJG RQVGPVKCN UGPUKVKXKV[ QH EQOOGTEKCN HKUJGTKGU CPF HKUJ 
TGUQWTEGU UWEJ CU URCYPKPI ITQWPFU, PWTUGTKGU GVEý VQ GCEJ QH VJGUG RQVGPVKCN KORCEVU;
VJG OCIPKVWFG QH UGPUKVKXKV[ KU FGUETKDGF WUKPI VJG TCPIG; XGT[ JKIJ, JKIJ, OQFGTCVG 
CPF NQYý  6JGUG ENCUUKHKECVKQPU YKNN VCMG KPVQ EQPUKFGTCVKQP URCVKCN CPF VGORQTCN
EQPUKFGTCVKQPU DQVJ KP TGNCVKQP VQ VJG DKQNQIKECN TGUQWTEG CPF VJG JWOCP CEVKXKV[ý

5VCIG õ 6JG CEVWCN XWNPGTCDKNKV[ QH VJG HKUJGTKGU KUUWGU VQ RQVGPVKCN KORCEVU KU FGUETKDGF QP C
UKVG-URGEKHKE DCUKUý   6JKU DCNCPEGU VJG VJGQTGVKECN UGPUKVKXKV[ QH C TGUQWTEG VQ CP KORCEV 
CPF VJG NQECN HGCVWTGU QH VJG UKVG CPF VJG FKUVTKDWVKQP QH VJG DKQNQIKECN TGUQWTEG, VQ
FGTKXG CPF CEVWCN UKVG-URGEKHKE XWNPGTCDKNKV[, FGUETKDGF D[ VJG TCPIG; XGT[ JKIJ, JKIJ, 
OQFGTCVG QT NQYý 

5VCIG þ #P QXGTCNN CUUGUUOGPV QH VJG TKUM QH FTGFIKPI QP HKUJ TGUQWTEGU KU FGTKXGF WUKPI C
OCVTKZ YJKEJ EQODKPGU VJG RQVGPVKCN UGPUKVKXKV[ QH GCEJ RCTV QH VJG HKUJ RQRWNCVKQP VQ
VJG GCEJ KPFKXKFWCN KORCEV QH VJG FTGFIKPI QRGTCVKQP CPF VJG CEVWCN XWNPGTCDKNKV[ CV VJG
UKVGý 

 #P GZCORNG KU RTQXKFGF HQT VJG 5Vý %CVJGTKPG�U NKEGPEG CTGC KP 6CDNGU ôý1 CPF ôýúý 

+V KU UWIIGUVGF VJCV C UKOKNCT OQFGN OKIJV DG WUGF VQ CUUGUU VJG KORCEVU QH FTGFIKPI QP DGPVJKE 
EQOOWPKVKGU CPF HQTOCNKUG VJG RTQEGFWTG HQT FGVGTOKPKPI YJGP CPF YJGTG TGOGFKCVKQP CV HQTOGT 
FTGFIKPI UKVGU KU CRRTQRTKCVGý   
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6CDNG ú.1ý 4KUk #UUGUUOGPV 2TQVQEQN 6GUV HQT 5V %CVJGTKPG�U (#TGC ÿòó) 
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6CDNG ú.ûý 4KUk #UUGUUOGPV 2TQVQEQN 6GUV HQT 5V %CVJGTKPG�U (#TGC ÿòó) EQPVKPWGFã 
(5QWTEG: # 2TQEGFWTG VQ #UUGUU VJG ©HHGEVU QH &TGFIKPI QP %QOOGTEKCN üKUJGTKGU, üKPCN 4GRQTV,  

%CTNKP &. CPF 4QIGTU 5., ùøøù, %©ü#5, ÷QYGUVQHV.) 


