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$PLQRDFLGV�KDYH�RQH�RU�PRUH�DV\PPHWULF�FDUERQ�DWRPV�DQG�
DUH� WKHUHIRUH� DEOH� WR� H[LVW� LQ� DW� OHDVW� WZR�RSWLFDOO\� DFWLYH�
IRUPV��7KH�SHSWLGHV�DUH�SRO\PHULF�VWUXFWXUHV�IRUPHG�E\�WKH�
HOLPLQDWLRQ�RI�ZDWHU�EHWZHHQ�WKH�FDUER[\O�DQG�DPLQR�JURXSV�
RI� GLIIHUHQW� �DPLQRDFLG�PROHFXOHV� WR� IRUP� ORQJ�SHSWLGH�
FKDLQV�DQG�LWV�JDWKHULQJ�WR�IRUP�SURWHLQV�
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7KH�DELOLW\�RI�QDWXUH�WR�PRGLI\�WKLV�VWUXFWXUH�LV�WKH�NH\�WR�
XQGHUVWDQG�WKDW�WKH�FROODJHQ�LV�H[WHQVLYHO\�ZLGHVSUHDG�LQ�
DQLPDO�ERG\��7KH�FROODJHQ�FRQVWLWXWHV�DERXW�RQH�WKLUG�SDUW�
RI�DOO�DQLPDO�SURWHLQV��0RUH�WKDQ����FROODJHQ�W\SHV�KDYH�
EHHQ�LGHQWLILHG��EXW�WKH�PDLQ�ILEURXV�W\SHV�DUH�,��,,�DQG�,,,��
DQG� WKH�QRQ�ILEURXV� W\SH� ,9�RI� WKH�EDVHPHQW�PHPEUDQH��
7KH\�DOO�RZQ�WKH�EDVLF�WULSOH�KHOL[�EDVHG�RQ�PXOWLSOH�UHSHDWV�
RI�WKH�SHSWLGH�*O\�;�<��+RZHYHU��WKH�EDVLF�WULSH�KHOL[�FDQ�
FKDQJH� LQ� OHQJWK� WR� IRUP� GLIIHUHQW� VXSUDPROHFXODU�
DVVHPEOLHV�WR�DFKLHYH�RSWLPXP�IXQFWLRQ�IRU�HDFK�W\SH�RI�
WLVVXH�� 7KH� FROODJHQ�PROHFXOHV� DUH� VWDELOL]HG� E\� FURVV�
OLQNLQJV� LQYROYLQJ� R[LGDWLRQ� RI� VSHFLI LF� O\VLQH� DQG�
K\GUR[LO\VLQH� UHVLGXHV�� &ROODJHQ� VKRZV� FRQVLGHUDEOH�
FKDQJHV� ZLWK� DJH�� ZKLFK� LQ� WXUQ� DIIHFWV� LWV� SK\VLFDO�
SURSHUWLHV��7KH�URG�OLNH�WULSOH�KHOL[�DOORZV�LQWHUPROHFXODU�
FURVV�OLQNLQJV�HLWKHU�QDWXUDOO\�RU�SURPRWHG�E\�SRO\YDOHQW�
UHDJHQWV��WKDW�LQFUHDVH�VKULQNDJH�WHPSHUDWXUH�DQG�UHVLVWDQFH�
WR�HQ]\PDWLF�DWWDFN�

7R�DVVHVV�WKH�DPRXQW�RI�SURWHLQ�LQ�D�PDWHULDO�ZH�PXVW�DQDO\]H�
WKH�QLWURJHQ�FRQWDLQHG�E\�WKH�.MHOGDKO�PHWKRG�DQG�PXOWLSO\�
WKH�QLWURJHQ�YDOXH�E\�D�IDFWRU�WKDW�FDQ�YDU\�EHWZHHQ������DQG�
�����DFFRUGLQJ�WR�WKH�SURWHLQ�W\SH��,I�ZH�KDYH�D�PL[WXUH�RI�
SURWHLQV�DQG�ZH�ZLVK�WR�NQRZ�LWV�DPRXQW�RI�FROODJHQ��ZH�PXVW�
FDUU\� RXW� WKH� K\GUR[\SUROLQH� FRQWDLQ���� 7KH� FKHPLVWU\��
ELRFKHPLVWU\�DQG�ELRORJ\�RI�FROODJHQ�DUH�WRGD\�FRQVLGHUHG�D�
QHZ� VFLHQFH�� 7KH� UHVHDUFK� LQ� WKLV� ILHOG� KDV� SURGXFHG� D�
FRQVLGHUDEOH� ERG\� RI� SXEOLVKHG� OLWHUDWXUH�ZLWK� QXPHURXV�
SDWHQWV� FRQFHUQLQJ� WKH� XVHV� RI� FROODJHQ� LQ� WKH�PHGLFDO��
SKDUPDFHXWLFDO� DQG� FRVPHWLF� ILHOGV� DPRQJ� RWKHUV���� 7KH�
GLIIHUHQW�SURWHLQ�FKDLQV�KDYH�EHHQ� LGHQWLILHG�E\�6'6��JHO�
HOHFWURSKRUHVLV�DQG�E\�DQWLERG\�UHDFWLRQV��7KH�WDEOH�LQ�)LJXUH�
��LQGLFDWHV�ZKHUH�WR�ILQG�VRPH�RI�WKHVH�FROODJHQ W\SHV�
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7KH�EHVW�RSWLRQ�WR�DGG�YDOXH�WR�WKH�FROODJHQ�IDEULF�IRU�ODUJH�
VFDOH�SURGXFWLRQ�QRZDGD\V�FRQWLQXHV�WR�EH�LWV�WUDQVIRUPDWLRQ�
LQWR� OHDWKHU� IRU�PDQXIDFWXULQJ� OHDWKHU� JRRGV�� GXH� WR� WKH�
SUHVWLJH�RI�WKLV�PDWHULDO�IRU�LWV�VWUHQJWK�DQG�QRELOLW\� ,Q�WKH�
SKDUPDFHXWLFDO��PHGLFDO�DQG�FRVPHWLF�PDUNHW�WKH�FROODJHQ�
FDQ�EH�VROG�DW�KLJKHU�SULFHV��+RZHYHU�� LQ� WKHVH�QLFKHV�WKH�
TXDQWLW\�XVHG�LV�YHU\�VPDOO�FRPSDUHG�ZLWK�WKH�FXUUHQW�JOREDO�
SURGXFWLRQV�RI�FROODJHQ�















$FLG�DQG�DONDOLQH�JHODWLQV�FDQ�HDVLO\�EH�WHVWHG�ZLWK�WKH�DLG�RI�
6'6�JUDGLHQW�3$*(��JHO�HOHFWURSKRUHVLV���7KH�DFLG�JHODWLQ�KDV�
SURWHLQV�ZLWK�D�PROHFXODU�ZHLJKW�EHORZ�����.'��7KH�JHODWLQ�
PDQXIDFWXUHG�E\�WKH�DONDOLQH�SURFHVV�KDV�WKH�FKDLQV�LQWDFW��
*HODWLQ�$� KDV� D� YHU\� VLPLODU� FRPSRVLWLRQ� WR� FROODJHQ� ,��
*HODWLQ�%�GRHV�QRW�FRQWDLQ�DVSDUDJLQH�DQG�JOXWDPLQH�DQG�WKH�
W\URVLQH�SHUFHQWDJH�LV�UHGXFHG�E\�D�KDOI��1HYHUWKHOHVV��LW�LV�
QHFHVVDU\�WR�LQGLFDWH�WKDW�WKH�HVVHQWLDO�DPLQR�DFLG�WU\SWRSKDQ�
LV�QRW�IRXQG��

7KH�GU\�JHODWLQ�FRQWDLQV�








