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Re-Used Glass Fragments from Intercisa1
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Abstract
Re-worked glass objects are known all over the Roman Empire, but detailed analysis of various types of 
re-working sherds have not yet been undertaken. In the following study, I give some examples of  some inter-
esting uses from Intercisa. 
�H�RYHU�WKLUW\�UH�XVHG�JODVV�YHVVHO�IUDJPHQWV�IURP�,QWHUFLVD�DUH�QRWHZRUWK\�VLQFH�WKH\�FRPH�IURP�WKH�८QGࡌ
material of a single vicus. It seems likely that the repurposing of broken glass vessels was a more common 
practice than the currently available publications would suggest. In all likelihood, it made good sense to re-use 
the fragments of broken glass vessels either as simple domestic objects or as grave goods.

$�IHZ�\HDUV�DJR��,�SXEOLVKHG�D�VWXG\�RQ�WKH�JODVV�YHVVHO�IUDJPHQWV�IURP�$TXLQFXP��ZKLFK�
FOHDUO\�ERUH�WUDFHV�RI�VHFRQGDU\�UH�XVH�2�+HUH��,�VKDOO�SUHVHQW�DQG�GLVFXVV�VLPLODU�ઙQGV�IURP�
,QWHUFLVD��ZKRVH�IRUP�UHVHPEOHV�WKH�SLHFHV�IURP�$TXLQFXP��ZKLOH�WKHLU�IXQFWLRQ�GLઘHUHG�
FRQVLGHUDEO\�

$ऽHU�D�JODVV�YHVVHO�EURNH��WKH�VKDUS��MDJJHG�HGJHV�ZHUH�FDUHIXOO\�WULPPHG�Rઘ��$V�6\OYLD�)¾QI�
VFKLOOLQJ�QRWHG��WKLV�VHFRQGDU\�ZRUNLQJ�RI�EURNHQ�JODVV�YHVVHOV�ZDV�XQGRXEWHGO\�XQGHUWDNHQ�
ZLWK�D�GHઙQLWH�SXUSRVH�LQ�PLQG�3�्H�FDUHIXO�WULPPLQJ�DQG�VPRRWKLQJ�RI�WKH�HGJHV�FDQ�EH�
FOHDUO\�PDGH�RXW��FRPSDULQJ�WKHVH�SLHFHV�ZLWK�RWKHU�EURNHQ�JODVV�YHVVHOV��LW�LV�TXLWH�REYLRXV�
WKDW�WKH�EDVH�RI�D�JODVV�YHVVHO�FDQQRW�EUHDN�Rઘ�ZLWKRXW�UHWDLQLQJ�D�VLQJOH�MDJJHG�DQG�VKDUS�
HGJH�RI�WKH�YHVVHO�ZDOO�(Fig. 10.1,3).

$OWKRXJK�UH�ZRUNHG�JODVV�VKDUGV�DUH�NQRZQ�IURP�WKH�HQWLUH�WHUULWRU\�RI�WKH�5RPDQ�(P�
SLUH��FRPSUHKHQVLYH�DQG�GHWDLOHG�VWXGLHV�RQ�WKH�UH�ZRUNHG�IUDJPHQWV�DUH�VWLOO�ODUJHO\�ODFN�
LQJ��6\OYLD�)¾QIVFKLOOLQJ�GHYRWHG�D�VWXG\�WR�WKH�EURNHQ�JODVV�IUDJPHQWV�EHDULQJ�WUDFHV�RI�
UH�ZRUNLQJ�IURP�$XJXVWD�5DXULFD�4�1R�VXFK�VWXG\�KDV�\HW�EHHQ�XQGHUWDNHQ�IRU�WKH�JODVV�
IUDJPHQWV�IURP�3DQQRQLD�

्H�JODVV�IUDJPHQWV�UHFRYHUHG�IURP�EXULDOV�LQ�$TXLQFXP�VKHG�OLJKW�RQ�DQ�LQWHUHVWLQJ�EXULDO�
FXVWRP��,Q�VRPH�JUDYHV��WKH�VHSDUDWHO\�EORZQ�EDVH�ULQJV�RI�JODVV�YHVVHOV�ZHUH�GHSRVLWHG�EH�
VLGH�WKH�OHJV�RI�WKH�LQWHUUHG�LQGLYLGXDOV��्HVH�REMHFWV�ZHUH�RULJLQDOO\�VHSDUDWHO\�EORZQ�DQG�
SRVVLEO\�FDPH�IURP�SLWFKHUV��DOWKRXJK�WKH\�FRXOG�DOVR�KDYH�EHHQ�SDUWV�RI�ODUJHU�GHHS�ERZOV��

�� ्LV�VWXG\�LV�SDUW�RI�P\�UHVHDUFK�SURMHFW�IXQGHG�E\�WKH�3UHPLXP�SRVWGRFWRUDO�IHOORZVKLS�SURJUDP�RI�WKH�
+XQJDULDQ�$FDGHP\�RI� 6FLHQFHV�� KRVW� LQVWLWXWLRQ�� (/7(�(¸WY¸V� /RU£QG�8QLYHUVLW\��:RUNLQJ� WLWOH� RI� WKH�
SURMHFW��“Glass vessels in Pannonia – everyday usage and production from 1st to 3rd century AD”��,'�QXPEHU��
462032.

�� 'ॺ४ॕढ़�2016.
�� )঍ॢग़१ॗड़ढ़ॠॠढ़ॢज़�����������
�� )঍ॢग़१ॗड़ढ़ॠॠढ़ॢज़ۋ��������������
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Fig. 1. 5H�8VHG�*ODVV�)UDJPHQWV�IURP�,QWHUFLVD�
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Glass Fragments from Intercisa

6LQFH�WKH�YHVVHO�ZDOOV�DUH�PLVVLQJ��WKH�IRUPV�RI�WKH�RULJLQDO�YHVVHOV�UHPDLQ�XQFHUWDLQ��:KDW�
VHHPV�FHUWDLQ�LV�WKDW�WKH\�GLG�QRW�DOO�EHORQJ�WR�WKH�VDPH�FDWHJRU\��ZKLFK�LV�LPPHGLDWHO\�DS�
SDUHQW�IURP�WKH�VL]HV�RI�WKH�ULQJV��ZKLFK�DUH�URXJKO\�VLPLODU��EXW�QRW�LGHQWLFDO��'HVSLWH�WKH�
FDUHIXO�H[FDYDWLRQ�RI�WKH�JUDYHV��RWKHU��VLPLODUO\�WKLFN�JODVV�IUDJPHQWVۋ��H�J��RI�MXJ�KDQGOHV�RU�
MXJ�ULPVۋ��ZHUH�QRW�IRXQG��HYHQ�WKRXJK�WKHVH�VKRXOG�RWKHUZLVH�KDYH�EHHQ�UHODWLYHO\�EHीHU�
SUHVHUYHG�� ,W�ZRXOG�DSSHDU� WKDW� WKH�YHVVHO�ZDOOV�ZHUH�FDUHIXOO\� WULPPHG�Rઘ� IURP�WKH�EDVH�
ULQJV��RQ�ZKLFK�QR�VKDUS�HGJHV�ZHUH�OHऽ��HYHQ�WKRXJK�WKH\�EHDU�QR�REYLRXV�VLJQV�RI�JULQGLQJ�
SROLVKLQJ�HLWKHU��्H�PRGH�RI�WKHLU�GHSRVLWLRQ�LV�DOVR�TXLWH�W\SLFDO��WKH\�ZHUH�SODFHG�LQ�WKH�
JUDYHV�XSVLGH�GRZQ��ZKLFK�FOHDUO\�VXJJHVWV�WKDW�WKH\�ZHUH� LQWHQGHG�DV�JUDYH�RઘHULQJV�� WR�
VHUYH�DV�UHSODFHPHQWV�IRU�JODVV�FXSV��

्H�RFFXUUHQFH�RI�VXFK�ઙQGV�ZDV�ઙUVW�QRWHG�E\�3DXOD�=VLGL�LQ�KHU�UHSRUW�RQ�WKH�H[FDYDWLRQ�RI�
WKH�.DV]£VGĳOē�5DNW£UU«W�FHPHWHU\��%DVH�ULQJV�ZHUH�IRXQG�LQ�WKUHH�EXULDOV��*UDYHV����������
DQG�������GHVFULEHG�E\�3��=VLGL�DV�IROORZV� “As for cups, the following three vessels can be men-
tioned, all of which were originally the base parts of larger, apparently more ornate vessels; when 
WKH�XSSHU�SDUWV�EHFDPH�GDPDJHG��WKH�EDVHV�FRXOG�EH�VWLOO�XVHG�DV�FXSV��$SSDUHQWO\��DQ�H७RUW�ZDV�
made to make them safe for use by trimming the sharp edges of the base.”6

,Q�KHU�VWXG\�RQ�UH�ZRUNHG�JODVV�IUDJPHQWV��6��)¾QIVFKLOOLQJ�LGHQWLઙHG�YDULRXV�FDWHJRULHV�DQG�
VRXJKW�WR�GHWHUPLQH�WKHLU�SRVVLEOH�QHZ�IXQFWLRQ���्H�PRVW�RऽHQ�UH�XVHG�SLHFHV�FDPH�IURP�
YHVVHO�EDVH�ULQJV��JHQHUDOO\�UHSUHVHQWLQJ�WKH�IROORZLQJ�W\SHV��IROGHG�WXEXODU�EDVH�ULQJV��GLVF�
OLNH�IROGHG�EDVHV��,१ढ़ॢज़१������RU�DSSOLHG�EDVH�ULQJV��VXFK�DV�,१ढ़ॢज़१������ZKLFK�IDOO�LQWR�D�ZLGH�
UDQJH�RI�VL]HV�

2QH�QHZ�IXQFWLRQ�KDV�DOUHDG\�EHHQ�PHQWLRQHG�LQ�WKH�DERYH��LW�VHHPHG�SUDFWLFDO�WR�XVH�WKH�
EDVH�RI�ODUJHU�EURNHQ�YHVVHOV�DऽHU�WULPPLQJ�Rઘ�WKH�MDJJHG�HGJHV�IRU�IXQHUDU\�SXUSRVHV��DV�
FXSV�RU�ERZOV�GHSRVLWHG�LQ�EXULDOV��+RZHYHU��WKH\�FRXOG�DOVR�EH�UHSXUSRVHG�DV�VPDOO�FXSV��
ERZOV�RU�HYHQ�FRVPHWLFV�SDOHीHV�LQ�GDLO\�OLIH��

+RZHYHU��WKHUH�DOVR�ZLGH�ચDW�EDVH�ULQJV�WKDW�ZRXOG�KDYH�EHHQ�XQVXLWDEOH�IRU�XVH�DV�FXSV���
6��)¾QIVFKLOOLQJ�VXJJHVWHG�D�SRVVLEOH�IXQFWLRQ�DV�YHVVHO�OLGV��ZLWK�WKH�EURNHQ��WULPPHG�EUHDN�
RQ�WKH�LQQHU�VLGH�ઙीHG�WR�WKH�RWKHU�YHVVHOۑV�ULP��ZKHUH�LWV�URXJK�VXUIDFH�ZRXOG�KDYH�EHHQ�RXW�
RI�WKH�ZD\��ZKLOH�WKH�EDVH�ULQJ�LWVHOI�ZRXOG�KDYH�SURYLGHG�D�FRPIRUWDEOH�JULS��2EYLRXVO\��LW�
LV�QHDU�LPSRVVLEOH�WR�GRFXPHQW�WKLV�FRQFHLYDEOH�XVDJH�LQ�DUFKDHRORJLFDO�FRQWH[WV��KRZHYHU��
RQH�H[SHULPHQW�FRQYLQFLQJO\�GHPRQVWUDWHG�WKDW�ZKHQ�ઙीHG�RQWR�WKH�ULP�RI�YDULRXV�FHUDPLF�
YHVVHOV� DQG�FXSV�� WKH� UH�ZRUNHG�EDVH� ULQJV�RऽHQ�PDWFKHG�H[DFWO\� WKH�PRXWK�GLPHQVLRQV�8�
*ODVV�EDVH�ULQJV�ZHUH�SDUWLFXODUO\�FRQYHQLHQW�IRU�XVH�DV�OLGV�FRYHULQJ�YDULRXV�YHVVHOV�EHFDXVH�
WKH\�FRXOG�EH�HDVLO\�FOHDQHG��ZKLOH�WKHLU�ZHLJKW�HQVXUHG�DQ�H[DFW�DQG�WLJKW�ઙW�RQWR�WKH�YHVVHO�
PRXWKV��*ODVV�IHUPHQWDWLRQ�ZHLJKWV�DUH�VWLOO�XVHG�ZKHQ�SLFNOLQJ�YHJHWDEOHV�DQG�IUXLWV��ZKLFK�
SUHYHQW�PRXOG�FDXVHG�E\�IHUPHQWDWLRQ�JDVHV�IURP�IRUPLQJ�RQ�WKHP��*LYHQ�WKHLU�ZHLJKW��JODVV�
GLVFV�DQG�EDVH�ULQJV�ZRXOG�KDYH�EHHQ�KLJKO\�VXLWHG�WR�WKLV�XVH�LQ�WKH�5RPDQ�SHULRG�WRR���

$QRWKHU�RSWLRQ�FDQ�DOVR�EH� FRQVLGHUHG� LQ� WKH�FDVH�RI� VPDOOHU�DSSOLHG� ULQJ�EDVH� IUDJPHQWV�
�PHDVXULQJۋ����FP�LQ�GLDPHWHU��� WR�ZKLFK�DQ�DQDORJ\� LV�SURYLGHG�E\�WKH�SRीHU\�FRXQWHUV�

�� 'ॺ४ॕढ़�����������
�� =१ढ़क़ढ़�����������
�� )঍ॢग़१ॗड़ढ़ॠॠढ़ॢज़ۋ��������������
�� )঍ॢग़१ॗड़ढ़ॠॠढ़ॢज़�����������
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PDGH�IURP�EURNHQ�YHVVHO�ZDOOV�VLQFH�WKHLU�VL]H�DQG�IRUP�UHVHPEOH�WKH�GLVFV�PDGH�IURP�JODVV�
YHVVHO�EDVHV��*UH\�DQG�\HOORZLVK�SRीHU\�VKHUGV�ZHUH�IUHTXHQWO\�IDVKLRQHG�LQWR�GLVFV�ZLWK�D�
GLDPHWHU�RIۋ����FP��6HYHUDO�SLHFHV�XVXDOO\�FRPH�WR�OLJKW�HDFK�\HDU�DW�%ULJHWLR��1��&UXPP\�
GLVWLQJXLVKHG�IRXU�JURXSV�EDVHG�RQ�WKHLU�VL]H�DQG�VKDSH�9�्H�VL]H�RI�SRीHU\�FRXQWHUV�UDQJHV�
IURP����WR����PP��्XV�IDU��WKHUH�LV�OLीOH�LQ�WKH�ZD\�RI�DUFKDHRORJLFDO�HYLGHQFH�RI�ZKDW�WKH\�
ZHUH�XVHG�IRU��DOWKRXJK�WKH\�VHHP�WR�EH�LWHPV�RI�FRPPRQ�XVH�LQ�PRVW�KRXVHKROGV�DQG�PD\�
WKHUHIRUH�KDYH�KDG�D�GRPHVWLF�SXUSRVH�10�2QH�SRVVLELOLW\� LV� WKDW� WKHVH� URXQGHOV�ZLWK� WKHLU�
JUHDW�UDQJH�RI�VL]HV�ZHUH�KRXVHKROG�ZHLJKWV��XVHG�SUREDEO\�LQ�WKH�NLWFKHQ��$QRWKHU�LQWHUHVW�
LQJ�VXJJHVWLRQ�LV�WKDW�WKH�ODUJHU�SLHFHV�PLJKW�KDYH�EHHQ�OLGV�IRU�QDUURZ�QHFNHG�MDUV�LQ�ZKLFK�
GU\�JRRGV�ZHUH�VWRUHG�11�$QRWKHU�SRVVLEOH�IXQFWLRQ�IRU�ODUJH�URXQGHOV�FRXOG�KDYH�EHHQ�WKHLU�
XVH�DV�KRW�SDGV�RQWR�ZKLFK�SRWV�KRW�IURP�WKH�ઙUH�RU�RYHQ�ZHUH�VHW�12�$OWHUQDWHO\��VRPH�PD\�
KDYH�EHHQ�XVHG�DV�UHFNRQLQJ�FRXQWHUV�13�<HW�DQRWKHU�SRVVLELOLW\�WKDW�KDV�EHHQ�FRQVLGHUHG�LV�
WKDW�VRPH�RI�WKH�ODUJHU�FRXQWHUV�ZHUH�XVHG�LQ�D�JDPH�LQYROYLQJ�WKURZLQJ�14�ZKLFK�LV�VXSSRUW�
HG�E\�WKH�FRXQWHUVۑ�DEUDGHG�VXUIDFHV��्HLU�PRVW�OLNHO\�XVH�ZDV�SUREDEO\�DV�JDPLQJ�SLHFHV��
HYHQ�WKRXJK�WKHLU�VL]HV�KDYH�D�IDLUO\�ZLGH�UDQJH��UDQJLQJ�IURP����WR����PP���ZKLFK�PLJKW�
VHHP�UDWKHU�ODUJH�DW�ઙUVW�VLJKW�IRU�ERDUG�JDPHV��KRZHYHU��ZH�VKRXOG�HQWHUWDLQ�WKH�SRVVLELOLW\�
WKDW�WKH\�ZHUH�XVHG�QRW�RQO\�LQ۔�FODVVLFDOە�ERDUG�JDPHV��EXW�DOVR�RQ�D�ODUJHU�ERDUG�GUDZQ�RQ�
WKH�JURXQG��RU�WKDW�ODUJHU�SLHFHV�KDG�D�JUHDWHU�YDOXH�WKDQ�VPDOOHU�RQHV���

$V�ZH�FDQ�VHH��WKHUH�LV�QR�RQH�VLQJOH�H[SODQDWLRQ�IRU�WKH�SRVVLEOH�IXQFWLRQ�V��RI�WKHVH�FRXQ�
WHUV��KRZHYHU��ZKDW�LV�UHOHYDQW�IRU�XV�KHUH�LV�WKDW�WKH�VL]H�DQG�IRUP�RI�SRीHU\�FRXQWHUV�DV�ZHOO�
DV�WKH�IDFW�WKDW�WKH\�ZHUH�PDGH�IURP�EURNHQ�SRीHU\�VKHUGV�KDYH�PXFK�LQ�FRPPRQ�ZLWK�VRPH�
RI�WKH�UH�ZRUNHG�JODVV�EDVH�ULQJV��SDUWLFXODUO\�WKH�DSSOLHG�EDVH�ULQJV�DQG�WKH�VLPSOH�ચDW�WXEX�
ODU�EDVH�ULQJV��्H�KLJK�GHJUHH�RI�VLPLODULW\�UDLVHV�WKH�SRVVLELOLW\�WKDW�VRPH�PD\�KDYH�VHUYHG�
VLPLODU�SXUSRVHV��QDPHO\�WKDW�D�SDUW�RI�WKH�ચDW�GLVF�VKDSHG�JODVV�EDVH�ULQJV�ZLWK�D�GLDPHWHU�
RI�DURXQGۋ������PP�KDG�OLNHZLVH�EHHQ�XVHG�DV�JDPLQJ�SLHFHV�LQ�ERDUG�JDPHV��ZKLOH�RWKHUV�
IXQFWLRQHG�DV�VWRSSHUV�IRU�QDUURZ�PRXWKHG�ચDVNV�

्HLU�XVH�DV�FRXQWHUV�JDPLQJ�SLHFHV�VHHPV�TXLWH�IHDVLEOH��JLYHQ�WKDW�FRXQWHUV�PDGH�IURP�
EURNHQ�JODVV�UHF\FOHG�GRPHVWLFDOO\�ZHUH�ZLGHVSUHDG�LQ�WKH�5RPDQ�ZRUOG��&RXQWHUV�JHQHUDO�
O\�KDYH�D�SODQR�FRQYH[�GLVFRLG�VKDSH�ZLWK�D�ચDW�EDVH��D�FRQYH[�WRS�DQG�URXQGHG�HGJH��्HLU�
FRORXU�YDULHV��RSDTXH�EODFN�DQG�ZKLWH�SLHFHV�RFFXU�IUHTXHQWO\�DORQJVLGH�JUHHQ�WUDQVOXFHQW�
H[HPSODUV� (Fig. 10.2)��&RXQWHUV�DUH�GLYLGHG� LQWR� WZR�PDLQ�JURXSV��ZLWK� WKH� VPDOOHU�RQHV�
�����PP��PRVW�OLNHO\�XVHG�DV�FRXQWHU�SLHFHV�RU�calculi�ZLWK�D�SRUWDEOH�FRXQWLQJ�ERDUGۋ���
abacus�RU�quinarius��DQG�WKH�ODUJHU�RQHV��ۋ�����PP��VHUYLQJ�DV�JDPLQJ�SLHFH�RU�oculi.16�,W�
ZRXOG�KDUG\�EH� VXUSULVLQJ�� WKHQ�� LI� LQ� DGGLWLRQ� WR� WKH� JODVV� FRXQWHUV� DQG�JDPLQJ�SLHFHV�
PDGH�IURP�UHPHOWHG�EURNHQ�JODVV�VKDUGV����EDVH�ULQJV� IURP�EURNHQ�YHVVHOV�KDG�DOVR�EHHQ�
XVHG�IRU�WKLV�SXUSRVH�

�� &०३ॡॡ७����������
10� &०३ॡॡ७����������
11� &०३ॡॡ७�����������0ॕॗ*०ख़ज़ॣ०����������
12� $क़क़७ॡॕॢ�3ۋ�०ढ़ख़१२ॠख़७�����������
13� &०३ॡॡ७�����������0ॕॗ*०ख़ज़ॣ०����������
14� &०३ॡॡ७����������
��� &०३ॡॡ७����������
16� 3०ढ़ॗख़������������&ॣ१७ॢ१�����������
��� 3ॠढ़ॢ७�1+��;;;9,������
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Glass Fragments from Intercisa

)ig. 2. 5H�8VHG�*ODVV�)UDJPHQWV�IURP�,QWHUFLVD�
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)ig. 3. 5H�8VHG�*ODVV�)UDJPHQWV�IURP�,QWHUFLVD�
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Glass Fragments from Intercisa

)ig. 4. 5H�8VHG�*ODVV�)UDJPHQWV�IURP�,QWHUFLVD�
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$VLGH�IURP�EDVH�ULQJV��WKH�VHFRQG�PRVW�FRPPRQ�SUDFWLFH�IRU�UHF\FOLQJ�EURNHQ�JODVV�ZDV�WKH�
UH�XVH�RI�ચDW�VKDUGV��HLWKHU�IURP�D�ચDW�YHVVHO�SDUW�RU�WKH�IUDJPHQWV�RI�JODVV�SDQHV�्HVH�RऽHQ�
KDYH�UHJXODU�JHRPHWULF�IRUPV�VXFK�DV�WULDQJOHV�RU�VTXDUHV��्H�IXQFWLRQ�RI�WKHVH�SLHFHV�LV�VWLOO�
XQFOHDU��WKH\�PD\�KDYH�EHHQ�LQOD\V�IRU�GHFRUDWLQJ�IXUQLWXUH�RU�MHZHOOHU\��RU�DJDLQ��JDPLQJ�
SLHFHV�IRU�ERDUG�JDPHV��)RXU�VPDOO�VTXDUH�VKDUGV�ZLWK�UH�ZRUNHG�HGJHV��SRVVLEO\�SDUW�RI�VRPH�
SLHFH�RI�MHZHOOHU\��ZHUH�UHFRYHUHG�IURP�D�EXULDO�LQ�6DLQWHV�18�$�JODVV�VKDUG�XVHG�DV�D�GHFRUD�
WLYH�LQOD\�LV�NQRZQ�IURP�3DQQRQLD�WRR��D�GLDGHP�LQODLG�ZLWK�D�JODVV�VKDUG�ZDV�GHSRVLWHG�LQ�
D�FKLOGۑV�EXULDO�LQ�6RSLDQDH�GDWLQJ�IURP�WKH�ODWH�5RPDQ�SHULRG�19�6��)¾QIVFKLOOLQJ�PHQWLRQV�
SLHFHV�WKDW�ZHUH�UHZRUNHG�WR�FUHDWH�D�FXीLQJ�HGJH��्H�IXQFWLRQ�RI�WKHVH�SLHFHV�VWLOO�HOXGHV�XV��
WKH\�PD\�KDYH�EHHQ�XVHG�GXULQJ�WH[WLOH�RU�OHDWKHU�ZRUNLQJ�20

,Q�WKH�IROORZLQJ��,�VKDOO�GHVFULEH�D�IHZ�IUDJPHQWV�IURP�,QWHUFLVD�RQ�ZKLFK�WUDFHV�RI�UH�ZRUNLQJ�
FDQ�EH�FOHDUO\�LGHQWLઙHG��IROORZHG�E\�D�GLVFXVVLRQ�RI�WKHLU�SRVVLEOH�IXQFWLRQ��0RVW�RI�WKH�SLHFHV�
LQ�TXHVWLRQ�FDPH�WR�OLJKW�LQ�WKH�vicus.

0RVW�DUH� FRORXUOHVV�RU�JODVV�JUHHQ� WXEXODU�RU�DSSOLHG�EDVH� ULQJV�PHDVXULQJۋ������FP��्H�
UHPQDQWV�RI�WKH�YHVVHO�ZDOO�ZHUH�FDUHIXOO\�WULPPHG�Rઘ��EXW�QR�WUDFHV�RI�JUR]LQJ�RU�SROLVKLQJ�
FRXOG�EH�REVHUYHG��$W�WKH�VDPH�WLPH��WUDFHV�RI�XVH�ZHDU�DQG�VFUDWFKHV�ZHUH�YLVLEOH�RQ�VHYHUDO�
IUDJPHQWV��्H�VPDOOHU�SLHFHV��ۋ�����FP��DUH�SDUWLFXODUO\�LQWHUHVWLQJ�VLQFH�HLJKWHHQ�SLHFHV�DUH�
FXUUHQWO\�NQRZQ�IURP�vicus RI�,QWHUFLVD��D�IDLUO\�KLJK�QXPEHU�IURP�D�VLQJOH�VHीOHPHQW��्HLU�
URXJKO\�LGHQWLFDO�IRUP�DQG�VL]H�ZRXOG�VXJJHVW�D�PRUH�RU�OHVV�VLPLODU�IXQFWLRQ��,W�VHHPV�OLNHO\�
WKDW�WKH\�VHUYHG�D�VLPLODU�SXUSRVH�DV�WKH�URXQGHOV�PDGH�IURP�EURNHQ�SRीHU\�VKHUGV�WKDW�ZHUH�
UH�XVHG�DV�FRXQWHUV�RU�JDPLQJ�SLHFHV��RU�SRVVLEO\�DV�OLGV�IRU�QDUURZ�PRXWKHG�ચDVNV��&XULRXV�
O\�HQRXJK��VRPH�RI�WKH�EDVH�ULQJV�KDG�EHHQ�FXW�EURNHQ�LQ�KDOI�RU�TXDUWHU��TXLWH�REYLRXVO\�DQ�
LQGLFDWLRQ�RI�UH�ZRUNLQJ��,W�LV�SRVVLEOH�WKDW�WKHVH�SLHFHV�KDG�D�GLઘHUHQW�YDOXH�WKDQ�WKHLU�LQWDFW�
FRXQWHUSDUWV�LQ�D�ERDUG�JDPH�

2QH�SLHFH�PDGH�IURP�WKH�WKLFN�EDVH�RI�D�ચDVN�UHVHPEOHV�WKH�JODVV�FRXQWHUV�PDGH�GRPHVWLFDOO\��
,WV�XSSHU�SDUW�EHDUV�DQ�LQFLVHG�;�PRWLI��&DW��QR������Fig. 2.4–5���्LV�H[HPSODU�ZDV�LQ�DOO�OLNHOL�
KRRG�XVHG�DV�D�JDPLQJ�SLHFH��ZLWK�WKH�LQFLVHG�;�PDUNLQJ�LWV�YDOXH��,WV�IRUP�LV�WKH�H[DFW�FRXQ�
WHUSDUW�RI�WKH�FDVW�JODVV�FRXQWHUV��HYHQ�WKRXJK�LW�ZDV�PDGH�IURP�WKH�IUDJPHQW�RI�D�EURNHQ�
JODVV�YHVVHO��$QRWKHU�FXULRXV�SLHFH�ZDV�PDGH�IURP�WKH�EDVH�RI�D�VTXDUH�ચDVN��,१ढ़ॢज़१�����ZLWK�
SHWDO�GHFRUDWLRQ��&DW��QR�����Fig. 2.6–7���EHDULQJ�VFUDWFK�PDUNV��ZKLFK�REYLRXVO\�RULJLQDWHG�
IURP�LWV�VHFRQGDU\�XVDJH�VLQFH�WKHVH�PDUNV�ZHUH�RQ�WKH�LQQHU�VLGH�RI�WKH�IUDJPHQW��$OWKRXJK�
WKH�IXQFWLRQ�RI�WKLV�SLHFH�UHPDLQV�XQFHUWDLQ��LWV�XVH�DV�D�YHVVHO�OLG��D�JODVV�IHUPHQWDWLRQ�ZHLJKW�
RU�D�FRXQWHU�VHHPV�OLNHO\��्H�IUDJPHQW�ZDV�GRXEWOHVV�UHXVHG�IRU�VRPH�SXUSRVH�VLQFH�WKH�HGJH�
RI�WKH�ચDVNۑV�EDVH�IUDJPHQW�ZLWK�WKH�SHWDO�GHVLJQ�ZDV�FOHDUO\�ZRUNHG�WR�HQDEOH�LWV�IXUWKHU�XVH��
$QRWKHU�QRWHZRUWK\�SLHFH�LV�WKH�VHSDUDWHO\�EORZQ�ULQJ�EDVH�RI�D�FRORXUOHVV�FKDOLFH��ZKLFK��
VLPLODUO\�WR�WKH�FRPSDUDEOH�SLHFHV�IURP�$TXLQFXP��KDG�SUREDEO\�IXQFWLRQHG�DV�D�FXS��&DW��
QR����� Fig. 5.3–4��

2QH�VLQJOH�IUDJPHQW�FDQ�EH�DVVLJQHG�WR�WKH�W\SH�ZLWK�D�FXीLQJ�HGJH��VXJJHVWLQJ�WKDW�LW�KDG�EHHQ�
SHUKDSV�XVHG�LQ�WH[WLOH�RU�OHDWKHU�ZRUNLQJ��RU�DV�D�NQLIH�OLNH�FXीLQJ�WRRO�LQ�GDLO\�OLIH��&DW��QR������
Fig. 4.6–8���2QH�SDUWLFXODUO\�LQWHUHVWLQJ�WUDLW�RI�WKHVH�IUDJPHQWV�LV�WKDW�WZR�FXीLQJ�HGJHV�ZHUH�

18� )঍ॢग़१ॗड़ढ़ॠॠढ़ॢज़������������&ड़ख़५�������3O����
19� )঍ॠख़।�������)LJ������*UDYH����
20� )঍ॢग़१ॗड़ढ़ॠॠढ़ॢज़������������0ढ़ॠॠख़०������



���

Glass Fragments from Intercisa

)ig. 5. 5H�8VHG�*ODVV�)UDJPHQWV�IURP�,QWHUFLVD�
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)ig. 6. 5H�8VHG�*ODVV�)UDJPHQWV�IURP�,QWHUFLVD�
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Glass Fragments from Intercisa

PDGH�RQ�WKHVH�WULDQJXODU�JODVV�VKDUGV�DQG�ODUJH�ચDNH�VFDUV�FDQ�EH�PDGH�RXW�RQ�RQH�HGJH�WKDW�
ZHUH�IRUPHG�ZKHQ�WKH�IUDJPHQW�ZDV�UHSXUSRVHG�LQWR�D�WRRO��् H�RWKHU�HGJH�EHDUV�WLQ\�QLFNV�WKDW�
DUH�XQUHODWHG�WR�WKH�UH�ZRUNLQJ�SURFHGXUH��EXW�GHULYH�IURP�WKHLU�XVH��XVH�ZHDU�PLFUR�ચDNLQJ��

)LQDOO\��PHQWLRQ�PXVW�EH�PDGH�RI�DQ�DVVHPEODJH�RI�IRXU�SLHFHV��7ZR�RI�WKHVH�DUH�ODUJH�WXEXODU�
EDVH�ULQJV��ZKLFK�LQ�YLHZ�RI�WKHLU�VL]HV�FRXOG�KDYH�EHHQ�XVHG�DV�OLGV��ERZOV�RU�FRVPHWLF�SDO�
HीHV��&DW��QRVۋ�������Fig. 6–8���्H�WKLUG�LV�WKH�EDVH�RI�D�SLSHीH�VKDSHG�XQJXHQW�ERीOH�IRXQG�
WRJHWKHU�ZLWK�D�VPDOO�FRQLFDO�SRW��&DW��QR������Fig. 8���्H�EDVH�IUDJPHQW�ઙWV�WKH�PRXWK�SHU�
IHFWO\��VXJJHVWLQJ�WKDW�WKLV�JODVV�EDVH�KDG�EHHQ�UH�XVHG�DV�D�VWRSSHU��्HVH�REMHFWV�ZHUH�IRXQG�
LQ�D�FORVHG�FRQWH[W��LQ�RQH�RI�WKH�ODWH�5RPDQ�EXULDOV�RI�,QWHUFLVD��*UDYH�������WKH\�KDG�EHHQ�
GHSRVLWHG�LQ�D�FKLOGۑV�FRછQ��QHDU�WKH�ULJKW�NQHH�DQG�OHJV��् H�EXULDO�DीHVWV�WR�D�VLPLODU�FXVWRP�
DV�FRXOG�EH�QRWHG�LQ�$TXLQFXP�21�ZKHUH�ULQJ�EDVHV�RI�ERZOV�DQG�ચDVNV�EORZQ�IURP�D�VHSD�
UDWH�JDWKHU�ZHUH�GHSRVLWHG�LQ�EXULDOV�DV�FXSV�DQG�ERZOV��D�UDWKHU�FRVW�HછFLHQW�SUDFWLFH��VL[�
ZHOO�GRFXPHQWHG�FDVHV�DUH�NQRZQ�IURP�$TXLQFXP���9HU\�RऽHQ��WKHVH�VHSDUDWHO\�EORZQ�ULQJ�
EDVHV�ZHUH�SODFHG�LQ�WKH�JUDYH�XSVLGH�GRZQ��D�FOHDU�LQGLFDWLRQ�RI�WKHLU�QHZ�IXQFWLRQ��ZKLFK�
FRXOG�DOVR�EH�REVHUYHG�DW�,QWHUFLVD��$OO�RI�WKH�FLWHG�H[DPSOHV�FRPH�IURP�ODWH�5RPDQ�EXULDOV��
GDWLQJ�IURP�D�SHULRG�ZKHQ�SHRSOH�FRXOG�SHUKDSV�QR�ORQJHU�DઘRUG�WR�GHSRVLW�PRUH�H[SHQVLYH�
JODVV�FXSV�LQWR�EXULDOV��्H�FKLOG�EXULDO�IURP�,QWHUFLVD�LV�RXWVWDQGLQJ�LQ�WKDW�LW�FRQWDLQHG�QRW�
RQH�VLQJOH�ULQJ�EDVH�UH�XVHG�DV�D�FXS��EXW�D�VHULHV��

7ZR�RWKHU�JODVV�VWRSSHUV�DUH�NQRZQ�IURP�,QWHUFLVD��&DW��QRۋ��������Fig. 9��6WRSSHUV�DUH�LQIUH�
TXHQW�ઙQGV�RI�WKH�5RPDQ�SHULRG��WKHLU�LGHQWLઙFDWLRQ�DV�VWRSSHUV�LV�EDVHG�RQ�IRUPDO�DQDORJLHV�
ZLWK�VWRSSHUV�XVHG�IRU�FORVLQJ�QDUURZ�PRXWKHG�ચDVNV�IURP�WKH�(DUO\�0RGHUQ�$JH��2QH�JRRG�
FRXQWHUSDUW�WR�RQH�IUDJPHQW�LV�D�VWRSSHU�RI�LGHQWLFDO�IRUP�PDGH�LQ�WKH�����V�WKDW�FDPH�WR�
OLJKW�IURP�WKH�्DPHV�22�्H�RWKHU�FRORXUOHVV�VWRSSHU�LV�WRSSHG�E\�D�VSKHUH�ZKRVH�XSSHU�KDOI�
LV�EURNHQ�DQG�LQFRPSOHWH��WKH�ORZHU�KDOI�LV�D�VKRUW�F\OLQGULFDO�URG��&DW��QR������Fig. 9���&RP�
SDUDEOH�PHWDO�VWRSSHUV�ZHUH�XVHG�IRU�FORVLQJ�5RPDQ�SHULRG�aryballoi�DQG�unguentaria.23�,W�LV�
TXHVWLRQDEOH�ZKHWHU�LW�LV�5RPDQ�RU�(DUO\�0RGHUQ�$JH�

्H�RYHU�WKLUW\�UH�XVHG�JODVV�YHVVHO�IUDJPHQWV�IURP�,QWHUFLVD�DUH�QRWHZRUWK\�VLQFH�WKH\�FRPH�
IURP�WKH�ઙQG�PDWHULDO�RI�D�VLQJOH�vicus��,W�VHHPV�OLNHO\�WKDW�WKH�UHSXUSRVLQJ�RI�EURNHQ�JODVV�
YHVVHOV�ZDV�D�PRUH�FRPPRQ�SUDFWLFH�WKDQ�WKH�FXUUHQWO\�DYDLODEOH�SXEOLFDWLRQV�ZRXOG�VXJJHVW��
,Q�DOO�OLNHOLKRRG��LW�PDGH�JRRG�VHQVH�WR�UH�XVH�WKH�IUDJPHQWV�RI�EURNHQ�JODVV�YHVVHOV�HLWKHU�DV�
VLPSOH�GRPHVWLF�REMHFWV�RU�DV�JUDYH�JRRGV��

्H�SHUKDSV�PRVW�LQWULJXLQJ�LVVXH�LV�ZKDW�WKHVH�ULQJ�EDVHV�ZLWK�D�GLDPHWHU�RIۋ����FP�KDG�
EHHQ�XVHG�IRU��SDUWLFXODUO\�LQ�YLHZ�RI�WKH�KLJK�QXPEHU�RI�ERWK�JODVV�DQG�FHUDPLF�SLHFHV�IDOOLQJ�
LQWR�WKLV�VL]H�FDWHJRU\��ZKLFK�ZRXOG�VXJJHVW�D�E\�DQG�ODUJH�VLPLODU�DQG�PRVW�SUREDEO\�TXRWLG�
LDQ�IXQFWLRQ��्HLU�LQWHUSUHWDWLRQ�DV�FRXQWHUV�RU�JDPLQJ�SLHFHV�IRU�ERDUG�JDPHV�LV�DीUDFWLYH��
DOWKRXJK�WKHLU�XVH�DV�OLGV�RU�IHUPHQWDWLRQ�ZHLJKWV�VHHPV�HTXDOO\�IHDVLEOH��*ODVV�OLGV�DUH�YHU\�
SUDFWLFDO��EHLQJ�HDVLO\�FOHDQHG�DQG�KDYLQJ�D�VXEVWDQWLDO�ZHLJKW��$�IXQFWLRQ�DV�D�IHUPHQWD�
WLRQ�ZHLJKW�ZKHQ�SLFNOLQJ�RU�DV�OLGV�IRU�WKH�VWRUDJH�RU�SUHVHUYDWLRQ�RI�IRRGVWXઘV�WR�SUHYHQW��

21� 'ॺ४ॕढ़������
22� KीSV���WKDPHVDGPLUHU�ZRUGSUHVV�FRP�WDOHV�RI�JODVV�ERीOH�JODVV�ઙQGV�RQ�WKH�WKDPHV�IRUHVKRUH�
23� KीSV���DQFLHQWJODVV�ZRUGSUHVV�FRP������������URPDQ�JODVV�DU\EDOORV�ZLWK�FKDLQ�VWRSSHU��

KWWSV���UHVHDUFK�EULWLVKPXVHXP�RUJ�UHVHDUFK�FROOHFWLRQBRQOLQH�FROOHFWLRQBREMHFWBGHWDLOV�DVS["REMHFW�
,G ������	SDUW,G �

KीSV���ZZZ�EPLPDJHV�FRP�SUHYLHZ�DVS"LPDJH �����������
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FRQWDFW�ZLWK�DLU�DQG�VSRLOLQJ�LV�VLPLODUO\�IHDVLEOH��्LV�IXQFWLRQ�ZDV�SUREDEO\�PRUH�FRPPRQ�
LQ�KLVWRULFDO�SHULRGV�WKDQ�ZH�ZRXOG�DVVXPH�WRGD\���

्H�LGHQWLઙFDWLRQ�DQG�SXEOLFDWLRQ�RI�WKH�JODVV�IUDJPHQWV�EHDULQJ�FOHDUO\�LGHQWLઙDEOH�WUDFHV�RI�
VHFRQGDU\�ZRUNLQJ�DQG�UH�XVH�UHFRYHUHG�IURP�ZHOO�GRFXPHQWHG�DUFKDHRORJLFDO�FRQWH[WV�LV�D�
SDUWLFXODUO\�LPSRUWDQW�WDVN��'RXEO\�VR��VLQFH�WKLV�ZRXOG�RઘHU�DQ�LQVLJKW�LQWR�WKH�YROXPH�RI�UH�
XVHG�5RPDQ�JODVV�DQG�SURYLGH�LPSRUWDQW�FOXHV�IRU�WKH�SRVVLEOH�IXQFWLRQ�V��RI�WKH�UH�XVHG�JODVV�

Catalogue of re-used glass vessel fragment from Intercisa 
���*ODVV�JUHHQ�FORVHG�WXEXODU�EDVH�ULQJ�ZLWK�SRQWLO�VFDU��्H�UHPQDQWV�RI�WKH�YHVVHO�ZDOO�ZHUH�FDUHIXOO\�
WULPPHG�Rઘ�IURP�WKH�EDVH�ULQJ��'LDP������FP��,QY��QR�������������(Fig. 1.1).
���&RORXUOHVV�EDVH�ULQJ�RI�WKLFN�WUDLO�DSSOLHG�WR�WKH�XQGHUVLGH��EDVH�PDUN��WKH�UHPQDQWV�RI�WKH�YHVVHO�
ZDOO�ZHUH�WULPPHG�Rઘ��KDOI�EURNHQ��'LDP����FP��,QY��QR�������������(Fig. 1.2).
���&RORXUOHVV�EDVH�ULQJ�RI�WKLFN�WUDLO�DSSOLHG�WR�WKH�XQGHUVLGH�RI�WKH�EDVH��EDVH�PDUN��WKH�UHPQDQWV�RI�
WKH�YHVVHO�ZDOO�ZHUH�WULPPHG�Rઘ��KDOI�EURNHQ��'LDP����FP��,QY��QR�������������(Fig. 1.3).
���*ODVV�JUHHQ�EDVH�ULQJ�RI�DSSOLHG�EDVH�WUDLO��WKH�UHPQDQWV�RI�WKH�YHVVHO�ZDOO�ZHUH�WULPPHG�Rઘ��KDOI�
EURNHQ��'LDP������FP��,QY��QR�������������(Fig.1. 4–5).
���*ODVV�JUHHQ�EDVH�ULQJ�RI�DSSOLHG�EDVH�WUDLO��WKH�UHPQDQWV�RI�WKH�YHVVHO�ZDOO�ZHUH�WULPPHG�Rઘ��'LDP��
��FP��,QY��QR�������������(Fig. 1. 6–7).
���*ODVV�JUHHQ�EDVH�ULQJ�RI�DSSOLHG�WUDLO��WKH�UHPQDQWV�RI�WKH�YHVVHO�ZDOO�ZHUH�WULPPHG�Rઘ��SRQWLO�VFDU��
'LDP����FP��,QY��QR�����������(Fig.1. 8–9).
���*ODVV�JUHHQ�EDVH�ULQJ�RI�DSSOLHG�WUDLO��WKH�UHPQDQWV�RI�WKH�YHVVHO�ZDOO�ZHUH�WULPPHG�Rઘ��SRQWLO�VFDU��
'LDP������FP��,QY��QR������������(Fig. 2.1–2).
���&RORXUOHVV�EDVH�ULQJ�RI�WKLFN�WUDLO�DSSOLHG�WR�WKH�XQGHUVLGH�RI�WKH�EDVH��EDVH�PDUN��WKH�UHPQDQWV�RI�
WKH�YHVVHO�ZDOO�ZHUH�WULPPHG�Rઘ��KDOI�EURNHQ��'LDP����FP��,QY��QR�������������(Fig. 2.3).
���*ODVV�JUHHQ�EDVH�IUDJPHQWV�RI�D�ERीOH��,१ढ़ॢज़१�����ZLWK�WRROLQJ�PDUNV�RI�SHWDOV�VHW�LQ�D�FLUFOH��WKH�
UHPQDQWV�RI�WKH�YHVVHO�ZDOO�ZHUH�WULPPHG�Rઘ��'LDP������FP�,QY��QR����������� (Fig. 2.6–7).
����)UDJPHQW�RI�D�JUHHQ�JODVV�VROLG�YHVVHO�EDVH�ZLWK�DQ�HQJUDYHG�;�VKDSHG�PRWLI�RQ�WRS��&RQFDYH��
WULPPHG�HGJHV��������FP��,QY��QR����������� (Fig. 2.4–5).
����*ODVV�JUHHQ�EDVH� IUDJPHQW�RI�ERीOH�� WULPPHG�HGJHV��ચDW�EDVH� IUDJPHQW��'LDP������ FP�� ,QY��QR��
����������(Fig. 3.1).
����&RORXUOHVV�EDVH�ULQJ�RI�WKLFN�WUDLO�DSSOLHG�WR�WKH�XQGHUVLGH�RI�WKH�EDVH��EDVH�PDUN��WKH�UHPQDQWV�RI�
WKH�YHVVHO�ZDOO�ZHUH�WULPPHG�Rઘ��'LDP����FP��,QY��QR������������(Fig. 3.4).
����&RORXUOHVV�EDVH�ULQJ�RऽKLFN�WUDLO�DSSOLHG�WR�WKH�XQGHUVLGH�RI�WKH�EDVH��EDVH�PDUN��WKH�UHPQDQWV�RI�
WKH�YHVVHO�ZDOO�ZHUH�WULPPHG�Rઘ��'LDP������FP��,QY��QR������������(Fig. 3.2).
����&RORXUOHVV�EDVH�ULQJ�RI�WKLFN�WUDLO�DSSOLHG�WR�WKH�XQGHUVLGH�RI�WKH�EDVH��WKH�UHPQDQWV�RI�WKH�YHVVHO�
ZDOO�ZHUH�WULPPHG�Rઘ��'LDP������FP��,QY��QR������������(Fig. 3.3, 5).
����&RORXUOHVV�EDVH�ULQJ�RI�WKLFN�WUDLO�DSSOLHG�WR�WKH�XQGHUVLGH�RI�WKH�EDVH��WKH�UHPQDQWV�RI�WKH�YHVVHO�
ZDOO�ZHUH�WULPPHG�Rઘ��'LDP����FP��,QY��QR����������� (Fig. 3.6).
����*ODVV�JUHHQ�ULP�IUDJPHQW�RI�D�ERीOH��)LUH�URXQGHG�ULP�DQG�GRXEOH�KRUL]RQWDO�WUDLO�XQGHU�WKH�ULP��
7ULPPHG��ULQJ�VKDSHG�IUDJPHQW��'LDP������FP��,QY��QR����������� (Fig. 3.7).
����*ODVV�JUHHQ�EDVH�IUDJPHQW�RI�DSSOLHG�WUDLO��WKH�UHPQDQWV�RI�WKH�YHVVHO�ZDOO�ZHUH�WULPPHG�Rઘ��SRQWLO�
VFDU��'LDP������FP�,QY��QR������������(Fig. 4.1–2).
����*ODVV�JUHHQ�EDVH�IUDJPHQW�RI�DSSOLHG�WUDLO��WKH�UHPQDQWV�RI�WKH�YHVVHO�ZDOO�ZHUH�WULPPHG�Rઘ��EUR�
NHQ�LQWR�D�TXDUWHU�FLUFOH����������FP��,QY��QR��������������(Fig. 4.3).
����*ODVV�JUHHQ�EDVH�IUDJPHQW�E\�DSSOLHG�WUDLO��WKH�UHPQDQWV�RI�WKH�YHVVHO�ZDOO�ZHUH�WULPPHG�Rઘ��EUR�
NHQ�LQWR�D�TXDUWHU�FLUFOH����������FP��,QY��QR��������������(Fig. 4.4).
����*ODVV�JUHHQ�YHVVHO�IUDJPHQW��7ULDQJXODU�ચDNH��WULPPHG��,QY��QR��������������(Fig. 4.6–8).
����&RORXUOHVV�EDVH�IUDJPHQW�RI�DSSOLHG�WUDLO��WKH�UHPQDQWV�RI�WKH�YHVVHO�ZDOO�ZHUH�WULPPHG�Rઘ��SRQWLO�
VFDU��,QY��'LDP����FP��QR��������������(Fig. 5.1–2).
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����&RORXUOHVV�IUDJPHW�RI�WKH�VHSDUDWHO\�EORZQ�IRRW�RI�D�F\OLQGULFDO�EHDNHU��WKH�UHPQDQWV�RI�WKH�YHVVHO�
ZDOO�ZHUH�WULPPHG�Rઘ��'LDP����FP��,QY��QR������������ (Fig. 5.3–4).
����&RORXUOHVV�FRQFDYH�EDVH��WKH�UHPQDQWV�RI�WKH�YHVVHO�ZDOO�ZHUH�WULPPHG�Rઘ��SRQWLO�VFDU��'LDP����FP��
,QY��QR�������������(Fig. 5.5, Fig. 6.1).
����&RORXUOHVV� FRQFDYH�EDVH�ZLWK� FORVHG� WXEXODU� EDVH� HGJHV�� WKH� UHPQDQWV�RI� WKH�YHVVHO�ZDOO�ZHUH�
WULPPHG�Rઘ��SRQWLO�VFDU��'LDP������FP��,QY��QR�������������(Fig. 5.5, Fig. 6.1).
����*ODVV�JUHHQ�FRQFDYH�EDVH�ZLWK�FORVHG�WXEXODU�EDVH�HGJHV��WKH�UHPQDQWV�RI�WKH�YHVVHO�ZDOO�ZHUH�
WULPPHG�Rઘ��SRQWLO�VFDU��'LDP������FP��,QY��QR�������������(Fig. 5.5, Fig. 6.1).
����*ODVV�JUHHQ�WXEXODU�EDVH�ULQJ��SRQWLO�VFDU��WKH�UHPQDQWV�RI�WKH�YHVVHO�ZDOO�ZHUH�WULPPHG�Rઘ��'LDP��
�����FP��,QY��QR��������������(Fig. 6.2, Fig. 7.1).
����*ODVV�JUHHQ�ચDW��WXEXODU�EDVH��SRQWLO�VFDU��WKH�UHPQDQWV�RI�WKH�YHVVHO�ZDOO�ZHUH�WULPPHG�Rઘ��'LDP��
�����FP��,QY��QR������������(Fig. 7.2, Fig. 8.1–2).
����&RORXUOHVV�VROLG��URXQGHG�EDVH�RI�D�ORQJ��QDUURZ��SLSHीH�VKDSHG�XQJXHQW�ERीOH��'LDP������FP��,QY��
QR������������(Fig. 9.1–2).
����*ODVV�JUHHQ�FRQLFDO�VWRSSHU��+ROH�LQ�WKH�PLGGOH����������FP��,QY��QR������������ (Fig. 9.3–4).
����&RORXUOHVV�VWRSSHU��6ROLG�HORQJDWHG�URG�WRSSHG�E\�D�VROLG�VSKHUH��XSSHU�HQG�EURNH�Rઘ����������FP��
8VH�ZHDU�VFUDWFK�PDUNV�RQ�WKH�QHFN��5RPDQ"�,QY��QR������������(Fig. 9.5–6).
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)ig. 10. 5H�8VHG�*ODVV�)UDJPHQWV�IURP�,QWHUFLVD�
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)ig. 11. 5H�8VHG�*ODVV�)UDJPHQWV�IURP�,QWHUFLVD�
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