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7KH\� DVNHG� WKH� )DFXOGDGH� GH� $UTXLWHFWXUD� LQ� 0DSXWR� WR� DVVHVV� WKH� GLVLQWHJUDWLRQ� SKHQRPHQRQ� RI� SODVWHUV�
UHDSSHDUHG�RQ�WKH�FKXUFK�VRRQ�DIWHU�UHVWRUDWLRQ�ZRUNV�DQG�WR�VXJJHVW�VRPH�SURFHGXUH�IRU�DFKLHYH�D�UHJXODU�FRXUVH�RI�
WKH�VFKHGXOHG�HYHQWL��

���'LVLQWHJUDWLRQ�RI�FRUDO�ZDOOV�

'XULQJ�P\�VXUYH\� LQ� ,QKDPEDQH� ,�ZDV�FRQYLQFHG� WKDW� WKH�PDMRU�SUREOHP�RI�GHWHULRUDWLRQ� LQ� WKH�FKXUFK�RI�1RVVD�
6HQKRUD�GD�&RQFHLomR�ZDV�FDXVHG�E\�WKH�PLJUDWLRQ�RI�VDOWV�WKURXJK�WKH�ZDOOV�DQG�WKDW�WKH�VOLJKW�GHIRUPDWLRQ�GXH�WR�
WKH�FROODSVH�RI�WKH�ZDOO�DUHD�IDFLQJ�VRXWKHDVW�ZDV�WR�EH�FRQVLGHUHG�VWDEOH��,Q�D�VLPSOH�YLVXDO�H[SORUDWLRQ�RI�WKH�ROGHVW�
EXLOGLQJV�LQ�WRZQ��LW�ZDV�QRWHG�WKDW�WKH�SKHQRPHQRQ�RI�VDOW�FU\VWDOOLVDWLRQ�PXVW�DOZD\V�KDYH�EHHQ�SUHVHQW�VLQFH�WKHLU�
FRQVWUXFWLRQ��,Q�IDFW��PDQ\�RI�WKH�ROGHVW�EXLOGLQJV�LQ�,QKDPEDQH�SUHVHQW�TXLWH�D�QXPEHU�RI�SODVWHULQJ�SDWFKHV��LW�LV�
WKXV�SRVVLEOH�WR�FRPSDUH�VDPSOHV�RI�SODVWHU�LQ�WKHLU�WLPH�VHTXHQFH�LQ�RUGHU�WR�LGHQWLI\�WKH�GLIIHUHQW�GHJUHHV�RI�WHFKQLFDO�
VNLOOV��VWUHQJWK�DQG�HIIHFWLYHQHVV��(YHQ�ZLWK�QR�LQVWUXPHQWDO�VXUYH\�RQ�WKH�VDPSOHV��WKH�SDWFKHV¶�SRVLWLRQ�DQG�PL[WXUH�
VKRZHG�WKDW�LQ�WKH�SDVW�PDLQWHQDQFH�ZRUNHUV�KDG�UHDOL]HG�WKDW�WKH�SUREOHP�WR�EH�VROYHG�ZDV�WKH�LQKLELWLRQ�RI�ZDWHU�
SHQHWUDWLRQ�IURP�WKH�RXWVLGH��7KH\�KDG�PDGH�GLIIHUHQW�W\SHV�RI�PRUWDU�LQ�RUGHU�WR�JHW�YHU\�ORZ�SRURVLW\�SODVWHUV��,Q�
PL[WXUH�RI�VRPH�SDWFKHV�,�UHFRJQL]HG�pozzolana�DVK�� LQ�D�UHOHYDQW�SURSRUWLRQ��,� WKRXJKW� LW�ZDV�QRW�FHPHQW�PRUWDU�
EHFDXVH�WKH�DQDO\VHG�IUDJPHQWV�VKRZHG�D�JUH\�UHG�FRORXU��IXUWKHUPRUH��WKH�UD\�UHG�JUDQXOHV�ZHUH�YLVLEOH�DW�ILUVW�VLJKW�
DQG�WKH�IUDJPHQW��RQFH�FRPSUHVVHG��ORVW�LWV�VKDSH�DQG�EHFDPH�GXVW��WKDW�PHDQV�LW�ZDV�PDGH�RI�D�GXFWLOH�PDWHULDO�DQG�
WKHQ�LW�GLGQ¶W�EUHDN�VKDUSO\�DV�LW�LV�W\SLFDO�RI�IUDJLOH�WKLQJV�VXFK�DV�D�IUDJPHQW�RI�FHPHQW�PRUWDU��
�

�

)LJ�����0DS�JLYLQJ�WKH�WLPH�F\FOH�RI�GLVLQWHJUDWLRQ�RI�SODVWHUV�DQG�WKH�ZDOO�LQ�,QKDPEDQH��

,Q�YDULRXV�SURFHVVHV�RI�WKH�KLVWRULF�KHULWDJH�SUHVHUYDWLRQ��WKH�VDOW�PLJUDWLRQ�SKHQRPHQRQ�WKURXJK�WKH�PDWHULDOV�LV�
EHLQJ�VWXGLHG�ZLWK�WKH�WRROV�RI�FKHPLVWU\��,Q�OLWHUDWXUH�PD\�EH�IRXQG�GLIIHUHQW�ZD\V�WR�OLPLW�WKH�SURFHVV�RI�GLVLQWHJUDWLRQ�
RI�WKH�PDVRQU\�FDXVHG�E\�WKH�PLJUDWLRQ�RI�VDOLQH�VROXWLRQV�DQG�WKH�UHIRUPDWLRQ�RI�VDOW�FU\VWDOV�GXH�WR�ZDWHU�HYDSRUDWLRQ��
,Q�JHQHUDO��WKH�GLVUXSWLYH�SKHQRPHQRQ�FDQ�EH�FRQWUROOHG�ZRUNLQJ�RQ�D�VLPSOH�SK\VLFDO�OHYHO��L�H��ZDVKLQJ�WKH�ZDOOV�
ZLWK�ZDWHU��RQFH�WKH�IORZ�RI�VDOLQH�VROXWLRQV�KDV�EHHQ�LQKLELWHGLL��
:KHQ�PDWHULDOV� ZLWK� RSHQ� DQG� KRPRJHQHRXV� SRURVLW\� DUH� SUHVHQW�� VXFK� DV� KLJK�TXDOLW\� EULFNV� RU� VRPH� W\SHV� RI�
FRPSDFW�URFNV��WKH�ZLGHVSUHDG�PRLVWXUH�SKHQRPHQRQ�FDQ�EH�FRQWUROOHG��7KH�SURFHGXUH�LV�DLPHG�DW�GRZQVL]LQJ�WKH�
FDSLOODU\�QHWZRUN�E\�WKH�XVH�RI�OLPH�RU�VLOLFD�RU�YDULRXV�W\SHV�RI�UHVLQV��7KHVH�SURGXFWV�DUH�IRUFHG�WR�IORZ�DQG�GHSRVLW�
WKHPVHOYHV�LQ�WKH�FDYLWLHV�DW�GLIIHUHQW�GHSWKV��LQ�D�PRUH�RU�OHVV�SUHGHWHUPLQHG�WKLFNQHVV��,Q�WKLV�ZD\�WKH�SRUH�ZLGWK�LV�
UHGXFHG��
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7KH�SUHVHQFH�RI�D�FHUWDLQ�GHJUHH�RI�VDOLQLW\�LQ�WKH�GDPSQHVV�RI�WKH�ZDOOV��VXFK�DV�VHD�VDOW��1D&O���GRHV�QRW�LQYROYH�
VHULRXV�FRQVHUYDWLRQ�SUREOHPV�LI�WKH�YDULRXV�HOHPHQWV�FDQ�EH�NHSW�LQ�D�VWDWH�RI�IL[HG�HTXLOLEULXP��2Q�WKH�FRQWUDU\��WKH�
FRPELQDWLRQ�RI�HOHPHQWV�VXFK�DV�ZDWHU�DQG�WHPSHUDWXUH�XVXDOO\�VKRZV�DQ�XQEDODQFHG�EHKDYLRXU��,I�WKH�VXUURXQGLQJ�
WHPSHUDWXUH�YDULHV��WKH�FRQFHQWUDWLRQ�RI�D�JLYHQ�VDOLQH�VROXWLRQ�FDQ�YDU\�WRR��:KHQ�VDOW�FRQFHQWUDWLRQ�LQFUHDVHV�ZLWK�
ZDWHU�HYDSRUDWLRQ��H[FHVV�VDOWV�PD\�DJDLQ�UHVXPH�WKHLU�FU\VWDOOLQH�VWDWH��

���&DSLOODULW\�

'RQDWHOOD�3URFHVL�SHUIRUPHG�VRPH�ODERUDWRU\�WHVWV�FRQFHUQLQJ�SRURVLW\�DQG�ZDWHU�FDSLOODU\�DEVRUSWLRQ�RQ�FRUDO�VWRQH�
VDPSOHV� WDNHQ� IURP� EXLOGLQJV� RI�0RPEDVD� DQG�0WZDQDLLL�� 7KH� UHVXOWV� FRQILUP� WKH� UHPDUNDEOH� FDSDFLW\� RI�ZDWHU�
DEVRUSWLRQ�DV�W\SLFDO�RI�FRUDO�URFNV��6LPLODUO\��WKH�SURSHUW\�RI�KLJK�ZDWHU�DEVRUSWLRQ�LV�DOVR�D�FKDUDFWHULVWLF�RI�PRUWDU�
DQG�SODVWHU�PL[HG�ZLWK�LQHUW�OLPHVWRQH�FRUDO��7KXV�ZH�ZHUH�DEOH�WR�FRQILUP�WKDW�PRVW�RI�WKH�EXLOGLQJV�RI�WKH�ROG�FHQWUH�
RI�,QKDPEDQH�DQG�RI�WKH�,OKD�GH�0RoDPELTXH�DUH�H[WHQVLYHO\�DIIHFWHG�E\�WKH�SKHQRPHQRQ�RI�ZDWHU�DEVRUSWLRQ�GXH�WR�
WKH�ZLGHVSUHDG�FDSLOODULW\�RI�FRPPRQ�FRQVWUXFWLRQ�PDWHULDOV��KRZHYHU��LW�VKRXOG�EH�QRWHG�WKDW�SKHQRPHQD�RI�FDSLOODU\�
ULVLQJ�GDPSQHVV�ZHUH�QRW�REVHUYHG�LQ�,QKDPEDQH�QRU�LQ�,OKD�GH�0RoDPELTXH��)LJ������
,Q�WKH�ODVW�FDVH�ZH�FDQ�RQO\�PDNH�D�UHDOLVWLF�SURSRVLWLRQ��DV�LW�ZDV�QRW�SRVVLEOH�WR�FKHFN�LQ�D�V\VWHPDWLF�ZD\�ZKHWKHU�
WKH�SKHQRPHQRQ�VWLOO�H[LVWV�LQ�WKH�KRXVHV�RI�FRQFUHWH�EORFNV�EXLOW�DW�D�ORZHU�OHYHO�LQ�WKH�WRZQ�RI�macuti��7KH�UHDVRQ�
ZK\�WKHUH�LV�QR�ULVLQJ�GDPSQHVV�PD\�VLPSO\�OLH�LQ�WKH�IDFW�WKDW�WKHVH�KRXVHV�DUH�ORFDWHG�DERYH�WKH�VHD�OHYHO��,Q�DQ\�
FDVH��WKH�GHOD\LQJ�HIIHFW�RI�FDSLOODU\�ULVLQJ�VKRXOG�EH�HYDOXDWHG�LQ�WKH�EXLOGLQJV�ZKHUH�ZDOOV�KDYH�ODUJH�SRUHV�DQG�
FDYLWLHV�SUHYHQWLQJ�RU�VXEVWDQWLDOO\�UHGXFLQJ�WKH�WHQVLRQV�UHTXLUHG�E\�FDSLOODULW\��
+RZHYHU��FDSLOODU\�SKHQRPHQD�DUH�QRW�WR�EH�H[FOXGHG�a priori�DQG��LQ�SDUWLFXODU��WKHUH�PD\�EH�VWDJQDQW�RU�ZDVWH�

UDLQZDWHU�FDXVHG�E\�D�SRRU�GUDLQDJH�SURSHUW\�RI�WKH�VRLO�ZKHQ�LW�LV�VHDOHG�E\�DUWLILFLDO�IORRULQJ�RU�E\�WKH�EUHDNLQJ�RI�
KRUL]RQWDO�DQG�YHUWLFDO�SLSHV��0RLVWXUH�RU�ZDWHU�VWDJQDWLRQ��LQ�DGKHUHQFH�WR�WKH�IRXQGDWLRQ�ZDOOV�RI�D�FRUDO�OLPHVWRQH�
EXLOGLQJ��PD\�FDXVH�WKH�SKHQRPHQRQ�RI�ULVLQJ�GDPSQHVV�ZKHQ�WKH�VWRQH�SRURVLW\�LV�PRVWO\�WKLQ�DQG�FRQWLQXRXV��7KH�
H[DPLQHG� EXLOGLQJV� LQ� ,QKDPEDQH� DQG� LQ� ,OKD� GH� ,ER� GR� QRW� KDYH� WKHVH� FKDUDFWHULVWLFV� DQG� WKHQ�� SRVVLEO\�� WKH�
SKHQRPHQRQ�RI�ULVLQJ�GDPSQHVV�ZRXOG�DIIHFW�PRUH�WKH�SODVWHUV�WKDQ�WKH�ZDOOV��,Q�WKH�FDVH�RI�,OKD�GH�0RoDPELTXH�LV�
QHFHVVDU\�WR�PDNH�D�VSHFLDO�QRWHLY�
,Q�,OKD�GH�0RoDPELTXH�VW\OLVWLF�UHDVRQV�KDYH�OHG�WR�WKH�FXVWRP�RI�FUHDWLQJ�FKDQQHOV�IRU�H[SXOVLRQ�RI�UDLQZDWHU�IURP�
WKH� URRIV� LQVLGH� WKH�ZDOOV��7KHVH� FKDQQHOV�� RQFH� DW� JURXQG� OHYHO�� KDYH� D� QLQHW\�GHJUHH� HOERZ�DQG�SDVV� XQGHU� WKH�
FRQFUHWH�VLGHZDON�WR�GUDLQ�WKH�ZDWHU�GLUHFWO\�RQWR�WKH�VWUHHW��)RU�YDULRXV�UHDVRQV�WKLV�ODVW�VWUHWFK�RI�WKH�VSLOOZD\�LV�
RIWHQ�FORJJHG�DQG�VR�WKH�ZDWHU�GUDLQHG�IURP�WKH�URRI�GUDLQV�LQ�WKH�ZDOOV��IXHOOLQJ�WKH�SKHQRPHQRQ�RI�UHIRUPDWLRQ�RI�
WKH�VROXEOH�VDOWV��
7KH�FRUDOOLQH�VHGLPHQWDWLRQ�IRUPLQJ�,OKD�GH�0RoDPELTXH�HPHUJHV�IURP�WKH�KLJKHVW�OHYHOV�RI�WKH�FRDVWDO�FDUERQDWH�
SODWIRUP��DV�LQ�PRVW�RI�WKH�LVODQGV�LQ�QRUWKHUQ�0R]DPELTXH��/LNHZLVH�WKH�JURXQG�RI�WKH�ROG�FHQWUH�RI�,QKDPEDQH�OLHV�
PRUH�WKDQ�WZR�PHWHUV�DERYH�WKH�DYHUDJH�RFHDQ�ZDWHU�OHYHO��ZKLOH�WKH�VHWWOHPHQW�RQ�WKH�LVODQG�RI�,ER�LV�EXLOW�EHWZHHQ�
HLJKW�DQG�WKLUWHHQ�PHWHUV�DERYH�DYHUDJH�VHD�OHYHO��7KH�SUHVHQFH�RI�FLVWHUQV�SDUWLDOO\�H[FDYDWHG�LQ�WKH�VRLO�RU�SLWV�GXJ�
LQ�WKH�URFN�FRPSOHWHO\��DOO�XVHG�IRU�GULQNLQJ�ZDWHU�LQ�ROG�KRXVHV��LQGLFDWHV�WKDW�WKH�ZKROH�DQFLHQW�VHWWOHPHQW�ZDV�QRW�
VXIIHULQJ�IURP�ULVLQJ�VDOW�GDPS�EHFDXVH�DW�D�KLJKHU�OHYHO�WKDQ�WKH�RFHDQ��,Q�VRPH�SODFHV�RI�,OKD�GH�0RoDPELTXH�WKH�
IRXQGDWLRQV�RI�WKH�ZDOOV�ZHUH�EXLOW�GLUHFWO\�RQ�FRUDO�UHHI�URFN��FXW�RXW�LQ�WKH�UHTXLUHG�WKLFNQHVV��ERWK�LQ�FLYLO�EXLOGLQJV�
DQG�LQ�WKH�IRUWUHVV�RI�6mR�6HEDVWLmR��,�EHOLHYH�WKDW�HYHQ�WKH�GHFLVLRQ�WR�LQFRUSRUDWH�GLUHFWO\�WKH�VRLO�ULGJHV�LQ�WKH�ZDOOV�
KDV�EHHQ�GRQH�EHFDXVH�LW�ZDV�FOHDU�WR�EXLOGHUV�WKDW�WKH�URFN��XVXDOO\��ZDV�GU\��
,Q�JHQHUDO��WKH�REVHUYHG�FDVHV�RI�GLVLQWHJUDWLRQ�RFFXU�RQ�WKH�H[WHUQDO�IDFH�RI�SHULPHWHU�ZDOOV�RI�EXLOGLQJV��:KHQ�

WHUUDFHV�RU�URRIV�DUH�PLVVLQJ��WKH�GLVLQWHJUDWLRQ�RI�WKH�ZDOOV�RFFXUV�ERWK�LQVLGH�DQG�RXWVLGH��

���)URP�GDPSQHVV�WR�LQVWDELOLW\�

4.1. Ancient walls of Inhambane 

7KH�&XVWRPV�EXLOGLQJ�RI�,QKDPEDQH�RIIHUHG��LQ�VXUYH\V�RI�������WKH�RSSRUWXQLW\�WR�H[DPLQH�DQ�LQWDFW�VDPSOH�DQG�
VR�XQGHUVWDQG�KRZ�WKH�3RUWXJXHVH�PDVRQV�SURFHHGHG�LQ�WKHLU�FRQVWUXFWLRQV�GXULQJ�WKHLU�HDUO\�H[SHULHQFHV�RI�FRORQLDO�
XUEDQL]DWLRQ��7KH�RQJRLQJ�ZRUN�RI�WUDQVIRUPLQJ�D�ZLQGRZ�LQ�D�SXEOLF�JDWHZD\�UHYHDOHG�WR�PH�WKH�ZDOO�FRQVWUXFWLRQ�
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W\SRORJ\��WKH�JHQHUDO�VWDWH�RI�GH�FRKHVLRQ�RI�LWV�PDWHULDOV�DQG�WKH�VWDWLF�IXQFWLRQ�KHOG�E\�WKH�PRVW�UHFHQW�DGGLWLRQV�WR�
WKH�SODVWHU��7KH�FRQVWUXFWLRQ�W\SRORJ\�ZDV�FRQILUPHG�E\�WKH�REVHUYDWLRQ�RI�RWKHU�GHFD\LQJ�EXLOGLQJV�LQ�WRZQ�DQG�FDQ�
EH�VFKHPDWLFDOO\�GHVFULEHG�DV�IROORZV��
x� ���7KH�ZDOOV�DUH�PDGH�RI�URXJKO\�KHZQ�FRUDO�OLPHVWRQH�EORFNV�RI�SRRU�KDUGQHVV��7KH�EORFNV�DUH�RUGHUO\�SODFHG�ZLWK�
WKH�OLNHO\�SXUSRVH�RI�GLUHFWLQJ�JUDYLW\�FHQWHU�ZHLJKWV�WRZDUGV�WKH�LQVLGH�RI�WKH�ZDOO��7KH�H[SHGLHQW�RI�IRUHVHHLQJ�D�
OLNHO\� LQVLGH�VOLSSDJH�RI�HDFK�EORFN� LV�D�JRRG�SUDFWLFH� LQ�EXLOGLQJ�GU\�VWRQHV�ZDOOV��7KH�ZDOO�EORFNV�FRQVLVW�RI�
DJJUHJDWH�OLPHVWRQH�HOHPHQWV�RI�ELRORJLFDO�RULJLQ��DPRQJ�WKHP�ZH�FDQ�VHH�WKH�VNHOHWRQV�RI�WKH�PRVW�FRPPRQ�FRUDOV�
RI�WKH�UHJLRQ��7RIR��DQ�DUHD�HDVW�RI�,QKDPEDQH��LV�DPRQJ�WKH�SODFHV�H[SHFWHG�WR�VXSSO\�WKH�PDWHULDO��$QRWKHU�VRXUFH�
FDQ�EH�IRXQG�LQ�WKH�IODWWHQLQJ�RI�WKH�EXLOGLQJ�DUHD��

x� ��� 7KH�PRUWDU� ORRNV� GLVLQWHJUDWHG�� HVSHFLDOO\� DW� WKH� ORZHVW� OHYHOV�ZKHUH� LW� LV� RIWHQ� UHGXFHG� WR� GXVW�� ,Q� VLPLODU�
FRQGLWLRQV��WKH�EORFNV�DUH�RIWHQ�LQ�GLUHFW�FRQWDFW��WKH�UHVXOW�LV�D�GDQJHURXV�RYHUORDGLQJ�RQ�LQGLYLGXDO�SRLQWV��0RUWDUV�
DUH�FRPSRVHG�RI�PDQ\�EURNHQ�IUDJPHQWV�RI�VKHOOV��VXJJHVWLQJ�EHDFK�VDQG�ZDV�XVHG�RU�WKDW�FDOFLQHG�VKHOOV�ZHUH�QRW�
LQFRPSOHWHO\�FRRNHG��

x� ���7KH�SODVWHU�WKLFNQHVV�LV�QRW�DOZD\V�WKH�VDPH�EHFDXVH�RI�WKH�LUUHJXODULWLHV�RI�WKH�EORFN�IDFHV��DQG�LW�KDV�GLIIHUHQW�
WH[WXUH�DQG�FRPSRVLWLRQ�DFFRUGLQJ�WR�WKH�YDULRXV�DUHDV�H[DPLQHG��SUREDEO\�EHFDXVH�RI�UHSHDWHG�PDLQWHQDQFH�ZRUNV��

4.2. Wall dampness and water penetration. 

x� :DWHU�JHWV�LQVLGH�D�ZDOO�LQ�D�OLTXLG�RU�YDSRU�VWDWH��,Q�SDUWLFXODU��WKH�ZDOOV�ZH�H[DPLQHG�ZHUH�DIIHFWHG�E\�UDLQ��7KH�
SUHVHQFH� RI� GDPS� RU� ZDWHU� FDXVHV� GLVUXSWLYH� SKHQRPHQD� WKDW� DUH� GLIIHUHQW� GHSHQGLQJ� RQ� WKH� PDWHULDO� DQG�
HQYLURQPHQWDO�FRQGLWLRQV�RI�ZDOOV��7KH�ZDOOV�H[DPLQHG�LQ�,QKDPEDQH�DQG�LQ�WZR�LVODQGV�KDYH��LQ�JHQHUDO��WKHVH�
PDLQ�IHDWXUHV��

x� ���7KH� UDLQ�KLWV� WKH� H[SRVHG� IDFH�RI� WKH�SHULPHWHU�ZDOOV��'LIIHUHQWO\� IURP�ZKDW�KDSSHQV�ZLWK� ULVLQJ�GDPSQHVV�
EHFDXVH�RI�FDSLOODU\�DFWLRQ��WKH�VSHHG�RI�KRUL]RQWDOO\�SHQHWUDWLQJ�ZDWHU�LV�YHU\�UDSLG�LI�WKH�SRURVLW\�RI�WKH�SODVWHU�
DQG�WKH�ZDOOV�LV�ODUJH��,Q�WKH�FDVH�H[DPLQHG��ERWK�WKH�SODVWHU�DQG�WKH�ZDOOV�DUH�YHU\�SRURXV��

x� ���7KH�SUHVHQFH�RI�ZLQG�DQG�UDLQ�DQG�WKH�PDULQH�HQYLURQPHQW�VXJJHVW�WKDW�WKH�ZDOOV�DUH�VRDNHG�E\�VDOW�ZDWHU��7KH�
VDOW�VRDNLQJ�RI�WKH�H[WHUQDO�ZDOOV�PD\�EH�FDXVHG�GLUHFWO\�E\�WKH�VSUD\LQJ�RI�VHDZDWHU�UDLVHG�DQG�GLVSHUVHG�E\�WKH�
ZLQG�RU�E\�D�PL[WXUH�RI�VHD�DQG�UDLQ�DHURVRO��WKDW�LV�WKH�FKHPLFDO�FRPSRXQG�1D&O���+�2��,Q�FRQGLWLRQV�RI�VDOLQH�
VROXWLRQ�WKH�VDOW�FRQFHQWUDWLRQ�PD\�EH�YHU\�ORZ��EXW�WKH�SHQHWUDWLRQ�RI�WKH�OLTXLG�PD\�EH�KLJKHU�WKDQ�WKDW�RI�WKH�
DHURVRO��

x� ���6WXGLHV�FDUULHG�RXW�LQ�WKH�)DFXOGDGH�GH�$UTXLWHFWXUD�LQ�0DSXWR�RQ�WKH�EXLOGLQJ�V\VWHPV�LQ�WKH�HDUO\�SHULRGV�RI�
FRORQL]DWLRQ�LQGLFDWH�WKDW�WKH�XVH�RI�PDULQH�PDWHULDOV�ZDV�D�ZLGHVSUHDG�SUDFWLFH�LQ�FRQVWUXFWLRQV��%HDFK�VDQG�DQG�
VHDZDWHU�ZHUH�SUREDEO\�XVHG�IRU�WKH�PL[WXUH�RI�PRUWDU�UHTXLUHG�WR�ELQG�DQG�SURWHFW�FRUDO�EORFNV��$�PRUH�ULJRURXV�
ZD\�WR�NQRZ�IRU�VXUH�LI�VDOWV�ZHUH�SUHVHQW�LQ�WKH�LQLWLDO�VWDJH�RI�FRQVWUXFWLRQ�RI�ZDOO�LV�WKH�DQDO\VLV�LQ�VFLHQWLILF�
ODERUDWRULHV�RI�VDPSOHV�WDNHQ�IURP�D�SURWHFWHG�DUHD��DV�WKH�LQWHUQDO�SDUWLWLRQ�ZDOOV�RI�D�EXLOGLQJ�PD\�EHY��

x� ���7KH�FU\VWDOOL]DWLRQ�RI�WKH�VDOWV�DOUHDG\�SUHVHQW�LQ�PDVRQU\�RU�UHLQWURGXFHG��F\FOLFDOO\��E\�PDULQH�DHURVROV�KDV�D�
JUHDW�LPSDFW�RQ�SODVWHUV��%H\RQG�SODVWHUV�� WKH�VDOWV�LQ�VROXWLRQ�SURSDJDWH�WKURXJK�WKH�ZDOO�EHFDXVH�RI�WKH�ZDWHU�
DEVRUEHG�IURP�WKH�UDLQ���

4.3. The length of the disaggregation cycle in the coral wall. 

7KH�SHULPHWHU�ZDOO�RI�WKH�DQFLHQW�PLOLWDU\�VTXDUH�RI�1RVVD�6HQKRUD�GD�&RQFHLomR�LQ�,QKDPEDQH�ZDV�EXLOW�XVLQJ�WKH�
VDPH�WHFKQLTXH�DV�WKH�FKXUFK��,Q�LW�WKHUH�DUH�VRPH�DUHDV�ZKHUH�WKH�GLVDJJUHJDWLRQ�SKHQRPHQRQ�LV�LQ�SURJUHVV��LQ�WKHVH�
DUHDV�ZH�FDQ�REWDLQ�LQIRUPDWLRQ�RQ�GHWHULRUDWLRQ�DQG�DOVR�RQ�WKH�OHQJWK�RI�WKH�SKHQRPHQRQ��
7R�XQGHUVWDQG�WKH�W\SH�RI�GHWHULRUDWLRQ�LW�ZDV�QHFHVVDU\�WR�JUDSKLFDOO\�GHWHUPLQH�WKH�PDSSLQJ�RI�WKH�YDULRXV�SDWFKHV�

RI�SODVWHU�DQG� LPDJLQH�D� WLPHOLQH��)LUVW��KRPRJHQHRXV�DUHDV�ZHUH� LGHQWLILHG�RQ� WKH�EDVLV�RI�D�YLVXDO�HYDOXDWLRQ�RI�
PDWHULDOV��$IWHU�WKLV�ILUVW�VWHS��LW�ZDV�HDV\�WR�GHWHUPLQH�ZKLFK�SDWFKHV�ZHUH�DSSOLHG�ILUVW�DQG�ZKLFK�RQHV�ODWHU��(DFK�
DUHD�KDV�LWV�RZQ�VSHFLILF�FKDUDFWHULVWLFV�LQ�UHODWLRQ�WR�WKH�SKHQRPHQRQ�RI�GHWHULRUDWLRQ�DQG�LQ�WKLV�ZD\�LW�LV�SRVVLEOH�WR�
HYDOXDWH�WKH�YXOQHUDELOLW\�RI�WKH�SODVWHUV��ZDWHU�SHQHWUDWLRQ�DQG�VDOW�FU\VWDOOL]DWLRQ���
:LWKLQ� WKH� DUHD� PDSSHG� LV� LQFOXGHG� WKH� HQJUDYHG� ZRUG� ³352/(7$5,2���´� GLVSOD\LQJ� VRPH� WLPHOLQHV� LQ� WKH�

SDWFKHG�SODVWHU�DQG��FRQVHTXHQWO\��JLYLQJ�D�WLPH�GLPHQVLRQ�WR�WKH�F\FOH�RI�GLVLQWHJUDWLRQ�RI�SODVWHUV�DQG�WKH�ZDOO�LWVHOI��
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7KH�SDLQWHG�JUDIILWL�DOORZV�WKH�GHILQLWLRQ�RI�WKUHH�GLIIHUHQW�SHULRGV��7KH�ILUVW�RQH�LV�WKH�RQH�ZKHUH�WKH�JUDIILWL�LV�LQWDFW�
EHFDXVH�WKH�SODVWHU�LVQ¶W�GHWHULRUDWHG��$�SDWFK�ZDV�ODLG�LQ�D�VXEVHTXHQW�SHULRG��LW�LV�WKH�RQH�FRQWDLQLQJ�WKH�ILQDO�SDUW�RI�
WKH�JUDIILWL��UH�PDGH��7KH�WKLUG�SHULRG�LV�WKH�RQH�RI�WKH�FRQWHPSRUDU\�GHJUDGDWLRQ�VWLOO�LQ�SURJUHVV��DIIHFWLQJ�WKH�LQLWLDO�
SODVWHU�DQG�WKH�VXEVHTXHQW�SDWFKHV��)LJ������
:KHQ�ZH�FRQVLGHU�WKH�FRQWHQWV�RI�WKH�JUDIILWL�DQG�WKH�IDFW�LW�ZDV�ZULWWHQ�RQ�IUHVK�SODVWHU��ZH�FDQ�VD\�WKDW�WKH�SODVWHU�
RI�WKH�ILUVW�SHULRG�ZDV�ODLG�WRZDUGV�WKH�ODWH���¶V�RI�WKH���WK�FHQWXU\��GXULQJ�WKH�ILUVW�SHULRG�RI�QDWLRQDO�OLEHUDWLRQ��,Q�
WKLV�FDVH�,�KDYH�GHGXFHG�WKDW�WKH�WLPH�UHTXLUHG�IRU�WKH�VDOW�FU\VWDOV�WR�FDXVH�WKH�FROODSVH�RI�WKH�ZDOO�VKRXOG�EH�DERXW�
���\HDUV��

���'LIIHUHQW�KDUGQHVV�LQ�FRUDO�URFNV�

,�VKRXOG�EH�WR�UHGXFH�WKH�SKHQRPHQD�RI�GHWHULRUDWLRQ�RI�WKH�DUFKLWHFWXUDO�KHULWDJH�LQ�FRUDO�VWRQHV�WR�D�IHZ�NH\�FDVHV��
ZLWK� WKH� LQWHQW� WR� IRFXV� RQ� D� IHZ� SULRU� GLUHFWLRQV� RI� SUHVHUYDWLRQ�� WKH� DLP� LV� WR�PDNH� HDVLHU� D� SRVVLEOH� SUDFWLFDO�
DSSOLFDWLRQ��HVSHFLDOO\�LI�LW�LV�LQWHQGHG�IRU�DQ�DUFKLWHFWXUDO�KHULWDJH�QRW�EDVHG�RQ�PRQXPHQWV��
�

�

)LJ�����5RFNV�REVHUYHG�RQ�WKUHH�GLIIHUHQW�DUHDV�LQ�,OKD�GH�0RoDPELTXH��

0\�ILHOG�VXUYH\�DQG�FRPSDULVRQV�DPRQJ�GLIIHUHQW�VLWHV�GR�QRW�DOORZ�VLPSOLILFDWLRQ�DGRSWHG�E\�FKHPLFDO�H[SHUWV��
IURP�H[SHULPHQWDO�WHVWV�RI�VDPSOHV��,�PDGH�VLPSOH�GLUHFW�REVHUYDWLRQV�FRPSDULQJ�WKHP�ZLWK�WKH�OLPLWHG�LQIRUPDWLRQ�
DYDLODEOH�DERXW�WKH�JHRORJ\�DQG�JHRJUDSK\�RI�WKH�UHJLRQ��

$UHD�$�
&HPHWHU\�

$UHD�%�
3UDoD�GRV�+HUyLV�

$UHD�&�
(DVWHUQ�FXUWDLQ�RI�WKH�IRUWUHVV�
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,Q� WKH� KLVWRULF� VHWWOHPHQWV� DW� /DPX� DQG�0RPEDVD� 'RQDWHOOD� 3URFHVL� KDV� LGHQWLILHG� DQG� GHILQHG� WZR� W\SHV� RI�
PDWHULDO�� ³FRUDO� EUHFFLD� RU� WKH� 3OHLVWRFHQH� FRUDO´� DQG� ³WUXH� FRUDO� UHHI� VWRQH´��:KLOH� VRPH� DXWKRUV�� GHDOLQJ�ZLWK�
FRQVWUXFWLRQV�RI�FRUDO�OLPHVWRQH��XVH�WKH�JHQHULF�WHUP�RI�PDGUHSRUDULDQ�VWRQHYL��
)RU�D�FRQVHUYDWRU�DUFKLWHFW��LW�LV�LPSRUWDQW�WR�KDYH�DQ�H[DFW�NQRZOHGJH�RI�WKH�OLPH�W\SH�WKH�EXLOGLQJV�ZHUH�EXLOW�ZLWK��
EHFDXVH�WKH�FRQVHUYDWLRQ�PHWKRGV�RU�WKH�UHVWRUDWLRQ�WHFKQLTXHV�FDQ�FKDQJH�DFFRUGLQJ�WR�WKH�SK\VLFDO�DQG�FKHPLFDO�
FKDUDFWHULVWLFV�RI�WKH�FRQVWUXFWLRQ�PDWHULDOV��
6WURQJ�EORFNV�RI�ELRFODVWLF�OLPHVWRQH�ZHUH�XVHG�IRU�WKH�ZDOOV�RI�WKH�IDFHV�DQG�IODQNV�RI�WKH�UDPSDUWV�DQG�WKH�FXUWDLQV�
RI�WKH�IRUWUHVV�6mR�6HEDVWLmR��EXW�LQ�,OKD�GH�0RoDPELTXH�KRXVHV�DQG�SDODFHV�ZHUH�EXLOW�XVLQJ�OLPHVWRQH�RI�GLIIHUHQW�
SK\VLFDO�FRQVLVWHQF\�DQG�SRURVLW\��RI�GLIIHUHQW�PHFKDQLFDO�VWUHQJWK�DQG�RI�GLIIHUHQW�FDSDFLW\�WR�PRLVWXUH�DEVRUSWLRQ���
2QH�RI�WKH�IRXQGHUV�RI�FRQWHPSRUDU\�JHRORJ\�KHOSV�XV�WR�XQGHUVWDQG�ZK\��LQ�D�VLWH�RI�VXFK�D�VPDOO�VL]H�DV�,OKD�GH�

0RoDPELTXH����VT��NP���FDOFDUHRXV�VHGLPHQWV�DUH�SUHVHQW�ZLWK�GLIIHUHQW�SK\VLFDO�FKDUDFWHULVWLFV��HYHQ�LI�WKH\�KDYH�
WKH� VDPH� ELRORJLFDO� RULJLQ�� $PDGHXV�:��*UDEDX� FOHDUO\� GHVFULEHV� D�PRGHO� RI� VHGLPHQWDWLRQ� RI� ELRJHQLF�PDULQH�
OLPHVWRQH��+H�SXEOLVKHG� KLV�PRGHO� RI� VHGLPHQWDWLRQ� EDVHG� RQ� D� VWXG\� RQ� FRUDO� UHHI� RI�$OSHQD� LQ�0LFKLJDQ� LQ�A
Textbook of Geology�������YLL��
$� ILHOG� FKHFN�� XVLQJ� WKH� *UDEDX¶V� GLDJUDP�� KDV� DOORZHG� JHWWLQJ� HOHPHQWV� RI� NQRZOHGJH� XVHIXO� WR� UHVWRUDWLRQ�

SUDFWLFHV� LQ� ,OKD� DQG� UHOHYDQW� WR� WKH� LVVXHV� RI� WKH� DUFKLWHFWXUDO� DQG� HQYLURQPHQWDO� KHULWDJH� FRQVHUYDWLRQ��:H� FDQ�
REVHUYH�OHYHOV�RI�VHGLPHQWDWLRQ�RI�VLOW�DQG�GHEULV�SURGXFHG�E\�YDULRXV�UHHI�ELRWD�LQ�GLIIHUHQW�SODFHV�RQ�WKH�LVODQG��7KH�
PRVW�LQWHUHVWLQJ�VXUYH\V�ZHUH�PDGH�DW�ERWK�HQGV�RI�WKH�LVODQG��QRUWK�DQG�VRXWK��DQG�LQ�VRPH�SDUWV�RI�WKH�FHQWHU��,Q�WKH�
VRXWK�EH\RQG�WKH�FHPHWHU\��WKHUH�LV�D�VPDOO�ORRNRXW�ZKHUH�WKHUH�DUH�FOHDU�WUDFHV�RI�H[FDYDWLRQ�IRU�OHYHOLQJ�RI�WKH�VRLO�
DQG�IRU�REWDLQLQJ�EXLOGLQJ�VWRQH��
)URP�D�PRUSKRORJLFDO�H[DP��WKH�URFNV�REVHUYHG�RQ�WKUHH�GLIIHUHQW�DUHDV�LQ�,OKD��$��%��&�$UHDV��LQ�)LJ�����DSSHDU�WR�
KDYH� KDG� WKH� VDPH� JHQHVLV�� ,W� LV� KRZHYHU� YHU\� FOHDU� WKDW� WKH� FRKHVLRQ� RI� WKHLU� VHGLPHQWDU\� OD\HUV� LV� GLIIHUHQW� LQ�
OLPHVWRQH�RXWFURSV�LQ�WKH�FHQWUH�RI�WKH�LVODQG��%�$UHD��FRPSDUHG�ZLWK�WKH�URFNV�QH[W�WR�WKH�VHD��$�DQG�%�$UHDV���
�

�

)LJ����&RUDO�VWRQHZDOO�DW�WKH�3UDoD�GRV�+HUyLV�LQ�,OKD�GH�0RoDPELTXH��,Q������������DQG�������

7KH�LPSRUWDQFH�RI�WKLV�DVSHFW�LQ�WKH�FRQGLWLRQ�RI�WKH�FRUDO�URFNV�LQ�GLIIHUHQW�SDUWV�UHFDOOV�WKH�WRSLF�RI�ZDWHU�DFWLRQ�
RQ�OLPHVWRQH��7KH�LGHD�LV�WR�HYDOXDWH�WKH�FRQGLWLRQV�LQ�WLPH�RI�WKH�URFNV�RI�FRUDO�RU�PDGUHSRULF�RULJLQ��ORRNLQJ�DW�WKH�
HQYLURQPHQWDO�FKHPLVWU\�ZKLFK�WHOOV�XV�WKDW��LQ�WKH�SUHVHQFH�RI�IUHVK�ZDWHU��WKH�GLVVROXWLRQ�RI�FDOFLWH�LV�HDVLHU��ZKLOH�
LQ�WKH�SUHVHQFH�RI�VHD�ZDWHU�SUHFLSLWDWLRQ�LV�PRUH�OLNHO\�WR�RFFXUYLLL��
7KLV�WRSLF�VKRXOG�EH�KDQGOHG�WRJHWKHU�ZLWK�ZDOO�GLVLQWHJUDWLRQ�GXH�WR�WKH�FU\VWDOOL]DWLRQ�RI�VROXEOH�VDOWV��UHSHDWHGO\�
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GHDOW�ZLWK�LQ�WKLV�WH[W��,Q�D�WURSLFDO�UHJLRQ�LW�LV�LQWHUHVWLQJ�WR�H[DPLQH�WKH�VLQJOH�DFWLRQ�RI�IUHVK�ZDWHU�LQ�DQ�XQSURWHFWHG�
ZDOO�RI�SRURXV�VWRQH�DQG�OLPHVWRQH�ELQGHU��EHFDXVH�RI�WKH�ZDUP�UDLQV��:DWHU¶V�SURSHUW\�WR�GLVVROYH�OLPHVWRQH�LV�NQRZQ�
DQG�LW�LV�DOVR�NQRZQ�WKDW�ZDWHU��DW�D�WHPSHUDWXUH�EHWZHHQ�����DQG�����&��SUHFLSLWDWHV�FDOFLWH��:H�PDGH�DQ�DWWHPSW�DW�
HYDOXDWLQJ�WKH�FRQVLVWHQF\�RI�URFN�RXWFURSV�RQ�ZKLFK�,OKD
V�KRXVHV�DUH�EXLOW��DV�ZHOO�DV�ZH�KDYH�REVHUYHG�WKH�URFN\�
ULGJHV��FXW�DFFRUGLQJ�WR�WKH�WKLFNQHVV�RI�WKH�ZDOOV�ZKHUH�WKH\�ZHUH�HPEHGGHG��
7KH�URFN�ULGJHV�HPEHGGHG�LQ�ZDOOV�RI�WKH�IRUWUHVV�RI�6mR�6HEDVWLmR�VHHP�FRPSDFW�DW�ILUVW�VLJKW��WKH�ODFN�RI�FUDFNV�
XQGHU� WKH� VLJQLILFDQW� ZHLJKW� RI� WKH� IRUWUHVV� DERYH�� GHPRQVWUDWHV� WKH� KLJK� GHJUHH� RI� PHFKDQLFDO� UHVLVWDQFH� WR�
FRPSUHVVLRQ��
7KH�VDPH�FDQ¶W�EH�VDLG�IRU�WKH�URFN�ULGJHV�HPEHGGHG�LQ�WKH�EXLOGLQJV�RI�WKH�FHQWUDO�DUHD�RI�LVOH�ZKHUH�WKH�WKLQ�OD\HUV�

RI� VHGLPHQW� DFFXPXODWLRQ� KDYH� QR� FRKHVLRQ�� WKH� SRZGHU� FRPLQJ� IURP� OLPHVWRQH�� GXH� WR� GDPSQHVV� DQG�ZDWHU�� LV�
GHSRVLWHG�RQ�WKH�VRLO��)XUWKHUPRUH��LW�ZRXOG�EH�LQWHUHVWLQJ�WR�HYDOXDWH�GHHSO\�WKH�FRQVLVWHQF\�RI�WKH�ULGJH�WR�FKHFN�LWV�
FRPSDFWQHVV�DQG�SRURVLW\��7KH�SULPDU\�SXUSRVH�LV�DQ�DVVHVVPHQW�RI�LWV�ORDG�FDSDFLW\�DQG��VHFRQGO\��WR�VHH�KRZ�PXFK�
KRW� WRUUHQWLDO� UDLQV� EURXJKW� WR� WKH� SUHFLSLWDWLRQ� RI� FDOFLWH�� ,I� LW� IRXQG� DQ� DFFHSWDEOH� FRPSDFWLRQ�� D� V\VWHPDWLF�
FRQVROLGDWLRQ�RI�WKH�PDWHULDO�ZRXOGQ
W�EH�QHFHVVDU\��VR�DQ�RUGLQDU\�SODVWHU�OLNH�WKH�EXLOW�ZDOO�PLJKW�EH�SURWHFWHG�WKH�
QDWXUDO�URFN��)LJ������
�

�

)LJ�����6ROXEOH�VDOWV�FU\VWDOOL]DWLRQ�SURFHVV��DV�ZDV�REVHUYHG�LQ�,QKDPEDQH��,ER�DQG�,OKD�GH�0RoDPELTXH��GXULQJ�WKH�SDVW�WHQ�\HDUV��

���7KH�IRUWUHVV�DQG�RWKHU�EXLOGLQJV�

5HDGLQJ�PDWHULDOV�DQG�VWUXFWXUHV�RI�WKH�IRUWUHVV�RI�6mR�6HEDVWLmR�LQ�,OKD�GH�0RoDPELTXH�PXVW�EH�DFFRPSDQLHG�E\�
WKH�NQRZOHGJH�RI� VWDJHV� WKDW�KDYH�PDUNHG� WKH�FRQVWUXFWLRQ�RI� WKH� IRUWUHVV� LWVHOI��7KLV�DUFKLWHFWXUH�VKRXOG�EH� IXOO\�
H[DPLQHG�DQG�WKH�VWXGLHV��SULRU�WR�WKH���¶V�RI�WKH�ODVW�FHQWXU\��RI�LWV�WUDQVIRUPDWLRQV�VKRXOG�EH�UHVXPHG�WR�XQGHUVWDQG�
LWV�KLVWRU\�DQG�LWV�FXUUHQW�SK\VLFDO�VWUXFWXUH��)URP�P\�VXUYH\�LW�VHHPHG�WKDW�WKH�LGHD�RI�GHVLJQLQJ�WKH�IRUWLILFDWLRQV�DV�
D� VHW� RI� IOH[LEOH� UDWKHU� WKDQ� EULWWOH�PDWHULDOV�ZDV� VHULRXVO\� FRQVLGHUHG� LQ� WKH� ��WK� FHQWXU\� WUDQVIRUPDWLRQV� DW� WKH�
EXOZDUNV�6mR�*DEULHO�WR�WKH�VRXWKZHVW�DQG�6DQWD�%iUEDUD�WR�WKH�VRXWK�HDVW��7KLV�K\SRWKHVLV��REYLRXVO\��VKRXOG�EH�
YHULILHG�E\�WHVWV�DQG�VWUDWLJUDSKLF�VXUYH\V��
7KH� NQRZOHGJH� RI� PDWHULDOV� DQG� VWUXFWXUHV� RI� WKH� IRUWUHVV� RI� 6mR� 6HEDVWLmR� WR� ,OKD� GH�0RoDPELTXH�PXVW� EH�

DFFRPSDQLHG�E\�WKH�NQRZOHGJH�RI�WKH�VWDJHV�WKDW�KDYH�PDUNHG�WKH�FRQVWUXFWLRQ�RI�WKH�IRUWUHVV�LWVHOI��7KLV�DUFKLWHFWXUH�
PXVW�EH�IXOO\�LQYHVWLJDWHG�DQG�WKH�VWXGLHV�RI�WKH���V�RI�ODVW�FHQWXU\�RQ�LWV�WUDQVIRUPDWLRQV�VKRXOG�EH�UHVXPHG�LQ�RUGHU�
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WR�XQGHUVWDQG�LWV�KLVWRU\�DQG�LWV�SUHVHQW�SK\VLFDO�VWUXFWXUH��)URP�P\�UHVHDUFK�LW�VHHPHG�WKDW� WKH�LGHD�RI�GHVLJQLQJ�
IRUWLILFDWLRQV�DV�D�VHW�RI�IOH[LEOH�PDWHULDOV�UDWKHU�WKDQ�EULWWOH�PDWHULDOV�ZDV�VHULRXVO\�FRQVLGHUHG�LQ�WKH�WUDQVIRUPDWLRQV�
RI�WKH���WK�FHQWXU\�RI�EDVWLRQV�RI�6DQ�*DEULHO�DQG�6DQWD�%DUEDUD��7KLV�DVVXPSWLRQ��RI�FRXUVH��VKRXOG�EH�YHULILHG�E\�
WHVWLQJ�DQG�VWUDWLJUDSKLF�VXUYH\V��
,Q������81(6&2�LQFOXGHG�,OKD�GH�0RoDPELTXH�LQ�WKH�World Heritage List��7KLV�GDWH�ZDV�SUHFHGHG�DQG�IROORZHG�

E\�QXPHURXV�DFWLYLWLHV� LQ� WKH�FXOWXUDO�DQG�SROLWLFDO� ILHOGV��7KH�GRFXPHQW�ZKLFK�EHVW�H[SUHVVHV� WKH�GHVLUH� WR� OHDUQ��
UHVWRUH�DQG�HQKDQFH�WKH�KHULWDJH�RI�,OKD�LQ�D�SHULRG�RI�QHJOHFW�DQG�JHQHUDO�GLVLQWHUHVW��LV�WKH�Relatório/Report Ilha de 
Moçambique� SXEOLVKHG� LQ� (QJOLVK� DQG� 3RUWXJXHVH� E\� WKH� 6HFUHWDULD� GH� (VWDGR� GD� &XOWXUD� RI� 0RoDPELTXH� DQG�
$UNLWHNWVNROHQ�L�$DUKXV�LQ�'HQPDUN��GDWHG����������L[��

6.1. Roofs

:KHQ�,�UHYLVLWHG�,OKD�LQ�������WKH�IRUWUHVV�ZDV�QRW�\HW�RSHQ�WR�WKH�SXEOLF�EHFDXVH�RI�UHQRYDWLRQ�ZRUNV�LQ�SURJUHVV��
7KH�FKDUDFWHULVWLFV�RI�WKH�EXLOGLQJ�VLWH�FOHDUO\�UHYHDOHG�WKDW�WKH�ZRUNV�SODQQHG�IRU�WKH�ILUVW�SKDVH�RI�UHVWRUDWLRQ�KDG�
EHHQ�ODUJHO\�LPSOHPHQWHG���
,Q�WKH�WHQGHU�GRFXPHQWV�IRU�WKH�UHKDELOLWDWLRQ�ZRUNV�E\�81(6&2��WKH�VWUDWHJ\�JRYHUQLQJ�WKHLU�DFWLRQ�VHHPHG�YHU\�

FOHDU��WKH�UHKDELOLWDWLRQ�ZDV�LQWHQGHG�DV�D�SDUW�RI�D�ZLGHU�SURJUDP�RI�FXOWXUDO�SUHVHUYDWLRQ�DQG�VRFLDO�GHYHORSPHQW��,Q�
EULHI��UHVWRUDWLRQ�KDV� WR�EHFRPH�DQ�H[WUDRUGLQDU\�RSSRUWXQLW\� WR� LPSURYH�WKH�FRQGLWLRQV�RI�VRFLHW\�DV�D�ZKROH�� WKH�
SURFHVV�LV�WLPH�FRQVXPLQJ�DQG�WDNHV�LQ�WKH�YDULRXV�DVSHFWV�RI�D�VRFLHW\�VWURQJO\�IRFXVHG�RQ�HFRQRPLF�GHYHORSPHQW��
EXW� VWLOO� NHHSLQJ� LWV� KLVWRULFDO� DQG� WUDGLWLRQDO� FKDUDFWHUV�� 7KH� FKRLFH� RI� SURORQJLQJ� WKH� SURFHVV� RI� WKH� KHULWDJH�
FRQVHUYDWLRQ� LV� DOVR� EHQHILFLDO� WR� WKH� UHFRYHU\�RI� WKH� IRUWUHVV�� EHFDXVH�RI� WKH� FRPSOH[LW\� DQG� WKH�SDUWLFLSDWLRQ�RI�
GLIIHUHQW�VRFLDO�HOHPHQWV���
7KDQNV�WR�WKH�VWXGLHV�DQG�DSSOLFDWLRQV�RI�WKH�SDVW�WKUHH�GHFDGHV�ZH�FDQ�QRZ�VD\�WKDW�WKH�UHVWRUDWLRQ�RI�D�KLVWRULFDO�

PRQXPHQW� RI� JUHDW� VL]H� UHTXLUHV� D� SURJUDPPDWLF� DSSURDFK� GLVWULEXWHG� DORQJ� D� UHDVRQDEOH� SHULRG� RI� WLPH�� )DFLQJ�
FRPSOH[�KLVWRULFDO�OD\HUV�LQ�VWUXFWXUHV��IRUPV�DQG�XVHV��GHVLJQHUV�DQG�FRQWUDFWRUV�DUH�JHQHUDOO\�DEOH�WR�LGHQWLI\�WKH�
PRVW�DSSURSULDWH�WHFKQLFDO�VROXWLRQV�IRU�D�JRRG�UHKDELOLWDWLRQ�RU�UHVWRUDWLRQ��%XW�WKH\�DUH�RIWHQ�IDFHG�ZLWK�WKH�QHHG�IRU�
VXEVWDQWLDO� ILQDQFLDO� UHVRXUFHV�� ,Q� WKLV� FDVH� DQ� LQWHOOLJHQW� FRQVHUYDWLRQ� SURJUDP� PD\� HVWDEOLVK� D� SURWRFRO� RI�
LQWHUYHQWLRQV�GLVWULEXWHG�RYHU�D�ORQJ�SHULRG�RI�WLPH�DQG�KLHUDUFKLFDOO\�DUUDQJHG�DFFRUGLQJ�WR�WKRVH�FULWHULD�RI�QHFHVVLW\�
DQG�XUJHQF\�RI�WKH�PRQXPHQW�LWVHOI[��
7KH�ZRUN�DW�WKH�WRS�RI�WKH�KLHUDUFK\�ZDV�WKH�UHVWRUDWLRQ�RI�WKH�KLJK�SODWIRUPV�DQG�WKH�WHUUDFHG�URRIV��FRPSOHWHG�LQ�
������7KH�ZRUN�KDV� DFKLHYHG� WZR� LPSRUWDQW� WDVNV�� WKH� GUDVWLF� UHGXFWLRQ� LQ� WKH� GHJUDGDWLRQ�RI� WKH� VWUXFWXUH�� QRZ�
HIIHFWLYHO\�SURWHFWHG�IURP�VHD�VWRUPV�DQG�WRUUHQWLDO�UDLQV��WKXV�HOLPLQDWLQJ�WKH�SKHQRPHQRQ�RI�ZDOOV�GLVDJJUHJDWLRQ�
GXH�WR�WKH�UHIRUPDWLRQ�RI�VROXEOH�VDOWV��VHFRQGO\��WKH�UHVWRUDWLRQ�RI�WKH�V\VWHP�RI�FROOHFWLRQ�DQG�VWRUDJH�RI�UDLQZDWHU�
IRU�GRPHVWLF�XVH�E\�WKH�LVODQGHUV�DQG�WKHLU�JXHVWV��$FWXDOO\��WKH�IRUWUHVV�LV�QR�ORQJHU�D�JUHDW�PRQXPHQW�LQ�D�VWDWH�RI�
DEDQGRQPHQW� DQG� DQ� LQFLSLHQW� FRQGLWLRQ� RI� GHFD\�� EXW� QRZ� SURWHFWHG� DQG�PDGH� VDIHU� E\� LPSOHPHQWHG� VWUXFWXUDO�
VDIHJXDUGV��FDQ�ZDLW�IRU�IXUWKHU�UHVWRUDWLRQ�LQ�D�ODVWLQJ�FRQGLWLRQ�DQG�EH�YLVLWHG�E\�VFKRODUV�DQG�WRXULVWV��
6LQFH�������,�KDYH�YLVLWHG�VHYHUDO�WLPHV�WKH�IRUWUHVV��7KH�SURJUDPV�RI�UHVWRUDWLRQ�RI�WKLV�LPSRUWDQW�PRQXPHQW�DUH�

VXVSHQGHG� DQG� WKH� VLWH� ORRNV� RQFH� DJDLQ� DEDQGRQHG� WR� WKH� HIIHFWV� RI� FOLPDWH� DQG� WKH� VHD�� ,W� LV� KRSHG� D� VSHFLDO�
PDLQWHQDQFH�SURJUDP�DIWHU�HDFK�UHVWRUDWLRQ�SKDVH��7KH�RZQHU�FDQ�WDNH�FDUH�RI�WKLV�PRQXPHQW�ZLWK�D�PRGHVW�DPRXQW�
RI�PRQH\�� ,W� LV� VXIILFLHQW� WR� DGRSW� VLPSOH�PDLQWHQDQFH�SUDFWLFHV� IROORZLQJ� WKH� JXLGHOLQHV�GHYHORSHG�E\� UHVWRUHUV��
EHIRUH��GXULQJ�DQG�DIWHU�HDFK�UHVWRUDWLRQ�SKDVH��

6.2. Plasters and mortars 

7KH�FRUDO�VWRQH�EXLOGLQJV�UHTXLUH�D�FRQVWDQW�FDUH�RI�WKH�SODVWHUV�ZKLFK��WRJHWKHU�ZLWK�URRIV��HQVXUH�WKH�QHFHVVDU\�
OHYHO�RI�SURWHFWLRQ�RI�WKH�ZDOOV�WR�DYRLG�WKH�SKHQRPHQRQ�RI�GLVLQWHJUDWLRQ�GXH�WR�VDOW��
7KH�SUDFWLFH�RI�SDWFKLQJ�PD\�EH�SHUIRUPHG�DV�LQ�WKH�SDVW��XVLQJ�VOLJKWO\�SRURXV�SODVWHUV�WR�DYRLG�WKH�SHQHWUDWLRQ�RI�

PDULQH�DHURVRO�DQG�UDLQ��/RRNLQJ�DW�VRPH�UHPDLQV�RQ�WKH�KLJK�FXUWDLQ�ZDOOV�LV�YHU\�HDV\�WR�UHFRJQL]H�WKDW�WKH�IRUWUHVV�
RI�,OKD�GH�0RoDPELTXH�ZDV�SODVWHUHG�LQ�WKH�SDVW��DV�LW�ZDV�DOVR�WKH�IRUWUHVV�RI�,OKD�GR�,ER���
7KDW�LV�D�UHVWRUDWLRQ�LVVXH�WR�EH�IDFHG�ZLWK�VSHFLDO�FDUH�IRU�IRUPDO��KLVWRULF�DQG�PDWHULDO�UHDVRQV��:LWK�UHIHUHQFH�WR�

WKH�IRUWUHVVHV�RI�0RoDPELTXH�DQG�,ER��ZH�VHH�WZR�GLIIHUHQW�WUHDWPHQWV�RQ�VXUIDFHV�RI�FXUWDLQ�ZDOOV�GXULQJ�WKH�PRVW�
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UHFHQW�UHVWRUDWLRQ��,Q�WKH�FDVH�RI�6mR�-RmR�%DSWLVWD�IRUW�RI�,ER��LQ������ZHUH�SODFHG�VRPH�PLVVLQJ�SDUWV�RI�WKH�FXUWDLQ�
ZDOO�DQG�WKH�ZKROH�SDLQWLQJ�ZDV�UHQHZHG�ZLWK�ZKLWHZDVK��2WKHUZLVH��GXULQJ�WKH�UHVWRUDWLRQ�RI�������WKH�FXUWDLQ�ZDOO�
RI�WKH�IRUWUHVV�RI�6mR�6HEDVWLmR�ZDV�RQO\�LQWHJUDWHG�LQ�VRPH�OLPLWHG�SRLQWV��EXW�QRW�SURWHFWHG�E\�D�QHZ�SDLQWLQJ�LPLWDWHG�
IURP�UHPDLQV�RI�DQFLHQW�SDLQWLQJ�VWLOO� H[LVWLQJ� WRGD\��7KH� WZR�VROXWLRQV�ZHUH�SUREDEO\�VXJJHVWHG�E\� WKH�GLIIHUHQW�
FRQGLWLRQ�LQ�ZKLFK�WKH�ZDOOV�RI�WZR�DUFKLWHFWXUHV�ZHUH�PDLQWDLQHG�LQ�UHFHQW�GHFDGHV��ZKLOH�VWLOO�ERWK�PLOLWDU\�EXLOGLQJV�
ZHUH�LQ�XVH��WKH�SHULRGLF�UHQHZDO�RI�WKH�ZKLWHZDVK�LQ�WKH�IRUW�RI�,ER�DQG�WKH�DEDQGRQPHQW�RI�WKH�SUDFWLFH�RI�VXUIDFH�
SURWHFWLRQ�LQ�WKH�IRUWUHVV�RI�0RoDPELTXH��
)LQDOO\��ZK\�WKHVH�WZR�GLIIHUHQW�PDLQWHQDQFH�SUDFWLFHV�LQ�WKH�UHFHQW�SDVW"�7KH�VLPSOH�DQVZHU�LV�VXJJHVWHG�E\�WKH�

REVHUYDWLRQV�WKDW�ZH�KDYH�DERYH�HQWLWOHG�³'LIIHUHQW�KDUGQHVV�LQ�FRUDO�URFNV´��
,Q�WKH�FRQVWUXFWLRQ�RI�WKH�URRI�WHUUDFH�DQG�LQ�PL[LQJ�WKH�PRUWDU�IRU�SODVWHULQJ�LV�XVHG��WUDGLWLRQDOO\��D�QDWXUDO�DGGLWLYH�

FDOOHG�murrapa��7KH�PDLQ�HIIHFW�RI�LWV�XVH�LV�WKH�KDUGHQLQJ�RI�PRUWDUV�DQG��DW�WKH�VDPH�WLPH��WKHLU�ZDWHUSURRILQJ��$Q�
H[SHULPHQWDO�H[DPLQDWLRQ�RI�WKLV�SURGXFW�LV�QRW�\HW�EHHQ�SURGXFHG��QRU�LV�WKHUH�D�FRPSUHKHQVLYH�NQRZOHGJH�RI�WKLV�
WUDGLWLRQDO�WHFKQRORJ\��'XULQJ�P\�VWXGLHV�,�KDYH�OLPLWHG�P\VHOI�WR�YLVLW�VRPH�VLWH�ZKHUH�WKH�OLTXLG�murrapa�ZDV�XVHG��
WR�REVHUYH�WKH�FRQGLWLRQV�IRU�JURZWK�RI�WKLV�FOLPELQJ�SODQW�DQG��DW�ODVW��WR�ILQG�LWV�ERWDQLFDO�FODVVLILFDWLRQ��

����$QG�ILQDOO\�WKH�murrapa�

0HQWLRQHG�E\�KLVWRULDQ�$OH[DQGUH�/REDWR�DQG�VRFLRORJLVW�&DUORV�/RSHV�%HQWR�� WKH� WUDGLWLRQDO�XVH�RI�D�SURGXFW�
FDOOHG�murrapa�KDV�KDG�D�WHFKQRORJLFDO�DSSURDFK�LQ�WKH�WZR�VFKRODUV��3HGUR�4XLULQR�GH�)RQVHFD�DQG�-~OLR�&DUULOKR��
7KHLU�REVHUYDWLRQV�DERXW� WKH�XVHV�RI�murrapa�ZHUH�SDUW�RI�VWXGLHV�RQ�,OKD�GH�0RoDPELTXH�DQG�,OKD�GH�,ER��7KHLU�
GHVFULSWLRQ�LV�OLPLWHG�WR�WKH�SURFHVV�SHUIRUPHG�LQ�WKH�EXLOGLQJ�VLWH��WKH�VWHPV�RI�WKH�SODQW�DUH�FXW�LQ�SLHFHV�DQG�WKHQ�DUH�
SODFHG�LQ�D�FRQWDLQHU�IXOO�RI�ZDWHU�IRU�WZHQW\�IRXU�KRXUV�RU�PRUH��'XULQJ�WKLV�SHULRG�RI�WLPH�RQ�WKH�VXUIDFH�LV�IRUPHG�
D�JHO�OD\HU�ZKLFK�LV�SURGXFHG�E\�WKH�FXW�SLHFHV��7KLV�JHO�PL[HG�WR�OLPH��PDNHV�PRUWDU�ULJLG�DQG�LPSHUPHDEOH[L��
$FFRPSDQLHG�E\�D�PDVRQ�RI�,OKD�GH�0RoDPELTXH��,�UHDFKHG�D�SODFH�FDOOHG�/XPER�ZKHUH�VSHFLPHQV�RI�murrapa�

JURZ��7DNHQ�D�VDPSOH�RI�OHDYHV�DQG�VWHPV�,�FRXOG�ILQDOO\�WR�DFNQRZOHGJH�WKH�VFLHQWLILF�FODVVLILFDWLRQ�RI�WKH�SODQW��,Q�
%ULDQ�0RUULV¶V� V\VWHPDWLF� GHILQLWLRQ� WKH�murrapa� LV� FODVVLILHG� DV�Cissus integrifolia�� ,Q� DGGLWLRQ� WR� WKH� ERWDQLFDO�
FKDUDFWHULVWLFV��0RUULV�DOVR�UHSRUWV�D�UHJLRQDO�QDPH�Mthambe (Nthambitambi)��YHU\�VLPLODU�WR�Ntamba (Ntambatamba)�
QDPH�XVHG�LQ�,ER��DV�&DUULOKR�UHYHDOV[LL��
,Q�WKH�KDQGERRN�&RQVHUYDWLRQ�DQG�'HVLJQ�*XLGHOLQHV�IRU�=DQ]LEDU�6WRQH�7RZQ��SXEOLVKHG�E\�7KH�$JD�.KDQ�7UXVW�

IRU�&XOWXUH��ZH�ILQG�WKH�LQIRUPDWLRQ�WKDW�LQ�=DQ]LEDU�D�VHDZHHG�H[WUDFW�LV�XVHG�DV�D�ELQGHU�LQ�OLPH�ZKLWHZDVKLQJ��7KH�
VHD�ZHH�LV�Eucheuma Denticulatum�FRPPRQO\�JURZLQJ�DORQJ�WKH�FRDVW�RI�=DQ]LEDU[LLL��
7KH�XVH�RI�QDWXUDO�VXEVWDQFHV�DV�ELQGHUV��DV�ELQGLQJ�PDWHULDOV�LQ�WKH�PL[WXUH�RU�DV�D�SURWHFWLRQ�VKRXOG�EH�VWXGLHG�

DV�D�VSHFLILF�WKHPH��:H�NQRZ�WKDW�WKH�VXEVWDQFH�SURGXFHG�E\�WKH�murrapa�LV�XVHG�LQ�WUDGLWLRQDO�SUDFWLFHV��EXW�WKHUH�LV�
QR�HYLGHQFH�DV�WR�WKH�TXDOLW\�RI�WKH�HIIHFWV[LY��
,�REVHUYHG�WKLV�HIIHFW�LQ�DQ�HDUWKHQ�SODVWHU�DSSOLHG�WR�WKH�UHHG�ZDOOV�RI�D�WUDGLWLRQDO�KRXVH�DW�/XPER�QHDU�,OKD�GH�

0RoDPELTXH��7KLV�SODVWHU��YHU\�UHVLVWDQW��ZDV�PDGH�E\�PL[LQJ�FOD\H\�HDUWK�DQG�OLTXLG�murrapa�LQ�D�ZDWHU�VROXWLRQ��,�
KDYH�QR�UHSRUWV�DERXW�WKH�XVH�RI�VLPSOH�murrapa�VROXWLRQ�DV�UHSHOOHQW�RU�ZDWHUSURRILQJ�RQ�ZDOOV�RU�WHUUDFHV�PDGH�RI�
FRUDO�OLPHVWRQH��,�VDLG�³VROXWLRQ´��EXW�SHUKDSV�LW�LV�PRUH�DSSURSULDWH�WR�VD\�³HPXOVLRQ´��2QFH�FORWWHG��WKLV�VXEVWDQFH�
LV�DOPRVW�LQVROXEOH�LQ�ZDWHU��+RZHYHU��LI�WKH�WUXQNV�RI�murrapa�VWHPV�DUH�FUXVKHG�DQG�SXW�WR�VRDN�LQ�ZDWHU�IRU�DERXW�
D�ZHHN��LW�FRQWLQXHV�WR�SRXU�FRSLRXVO\�D�VXEVWDQFH�WKDW�WHQGV�WR�FRDJXODWH�DQG�VHSDUDWH�IURP�ZDWHU��8QWLO�WKH�OLTXLG�RI�
murrapa�LV�LPPHUVHG�LQ�ZDWHU��SHUKDSV�ZH�FDQ�VSHDN�RI�D�FROORLGDO�VROXWLRQ��7KLV�VXEVWDQFH�FDQ�SDVV�IURP�D�OLTXLG�WR�
D�VHPL�VROLG�VWDWH�DQG�YLFH�YHUVD�ZKHQ��IRU�H[DPSOH��LW�LV�WUDQVIHUUHG�IURP�WKH�VRDNLQJ�FRQWDLQHU�WR�DQRWKHU�RQH�IRU�
VLHYLQJ�LWV�LPSXULWLHV��

5HIHUHQFHV�
L�%HUWL��0���$ULI��0���Conservação dos antigos edifícios de pedra coral. Dois casos ao longo da costa moçambicana��(GLo}HV�)$3)��0DSXWR�
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�
%HUWL�0���Conservation of coral stone architectural heritage 2 - Three case studies��SS�������(GLo}HV�)$3)���8QLYHUVLGDGH�/~ULR���1DPSXOD��

,6%1� �������������� �KWWS���ZZZ�OXOX�FRP�VKRS�PDXUL]LR�EHUWL�FRQVHUYDWLRQ�RI�FRUDO�VWRQH�DUFKLWHFWXUDO�KHULWDJH���WKUHH�FDVH�
VWXGLHV�HERRN�SURGXFW����������KWPO����������
%HUWL�0���Conservation of coral stone architectural heritage 1 - From Zanzibar to Inhambane��SS�������(GLo}HV�)$3)���8QLYHUVLGDGH�/~ULR���

1DPSXOD�� ,6%1� �������������� �KWWS���ZZZ�OXOX�FRP�VKRS�PDXUL]LR�EHUWL�FRQVHUYDWLRQ�RI�FRUDO�VWRQH�DUFKLWHFWXUDO�KHULWDJH���IURP�]DQ]LEDU�
WR�LQKDPEDQH�HERRN�SURGXFW����������KWPO����������
%HUWL�0���Conservação do património arquitectónico de pedra coral na costa moçambicana, reelaborando as relações com a natureza e com 

o hábitat��LQ�III Conferência Internacional. Dinâmicas sociais em África: rupturas e continuidades�����H����GH�1RYHPEUR��������0DSXWR��&HQWUR�
GH�(VWXGRV�$IULFDQRV�(G���8QLYHUVLGDGH�(GXDUGR�0RQGODQH��SURFHHGLQJV�LQ�SUHVV����������
%HUWL�0����������Conservation of the Fortress of São Sebastião, Ilha de Mozambique��LQ�WMF Journal��$SULO�����������:RUOG�0RQXPHQWV�

)XQG�ZHE�SDJH��KWWS���ZZZ�ZPI�RUJ�MRXUQDO�FRQVHUYDWLRQ�IRUWUHVV�VmR�VHEDVWLmR�LOKD�GH�PR]DPELTXH��
LL�/D]]DULQL��/���/DXUHQ]L�7DEDVVR��0���Il restauro della pietra��&HGDP�SXEOLVKHU��3DGRYD���������
LLL�3URFHVL��'���Coral Stone and Lime in the East African Coast��6XEPLWWHG�IRU�WKH�0�$��LQ�&RQVHUYDWLRQ�6WXGLHV���&HQWUH�IRU�&RQVHUYDWLRQ�

6WXGLHV��7KH�,QVWLWXWH�RI�$GYDFHG�$UFKLWHFWXUDO�6WXGLHV��8QLYHUVLW\�RI�<RUN�������>W\SHVFULSW@��
LY�/DXUHQ]L�7DEDVVR��0���Materiali. Umidità di manufatto��LQ�=HYL��/���HG����Manuale del restauro architettonico��0DQFRVX�SXEOLVKHU��5RPD�

��������FDS��&�IURP�&'��
Y�&DUULOKR�� -���Arquitectura e Ambiente: Preexistências, transformações e desenvolvimento sustentável. O caso da Ilha do Ibo��3K'�WKHVLV��

8QLYHUVLW\�RI�5RPH�/D�6DSLHQ]D��5RPD���������SS�����������
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YLLL�&KHVZRUWK�:����HG����Encyclopedia of Soil Science��6SULQJHU�SXEOLVKHU��'RUGUHFKW���������SS���������
L[�6HFUHWDULD�GH�(VWDGR�GD�&XOWXUD���0RoDPELTXH��$UNLWHNWVNROHQ�L�$DUKXV���'DQPDUN��Ilha de Moçambique. Relatório 1982-1985��3K¡QL[�$�6��

$DUKXV���������
[�81(6&2�2IILFH�0DSXWR��,QYLWDWLRQ�WR�%LG��5HI��>,7%�����02=������±�5HKDELOLWDWLRQ�3URMHFW�RI�WKH�6DQ�6HEDVWLDQ�)RUWUHVV�RQ�0R]DPELTXH�

,VODQG�±�([HFXWLRQ�RI�ZRUNV@����1RYHPEHU�������
[L�/REDWR��$���A Ilha de Moçambique �0RQRJUDILD���,PSUHQVD�1DFLRQDO�GH�0RoDPELTXH��/RXUHQoR�0DUTXHV���������S������
%HQWR��&��/���As ilhas de Querimba ou de Cabo Delgado. Situação colonial, resistência e mudança (1742-1822)��YRO��,��8QLYHUVLGDGH�7pFQLFD�

GH�/LVERD��/LVERD���������>FRQVXOWHG�IURP������WR������LQ��KWWS���SHVRGDUHJXD�FRP�EU�FDSDHLQGLFH�KWP@��
)RQVHFD�'D��3��4���Breves notas sobre a evolução da habitação e construção em Moçambique�� LQ�0RQXPHQWD���%ROHWLP�GD�&RPLVVmR�GRV�

0RQXPHQWRV�1DFLRQDLV�GH�0RoDPELTXH��,9�����/RXUHQoR�0DUTXHV���������SS���������
&DUULOKR��������
[LL�&DUULOKR��������
0RUULV��%���Chewa Medical Botany. A Study of Herbalism in Southern Malawi��,QWHUQDWLRQDO�$IULFDQ�,QVWLWXWH��(G��/LW�9HUODJ��+DPEXUJ���������

S�������
[LLL�6WHHO��7���%DWWOH��6���Conservation and Design Guidelines for Zanzibar Stone Town��7KH�$JD�.KDQ�7UXVW�IRU�&XOWXUH�DQG�81(6&2�>XQGDWHG@��

>FRQVXOWHG�IURP������WR������LQ��KWWS���ZZZ�DUFKQHW�RUJ��%DWWOH��6WHSKHQ�DQG�7RQ\�6WHHO��������Conservation and Design Guidelines for Zanzibar 
Stone Town��*HQHYD��$JD�.KDQ�7UXVW�IRU�&XOWXUH@��

[LY�5ROOHWWD�3���Maurrapa, an app that comes from the bush��LQ�ËQGLFR��/$0�,QIOLJKW�0DJD]LQH��,,,��Q�������������SS���������


