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ABSTRACT

7KH� ORQJHU� WKH� WLPH�GHSWK�FRQVLGHUHG�� WKH�PRUH�KXPDQ�KLVWRU\� LV�GHSHQGHQW�RQ� WKH�
EHQH¿FHQFH�RI�WKH�SODQHW�ZH�LQKDELW��7KH�GLVDVWURXV�$FHK�WVXQDPL�RI������VWLPXODWHG�
JHRORJLFDO� UHVHDUFK� ZKLFK� KDV� UHYHDOHG� VLPLODU� PHJD�WVXQDPLV� UHVXOWLQJ� IURP�
HDUWKTXDNHV�RI�����PDJQLWXGH�RU�PRUH�HYHU\� IHZ�FHQWXULHV� LQ� WKH�SDVW��(YHQ�PRUH�
GHVWUXFWLYH� WR� FLYLOL]DWLRQ� DQG� DJULFXOWXUH� DUH� WKH�PDVVLYH� YROFDQLF� HUXSWLRQV� VXFK�
DV�7HPERUD���������ZKLFK�FDXVHG�FURS�IDLOXUHV�DURXQG�WKH�ZRUOG��OHW�DORQH�LQ�XQGHU��
UHVHDUFKHG�,QGRQHVLD�LWVHOI��7KH�QHZ�JHRORJLFDO�UHVHDUFK�VWUHQJWKHQV�D�JURZLQJ�VHQVH�
RI�,QGRQHVLDQ�SRSXODWLRQ�KLVWRU\�DV�RQH�XQXVXDOO\�H[SRVHG�WR�WKH�GLVUXSWLYH�UK\WKP�RI�
WKH�SODQHW��,Q�SHULRGV�RI�UHODWLYH�TXLHVFHQFH�RQ�WKH�µULQJ�RI�¿UH¶��VXFK�DV�WKH�WZHQWLHWK 

FHQWXU\��D�EHQLJQ�FOLPDWH�DQG�IHUWLOH�YROFDQLF�VRLOV�FDQ�SURGXFH�UDSLG�SRSXODWLRQ�JURZWK�
DQG�GHYHORSPHQW��%XW�UDWKHU�WKDQ�IRUPLQJ�D�FRQVWDQW��WKLV�SDWWHUQ�DSSHDUV�WR�KDYH�EHHQ�
LQWHUUXSWHG�E\�SHULRGLF�GLVDVWHUV�� ,QWHUGLVFLSOLQDU\� UHVHDUFK� LV�GHVSHUDWHO\�QHHGHG� WR�
ORFDWH�SDVW�WUDXPDV��DQG�UHODWH�WKHP�WR�ZKDW�ZH�NQRZ�RI�WKH�KLVWRULFDO�UHFRUG��,W�PD\�
DOVR�UHYHDO��RQ�WKH�SRVLWLYH�VLGH��WKDW�WKH�$UFKLSHODJR¶V�FHOHEUDWHG�KXPDQ�DQG�ELRORJLFDO�
GLYHUVLW\�RZHV�VRPHWKLQJ�WR�WKH�SHULRGLF�GLVUXSWLRQ�WR�DJULFXOWXUH�EDVHG�FLYLOL]DWLRQ�
Keywords��Natural disaster, VROFDQLF��PRSXODWLRQ

INTRODUCTION

6LQFH�WKH�VHTXHQFH�RI�GLVDVWHUV�EHWZHHQ�WKH�$FHK�1LDV�WVXQDPL�RI�'HFHPEHU�
�����DQG�WKH�0HUDSL�HUXSWLRQ�RI�2FWREHU�������DWWHQWLRQ�LV�DW�ODVW�EHLQJ�SDLG�
WR� ,QGRQHVLD¶V� SDVW� UHFRUG� RI� GLVDVWHUV��:KHUHDV� WKLV� KDG� EHHQ� D� VFLHQWL¿F�
EDFNZDWHU��PDQ\�HDUWK�VFLHQWLVWV�DUH�QRZ�VHHLQJ�WKH�6XQGD�PHJDWKUXVW�DV�RQH�
RI�WKH�NH\�SDUWV�RI�WKH�ZRUOG�WR�VWXG\�WHFWRQLF�VXEGXFWLRQ��VLQFH�WKH�XSKHDYDOV�
DUH�UHODWLYHO\�UHJXODU��DQG�GUDPDWLFDOO\�H[WUHPH�LQ�WKHLU�LPSDFW��3HUNLQV�������
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:H�QRZ�NQRZ�WKDW�UXSWXUHV�LQ�WKH�HDUWK¶V�FUXVW�RFFXU�ZLWK�QHFHVVDU\�UHJXODULW\��
DQG�WKDW�WKH�ELJJHU�HYHQWV�HYHU\�IHZ�FHQWXULHV�KDYH�HQRUPRXV�LPSDFWV�QRW�RQO\�
RQ�,QGRQHVLD��EXW�RQ�WKH�SODQHW�DV�D�ZKROH��2XU�SROLWLFDOO\�IRFXVHG�KLVWRULHV�
ORRN�ZRHIXOO\�LQDGHTXDWH�WR�H[SODLQ�WKLV�SDWWHUQ��7KH�VFLHQWLVWV�XVH�WKH�GDWD�
RI� KLVWRULDQV� ZKHQ� WKH\� FDQ�� WKRXJK� LQ� 6RXWKHDVW�$VLD�ZH� KDYH� QRW� EHHQ�
SDUWLFXODUO\�KHOSIXO� WR� WKHP��$�FRPSUHKHQVLYH� UHFRUG�EHJDQ� WR�EH�DYDLODEOH�
IRU�WKH�ZKROH�SODQHW�RQO\�RQFH�WKH�VHLVPRJUDSK�ZDV�LQYHQWHG��DURXQG�������
DQG�ORQJ�DIWHU�WKDW�GHVFULSWLRQV�RI�WKH�HIIHFWV�RI�VHLVPLF�PRYHPHQWV�RQ�KXPDQ�
VRFLHWLHV�UHPDLQHG�XQGHUUHSRUWHG�LQ�,QGRQHVLD��%HIRUH������RXU�XQGHUVWDQGLQJ�
LV�DERYH�DOO�GHSHQGHQW�RQ�ZULWWHQ�UHFRUGV�RI�REVHUYHUV��DOWKRXJK�WKH�ULQJ�RI�¿UH�
DURXQG�WKH�3DFL¿F�ZKHUH�WKH�SHULRGLF�SDWWHUQ�VKRXOG�EH�FOHDUHVW�LV��H[FHSW�IRU�
-DSDQ��SRRUO\�SURYLGHG�ZLWK�KLVWRULFDO�UHFRUGV�EHIRUH������

7KH�JHRORJLVWV�KDYH�GRQH�D�OLWWOH�EHWWHU�WKDQ�WKH�KLVWRULDQV�DW�UHFRUGLQJ�GDWD�
IRU�6RXWKHDVW�$VLD��EXW�WKLV�UHJLRQ�UHPDLQV�EDGO\�XQGHUUHSRUWHG�LQ�FRPSDULVRQ�
ZLWK�RWKHU�SDUWV�RI�WKH�ULQJ�RI�¿UH��7KH�86�1DWLRQDO�*HRSK\VLFDO�'DWD�&HQWHU�
UHFRUGV�RQO\�IRXU�WVXQDPLV�LQ�6XPDWUD�EHIRUH�������EHFDXVH�WKH\�GDPDJHG�WKH�
'XWFK�SHSSHU�SRVWV��DQG�QRQH�LQ�-DYD�ZKHUH�WKH�HQGDQJHUHG�VRXWK�FRDVW�ZDV�
WKHQ�RI�QR�LQWHUHVW�WR�WKH�'XWFK��%\�FRQWUDVW����,QGRQHVLDQ�WVXQDPLV�KDYH�EHHQ�
UHFRUGHG�LQ�WKH����\HDUV�VLQFH�������LQFOXGLQJ�QLQH�PDVVLYH�RQHV�HDFK�NLOOLQJ�
RYHU�����SHRSOH��WZR�RI�WKHP�LQ�-DYD��7KH�PLVVLQJ�HDUOLHU�UHFRUGV�QHHG�WR�EH�
UHFRQVWUXFWHG�E\�SDWLHQW�FRPSDULVRQ�RI�WKH�LJQRUHG�IUDJPHQWV�RI�GDWD�LQ�WKH�
KLVWRULFDO�VRXUFHV�ZLWK�SK\VLFDO�HYLGHQFH�RQ�WKH�JURXQG�

9ROFDQLF� HUXSWLRQV� ZHUH� PRUH� VSHFWDFXODU� DQG� WKHUHIRUH� VOLJKWO\� EHWWHU�
UHFRUGHG�� WKRXJK� WKH� UHFRUG� EHIRUH� .UDNDWDX� ������� LV� IDU� PRUH� SRRUO\�
GRFXPHQWHG�WKDQ�HOVHZKHUH��7KH�6PLWKVRQLDQ�YROFDQLVP�GDWDEDVH�VKRZV�WKDW�
��� SHU� FHQW� RI� WKH�ZRUOG¶V�PDMRU� HUXSWLRQV��PHDVXUHG� LQ� WHUPV� RI�9ROFDQLF�
([SORVLYLW\�,QGH[��9(,��DW�IRXU�RU�PRUH��VLQFH������KDYH�EHHQ�LQ�,QGRQHVLD��
7KH�IXUWKHU�ZH�JR�EDFN�LQ�WLPH��WKH�PRUH�,QGRQHVLD�GURSV�RII�WKH�GDWD�EDVHV��
2XW� RI�PRUH� WKDQ� ���� SUREDEOH�PDMRU� HUXSWLRQV� GDWHG� E\� YDULRXV� V\VWHPV�
EHWZHHQ��������%&(�DQG������&(��RQO\�¿YH��RU�RQH�SHU�FHQW��DUH�SURSRVHG�YHU\�
TXHVWLRQDEO\�IRU�,QGRQHVLD��6PLWKVRQLDQ�*93���$OPRVW�HYHU\WKLQJ�UHPDLQV�WR�
EH�GRQH��1R�GHVWUXFWLYH��9(,�����6RXWKHDVW�$VLDQ�HUXSWLRQV�EHIRUH������KDYH�
EHHQ�GRFXPHQWHG�WR�WKH�PRUH�H[DFWLQJ�VWDQGDUGV�RI�WKH�1DWLRQDO�*HRSK\VLFDO�
'DWD�&HQWUH��DOWKRXJK����DUH�DFNQRZOHGJHG�HOVHZKHUH��12$$���<HW�,QGRQHVLD�
KDV�PDQ\�PRUH� FDOGHUDV� WKDQ� DQ\� RWKHU� FRXQWU\� ELJ� HQRXJK� WR� KDYH� EHHQ�
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WKH�VRXUFH�RI�RQH�RU�PRUH�JOREDO�\HDUV�ZLWKRXW�QRUPDO�VXQOLJKW��.H\V�������
���������

6RXWKHDVW�$VLDQ�VRXUFHV�WKHPVHOYHV�ZHUH�VXUSULVLQJO\�OLWWOH�FRQFHUQHG�WR�UHFRUG�
QDWXUDO�GLVDVWHUV��H[FHSW�LQVRIDU�DV�YROFDQLF�HUXSWLRQV�VHUYHG�DV�SRUWHQWV�IRU�
KXPDQ� HYHQWV��7KH\�ZHUH� UHODWLYHO\� OLWWOH� DIIHFWHG� E\� HDUWKTXDNHV� EHFDXVH�
RI� WKH� OLJKW� DQG� ÀH[LEOH�FRQVWUXFWLRQ� RI� WKHLU� EXLOGLQJV�� DQG� E\� WVXQDPLV�
EHFDXVH�HDUOLHU�JHQHUDWLRQV�KDG�OHDUQHG��QR�GRXEW�SDLQIXOO\��KRZ�GHYDVWDWLQJ�
WKH\�FRXOG�EH��7KH�WVXQDPL�SURQH�FRDVWV�RI�1LDV��0HQWDZDL��ZHVWHUQ�6XPDWUD�
DQG�VRXWKHUQ�-DYD�ZHUH� UHODWLYHO\�GHVHUWHG�EHIRUH�������DQG�RQO\�D�FDUHIXO�
UH�UHDGLQJ�RI�VRXUFHV�EHJLQV�WR�VKRZ�WKDW�SDVW�GLVDVWHUV�SOD\HG�D�UROH�LQ�WKLV�
FKRLFH��7KH�SHRSOH�RI�1LDV��SUREDEO\�WKH�PRVW�YXOQHUDEOH�WR�WVXQDPLV�RI�DOO�
FRPSOH[�,QGRQHVLDQ�VRFLHWLHV��UHJXODUO\�PDGH�RIIHULQJV�WR�WKH�JRG�RI�WKH�VHD�
DQG�RI� HDUWKTXDNHV�� UHFRJQL]LQJ� WKH� FRQQHFWLRQV� EHWZHHQ�ELJ� HDUWKTXDNHV�
DQG�WVXQDPLV��7KH\�WKUHZ�JROG�DQG�RWKHU�RIIHULQJV�LQWR�WKH�VHD�DQG�LQWR�WKH�
FUDFNV�DSSHDULQJ�ZLWK�HDUWKTXDNHV��6FKU|GHU����������������������8QWLO�VHD��
EDVHG�'XWFK�LQIUDVWUXFWXUH�DUULYHG�LQ�WKH�VHFRQG�KDOI�RI�WKH�QLQHWHHQWK�FHQWXU\��
KRZHYHU�� WKH�1LDV�SHRSOH�DYRLGHG�EXLOGLQJ�KRPHV�RQ�WKH�HQGDQJHUHG�FRDVW��
¿VKHG�SULPDULO\�LQ�IUHVK�ZDWHU�ULYHUV��DQG�EXLOW�WKHLU�YLOODJHV�RQ�KLOOWRSV�ZKHUH�
SRVVLEOH� �*UXEHU�QR�GDWH��2QH�RI� WKHLU� RULJLQ�P\WKV� VKRZV� WKH� FUHDWRU� JRG�
VHQGLQJ�KLV� VRQV� WR�SHRSOH� WKH� HDUWK��7KH�¿UVW�ZDV� VHQW� WR� WKH� VRXWK�ZKLFK�
EHJDQ�WR�VXEPHUJH�EHQHDWK�WKH�VHD�EHFDXVH�RI�KLV�ZHLJKW��VR�KH�VHQW�WKH�VHFRQG�
WR�WKH�QRUWK��:KHQ�WKDW�WRR�EHJDQ�WR�VXEPHUJH�ZLWK�WKH�FHQWUH�ULVLQJ�XSZDUG�
KH�VHQW�WKH�ODVW�WZR�VRQV�WR�WKH�FHQWUH��DQG�EDODQFH�ZDV�UHVWRUHG��+lPPHUOH

����������6FKU|GHU�����������������0HQWDZDL�LVODQGHUV�DOVR�EXLOW�WKHLU�YLOODJHV�
DZD\�IURP�WKH�FRDVW��7KHLU�P\WKRORJ\�KDG�WKH�ORZHU�WLHU�RI�WKH�FRVPRV��WKH�
XQGHUZRUOG��DV� WKH�DERGH�RI� WKH�HDUWKTXDNH�JRG��ZKR�KDG� WR�EH�SURSLWLDWHG�
ZLWK�WKH�HUHFWLRQ�RI�HDFK�KRXVH��6FKHIROG��������������/RHE�����������������

INDONESIA TAKES SHAPE IN A QUIET CENTURY

8QWLO�WKH�URXQG�RI�GLVDVWHUV�LQ�6XPDWUD�DQG�-DYD�VLQFH�������QHLWKHU�KLVWRULDQV�
QRU� VFLHQWLVWV� KDG� JLYHQ� WKH� SDVW� UHFRUG� WKH� DWWHQWLRQ� LW� GHVHUYHG��$IWHU� WKH�
.UDNDWDX� HUXSWLRQ�RI� ����� WKHUH� KDG�EHHQ�PRUH� WKDQ� D� FHQWXU\� RI� UHODWLYH�
JHRORJLFDO� FDOP��ZLWK� D� GHDWK� WROO� WKDW� E\�KLQGVLJKW� DSSHDUV� XQFDQQLO\� ORZ�
�)LJXUH� ���� ,Q� WKH� TXLHW� WLPH�� JHRORJLFDOO\� VSHDNLQJ�� EHWZHHQ� ����� DQG�
�����WKH�,QGRQHVLDQ�SRSXODWLRQ�JUHZ�IURP�DERXW����PLOOLRQ�WR�����PLOOLRQ��

$QWKRQ\�5HLG�_�Population History In A Dangerous Environment:  .....
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DQG�LWV�XUEDQ��SUHGRPLQDWHO\�FRDVWDO�SRSXODWLRQ�IURP�OLWWOH�RYHU�RQH�PLOOLRQ�
WR����PLOOLRQ��$�ODUJH��PRGHUQ�VWDWH�ZDV�FUHDWHG��LWV�LQIUDVWUXFWXUH�EXLOW�ZLWK�
OLWWOH� FRQVLGHUDWLRQ�RI� WKH� JHRORJLFDO� GDQJHUV��ZLWK� XUEDQ� FHQWUHV� DW�%DQGD�
$FHK��3DGDQJ��%HQJNXOX��&LODFDS�DQG�$PERQ�DOO�GLUHFWO\�IDFLQJ�VRPH�RI�WKH�
ZRUOG¶V�PRVW�GDQJHURXV� VXEGXFWLRQ�]RQHV�� ,Q� WKH�FLWLHV��PRUHRYHU��EXLOGLQJ�
ZDV� SUHGRPLQDWHO\� RI� SRRU�TXDOLW\� EULFN� FRQVWUXFWLRQ�� VR� WKDW� WKH� VHULHV� RI�
HDUWKTXDNHV�VLQFH������KDV�SURGXFHG�PXFK�JUHDWHU�FDUQDJH�WKDQ�SUHYLRXVO\��
3DGDQJ¶V� ����� HDUWKTXDNH� KDG� EHHQ� PXFK� ELJJHU� WKDQ� WKDW� RI� ����� �����
PDJQLWXGH��� DQG�ZDV� DFFRPSDQLHG� E\� D�PDMRU� WVXQDPL�� EXW� WKH� SRSXODWLRQ�
RI�WKH�:HVW�6XPDWUDQ�OLWWRUDO�ZDV�WKHQ�OHVV�WKDQ��������FRPSDUHG�ZLWK�RYHU�
WZR�PLOOLRQ� WRGD\��:KHUHDV� WKH������ WROO�ZDV� D� IHZ�KXQGUHG�� WKDW� RI������
DFFRXQWHG�IRU�RYHU�������GHDG�ZLWK���������KRPHV�GHVWUR\HG�DQG������PLOOLRQ�
SHRSOH�DIIHFWHG�

Figure 1

Deaths in Indonesia from ‘natural’ (tectonic) disasters by century
1

Map 1

�� 7KH�GDWD�RQ�ZKLFK�WKLV�JUDSK�LV�EDVHG�ZDV�DVVHPEOHG�DQG�SUHVHQWHG�LQ�D�VHSDUDWH�SDSHU��5HLG�
IRUWKFRPLQJ���'HDWKV�IURP�YROFDQLF�HUXSWLRQV�ZRXOG�KDYH�WR�EH�PRYHG�VXEVWDQWLDOO\�XSZDUG�
LI�EDVHG�RQ�FHQVXV�¿JXUHV�DV�GRQH�EHORZ�
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Major natural threats to Southeast Asia

 

%HFDXVH�RI�WKH�UHODWLYHO\�ORZ�QXPEHU�RI�FDVXDOWLHV�IURP�,QGRQHVLD¶V�QDWXUDO�
GLVDVWHUV� GXULQJ� WKH� WZHQWLHWK� FHQWXU\�� FRPSDUHG� WR� WKH� YHU\� KLJK� QXPEHUV�
RI� FDVXDOWLHV� RI� SROLWLFDO� FRQÀLFW��LW� LV� QRW� VXUSULVLQJ� WKDW� KLVWRULDQV� VKRXOG�
KDYH� IRFXVHG�RQ� WKH�SROLWLFDO� HYHQWV��PRVW� RI� WKHP�VWDWH�VSRQVRUHG��)LJXUH�
��VKRZV�WKH�ORZ�KXPDQ�FRVW�RI�QDWXUH¶V�UDYDJHV�LQ�WKH�WZHQWLHWK�FHQWXU\��HYHQ�
EHIRUH� DOORZLQJ� IRU� WKH� JUHDW� XQGHUHVWLPDWHV� IRU� QLQHWHHQWK�FHQWXU\� GHDWKV�
GXH�WR�VNHWFK\�NQRZOHGJH�RI��RU�LQWHUHVW�LQ�WKH�PRVW�YXOQHUDEOH�DUHDV�RXWVLGH�
-DYD��7DPERUD�DQG�.UDNDWDX��EXW�QRW�WKH�µURXWLQH¶�HDUWKTXDNHV�DQG�WVXQDPLV��
IRUFHG�WKHPVHOYHV�LQWR�WKH�UHFRUGV��(OVHZKHUH�,�GHPRQVWUDWH�WKDW�WKH�GHDWKV�
GLUHFWO\�DWWULEXWHG�WR�SROLWLFDO�FRQÀLFW�LQ�WKH�WZHQWLHWK�FHQWXU\�RXWQXPEHUHG�
WKRVH�FDXVHG�E\�JHRORJLFDO�VSDVPV�E\�DERXW����WR���5HLG�IRUWKFRPLQJ���7KH�
UHYHUVDO� VLQFH� �����KDV� EHHQ� GUDPDWLF�� SDUWO\� EHFDXVH� RI� WKH� H[WUDRUGLQDU\�
GHDWK�WROO�RI�WKH������WVXQDPL��1DWXUDO�GLVDVWHUV�RXWQXPEHUHG�FRQÀLFW�GHDWKV�
���WR���LQ�WKH�¿UVW�GHFDGH�RI�WKH�WZHQW\�¿UVW�FHQWXU\��,Q�IDFW�WKH�SROLWLFDO�NLOOLQJ�
RI�WKH�GHPRFUDWLF�WUDQVLWLRQ�¿QDOO\�VWRSSHG�DERXW�������VR�WKDW�WKH�UDWLR�LQ�WKH�
GHFDGH�VLQFH�WKHQ�LV�PRUH�OLNH�����WR���LQ�IDYRXU�RI�QDWXUDO�GLVDVWHUV��6WHYHQ�
3LQNHU��������KDV�VKRZQ�WKDW�YLROHQW�GHDWKV�IURP�KXPDQ�FRQÀLFW�KDYH�LQ�IDFW�

$QWKRQ\�5HLG�_�Population History In A Dangerous Environment:  .....
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GHFOLQHG�GUDPDWLFDOO\�LQ�PRVW�SODFHV�DV�D�SURSRUWLRQ�RI�WRWDO�GHDWKV�2  HYHQ�LI�WKH�
,QGRQHVLDQ�¿JXUHV�ORRN�KLJK�LQ�WKH�PLG�WZHQWLHWK�FHQWXU\�DV�WKH�ZRUOG�V\VWHP�
UHDGMXVWHG�IURP�HPSLUHV�WR�QDWLRQ�VWDWHV��6LQFH������6RXWKHDVW�$VLD�KDV�MRLQHG�
WKH�JOREDO�GRZQZDUG�WUHQG�IRU�YLROHQW�FRQÀLFW�GHDWKV��1DWXUDO�GLVDVWHUV�RQ�WKH�
RWKHU�KDQG�KDG�DOUHDG\�FDXVHG�IRXU�WLPHV�DV�PDQ\�GHDWKV�LQ�,QGRQHVLD�LQ�WKH�
¿UVW�GHFDGH�RI�WKH�WZHQW\�¿UVW�WKDQ�WKH�ZKROH�RI�WKH�WZHQWLHWK�FHQWXU\��DQG�ZLOO�
FHUWDLQO\�FDXVH�PDQ\�PRUH�

ESTIMATING THE POPULATION EFFECTS OF MODERN ERUPTIONS 

7KHUH�DUH�SX]]OHV�DERXW�WKH�SRSXODWLRQ�KLVWRU\�RI�WKH�WHFWRQLFDOO\�WKUHDWHQHG�
LVODQG�DUF�IURP�6XPDWUD�WR�/X]RQ��DQG�HVSHFLDOO\�LWV�YROFDQLF�MHZHO��-DYD��0DS�
����7KH�HQWLUH�UHJLRQ�KDG�SRSXODWLRQ�GHQVLWLHV�ZHOO�EHORZ�WKH�UHVW�RI�KXPLG�
$VLD�LQ�WKH�HDUO\�����V�ZKHQ�SRSXODWLRQ�EHJDQ�WR�EH�DVVHVVHG�DFFXUDWHO\��HYHQ�
WKRXJK�KXPDQV�KDG�ÀRXULVKHG�LQ�WKLV�UHJLRQ�IRU�ORQJHU�WKDQ�LQ�PRVW�RI�$VLD��
VXUYLYLQJ� WKH� LFH� DJHV� DV�ZDV� QRW� SRVVLEOH� IXUWKHU� QRUWK�� ,WV� HQYLURQPHQWDO�
FRQGLWLRQV�ZHUH� FRQJHQLDO� WR� KXPDQ� OLIH�� DQG� LWV� YROFDQLF� VRLOV� DQG� KXPLG�
FOLPDWH�ZHUH� IDYRXUDEOH� WR� DJULFXOWXUH��ZKLFK� KDG� EHHQ� SUDFWLFHG� WKHUH� IRU�
DW� OHDVW� ������ \HDUV��7KLV�ZDV� GHPRQVWUDWHG� E\� WKH� DVWRQLVKLQJ� JURZWK� RI�
SRSXODWLRQ�RI�WKH�WZR�PDLQ�YROFDQLF�ULFH�EDVNHWV�LQ�WKH�µPLOG¶�SHULRG�EHWZHHQ

�����DQG�������-DYD�JUHZ�IURP�DERXW�VL[�WR�����PLOOLRQ��DFKLHYLQJ�RQH�RI�WKH�
KLJKHVW�UXUDO�SRSXODWLRQ�GHQVLWLHV�LQ�WKH�ZRUOG��,Q�JHQHUDO�GHPRJUDSKHUV�KDYH�
HLWKHU�VWUXJJOHG�WR�VKRZ�WKH�HDUOLHVW�HVWLPDWHV�PXVW�KDYH�EHHQ�PXFK�WRR�ORZ��RU�
H[SODLQHG�H[WUHPHO\�ORZ�JURZWK�UDWHV�SULRU�WR�WKH�FRORQLDO�SHDFH�E\�D�SDWWHUQ�
RI�GLVHDVH�DQG�VPDOO�VFDOH�ZDUIDUH��DV�LQGHHG�GLG�,��5HLG��������7KH�SDWWHUQ�RI�
SHULRGLF�PHJD�GLVDVWHUV��SDUWLFXODUO\�LQ�WKH�IRUP�RI�YROFDQLF�HUXSWLRQV�DIIHFWLQJ�
DJULFXOWXUH�� PXVW� QRZ� EH� EXLOW� LQWR� WKLV� H[SODQDWLRQ�� 9ROFDQLF� HUXSWLRQV�
DOWHUQDWHO\�HQDEOHG�LQWHQVH�DJULFXOWXUDO�SURGXFWLRQ�WKURXJK�WKH�ULFK�YROFDQLF�
VRLOV��DQG�GHVWUR\HG�LW�E\�DVK�GHSRVLWV�DQG�WKH�EORFNLQJ�RXW�RI�VXQOLJKW��%XW�VR�
OLWWOH�RI�WKH�GHVWUXFWLYH�SRZHU�ZDV�GLVSOD\HG�LQ�WKH�UHODWLYHO\�FDOP�SHULRG�DIWHU�
�����WKDW�HYHQ�WKH�KLVWRULDQV�KDYH�QHJOHFWHG�WKLV�OLNHOLKRRG�

7KH�7DPERUD�HUXSWLRQ�RI�$SULO������KDV�DWWUDFWHG�PRUH�DWWHQWLRQ�WKDQ�RWKHU�
6RXWKHDVW�$VLDQ�GLVDVWHUV��RQFH�LW�ZDV�GLVFRYHUHG�WR�KDYH�EHHQ�WKH�FDXVH�RI�
WKH�QRWRULRXV�µ\HDU�ZLWKRXW�VXPPHU¶�LQ�:HVWHUQ�(XURSH�DQG�1RUWK�$PHULFD�
LQ� ������ %HVLGHV� OHDYLQJ� D� VXEVWDQWLDO� DVK� GHSRVLW� LQ� WKH� LFH� FDSV� RI� ERWK�

2� 6HH�IXUWKHU�3LQNHU������
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SRODU�UHJLRQV��LW�ORZHUHG�WHPSHUDWXUHV�LQ�WKH�QRUWKHUQ�KHPLVSKHUH�DQG�FDXVHG�
GLVDVWURXV�FURS�IDLOXUHV�DQG�IUHDNLVK�ZHDWKHU��2SSHQKHLPHU��������,WV�HIIHFWV�
LQ�,QGRQHVLD�LWVHOI�ZHUH�SUREDEO\�WKH�PRVW�DFXWH��ZH�NQRZ�IRU�H[DPSOH�WKDW�
WKH� JOREDO� FOLPDWH�DIIHFWLQJ� /DNL� HUXSWLRQV� LQ� ,FHODQG� LQ� ����� DOVR� NLOOHG�
������SHU�FHQW�RI�,FHODQG¶V�SRSXODWLRQ�DQG�PRVW�RI�LWV�OLYHVWRFN�WKURXJK�WKH�
GHSRVLW�RI�K\GURJHQ�ÀXRULGH�DQG�VXOSKXU�GLR[LGH��/RFDO�HIIHFWV�RI�VRXWKHDVW�
$VLDQ�PHJD�HUXSWLRQV�LQ�6RXWKHDVW�$VLD��KRZHYHU��DUH�VFDUFHO\�EHJLQQLQJ�WR�
EH� LQYHVWLJDWHG��0RVW� VFKRODUO\� LQWHUHVW�KDV�EHHQ�GHYRWHG� WR� WKH�HIIHFWV�RI�
,QGRQHVLD¶V�HUXSWLRQV�RQ�JOREDO�FOLPDWH��QRWDEO\�WKH�ORZHULQJ�RI�WHPSHUDWXUHV�
LQ� WKH�QRUWKHUQ�KHPLVSKHUH��0DVV�	�3RUWPDQ�������%ULIID�et al. 1998). By 
ORRNLQJ�DW�SRSXODWLRQ�¿JXUHV�KHUH��,�KRSH�WR�VXJJHVW�WKH�GLPHQVLRQV�RI�GDPDJH�
WR� WKH� QHDUE\� VRFLDO� VWUXFWXUH� RI� WKHVH�PHJD�HUXSWLRQV�� WKRXJK�PXFK�PRUH�
UHVHDUFK�LV�QHHGHG�WR�XQGHUVWDQG�WKH�PHFKDQLVPV�E\�ZKLFK�WKLV�RFFXUUHG�

7KRVH�GLUHFWO\�NLOOHG�LQ������E\�WKH�H[SORVLRQ�RI�JDVHV�DQG�ODYD�ÀRZV�ZHUH�
PDLQO\�RQ� WKH�7DPERUD�3HQLQVXOD� IRUPHG�E\� WKH�PRXQWDLQ�RQ� WKH� LVODQG�RI�
6XPEDZD��ZKHUH� WKH� H[SORVLRQ� NLOOHG� YLUWXDOO\� HYHU\ERG\�� DURXQG� �������
SHRSOH�� 7KH� 7DPERUD� ODQJXDJH�� D� ZRUG�OLVW� RI� ZKLFK� KDG� EHHQ� FROOHFWHG�
E\� 5DIÀHV� EHIRUH� WKH� HUXSWLRQ�� ZDV� ZLSHG� RXW�� HOLPLQDWLQJ� ZKDW� LV� QRZ�
XQGHUVWRRG�WR�KDYH�EHHQ�E\�IDU�WKH�PRVW�ZHVWHUO\�VXUYLYDO�RI�D�3DSXDQ�W\SH�
�QRQ�$XVWURQHVLDQ�� ODQJXDJH� �'RQDKXH��������)LJXUHV�EHWZHHQ��������DQG�
�������DUH�RIWHQ�FLWHG�IRU�WKH�QXPEHUV�ZKR�GLHG�IURP�KXQJHU�DQG�GLVHDVH�LQ�
WKH�UHPDLQGHU�RI�WKH�LVODQG�RI�6XPEDZD��DQG�LQ�/RPERN��%DOL�DQG�(DVW�-DYD�
WR�LWV�ZHVW��DV�DJULFXOWXUH�ZDV�GHVWUR\HG�E\�DVK�GHSRVLWV�DQG�ODFN�RI�VXQOLJKW��
6XFK�HVWLPDWHV�DUH�QHFHVVDULO\�H[WUHPHO\�VSHFXODWLYH�LQ�WKH�DEVHQFH�RI�DFFXUDWH�
SRSXODWLRQ�GDWD�IRU�WKH�SHULRG��+DUYHVWV�LQ�%DOL��WKH�EHVW�GRFXPHQWHG��ZHUH�
GUDVWLFDOO\� DIIHFWHG� IRU� WKH� QH[W� IRXU� \HDUV�� 7KH� HIIHFW� ZDV� ZRUVHQHG� E\�
D�VHYHUH�HDUWKTXDNH�LQ�%DOL�LQ�1RYHPEHU�RI�WKH�VDPH�\HDU��ZKLFK�FDXVHG�WKH�
FUDWHU� ODNH� RI�0RXQW�3DQJLOLQJDQ� WR� EXUVW� LWV� EDQNV�� GHVWUR\LQJ� VHYHQWHHQ�
YLOODJHV�LQ�1RUWK�%DOL�DQG�NLOOLQJ�DQ�HVWLPDWHG��������SHRSOH��7KH�GHYDVWDWHG�
SRSXODWLRQ�ZDV�WKHQ�DVVDLOHG�E\�LQIHVWDWLRQV�RI�UDWV�ZKLFK�FRQVXPHG�PXFK�RI�
WKH�OLWWOH�IRRG�OHIW��$�'XWFK�YLVLWRU�WR�%DOL�LQ������FRXQWHG����FRUSVHV�O\LQJ�
EHVLGH�WKH����NP�WUDFN�EHWZHHQ�%DGXQJ�DQG�*LDQ\DU��KDYLQJ�SUHVXPDEO\�IDLOHG�
WR� VXUYLYH� WKH� GHVSHUDWH�ZDON� LQ� VHDUFK� RI� IRRG��7KH� VDPH�'XWFK� REVHUYHU�
SRLQWHG�RXW��µ7KH�ORUGV�DUH�GLUW�SRRU��ZKLOH�WKH�SHRSOH�VXIIHU�JUHDW�GHSULYDWLRQV�
DQG�RIWHQ�JR�KXQJU\¶��2QO\�DIWHU�������\HDUV�RI�PLVHU\�GLG�WKH�HFRORJLFDO�FXUVH�
WXUQ�DJDLQ�WR�D�EOHVVLQJ�DV�WKH�QXWULHQWV�LQ�WKH�DVK�ZHUH�DEVRUEHG�WR�IHUWLOLVH�
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%DOL¶V� VRLOV� �9DQ� GHU�.UDDQ� ������ �������� >TXRWDWLRQ� RQ� S�� ���@�� VHH� DOVR�
&UHHVH������������

Table 1

Population Effects of Krakatau Eruption May 1883 on

Two Java Residencies

BANTEN BATAVIA

population
if at

1.6%
Missing

popula- 

tion

if at

1.6%
missing

1882 560,660 838,015

1883 538,186 569,631 31,445 835,943 851,423 15,480

1884 541,216 ������� ������ ������� 865,046 1,250

1885 528,696 588,005 59,309 ������� ������� -

1886 544,321 ������� 53,092 926,892 892,949 -

���� 561,003 ������� 45,969 ������� ������ -

Source: Boomgaard & Gooszen 1991: 116.

$W�WKH�WLPH�RI�WKH�.UDNDWDX�HUXSWLRQ�LQ�0D\������SRSXODWLRQ�DQG�SURGXFWLRQ�
¿JXUHV�ZHUH�D�OLWWOH�EHWWHU��WKRXJK�VWLOO�LQDGHTXDWH�WR�GHWHUPLQH�WKH�IXOO�HIIHFWV�
RI� WKH� HUXSWLRQ��7KH� FORVHVW� UHJHQFLHV� WR�.UDNDWDX��%DQWHQ� DQG�%DWDYLD� LQ�
-DYD�DQG�/DPSXQJ�LQ�6XPDWUD��DOO� ORVW�D�VLJQL¿FDQW�SRSXODWLRQ�LQ� WKH�\HDUV�
LPPHGLDWHO\�DIWHU�WKH�HUXSWLRQ��WKRXJK�,�DP�QRW�DZDUH�RI�DQ\�VSHFL¿F�VWXG\�
RI� WKHVH� HIIHFWV��7DEOH� �� JLYHV� RI¿FLDO�¿JXUHV�IRU� WKH� WZR� -DYD� UHVLGHQFLHV�
FRPSDUHG�ZLWK�WKH�H[SHFWHG�JURZWK�UDWH�IRU�-DYD�RI�WKH�SHULRG��HVWLPDWHG�E\�
%RRPJDDUG�DQG�*RRV]HQ��������DV�����SHU�FHQW�SHU�\HDU�

)LJXUHV�IRU�/DPSXQJ�DUH�DYDLODEOH�DW�¿YH�\HDU�LQWHUYDOV��VKRZLQJ�D�SRSXODWLRQ�
RI� �������� LQ� �����KDYLQJ� GURSSHG� WR� �������� LQ� ������ EXW� UHFRYHULQJ� WR�
��������LQ�������$OORZLQJ�IRU�H[SHFWHG�SRSXODWLRQ�JURZWK��ZKLFK�ZDV�DW�����
SHU� FHQW�SHU�\HDU�ZKHQ�¿JXUHV�DUH� DYDLODEOH� IRU������������ WKH�SRSXODWLRQ�
VKRXOG�KDYH�JURZQ�WR���������LQ������DQG���������LQ�������%RRPJDDUG�	�
*RRV]HQ� ������ ���� �����7KH�PLVVLQJ� SRSXODWLRQ�ZRXOG� WKHQ� EH� ������� LQ�
�����DQG��������LQ�������8QIRUWXQDWHO\�WKHUH�DUH�QR�VXFK�UHOLDEOH�¿JXUHV�IRU�
3DOHPEDQJ��-DPEL�DQG�%HQJNXOX��ZKLFK�ZHUH�YHU\�OLNHO\�DOVR�DIIHFWHG�E\�WKH�
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FORXG�RI�DVK��2I¿FLDOV�QRWHG�WKDW�µIHYHU¶�ZDV�D�SDUWLFXODUO\�YLUXOHQW�NLOOHU�LQ�
�����DQG�������µZKHQ�ODUJH�QXPEHUV�RI�SHRSOH�ZHUH�UHQGHUHG�KRPHOHVV�E\�
WKH�HUXSWLRQ�RI�.UDNDWDX¶��DQG�WKDW�WKLV�DIIHFWHG�QRW�RQO\�%DQWHQ�DQG�%DWDYLD��
EXW�DOVR�%DQ\XPDV�DQG�%DJHOHQ�IXUWKHU�HDVW��%RRPJDDUG�	�*RRV]HQ�������
�����%DJHOHQ¶V�SRSXODWLRQ��LQGHHG��ZDV�UHFRUGHG�DV�VXIIHULQJ�DQ�DEVROXWH�GURS�
IURP����������LQ������WR�����������LQ�������%RRPJDDUG�	�*RRV]HQ�������
������ZKLFK�UHSUHVHQWV�D�ORVV�RI��������LQKDELWDQWV�IURP�WKH�����������ZKLFK�
ZRXOG�KDYH�EHHQ�UHDFKHG�LI�-DYD¶V�RYHUDOO�JURZWK�UDWH�RI�����SHU�FHQW�SHU�\HDU�
KDG�RFFXUUHG��6LQFH�WKH�LQWHUYHQLQJ�UHVLGHQFLHV�RI�3ULDQJDQ�DQG�%DQ\XPDV�GLG�
QRW�VKRZ�VXFK�D�FOHDU�HIIHFW��KRZHYHU��ZH�VKRXOG�EH�FDXWLRXV�LQ�DWWULEXWLQJ�DOO�
WKLV�ORVV�WR�WKH�LPSDFW�RI�.UDNDWDX�

1HYHUWKHOHVV�WKH�ORQJHU�WHUP�HIIHFWV�RI�WKH�HUXSWLRQ�RQ�PRUWDOLW\�WKURXJK�FURS�
IDLOXUH��VWDUYDWLRQ��ODFN�RI�FOHDQ�ZDWHU�DQG�DWWHQGDQW�GLVHDVHV��ZHUH�FHUWDLQO\�
JUHDWHU� WKDQ� WKH� ������� FRQYHQWLRQDOO\� DWWULEXWHG� WR� .UDNDWDX�� PDLQO\� DV�
YLFWLPV�RI�LWV�WVXQDPL��$�PRUH�UHDOLVWLF�HVWLPDWH�IRU�WKH�\HDUV���������ZRXOG�
EH�LQ�H[FHVV�RI���������

$OWKRXJK� ,�KDYH�QRW� ORFDWHG� ULFH� FURS�\LHOGV� LQ� WKHVH�\HDUV��3LHUUH�YDQ�GHU�
(QJ¶V�¿JXUHV�PDNH�FOHDU�WKDW�WKHUH�ZDV�D�VLJQL¿FDQW�GURS�LQ�WKH�DYDLODELOLW\�RI�
ULFH�SHU�FDSLWD�LQ�-DYD�DV�D�ZKROH�EHWZHHQ������DQG�������ZLWK�WKH�VKDUSHVW�
GURS�LQ�������%HWZHHQ���������DQG���������WKH�GURS�KH�FDOFXODWHG�ZDV������
SHU�FHQW�LQ�ULFH�DYDLODELOLW\�SHU�FDSLWD��DOWKRXJK�RQO\���SHU�FHQW�LI�DGGLQJ�DOO�WKH�
¿YH�RWKHU�VWDSOH�IRRG�FURSV�RI�-DYD��YDQ�GHU�(QJ������������������1XWULWLRQ�
OHYHOV�DQG�HYHQ�PHDVXUHG�KHLJKWV�RI�VDPSOH�SRSXODWLRQV�UHDFKHG�WKHLU�QDGLU�
LQ� -DYD� EHWZHHQ� ����� DQG� ������ -DYDQHVH� DSSHDU� WR� KDYH� EHHQ� DERXW� WZR�
FHQWLPHWHUV� VKRUWHU� LQ� WKH�����V� WKDQ� LQ� WKH�����V�� DV�ZHOO� DV�PRUH�SRRUO\�
QRXULVKHG��%DWHQ��6WHJO�	�YDQ�GHU�(QJ��������YDQ�GHU�(QJ�DQG�KLV�FROOHDJXHV�
DOUHDG\�GUHZ�DWWHQWLRQ�WR�WKH�.UDNDWDX�HUXSWLRQ�DV�RQH�RI�FRQWULEXWLQJ�IDFWRUV�
WR�WKLV�DSSDUHQW�QDGLU�LQ�WKH�OLYLQJ�FRQGLWLRQV�RI�WKH�LQKDELWDQWV�RI�-DYD�

3RSXODWLRQ� GDWD� LV� EHWWHU� IRU� WKH� WZHQWLHWK� FHQWXU\�� ZKHQ� WKH� PRVW� OHWKDO�
HUXSWLRQ�RI�D�FRPSDUDWLYHO\�TXLHW�FHQWXU\�ZDV� WKDW�RI�.HOXG�RQ�������0D\�
������7KH� LPPHGLDWH� GHDWKV� IURP�S\URFODVWLF� ÀRZV�DQG� WKH� EXUVWLQJ� RI� LWV�
FUDWHU�ODNH�ZHUH�UHSRUWHG�DV��������SULPDULO\�LQ�%OLWDU��.HGLUL��(DVW�-DYD��WR�
WKH�LPPHGLDWH�VRXWKZHVW�RI�WKH�YROFDQR��7KH�GHDWKV�UHVXOWLQJ�IURP�VWDUYDWLRQ��
GLVHDVH� DQG� GLVORFDWLRQ�ZHUH� IDU� JUHDWHU�� SDUWLFXODUO\� LQ� WKH� GLVWULFWV� WR� WKH�
LPPHGLDWH� ZHVW� DQG� QRUWKZHVW� RI� WKH� PRXQWDLQ�� WKH� GLUHFWLRQ� LQ� ZKLFK�
SUHYDLOLQJ�ZLQGV�FDUU\� WKH�DVK�GHSRVLW��7KLV�PHDQV� WKH�UHJHQFLHV�RI�.HGLUL��
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6XUDED\D��5HPEDQJ��0DGXUD�DQG�HYHQ�6XUDNDUWD�DQG�6HPDUDQJ��DOO�RI�ZKLFK�
VKRZHG�D�VXEVWDQWLDO�SRSXODWLRQ�GH¿FLW�LQ������DQG�������HYHQ�IURP�WKH�ORZ�
SRLQW�FUHDWHG�E\�WKH�LQÀXHQ]D�HSLGHPLF�LQ�������ZKHQ�-DYD¶V�SRSXODWLRQ�ZDV�
UHSRUWHG�DV���������EHORZ�ZKDW�LW�KDG�EHHQ�LQ�������,Q������LW�ZDV�OLVWHG�DV�
��������ORZHU�DJDLQ��DOWKRXJK�WKH�YLUXOHQW�VWDJH�RI�WKH�LQÀXHQ]D�HSLGHPLF�ZDV�
RYHU��%RRPJDDUG�	�*RRV]HQV������������

6LGGDUWK�&KDQGUD�KDV�PDGH�VRPH�VRSKLVWLFDWHG�FDOFXODWLRQV�RQ�WKH�SRSXODWLRQ�
¿JXUHV�RI� WKLV� SHULRG� WR� VKRZ� WKDW�� JLYHQ� WKH� H[SHFWHG� SRSXODWLRQ� LQFUHDVH�
RI������SHU�FHQW�SHU�DQQXP�LQ�WKLV�SHULRG��-DYD�LQ�IDFW�ORVW�RYHU�IRXU�PLOOLRQ�
SHRSOH�WR�WKH�LQÀXHQ]D�HSLGHPLF��UDWKHU�WKDQ�WKH�����PLOOLRQ�IRU�DOO�,QGRQHVLD�
PHQWLRQHG� LQ� WKH� OLWHUDWXUH�� &KDQGUD� GRHV� QRW� FRQVLGHU� RWKHU� FRQWULEXWLQJ�
IDFWRUV�WR�WKH�KLJK�PRUWDOLW\�RI�WKLV�SHULRG��DV�WKRVH�RQ�WKH�JURXQG�DW�WKH�WLPH�
ZHUH�REOLJHG�WR�GR��&KDQGUD�������

Table 2

Missing Population After WKH�,QÀXHQ]D�&ULVLV�<HDU�RI�����

1918 1920 LI�DW������ missing PLVVLQJ��

All Java ���������� ���������� 34,554,945 121,469 �����

Kediri ��������� 1,990,538 2,135,536 144,998 �����

Surabaya 2,445,082 2,396,520 2,531,409 134,888 �����

Madura ��������� ��������� 1,820,126 ������ �����

Madiun 1,561,099 1,586,008 1,616,215 ������ �����

Surakarta 2,010,368 2,029,843 2,081,346 51,503 �����

Rembang 1,611,420 1,641,859 1,668,313 26,454 �����
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Map 3

Administrative division of Java, c. 1935

7KH� SDUWLFXODUO\� KLJK�PRUWDOLW\� LQ� WKH� UHVLGHQFLHV� LQ� .HOXG¶V� µVKDGRZ¶� LQ�
����� DQG� ������ KRZHYHU��PDNHV� FOHDU� WKDW� WKH� HIIHFW� RI� WKH� HUXSWLRQ�ZDV�
YHU\�JUHDW� LQGHHG��ZKHWKHU�IURP�WKH�GHSRVLW�RI�DVK�DQG�VXSKRURXV�DFLGV��RU�
UHGXFHG�VXQOLJKW��7DEOH���VKRZV�WKDW�WKH�PLVVLQJ�SRSXODWLRQ�LQ�WKH�FULVLV�\HDUV�
�����DQG�������DIWHU�WKH�ZRUVW�LPSDFW�RI�WKH�LQÀXHQ]D�LQ�������ZDV�LQ�DOPRVW�
H[DFW�SURSRUWLRQ�WR�WKH�GLVWDQFH�IURP�0RXQW�.HOXG�LQ�WKH�DVK�VKDGRZ�RI�WKH�
HUXSWLRQ��7KLV�XQH[SHFWHGO\�ODUJH�GLVFUHSDQF\�EHWZHHQ�WKH�UHVLGHQFLHV�LQ�WKH�
LPPHGLDWH�VKDGRZ�RI�.HOXG�LV�D�VWULNLQJ�GHPRQVWUDWLRQ�RI�WKH�LQGLUHFW�HIIHFWV�
RQ� KHDOWK� DQG�PRUWDOLW\� RI�PDMRU� YROFDQLF� HUXSWLRQV�� ,W� GHPRQVWUDWHV� WKDW��
ZKHUHDV� WKH� UHVW�RI�-DYD�ZDV� UHFRYHULQJ� LQ������DQG������IURP�WKH�VHYHUH�
LPSDFW�RI�WKH�LQÀXHQ]D�HSLGHPLF�LQ�������WKH�DUHDV�PRVW�DIIHFWHG�E\�WKH�.HOXG�
HUXSWLRQ�FRQWLQXHG�WR�ORVH�SRSXODWLRQ�HYHQ�LQ�DEVROXWH�WHUPV��7KDW�WKH�DGMDFHQW�
UHVLGHQFLHV�VKRXOG�ORVH�LQ�H[FHVV�RI�¿YH�SHU�FHQW�RI�WKHLU�H[SHFWHG�SRSXODWLRQ��
DQG� WKDW� WKH� WRWDO� ORVV�H[FHHGHG�KDOI�D�PLOOLRQ��VKRZV�FRQYLQFLQJO\� WKDW�ZH�
QHHG�WR�UHYLVLW�WKH�ODUJHU�HUXSWLRQV�LQ�WKH�HUD�EHIRUH�DFFXUDWH�SRSXODWLRQ�FRXQWV�
ZLWK�WKH�H[SHFWDWLRQ�WKDW�WKH�HIIHFW�RQ�SRSXODWLRQ�ZLOO�EH�YHU\�JUHDW�
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7KH�HUXSWLRQ�RI�0RXQW�3LQDWXER�LQ�������ZLWK�D�VHFRQG��������WKH�PRVW�UHFHQW�
LQ�WKH�UHJLRQ�WR�UHDFK���RQ�WKH�9(,�VFDOH��UHYHDOHG�KRZ�PRGHUQ�PRQLWRULQJ�
DQG� WLPHO\� HYDFXDWLRQ� FDQ� UHGXFH� GHDWKV� IURP� D�PHJD�HUXSWLRQ�� HVSHFLDOO\�
ZKHQ�LW�EHKDYHV�DV�FR�RSHUDWLYHO\�DV�3LQDWXER�LQ�D�JUDGXDOO\�HVFDODWLQJ�VHULHV�
RI�ZDUQLQJ� HYHQWV�� �������SHRSOH�ZHUH� HYDFXDWHG� LQ� WKH�PRQWK�EHIRUH� WKH�
HUXSWLRQ��LQFOXGLQJ��������IURP�WKH�86�$LU�)RUFH�EDVH�DW�7DUODF�����NP�IURP�
WKH� YROFDQR��ZKLFK�ZDV� QHYHU� UH�HVWDEOLVKHG�� ,W�ZDV� HVWLPDWHG� WKDW� �������
RI� WKHVH�ZRXOG�KDYH�GLHG� LPPHGLDWHO\� IURP� WKH� HUXSWLRQ�� WKRXJK�RQO\�����
GLG�VR��PRVWO\�IURP�FROODSVLQJ�URYHV�IURP�WKH�ZHLJKW�RI�DVK��7KH�UHFHQW�GDWH�
RI� WKLV�GLVDVWHU�SURYLGHV�EHWWHU�GRFXPHQWDWLRQ�RI� WKH�HIIHFWV�RQ�DJULFXOWXUH��
6RPH�������VTXDUH�NLORPHWUHV�ZHUH�FRYHUHG�ZLWK�DVK�DW�OHDVW����FP�LQ�GHSWK��
DQG�������VTXDUH�NP�DW�OHDVW���FP��7ZR�\HDUV�DIWHU�WKH�HYHQW��LW�ZDV�HVWLPDWHG�
WKDW�����PLOOLRQ�SHRSOH�ZHUH�DIIHFWHG�DQG�������KRXVHV�GHVWUR\HG��PRVWO\�LQ�
=DPEDOHV��3DPSDQJD�DQG�7DUODF���������KHFWDUHV�RI�ULFH�ODQG�ZHUH�GHVWUR\HG�
�FRPSDUHG�ZLWK��������KHFWDUHV�IRU�.HOXG�LQ�������³.HOXG�9ROFDQR´���DW�D�FRVW�
LQ�ORVW�SURGXFWLRQ�RI�����PLOOLRQ�SHVRV����������KHDG�RI�OLYHVWRFN�DQG�SRXOWU\�
ZHUH�EHOLHYHG�WR�KDYH�GLHG��PDNLQJ�D�IXUWKHU�ORVV�RI�����PLOOLRQ�SHVRV��7KH�
'HSDUWPHQW�RI�$JULFXOWXUH�LQ�&HQWUDO�/X]RQ�WKHQ��������FDOFXODWHG�WRWDO�ORVVHV�
IURP�ODKDUV�DQG�DVK�GHSRVLW�DV�����ELOOLRQ�SHVRV������PLOOLRQ���0HUFDGR�et al. 

������3DSSDV�������

OTHER LIKELY VOLCANIC CONSEQUENCES

$OWKRXJK�-DYD�ZDV�IDU�EHWWHU�NQRZQ�WR�WKH�'XWFK�WKDQ�WKH�RWKHU�,QGRQHVLDQ�
LVODQGV� LQ� WKH� HLJKWHHQWK� DQG� QLQHWHHQWK� FHQWXULHV��ZH� VWLOO� NQRZ� WRR� OLWWOH�
DERXW�YROFDQLF�DQG�RWKHU�GLVDVWHUV�HYHQ�WKHUH�EHIRUH�.UDNDWDX��������FDSWXUHG�
WKH�ZRUOG¶V�DWWHQWLRQ��:KHQ� UHODWLYHO\�GHWDLOHG�SRSXODWLRQ�VXUYH\V�EHJDQ� WR�
EH�PDGH� E\�5DIÀHV�DURXQG� ����� DQG� WKH� UHWXUQLQJ�'XWFK� IURP� ������ WKH�
ORZ�SRSXODWLRQ�RI�WZR�DUHDV�VWDQGV�RXW�±�WKH�6XQGDQHVH�DUHD�RI�3DUDK\DQJDQ�
�:HVW� -DYD�� DQG� WKH� HDVWHUQ� VDOLHQW� RI� -DYD�� %RRPJDDUG� VKRZV� SRSXODWLRQ�
GHQVLWLHV�IRU������RI�WHQ�SHU�VTXDUH�NP�IRU�WKH�ZKROH�RI�3DUDK\DQJDQ��FRYHULQJ�
IXOO\� KDOI� RI�:HVW� -DYD��� QLQH� IRU�.UDZDQJ� WR� LWV� QRUWK� DQG� RQO\� IRXU� IRU�
%DQ\XZDQJL��WKH�HDVWHUQPRVW�RI�-DYD¶V�UHVLGHQFLHV��DJDLQVW�DQ�RYHUDOO�GHQVLW\�
IRU�-DYD�RI�����%RRPJDDUG�����������7KH�7DVLNPDOD\D�DUHD�RI�:HVW�-DYD�ZDV�
GHYDVWDWHG�LQ������E\�WKH�ODYD�ÀRZ�IURP�D�ELJ�HUXSWLRQ�RI�0RXQW�*DOXQJJXQJ�
�9(,� ���� UHFRUGHG� DV� KDYLQJ� GLUHFWO\� NLOOHG� ����� SHRSOH� �%URQWR� ������
6PLWKVRQLDQ�*93���7KH�HDUOLHVW�(XURSHDQ�DFFRXQWV�LQ�WKH�HLJKWHHQWK�FHQWXU\�
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MXGJHG�LW�D�VSDUVHO\�SHRSOHG�SODFH�RI�µVLPSOH�DQG�XQHGXFDWHG�PRXQWDLQHHUV¶��
5DIÀHV�QRWHG� IRUPHUO\� FXOWLYDWHG� DUHDV� RI� 3DUDK\DQJDQ� DEDQGRQHG� LQ� KLV�
�5DIÀHV�������,���������TXRWDWLRQ�RQ�S�������

7KHVH�SRRUO\�SRSXODWHG�DUHDV�DUH�IRU�WKH�VDPH�UHDVRQ�DPRQJ�WKH�PRVW�IHUWLOH�
LQ� -DYD�� ZLWK� DPRQJ� WKH� KLJKHVW� SURGXFWLYLW\� SHU� KHFWDUH� LQ� -DYD�� 7KHLU�
SRSXODWLRQV�LQFUHDVHG�SDUWLFXODUO\�GUDPDWLFDOO\�GXULQJ�WKH�JHRORJLFDOO\�TXLHWHU�
WLPHV�DIWHU�������HYHQ�WKRXJK�WKH������.UDNDWDX�HUXSWLRQ�DJDLQ�GHSRSXODWHG�
WKH�VRXWK�ZHVWHUQ�FRUQHU��7RGD\�6XQGDQHVH�VSHDNLQJ�:HVW�-DYD��PLQXV�-DNDUWD�
DQG�%DQWHQ��LV�,QGRQHVLD¶V�PRVW�SRSXORXV�SURYLQFH�ZLWK�WKH�GHQVHVW�SRSXODWLRQ�
�H[FHSW�IRU�WKH�FLW\�SURYLQFHV��RI�������SHU�VTXDUH�NP�

,Q�WKH�HDVWHUQPRVW�VDOLHQW�RI�-DYD��WKH�Oosthoek WR�WKH�'XWFK���WKH�DOPRVW�WRWDO�
GHSRSXODWLRQ�RI�%DQ\XZDQJL�E\������LV�XVXDOO\�DWWULEXWHG�WR�WKH�SURORQJHG�
ZDUIDUH�RYHU� WKH� DUHD�EHWZHHQ�+LQGX�%DOLQHVH� DQG�0XVOLP�0DWDUDP��ZLWK�
WKH�'XWFK�(DVW�,QGLD�&RPSDQ\��9HUHHQLJGH�2RVW�,QGLVFKH�&RPSDJQLH��92&��
DGGLQJ�D�QDVW\�NLQG�RI�VFRUFKHG�HDUWK�SROLF\�ZKHQ�WKH\�LQWHUYHQHG�DIWHU�WDNLQJ�
RYHU�0DWDUDP¶V�FODLPV�LQ�������%XW�LW�LV�OLNHO\�WKDW�WKH�HUXSWLRQ�RI�7DPERUD�
LQ�������DQG�RI�WKH�2RVWKRHN¶V�RZQ�XQXVXDOO\�DFWLYH�YROFDQRHV��DOVR�SOD\HG�D�
VLJQL¿FDQW�UROH��.XPDU�������������0RXQW�,MHQ�SRVVHVVHV�WKH�ODUJHVW�FDOGHUD�
LQ�-DYD�DW���NP��DQG�WKH�ZRUOG¶V�ODUJHVW�DFLGLF�FUDWHU�ODNH�ZKLFK�FRQIHUV�ERWK�
EHQH¿WV�RI� VXOSKXU� GHSRVLWV� DQG� JUHDW� GDQJHUV� RI� VSLOODJH� LQ� HUXSWLRQV� WKDW�
RFFXUUHG�LQ������DQG�������1HDUE\�0RXQW�5DXQJ�KDV�HUXSWHG����WLPHV�VLQFH�
������EXW�LWV�HDUOLHU�HUXSWLRQV�ZHUH�PRUH�VHYHUH��FDXVLQJ�QXPHURXV�GHDWKV�LQ�
������������DQG�-DQXDU\�������7KHUH�LV�D�VXJJHVWLRQ�RI�WKH�PHPRU\�RI�SDVW�
GHYDVWDWLRQV�RI�ULFH�DJULFXOWXUH�LQ�D�UHSRUW�E\�9DQ�5\FN�RQ�WKH�SHRSOHV�OLYLQJ�
RQ�WKH�VORSHV�RI�0RXQW�%URPR�>%UDPD@�LQ�(DVW�-DYD�LQ�������:KLOH�KH�DGPLUHG�
WKHLU�XSULJKWQHVV� DQG� µSHDFDELOLW\¶��9DQ�GHQ�%HUJ� IRXQG� WKHP�DVWRQLVKLQJO\�
µEOLQG�DQG�VXSHUVWLWLRXV¶�ZKHQ�LW�FDPH�WR�ULFH�DJULFXOWXUH��µ2Q�WKH�ZKROH�RI�
�0RXQW��%UDPD��DQG�WKH�QHDUE\�7HQJJHU�DQG�7MLHULVFKH�UDQJHV��WKH\�ZLOO�SODQW�
QR�SDGL��DQG�ZLOO�DOVR�VWDPS�KXVN�QR�SDGL�LQWR�ULFH��LQ�WKH�EHOLHI�WKDW�WR�GR�VR�
ZRXOG�FDXVH� WKH�JUHDWHVW�PLVIRUWXQH� WR�EH�YLVLWHG�RQ� WKHLU� ODQG�DQG�SHRSOH¶�
�9DQ�5\FN������������3

3� (UXSWLRQV�RI�WKH�7HQJJHU�&DOGHUD�DUHD�DUH�WKRXJKW�YHU\�XQFHUWDLQO\�WR�KDYH�RFFXUUHG�LQ�������
�����������DQG������

$QWKRQ\�5HLG�_�Population History In A Dangerous Environment:  .....
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VOLCANOES AND HINDU-BUDDHIST CIVILIZATION

:HVW��-DYD¶V��GLVFRQWLQXLW\��LV� �SDUWLFXODUO\��VWULNLQJ���DV��LW� �ZDV��WKH��VLWH��
RI�WKH�HDUOLHVW�LQVFULSWLRQV�LQ�-DYD��HYLGHQFH�IRU�VRPH�NLQG�RI�SROLW\�QDPHG�
7DUXPDQHJDUD� RQ� WKH� FRDVW� DV� HDUO\� DV� WKH� ¿IWK�FHQWXU\�� -DYDQHVH� OHJHQGV�
DFNQRZOHGJH�WKH�ZHVWHUQ�DUHD�DV�WKH�VRXUFH�RI�DQFLHQW�OHJLWLPDF\�DVVRFLDWHG�
ZLWK�WKH�%DURQ�6DNXQGDU�P\WK�DV�ZHOO�DV�WKDW�RI�5DWX�.LGXO��RI�ZKRP�PRUH�
EHORZ�� �5LFNOHIV�������3LJHDXG������� ,,�� ������'DYLG�.H\V�KDV� DVVHPEOHG�
SODXVLEOH�HYLGHQFH� IRU�D�PDVVLYH�HUXSWLRQ� LQ�ZHVWHUQPRVW� -DYD� �WKRXJK�QRW�
QHFHVVDULO\�DQ�HDUOLHU�.UDNDWDX�HYHQW�DV�KH�SURSRVHV���FDXVLQJ�WKH�PDMRU�JOREDO�
FRROLQJ�QRZ�ZHOO�GRFXPHQWHG�IRUWKH�\HDU������.H\V�����������������+H�OLQNV�
WKLV�WR�D�-DYDQHVH�WUDGLWLRQ��UHFRUGHG�LQ�WKH�QLQHWHHQWK�FHQWXU\�Pustaka Raja 

Purwa��WKDW�6XPDWUD�DQG�-DYD�ZHUH�RQH�LVODQG�XQWLO�D�YDVW�HUXSWLRQ�VHSDUDWHG�
WKHP�HDUO\�LQ�WKH�&RPPRQ�(UD��$OO�WKLV�PHDQV�WKDW�ZH�VKRXOG�WDNH�VHULRXVO\�
WKH� OLNHOLKRRG� WKDW� LW� ZDV� DQ� HUXSWLRQ� WKDW� PRYHG� WKH� FHQWUH� RI� -DYDQHVH�
FLYLOL]DWLRQ� IURP�ZHVW� WR� FHQWUDO� -DYD� LQ� WKH� VL[WK� RU� VHYHQWK� FHQWXU\��:HVW�
-DYD�DSSHDUV�WR�KDYH�ÀRXULVKHG�DJDLQ�LQ�WKH�QLQWK�WR�HOHYHQWK�FHQWXULHV��ZLWK�
LWV�6XQGD�NLQJGRP�LQLWLDOO\�KDYLQJ�UHODWLRQV�ZLWK�WKH�¿UVW�0DWDUDP�LQ�FHQWUDO�
-DYD��$FFRUGLQJ� WR� WKH�Carita Parahiyangan��D�PDQXVFULSW� SUREDEO\� RI� WKH�
ODWH�VHYHQWHHQWK�FHQWXU\�IRXQG�LQ�&LUHERQ��WKH�UXOH�RI�6UL�-D\DEKXSDWL��JLYHQ�
DV��������������Saka ���������DSSHDUV�WR�KDYH�EHHQ�SDUWLFXODUO\�VXFFHVVIXO��,Q�
��������Saka \HDU�������KRZHYHU��µFORXGV�RI�DVK�RYHUVKDGRZHG�WKH�NLQJGRP�
RI�6XQGD¶��WKH�NLQJ�P\VWHULRXVO\�GHSDUWHG�DQG�WKH�JORULRXV�WLPHV�ZHUH�RYHU�
�$EGXUUDFKPDQ�	�(NDMDWL��������������TXRWDWLRQ�RQ�S������

&RXOG�WKH�VDPH�HUXSWLRQ�KDYH�KDG�D�UROH�LQ�WKH�EHWWHU�NQRZQ�FROODSVH�RI�WKH�
HDUO\�0DWDUDP�FLYLOL]DWLRQ�RI�&HQWUDO�-DYD��ZKLFK�EXLOW�WKH�PDJQL¿FHQW�WHPSOHV�
RI�%RUREXGXU��%XGGKLVW��DQG�3UDPEDQDQ��6DLYLWH��DPRQJ�PDQ\�RWKHUV�LQ�WKH�
SHULRG���������&(��,W�KDV�EHHQ�FRQYHQWLRQDO�LQ�-DYD�WR�SRLQW�WR�DQ�HUXSWLRQ�
RI�0HUDSL� LQ�DERXW������&(�DV� WKH�FDXVH��EDVHG�RQ�K\SRWKHVHV�JRLQJ�EDFN�
WR� ,-]HUPDQ� LQ� ������ UHSHDWHG�E\�'XWFK�JHRORJLVWV� VXFK� DV�9DQ�%HPPHOHQ�
�,-]HUPDQ� ������ 9DQ� %HPPHOHQ� ������� 5HFHQW� UHVHDUFK� VXPPDUL]HG� E\�
1HZKDOO� et al��DQG� -DQ� &KULVWLH� KDV� UHSODFHG� WKLV� VLPSOH� K\SRWKHVLV� ZLWK�
HYLGHQFH�RI�D�QXPEHU�RI�PDMRU�HUXSWLRQV�WKDW�FRQWULEXWHG�WR� WKH�DEVHQFH�RI�
GDWHG� LQVFULSWLRQV� DIWHU� ����&(��7KHUH� DUH� WKUHH�GLVWLQFW� OD\HUV�RI�YROFDQLF�
DVK�LQ�WKH�%RUREXGXU�DUHD��EXW�WKH�WKLFNHVW�RI�XS�WR�KDOI�D�PHWHU�FOHDUO\�SXW�
DQ�HQG�WR�RFFXSDWLRQ�RI� WKH�QLQWK�DQG�HDUO\� WHQWK�FHQWXULHV��7R�WKH�VRXWK�RI�
0HUDSL� DURXQG�PRGHUQ�<RJ\DNDUWD�� SHUKDSV� WKH� GHQVHVW� DUHD� RI� VHWWOHPHQW�
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WKHQ�DV�QRZ��VHYHUDO�OD\HUV�RI�ODYD�LQ�TXLFN�VXFFHVVLRQ�DSSHDU�WR�KDYH�EXULHG�
WHPSOHV��5HFHQWO\�H[FDYDWHG� WHPSOHV�� VXFK�DV�6DPELVDUL�DQG�.HGXODQ�ZHUH�
EHORZ� VHYHQ�PHWHUV� RI� ODYD�� ,Q� WKH� QLQWK� DQG� WHQWK� FHQWXULHV� WKH� FHQWUH� RI�
DFWLYLW\� VKLIWHG� WR�(DVW� -DYD�� DQG� VXUYLYLQJ� LQVFULSWLRQV�RI� WKLV�SHULRG�ZHUH�
LQFUHDVLQJO\�FRQFHUQHG�WR�SURSLWLDWH�ORFDO�DQFHVWRU�VSLULWV�DVVRFLDWHG�ZLWK�WKH�
YROFDQRHV�UDWKHU�WKDQ�,QGLF�GHLWLHV��$�QXPEHU�RI�VXFFHVVLYH�HUXSWLRQV�PD\�EH�
UHVSRQVLEOH��1HZKDOO�et al.������:LVVHPDQ�&KULVWLH�IRUWKFRPLQJ���:H�VKRXOG�
QRZ�ORRN�EH\RQG�0HUDSL�IRU�D�IXOOHU�H[SODQDWLRQ�RI�ZK\�WKLV�IHUWLOH�FHQWUDO�
-DYD�UHJLRQ�IHOO�VLOHQW�IRU�VL[�FHQWXULHV��$�ELJJHU�HUXSWLRQ�IURP�D�PRUH�GLVWDQW�
YROFDQR��OHVV�JLYHQ�WR�UHJXODU�VPDOO�HUXSWLRQV�WKDQ�0HUDSL��PD\�KDYH�FDXVHG�
WKH�FURSV�WR�IDLO�IRU�ORQJ�HQRXJK�WR�SXW�DQ�HQG�WR�FLYLOL]DWLRQ�

7KH� HDUOLHVW� -DYDQHVH� FKURQLFOH� ZLWK� UHOLDEOH� GDWHV� IRU� HYHQWV�� VXFK� DV�
YROFDQRHV�� LV� WKH� (DVW� -DYDQHVH�Pararaton��SUREDEO\� FRPSLOHG� LQ� WKH� ODWH�
¿IWHHQWK�RU�VL[WHHQWK�FHQWXULHV��GHVFULELQJ�PXFK�RI�WKH�KLVWRU\�RI�0DMDSDKLW��
,W� FOHDUO\� UHJDUGHG� HUXSWLRQV� DV� LPSRUWDQW� DQG� OLVWHG� QLQH� RI� WKHP�EHWZHHQ�
�����DQG�������WKH�ODVW�RI�ZKLFK�HQGV�WKH�FKURQLFOH��3KDOJXQDGL��������2QH�
RI�WKHVH�PD\�LQ�IDFW�KDYH�EXULHG�&DQGL�6DPELVDUL�LQ�����PHWHUV�RI�GHEULV�IURP�
ZKLFK�LW�ZDV�UHFHQWO\�H[FDYDWHG��VLQFH�WKHUH�LV�HYLGHQFH�WKDW�LW�ZDV�XQEXULHG�
ORQJ�HQRXJK�IRU�0XVOLP�IRUFHV� WR�SOXQGHU� LW� �1HZKDOO�et al. ����������7KH�
HVWDEOLVKHG� KLVWRULRJUDSK\�KDV� JLYHQ� LWV� DWWHQWLRQ� DOPRVW� H[FOXVLYHO\� WR� WKH�
FKDOOHQJH�RI�,VODP�DQG�LWV� WUDGH�EDVHG�pesisir FLWLHV� WR�-DYDQHVH�FLYLOL]DWLRQ�
LQ�WKH�GHFDGHV�EHIRUH�DQG�DIWHU�������EXW�QDWXUDO�GLVDVWHUV�DUH�KLJKO\�OLNHO\�WR�
KDYH�SOD\HG�D�UROH�

,QWR� RXU� VWLOO� PXUN\� XQGHUVWDQGLQJ� RI� WKH� FROODSVH� RI� +LQGX�%XGGKLVW�
FLYLOL]DWLRQ� LQ� -DYD� WKH� GDWH� �����$'� FRPHV� DV� VRPHWKLQJ� RI� D� VXUSULVH��
7KLV�KDV�QRZ�EHHQ�FRQ¿GHQWO\�HVWDEOLVKHG�E\�WKH�FOLPDWRORJLVWV�DV� WKH�GDWH�
RI� µWKH�ZRUOG¶V� ODUJHVW� YROFDQLF� HUXSWLRQ� RI� WKH� SDVW�PLOOHQQLXP¶�EDVHG� RQ�
$UFWLF�DQG�$QWDUFWLF�LFH�FRUHV��DQG�WKHUHIRUH�GH¿QLWHO\�ZLWK�D�WURSLFDO�VRXUFH��
,W�VXGGHQO\�GDUNHQHG�VNLHV�DQG�GURSSHG�WHPSHUDWXUHV�LQ�(QJODQG��DQG�FDXVHG�
FURS�IDLOXUHV�DQG�GLVHDVH� LQ�PXFK�RI�(XURSH�DQG� WKH�0LGGOH�(DVW� �6WRWKHUV�
������(PLOH�*HD\�et al. 2008). 7KH�FDUHIXO�GDWLQJ�RI�D�0XVHXP�RI�/RQGRQ�
$UFKDHRORJ\�WHDP�UHFHQWO\�VKRZHG�LW�WR�KDYH�EHHQ�UHVSRQVLEOH�IRU�WKH�PDVV�
EXULDO�RI�WKRXVDQGV�RI�YLFWLPV�RI�KXQJHU�RU�GLVHDVH�LQ�WKH�6SLWDO�¿HOGV�FHPHWHU\�
RI� /RQGRQ� �+LOWV� �������$Q� LQWHUQDWLRQDO� DQG� LQWHUGLVFLSOLQDU\� WHDP� WKDW�
LQYHVWLJDWHG� WKH� FKHPLFDO� FRPSRVLWLRQ�RI� URFNV� HMHFWHG�E\� OHDGLQJ� VXVSHFW 
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YROFDQRHV�IRU�D�PDWFK�ZLWK�WKDW�RI�WKH�DVK�GHSRVLWV�EHOLHYHV�LW�KDV�IRXQG�WKH�
VRXUFH�LQ�D�PDVVLYH�HUXSWLRQ�DW�0RXQW�5LQMDQL�LQ�/RPERN��:LW]H�������4

$� GDWH� RI� ����� �OLNHOLHVW� IRU� HIIHFWV� DURXQG� WKH� ZRUOG� LQ� ������ KDG� QRW�
VXJJHVWHG�LWVHOI�WR�WKH�KLVWRULDQV�RI�-DYD��WKRXJK�LW�LV�QRW�LQFRPSDWLEOH�ZLWK�WKH�
OLWWOH�ZH�NQRZ�RI�WKH�WKLUWHHQWK�FHQWXU\��7KH�ULVH�RI�6LQJKDVDUL¶V�SRZHU�LQ�(DVW�
-DYD�XQGHU�.HUWDQHJDUD�IURP������LV�UHDVRQDEO\�VHFXUH�IURP�ODWHU�FKURQLFOHV��
EXW�WKHUH�LV�QR�FRQWLQXRXV�KLVWRU\�VWUHWFKLQJ�EHIRUH�WKDW��EDFN�WR�WKH�OHJHQGDU\�
PLJKW\�IRXQGHU�.HQ�$URN��ZKR�UHSXWHGO\�GLHG�LQ�������,Q�%DOL��ZKLFK�ZRXOG�
FHUWDLQO\�KDYH�KDG�LWV�DJULFXOWXUH�GHYDVWDWHG�E\�VXFK�D�PDVVLYH�H[SORVLRQ�LQ�
DGMDFHQW�/RPERN��WKH�VOLP�HYLGHQFH�ZH�KDYH�DOVR�VHHPV�FRPSDWLEOH�ZLWK�WKH�
RFFXUUHQFH�RI�D�FDWDVWURSKH�DURXQG�WKH�PLGGOH�RI�WKH�WKLUWHHQWK�FHQWXU\��7KH�
GDWHG�LQVFULSWLRQV�LQ�%DOL�DUH�UHODWLYHO\�QXPHURXV�IURP�����WR������&(��ZLWK�
����GDWHG�LQVFULSWLRQV��RU�GDWDEOH�E\�FRQWH[W��IDOOLQJ�LQ�WKRVH�WKUHH�FHQWXULHV��
7KHUH�LV�KRZHYHU�RQO\�RQH�PRUH�LQVFULSWLRQ�LQ�DOPRVW�D�FHQWXU\�EHWZHHQ������
DQG�������ZLWK����IXUWKHU�LQVFULSWLRQV�WKHQ�EHLQJ�SURGXFHG�LQ�WKH�\HDUV�EHIRUH�
WKH� -DYDQHVH� LQYDVLRQ� RI�%DOL� LQ� ������7KDW� RQH� DQRPDO\� LV� WKH�%XOLDQ�%�
LQVFULSWLRQ��PHQWLRQLQJ�D�UXOHU�RU�FKLHI�QDPHG�$GLGHZD�/DQFDQD�DQG�D�GDWH��
7KLV�GDWH�ZDV�UHDG�E\�9DQ�6WHLQ�&DOOHQIHOV�DV�Saka �-DYD�%DOL�FDOHQGDU�������
 �����&(��EXW�E\�5��*RULV�DV�Saka ����� �����&(��*RULV�������,���������,,��
���������5REVRQ��������,I�WKH�IRUPHU�ZHUH�FRUUHFW��LW�ZRXOG�PHDQ�D�SHULRG�RI�
���VLOHQW�\HDUV�IROORZLQJ�D�5LQMDQL�HUXSWLRQ�LQ�������LI�WKH�ODWWHU��WKHQ�WKHUH�LV�
D�SUREOHP�LQ�H[SODLQLQJ�%XOLDQ�%�EHLQJ�ZULWWHQ�ZLWKRXW�PHQWLRQLQJ�D�WHUULEOH�
GLVDVWHU�RYHUFRPLQJ�WKH�ODQG�RQO\�WZR�\HDUV�HDUOLHU�
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RI�JDVVHV�DQG�ODYD��EXW�IURP�WKH�IDLOXUH�RI�FURSV�DV�D�UHVXOW�RI�WKH�DVK�GHSRVLWV��
DFLG�UDLQ�DQG�ODFN�RI�VXQOLJKW�RYHU�D�SHULRG�RI�VHYHUDO�\HDUV��,Q�DWWHPSWLQJ�WR�
XQGHUVWDQG�WKH�ORQJHU�WHUP�HIIHFWV�RI�WKLV�H[WUHPHO\�GDQJHURXV�HQYLURQPHQW��D�
¿UVW�VWHS�LV�WR�UHFRJQL]H�WKDW�GHQVHO\�VHWWOHG�ZHW�ULFH��sawah��IDUPHUV�ZHUH�WKH

4� ,Q�D�SHUVRQDO�FRPPXQLFDWLRQ� ����$SULO�������� WKH�)UHQFK�JHRJUDSKHU� OHDGLQJ� WKLV� WHDP��
)UDQFN�/DYLJQH��VSHFL¿HG�WKDW�WKH�HYLGHQFH�ZDV�VWURQJ�IRU��5LQMDQL�DV�WKH�VRXUFH�RI�D������
HUXSWLRQ���DOWKRXJK�WKH�SDSHU�KDG�QRW�DW�WKDW�VWDJH�EHHQ�SXEOLVKHG��
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PRVW�YXOQHUDEOH�EHFDXVH�RI�WKHLU�UHOLDQFH�RQ�D�VLQJOH�FURS�GHOLFDWHO\�DGMXVWHG�
WR� FOLPDWH� DQG� HQYLURQPHQW��7KHLU� YXOQHUDELOLW\� WR� GLVDVWHUV� KHOSV� H[SODLQ�
6RXWKHDVW�$VLD¶V� UHPDUNDEOH� KXPDQ� DQG� ELRORJLFDO� GLYHUVLW\�� SDUWLFXODUO\�
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7KH�PRVW�UHPDUNDEOH�KXPDQ�VXUYLYDO�LQ�WKH�UHJLRQ�LV�WKH�GLPLQXWLYH�µKREELW¶��
+RPR�ÀRUHVLHQVLV��GLVFRYHUHG�LQ������WR�KDYH�VXUYLYHG�DV�UHFHQWO\�DV��������
\HDUV� DJR�� DQG� WKXV� ORQJ� FR�H[LVWLQJ� ZLWK� Homo sapiens�� 7KH� ¿QG� ZDV�
LQ�)ORUHV��HDVWHUO\�QHLJKERXU�RI�6XPEDZD�DQG�LWVHOI�RQH�ORQJ�YROFDQLF�VSLQH�
LQFOXGLQJ� HLJKW� DFWLYH� YROFDQRHV� VWLOO� FDXVLQJ� VLJQL¿FDQW� GDPDJH� LQ� WKH�
WZHQWLHWK�FHQWXU\��7KH�GRPLQDQW�)ORUHV�SRSXODWLRQ�WRGD\�LWVHOI�KDV�PRUH�YLVLEOH�
JHQHWLF� OLQNV�ZLWK� ROGHU�$XVWUDOR�0HODQHVLDQ� LQKDELWDQWV� �SUH�$XVWURQHVLDQ�
DQG�FORVHU�WR�$XVWUDOLDQ�DQG�1HZ�*XLQHD�SRSXODWLRQV��WKDQ�HOVHZKHUH��DQG�KDV�
YLYLG�PHPRULHV�RI�GLIIHUHQW�µZLOG�PHQ¶�VXUYLYLQJ�XS�WR�D�IHZ�JHQHUDWLRQV�DJR�
�)RUWK��������6LQFH�WKH�VHD�FURVVLQJ�WR�)ORUHV�IURP�RWKHU�LVODQGV�LV�QRW�GLI¿FXOW��
WKH� OLNHOLKRRG� LV� WKDW�$XVWURQHVLDQ� DJULFXOWXUDOLVWV� UHSHDWHGO\� FRORQL]HG� WKH�
LVODQG��EXW�ZHUH�FKHFNHG�IURP�WDNLQJ�RYHU�DV�IXOO\�DV�HOVHZKHUH�E\�WKH�HIIHFWV�
RI�PDMRU�HUXSWLRQV��DQG�WVXQDPLV�RQ�WKH�FRDVW��

7KH�3KLOLSSLQH�LVODQGV�ZHUH�DOVR�RFFXSLHG�E\�D�VPDOO��WKRXJK�SUHVXPDEO\�YHU\�
ORQJ�VWDQGLQJ��$XVWURQHVLDQ� DJULFXOWXUDO� SRSXODWLRQ� DW� WKH� 6SDQLVK� DUULYDO�
LQ� WKH� VL[WHHQWK� FHQWXU\�� DV�ZHOO� DV�E\� GDUNHU�$XVWUDOR�0HODQHVLDQ�KXQWHU��
JDWKHUHUV�� HVWLPDWHG� WR� EH� VWLOO� ��� SHU� FHQW� RI� WKH� SRSXODWLRQ� LQ� ������7KH�
6SDQLVK�FDOOHG�WKHVH�SHRSOH�negros or negritos��DQG�WKHUHIRUH�DSSOLHG�WKH�QDPH�
1HJURV�WR�WKH�ODUJH�LVODQG�LQ�WKH�9LVD\DV�ZKHUH�WKH\�VWLOO�GRPLQDWHG��5DKPDQ�
	�0DFHGD�������5  /RDUFD�UHSRUWHG�LQ������WKDW�1HJURV�KDG�D�SRSXODWLRQ�RI�
RQO\�������������,QGLRV��EXW�WKLV�H[FOXGHG�WKH�1HJULWRV�ZKRVH�QXPEHUV�µFRXOG�
QRW� EH� DVFHUWDLQHG� EHFDXVH� RI� WKHLU� KRVWLOLW\¶� �FLWHG� E\�1HZVRQ� ������ �����
1HJURV�LV�DOVR�KRPH�WR�WKH�&HQWUDO�3KLOLSSLQHV¶�PRVW�DFWLYH�YROFDQR��.DQODRQ�
���� HUXSWLRQV� RI�9(,� �� RU� �� VLQFH� �������1RWKLQJ� LV� \HW� NQRZQ� DERXW� WKH�
KLVWRU\� RI� WKLV� YROFDQR� EHIRUH�1HJURV�ZDV� WDNHQ� RYHU� E\� VXJDU� FXOWLYDWLRQ�
LQ� WKH� QLQHWHHQWK� FHQWXU\�� EXW� WKH�PLQLPDO� SODFH� RI� DJULFXOWXUH� RQ� LWV� ULFK�
VRLOV�LQ�HDUOLHU�WLPHV�VXJJHVWV�DQ�HUXSWLRQ�VWURQJ�HQRXJK�WR�KDYH�GHVWUR\HG�RU�

5 7KH�VXJDU�LQGXVWU\�TXLFNO\�WUDQVIRUPHG�WKH�IRUPHUO\�IRUHVWHG�1HJURV�DIWHU�������,Q������
%OXPHQWULWW� FLWHG� D�6SDQLVK� VRXUFH� WKDW� WKH�1HJULWRV� �ZHUH� VWLOO� QXPHURXV� LQ� WKH� IRUHVWV�
DURXQG�WKH�PRXQWDLQ��EXW�µZHDN�DQG�VLFNO\��DQG�GHFUHDVLQJ�LQ�QXPEHU¶���'LD]�$UHQDV�KDG�
HVWLPDWHG� WKHLU� SRSXODWLRQ� DW� ������ LQ� ������ EHIRUH� WKH� VXJDU� LQYDVLRQ�� EXW� WKLV� QXPEHU�
GHFOLQHG�TXLFNO\�WKHUHDIWHU�WR�EH�RQO\�D�KDQGIXO��KDYLQJ�ORVW�WKHLU�ODQJXDJHV��E\�WKH�����V��
'HIRUHVWDWLRQ�LQ�WKH�WZHQWLHWK�FHQWXU\�UHPRYHG�WKHLU�UHPDLQLQJ�KDELWDW��
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GHWHUUHG�HDUOLHU�DJULFXOWXUDOLVWV��$IWHU�VXJDU�LQ�1HJURV�GHVWUR\HG�WKHLU�KDELWDW��
WKH�VWURQJHVW�1HJULWR�VXUYLYDOV�ZHUH�WKH�$HWDV��RQ�VORSHV�H[SRVHG�WR�0RXQW�
3LQDWXER¶V�PHJD�HUXSWLRQV��WKH�ODVW�RI�ZKLFK�EHIRUH������ZHUH�DURXQG�����&(�
DQG������%&(��6PLWKVRQLDQ�*93��7KH�$HWDV�GHPRQVWUDWHG�WKHLU�H[HPSODU\�
ÀH[LELOLW\� DQG� PRELOLW\� LQ� ORFDWLQJ� IRRG� VRXUFHV� DW� WKH� WLPH� RI� WKH� �����
HUXSWLRQ��$IWHU�W\SKRRQV�DOVR��LW�KDG�EHHQ�QRWHG��SRRU�DJULFXOWXUDOLVWV�VRXJKW�
WR�PDUU\�LQWR�$HWD�IDPLOLHV�IRU�VXUYLYDO��6HLW]��������,W�VHHPV�OLNHO\��WKHUHIRUH��
WKDW�MXVW�DV�UDSLG�H[SDQVLRQ�RI�DJULFXOWXUH�DQG�SRSXODWLRQ�KDV�WKUHDWHQHG�WKH�
VXUYLYDO�RI�KXQWHU�JDWKHUHUV�LQ�WKH�ODVW�WZR�KXQGUHG�\HDUV��VLPLODU�H[SDQVLRQV�
WKUHDWHQHG�WKHP�LQ�WKH�SDVW�RQO\�WR�EH�FKHFNHG�E\�QDWXUDO�GLVDVWHU�

FUTURE RESEARCH

0RUH�H[WHQVLYH�FURVV�GLVFLSOLQDU\�UHVHDUFK�LQWR�WKH�YROFDQLF�UHFRUG�LV�QHHGHG�
WR�KHOS�XV�DSSUHFLDWH�QRW�RQO\�OLNHO\�IXWXUH�GDQJHUV�WR�SRSXODWLRQ��EXW�DOVR�WKH�
YHU\�XQHYHQ�DQG�LQWHUUXSWHG�FKDUDFWHU�RI�,QGRQHVLDQ�SRSXODWLRQ�H[SDQVLRQ�LQ�
WKH�SDVW�
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