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A93 Estimating Ancestry From the Postcrania of Modern South Africans
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$IWHU�DWWHQGLQJ�WKLV�SUHVHQWDWLRQ��DWWHQGHHV�ZLOO�XQGHUVWDQG�SRVWFUDQLRPHWULF�YDULDWLRQ�DPRQJ�PRGHUQ�SHHU�UHSRUWHG�%ODFN��:KLWH��
and Colored South Africans and the statistical techniques employed to identify differences and similarities within and among South 

African groups.

7KLV�SUHVHQWDWLRQ�ZLOO�LPSDFW�WKH�IRUHQVLF�VFLHQFH�FRPPXQLW\�E\�FRQWULEXWLQJ�WR�WKH�NQRZOHGJH�RI�KXPDQ�YDULDWLRQ�ZLWKLQ�D�PRGHUQ�
6RXWK�$IULFDQ�SRSXODWLRQ�DQG�E\�HYDOXDWLQJ�WKH�SRWHQWLDO�RI�WKH�SRVWFUDQLDO�VNHOHWRQ�IRU�WKH�HVWLPDWLRQ�RI�DQFHVWU\�

6HYHUDO� VXFFHVVIXO�FUDQLRPHWULF�DSSURDFKHV�KDYH�EHHQ�GHYHORSHG� WR� IDFLOLWDWH� WKH�HVWLPDWLRQ�RI�DQFHVWU\��KRZHYHU�� WKH�FUDQLXP�
LV�QRW�DOZD\V�DYDLODEOH�IRU�DQDO\VLV��HPSKDVL]LQJ�WKH�QHHG�IRU�SRVWFUDQLDO�DOWHUQDWLYHV���7KH�SRVWFUDQLDO�VNHOHWRQ�LV�IUHTXHQWO\�ODEHOHG�
DV�WRR�YDULDEOH�DQG�XQUHOLDEOH�WR�SURYLGH�DQ�DFFXUDWH�DVVHVVPHQW�RI�DQFHVWU\���<HW�QXPHURXV�VWXGLHV�XWLOL]H�WKH�SRVWFUDQLD�IRU�VH[�DQG�
VWDWXUH�HVWLPDWLRQ��ZKHUH�WKH�D�SULRUL�NQRZOHGJH�RI�SRSXODWLRQ�DI¿QLW\�UHVXOWV�LQ�KLJKHU�DFFXUDF\�� �7KXV��WKH�SUHVHQFH�RI�SRVWFUDQLDO�
differences observed among populations when investigating other biological parameters inherently demonstrates the potential for the 

HVWLPDWLRQ�RI�DQFHVWU\���7KH�SXUSRVH�RI�WKLV�VWXG\�ZDV�WR�TXDQWLI\�SRVWFUDQLDO�YDULDWLRQ�DPRQJ�PRGHUQ��SHHU�UHSRUWHG�%ODFN��:KLWH�DQG�
&RORUHG�6RXWK�$IULFDQV���$�VHULHV�RI����VWDQGDUG�PHDVXUHPHQWV�ZHUH�WDNHQ�IURP����SRVWFUDQLDO�ERQHV��QDPHO\�WKH�FODYLFOH��VFDSXOD��
KXPHUXV��UDGLXV��XOQD��VDFUXP��SHOYLV��IHPXU��WLELD��¿EXOD��DQG�FDOFDQHXV���7KH�VDPSOH�FRQVLVWHG�RI�����PRGHUQ�6RXWK�$IULFDQ�LQGLYLGXDOV�
�����%ODFN������:KLWH��DQG�����&RORUHG��IURP�WKH�3UHWRULD�%RQH�DQG�.LUVWHQ�&ROOHFWLRQV�KRXVHG�DW�WKH�8QLYHUVLW\�RI�3UHWRULD�DQG�WKH�
8QLYHUVLW\�RI�6WHOOHQERVFK��UHVSHFWLYHO\���*URXS�GLIIHUHQFHV�ZHUH�H[SORUHG�ZLWK�$QDO\VLV�RI�9DULDQFH��$129$��DQG�7XNH\¶V�+RQHVWO\�
6LJQL¿FDQW�'LIIHUHQFH��+6'��WHVW�� �7KH�JURXS�PHDQV�ZHUH�XVHG�WR�FUHDWH�XQLYDULDWH�VHFWLRQLQJ�SRLQWV�IRU�HDFK�YDULDEOH�LQGLFDWHG�DV�
VLJQL¿FDQW��S�������ZLWK�$129$���:KHUH�WZR�RI�WKH�WKUHH�JURXSV�KDG�VLPLODU�PHDQ�YDOXHV��WKH�JURXSV�ZHUH�SRROHG�IRU�WKH�FUHDWLRQ�RI�
WKH�VHFWLRQLQJ�SRLQWV���0XOWLYDULDWH�FODVVL¿FDWLRQ�PRGHOV�ZHUH�HPSOR\HG�XVLQJ�/LQHDU�DQG�)OH[LEOH�'LVFULPLQDQW�$QDO\VLV��/'$�DQG�
)'$��UHVSHFWLYHO\����&ODVVL¿FDWLRQ�DFFXUDFLHV�ZHUH�FRPSDUHG�WR�HYDOXDWH�ZKLFK�PRGHO�\LHOGHG�WKH�EHVW�UHVXOWV��

7KH�UHVXOWV�GHPRQVWUDWHG�YDULDEOH�SDWWHUQV�RI�JURXS�RYHUODS���%ODFN�DQG�&RORUHG�6RXWK�$IULFDQV�GLVSOD\HG�VLPLODU�PHDQV�IRU�EUHDGWK�
PHDVXUHPHQWV�� DQG�%ODFN� DQG�:KLWH�6RXWK�$IULFDQV� VKRZHG� VLPLODU�PHDQV� IRU� WKH�PD[LPXP� OHQJWK�RI� GLVWDO� OLPE� HOHPHQWV�� �7KH�
PDMRULW\�RI�JURXS�YDULDWLRQ�LV�DWWULEXWHG�WR�GLIIHUHQFHV�LQ�VL]H�DQG�UREXVWLFLW\��ZKHUH�:KLWH�6RXWK�$IULFDQV�DUH�RYHUDOO�ODUJHU�DQG�PRUH�
UREXVW�WKDQ�%ODFN�DQG�&RORUHG�6RXWK�$IULFDQV���&ODVVL¿FDWLRQ�DFFXUDFLHV�IRU�WKH�XQLYDULDWH�VHFWLRQLQJ�SRLQWV�UDQJHG�IURP�����WR������
ZLWK�LOLDF�EUHDGWK�SHUIRUPLQJ�WKH�EHVW��KRZHYHU��DV�JURXSV�ZHUH�SRROHG�ZKHQ�RYHUODS�ZDV�REVHUYHG�EHWZHHQ�WZR�RI�WKH�WKUHH�JURXSV��
WKH�PDMRULW\�RI�WKH�VHFWLRQLQJ�SRLQWV�FDQ�RQO\�FODVVLI\�LQGLYLGXDOV�LQWR�WZR�JURXSV�UDWKHU�WKDQ�WKUHH���0XOWLYDULDWH�ERQH�PRGHOV�FUHDWHG�
XVLQJ�DOO�PHDVXUHPHQWV�WDNHQ�SHU�ERQH�UHVXOWHG�LQ�DFFXUDFLHV�UDQJLQJ�IURP�����WR������/'$��DQG�����WR������)'$����0XOWLYDULDWH�
VXEVHWV�FRQVLVWLQJ�RI�QXPHURXV�GLIIHUHQW�PHDVXUHPHQW�FRPELQDWLRQV�IURP�VHYHUDO�VNHOHWDO�HOHPHQWV�DFKLHYHG�DFFXUDFLHV�DV�KLJK�DV�����
�/'$��DQG������)'$���

8OWLPDWHO\��WKH�EHVW�UHVXOWV�ZHUH�DFKLHYHG�XVLQJ�FRPELQDWLRQV�RI�GLIIHUHQW�YDULDEOHV�IURP�VHYHUDO�VNHOHWDO�HOHPHQWV���$OWKRXJK�ERWK�
%ODFN�DQG�&RORUHG�6RXWK�$IULFDQV�SUHVHQW�ZLWK�QDUURZ�GLDSK\VHV�DQG�SHOYLL��WKH�ORQJHU�OLPEV�RI�%ODFN�6RXWK�$IULFDQV�GLVWLQJXLVK�WKHP�
IURP�WKH�&RORUHG�JURXS���%RWK�WKH�%ODFN�DQG�&RORUHG�JURXSV�FDQ�EH�GLVFHUQHG�IURP�:KLWH�6RXWK�$IULFDQV��ZKR�KDYH�D�FRPELQDWLRQ�RI�
long limbs, robust diaphyses, and large pelvii.  The multivariate models yielded overall better results than the univariate approach, as the 

LQFOXVLRQ�RI�PRUH�YDULDEOHV�LV�JHQHUDOO\�EHWWHU�IRU�PD[LPL]LQJ�JURXS�GLIIHUHQFHV���)XUWKHUPRUH��)'$�DFKLHYHG�KLJKHU�DFFXUDFLHV�WKDQ�WKH�
PRUH�WUDGLWLRQDO�DSSURDFK�RI�/'$���'HVSLWH�WKH�VLJQL¿FDQW�RYHUODS�DPRQJ�WKH�JURXSV��WKH�SRVWFUDQLDO�VNHOHWRQ�KDV�SURYHQ�WR�EH�SUR¿FLHQW�
in distinguishing the three groups.  Thus, even in a heterogeneous population, a multivariate postcraniometric approach can be used to 

estimate ancestry with high accuracy. 
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