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A72 Sex Estimation of the Modern Human Pubic Bone Using a 3D Geometric 
Morphometric Approach

Valda Black, MA*, 1134 NE Markley Drive, Apt 3, Pullman, WA 99163

After attending this presentation, attendees will have gained a greater understanding of the morphological differences seen between 

PDOH�DQG�IHPDOH�PRGHUQ�SXELF�ERQHV�DQG�KRZ�WKRVH�VKDSH�GLIIHUHQFHV�FDQ�EH�FDSWXUHG�XVLQJ�D��'�JHRPHWULF�PRUSKRPHWULF�DSSURDFK�
This presentation will impact the forensic science community by quantifying non-metric shape analyses that are widely used 

LQ� VH[LQJ� KXPDQ�SXELF� ERQHV� WKURXJK� D� �'�JHRPHWULF�PRUSKRPHWULF� DSSURDFK� IRU� DQDO\VLV�� �8VLQJ� D� �'�JHRPHWULF�PRUSKRPHWULF�
DSSURDFK�DOORZV�IRU�WKH�XWLOL]DWLRQ�RI�ODQGPDUNV�DQG�VHPL�ODQGPDUNV�WR�DFFXUDWHO\�FDSWXUH�WKH�VOLJKW�VKDSH�GLIIHUHQFHV�WKDW�QRQ�PHWULF�
observations are unable to obtain.

6H[�HVWLPDWLRQ�PHWKRGV�IRU�KXPDQ�VNHOHWDO�UHPDLQV�KDYH�EHHQ�D�KLJKO\�UHVHDUFKHG�DQG�GHEDWHG�WRSLF�LQ�ELRORJLFDO�DQWKURSRORJ\���
A plethora of studies have been performed using various statistical methods, in part because os coxae variation spans a large spectrum 

DQG�GRHV�QRW�DOZD\V�¿W� LQWR�GLVWLQFW�QRQPHWULF�FDWHJRULHV�� �*URZLQJ� LQ�SRSXODULW\� LV� WKH�XWLOL]DWLRQ�RI��'�JHRPHWULF�PRUSKRPHWULF�
WHFKQLTXHV��VWXGLHV�KDYH�EHHQ�SHUIRUPHG�XVLQJ�ODQGPDUNV�DQG�VHPL�ODQGPDUNV�WR�VH[�RV�FR[DH�ZLWK�D�KLJK�GHJUHH�RI�DFFXUDF\��

Generally, it is believed that male pubic bones tend to be shorter and triangular in shape, while females have a longer and squarer 

VKDSH���3UHYLRXV�VWXGLHV�DFNQRZOHGJH�WKH�QHHG�WR�TXDQWLI\�QRQ�PHWULF�PHWKRGV�ZKLOH�VH[LQJ�RV�FR[DH��EXW�GR�QRW�VSHFL¿FDOO\�WHVW�WKH�
widely used non-metric visual method of sexing males on the basis of short or triangular pubic bones and females on the basis of long 

or square pubic bones. 

,Q�WKLV�UHVHDUFK�����NQRZQ�PDOH�DQG����NQRZQ�IHPDOH�VSHFLPHQV�IURP�WKH�:LOOLDP�0��%DVV�'RQDWHG�6NHOHWDO�&ROOHFWLRQ�DW�WKH�
8QLYHUVLW\�RI�7HQQHVVHH��87��DQG����XQNQRZQ�VSHFLPHQV�IURP�WKH�)RUHQVLF�$QWKURSRORJ\�8QLW�DW�WKH�1HZ�<RUN�&LW\�2I¿FH�RI�&KLHI�
0HGLFDO�([DPLQHU��1<&�2&0(��ZHUH�VFDQQHG�XVLQJ�D�1H[W(QJLQH®��'�ODVHU�VFDQQHU���7KH�RV�FR[DH�ZHUH�HGLWHG�LQ�*HRPDJLF® and 

HLJKW�ODQGPDUNV�ZHUH�SODFHG�RQ�WKH�OHIW�SXELF�ERQH���7KH�ODQGPDUNV�ZHUH�FKRVHQ�WR�KLJKOLJKW�WKH�SRUWLRQ�RI�WKH�SXELF�ERQH�DVVRFLDWHG�
with the triangular and rectangular shape differences between males and females.  These points were placed on the dorsal aspect of the 

bone since there are fewer irregularities and span from the superior and inferior portions of the pubic symphysis, along the obturator 

foramen opposite the symphysis points, and up to the most superior point of the obturator foramen.  The points were aligned using 

D�*HQHUDOL]HG�3URFUXVWHV�$QDO\VLV�� DQG� WKHQ� D�3ULQFLSDO�&RPSRQHQWV� �3&�� DQDO\VLV�ZDV� HPSOR\HG� WR�GLVWLQJXLVK�PHDQLQJIXO� VKDSH�
GLIIHUHQFHV���$�'LVFULPLQDQW�)XQFWLRQ�$QDO\VLV��')$��ZDV�WKHQ�UXQ�RQ�WKH�3&�VFRUHV�WR�GHWHUPLQH�KRZ�DFFXUDWH�WKH�FDSWXUHG�SRUWLRQ�RI�
WKH�SXELF�ERQH�LV�LQ�GHWHUPLQLQJ�VH[���7KH�NQRZQ�VSHFLPHQV�ZHUH�SODFHG�LQ�WKHLU�SURSHU�VH[�FDWHJRULHV�IRU�WKH�')$�DQDO\VLV��ZKLOH�WKH�
XQNQRZQ�VSHFLPHQV�ZHUH�OHIW�XQJURXSHG�WR�FRPSDUH�WKH�QRQ�PHWULF�DQDO\VHV�RI�WKRVH�RV�FR[DH�IRXQG�LQ�WKHLU�FDVH�UHSRUWV�YHUVXV�WKHLU�
DVVLJQHG�JURXS�LQ�WKH�')$�DQDO\VLV��

8VLQJ�WKH����3&�VFRUHV�WKDW�FRQWDLQHG�VLJQL¿FDQW�VKDSH�LQIRUPDWLRQ��WKH�')$�DQDO\VLV�ZDV�DEOH�WR�FODVVLI\������������PDOHV������
IHPDOHV��RI�WKH�NQRZQ�87�SXELF�ERQHV�FRUUHFWO\�LQWR�WKHLU�VNHOHWDO�VH[�JURXSV�ZLWK�D������������PDOHV������IHPDOHV��OHDYH�RQH�RXW�
FURVV�YDOLGDWLRQ�DFFXUDF\���)RU�WKH�XQNQRZQ�1<&�2&0(�VSHFLPHQV��������RI�WKH�VSHFLPHQV�PDWFKHG�WKHLU�FDVH�UHSRUWV���,QWUD�REVHUYHU�
HUURU�ZDV�WHVWHG�E\�SODFLQJ�WKH�ODQGPDUNV�RQ�WKH�VSHFLPHQV�D�VHFRQG�WLPH�DQG�UXQQLQJ�WKH�VDPH�DQDO\VHV���7KH�UHVXOWV�ZHUH�DQ�RULJLQDO�
FODVVL¿FDWLRQ�DFFXUDF\�RI������������PDOHV�������IHPDOHV���D�FURVV�YDOLGDWLRQ�DFFXUDF\�RI������������PDOHV������IHPDOHV���ZLWK�
������RI�WKH�XQNQRZQ�VSHFLPHQV�PDWFKLQJ�WKHLU�FDVH�UHSRUWV���7KH�GLIIHUHQFHV�LQ�SHUFHQWDJHV�EHWZHHQ�WKHVH�WZR�DQDO\VHV�DUH�VOLJKW�DQG�
the changes were due to specimens that fell within the overlapping regions found on the PC plots. 

The results capture the major morphological differences between male and female pubic bones.  These differences match the non-

PHWULF�FDWHJRULHV�RI�D�WULDQJXODU�VKDSH�LQ�PDOHV�DQG�D�VTXDUH�VKDSH�LQ�IHPDOHV��ZKLFK�ZHUH�IRXQG�RQ�WKH�¿UVW�3&��EXW�LW�DOVR�FDSWXUHV����
RWKHU�VLJQL¿FDQW�3&�YDULDWLRQV�WKDW�FDQQRW�EH�REVHUYHG�IURP�YLVXDO�DVVHVVPHQWV���7KLV�H[SHULPHQW�KDV�KLJK�DFFXUDF\�UHVXOWV�DQG�FDQ�EH�
D�JRRG�FDWHJRUL]DWLRQ�PHWKRG�IRU�XQNQRZQ�VSHFLPHQV�LQ�IXWXUH�VWXGLHV��

Geometric Morphometrics, Sex Estimation, Discriminant Function Analysis


