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A Craniofacial and Postcranial Survey of North and South American Inhabitants 

from the Perspective of Possible Old World Ancestors

Noriko Seguchi���� and Conrad B. Quintyn3

�'HSDUWPHQW�RI�(QYLURQPHQWDO�&KDQJHV��)DFXOW\�RI�6RFLDO�DQG�&XOWXUDO�6WXGLHV��.\XVKX�
8QLYHUVLW\��-DSDQ��2'HSDUWPHQW�RI�$QWKURSRORJ\��'HSDUWPHQW�RI�$QWKURSRORJ\��8QLYHUVLW\�RI�

0RQWDQD��0LVVRXOD��86$���'HSDUWPHQW�RI�$QWKURSRORJ\��%ORRPVEXUJ�8QLYHUVLW\
QRULNR�VHJXFKL#VFV�N\XVKX�X�DF�MS

This study aims to shed light on early migration to the Americas and the population history of inhabitants 

in the Americas, and evolutionary trends in climatic adaptation using skeletal remains from the American 

continents, with geographically diverse skeletal samples from East Asia including the Japanese archipelago, 

Northeast Asia, Southeast Asia, Australia, Oceania, Africa, and Europe. Cluster analysis (the neighbor-

joining method) was applied based on biological distances generated by R matrices from craniofacial 

metric data in order to explore migration to the Americas and investigate population history and structure. 

We also explored climatic adaptation using body proportions and an index generated from postcranial 

PHDVXUHPHQWV�E\�SULQFLSDO�FRPSRQHQW�DQDO\VLV�DQG�QRQ�SDUDPHWULF�UHJUHVVLRQ�DQDO\VLV��7KH�-ǀPRQ�RI�

Japan display craniofacial similarity to Paleoindian/Paleoamericans and Archaic Americans. Moreover, 

WKH�-ǀPRQ�DQG�WKH�LQKDELWDQWV�RI�1RUWK�DQG�6RXWK�$PHULFD�GLVSOD\�UHODWLYHO\�³ZLGHU´�ERG\�EUHDGWKV�DV�

FROG�GHULYHG�DGDSWDWLRQ��$OO�UHVXOWV�VXJJHVW�WKDW�WKH�DQFHVWRUV�RI�WKH�-ǀPRQ�ZHUH�WKH�/DWH�3OHLVWRFHQH�

inhabitants of the northeastern and the northeastern coast of Asia, with some moving to the Japanese 

Archipelago and others moving to the New World as “the initial settlers" and they might be biologically 

related to some of the New World inhabitants. 

Este estudio tiene como objetivo enfocar la migración temprana a las Américas y la historia de sus 

habitantes, además de las tendencias evolutivas en la adaptación climática, utilizando restos esqueléticos de 

ORV�FRQWLQHQWHV�DPHULFDQRV��FRQ�PXHVWUDV�HVTXHOpWLFDV�JHRJUi¿FDPHQWH�GLYHUVDV�GHO�HVWH�GH�$VLD��LQFOXLGR�

el archipiélago japonés, noreste asiatico, sudeste asiático, Australia, Oceanía, África y Europa.  Se aplicó 

el análisis de conglomerados (el método de unión de vecinos) basado en distancias biológicas generadas 

por matrices R a partir de datos métricos craneofaciales para explorar la migración a las Américas e 

investigar la historia y estructura de la población.  También exploramos la adaptación climática utilizando 

proporciones corporales y un índice generado a partir de mediciones poscraneales mediante análisis de 

FRPSRQHQWHV�SULQFLSDOHV�\�DQiOLVLV�GH�UHJUHVLyQ�QR�SDUDPpWULFD���(O�LQGLYLGXR�-ǀPRQ�GH�-DSyQ�PXHVWUD�
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una similitud craneofacial con los paleoindios / paleoamericanos y los pobladores americanos arcaicos.  

$GHPiV��ORV�-ǀPRQ�\�ORV�KDELWDQWHV�GH�$PpULFD�GHO�1RUWH�\�GHO�6XU�PXHVWUDQ�XQD�DPSOLWXG�FRUSRUDO�

relativamente "más amplia" como adaptación derivada del frío. Todos los resultados sugieren que los 

DQWHSDVDGRV�GHO�-ǀPRQ�HUDQ�ORV�KDELWDQWHV�GHO�3OHLVWRFHQR�WDUGtR�GH�ODV�FRVWDV�QRUHVWHV��GH�ORV�FXDOHV�

algunos se trasladaron al archipiélago japonés y otros al Nuevo Mundo como "los primeros pobladores" 

y podrían ser  biológicamente relacionado con algunos de los habitantes del Nuevo Mundo.

Introduction 

 The Peopling of the New World

+XPDQ�SRSXODWLRQV�EHJDQ�WR�PRYH�IURP�(DVW�$VLD�

DFURVV�%HULQJLD�LQWR�WKH�1HZ�:RUOG�VRPHWLPH�EHWZHHQ�

��������5DJKDYDQ�HW�DO���������DQG��������\HDUV�DJR�

�*RHEHO�� ������� 4XHVWLRQV� FRQFHUQLQJ� WKH� KXPDQ�

VHWWOHPHQW�RI�WKH�1HZ�:RUOG�KDYH�EHHQ�ORQJ�H[SORUHG�DQG�

FHUWDLQ�WRSLFV�DUH�SDUWLFXODUO\�GLVFXVVHG��

��:KDW�LV�WKH�LQLWLDO�GDWH�RI�HQWU\"

��:KDW�DUH�WKH�URXWHV�RI�DFFHVV"��4XLFN�PLJUDWLRQ����

����YLD�FRDVWDO�URXWH�RU�YLD�LQWHULRU�URXWHV�

��:KDW�DUH�WKH�JHQHWLF�UHODWLRQVKLSV�WR�ERWK�OLYLQJ����

    American groups to AsiaQ�DQG�3DFL¿F�SRSXODWLRQV�

����DQG�SRVVLEO\�WR�RWKHU�2OG�:RUOG�SHRSOHV"

��+RZ�PXFK�WLPH�LV�QHHGHG�IRU�QRWDEOH�JHQHWLF�

����DGDSWDWLRQV�WR�RFFXU"

��:KDW�NLQG�RI�FKDQJHV�LQ�PRUSKRORJ\�PLJKW�KDYH�

���WDNHQ�SODFH�GXULQJ�DIWHU�WKH�JODFLDO�SHULRG�RU�

���PLJUDWLRQ�IURP�WKH�2OG�:RUOG�WR�WKH�1HZ�:RUOG"

$PRQJ�WKHVH�TXHVWLRQV��WKLV�VWXG\�DLPV�WR�VKHG�OLJKW�RQ�

HDUO\�PLJUDWLRQ�WR�WKH�$PHULFDV�DQG�WKH�SRSXODWLRQ�KLVWRU\�

RI�LWV�LQKDELWDQWV��DQG�HYROXWLRQDU\�WUHQGV�LQ�FOLPDWLF�

DGDSWDWLRQ�XVLQJ�VNHOHWDO�UHPDLQV�IURP�WKH�$PHULFDQ�

FRQWLQHQWV��ZLWK�JHRJUDSKLFDOO\�GLYHUVH�VNHOHWDO�VDPSOHV�

IURP�(DVW�$VLD� LQFOXGLQJ� WKH� -DSDQHVH� DUFKLSHODJR��

1RUWKHDVW�$VLD��6RXWKHDVW�$VLD��$XVWUDOLD��2FHDQLD��$IULFD��

DQG�(XURSH��7KLV�SDSHU¶V�IRFXV�RQ�XQGHUVWDQGLQJ�WKH�

GHYHORSPHQW�RI�PRUSKRORJLFDO�GLYHUVLW\�LQ�$VLD�DQG�WKH�

$PHULFDV�ZLOO�DLG�LQ�WKH�LQWHUSUHWDWLRQ�RI�DGDSWDWLRQ�DQG�

SDWWHUQV�RI�PRUSKRORJLFDO�YDULDWLRQ�WKURXJKRXW�WKH�ZRUOG��

LQFOXGLQJ�WKH�PDMRU�KXPDQ�JHRJUDSKLF�GLVSHUVDOV�GXULQJ�

WKH�/DWH�3OHLVWRFHQH�DQG�(DUO\�+RORFHQH�DQG�WKH�SHRSOLQJ�

RI�WKH�1HZ�:RUOG�

:H�DLP�WR����GRFXPHQW�KXPDQ�FUDQLDO�DQG�SRVWFUDQLDO�

ELRGLYHUVLW\�LQ�WKH�1HZ�:RUOG�DQG�IXUWKHU�LOOXPLQDWH�WKH�

SRSXODWLRQ�KLVWRU\�EHWZHHQ�WKH�2OG�DQG�1HZ�:RUOGV��

��� GRFXPHQW� HYROXWLRQDU\� WUHQGV� XVLQJ� SRVWFUDQLDO�

PRUSKRORJ\��LH���FOLPDWLF�DGDSWDWLRQ��GULIW��DQG�JHQH�ÀRZ��

���LQWHUSUHW�HDUO\�1HZ�:RUOG�GLYHUVLW\��DQG����IXUWKHU�

LOOXPLQDWH�WKH�SRSXODWLRQ�KLVWRU\�EHWZHHQ�WKH�2OG�DQG�

1HZ�:RUOGV�DQG�SURYLGH�D�FRPSDUDWLYH�EDVLV�IRU�WKH�

PRUSKRORJLHV�RI�ODWHU�SRSXODWLRQV��

Materials

,Q�WKLV�SDSHU��ZH�XVHG�FUDQLRIDFLDO�OLQHDU�PHDVXUHPHQWV�

�PHWULF�GDWD��IURP�WKH�800$��8QLYHUVLW\�RI�0LFKLJDQ�

0XVHXP�RI�$QWKURSRORJ\�� GDWDVHW��7KHUH� LV� OLPLWHG�

VNHOHWDO�HYLGHQFH�LQ�$VLD�WKDW�FRUUHVSRQGV�WR�3DOHRLQGLDQV�

3DOHRPHULFDQV�GDWHG�F��������±������\HDUV�LQ�WKH�1HZ�

:RUOG��,Q�(DVW�$VLD��WKH�3UHKLVWRULF�-ǀPRQ�RI�-DSDQ�DUH�

FRQWHPSRUDULHV�RI�WKH�3DOHRDPHULFDQV�LQ�WKH�1HZ�:RUOG��

$OWKRXJK�WKH�-ǀPRQ�(UD�GDWHV�IURP��������WR�������%3�

�XQFDOLEUDWHG�UDGLRFDUERQ�GDWHV���RXU�-ǀPRQ�VDPSOH�UXQV�
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IURP�F��������WR�������\HDUV�DJR��7KH�1HROLWKLF�&KLQHVH��

GDWHG�F�������±������%3��LV�DQRWKHU�VDPSOH�FRQWHPSRUDU\�

WR�DUFKDLF�$PHULFDQV�RI�WKH�1HZ�:RUOG�LQ�RXU�GDWDVHW��

2XU�DUFKDLF�VDPSOHV�RI�WKH�1HZ�:RUOG�DUH�UHSUHVHQWHG�

E\�WKH�,QGLDQ�.QROO�������±������%3���:LQGRYHU��������

������%&���3RUW�DX�&KRL[�������±������%3���DQG�7HQQHVVHH�

DUFKDLF�VDPSOHV��LQFOXGLQJ�VDPSOHV�IURP�WKH�(YD�6LWH�

�7HQQHVVHH�$UFKDLF�������%3��DQG�WKH�0LGGOH�$UFKDLF�

3HULRG��F��������%&±������%&��7KH�0RQJRO�%URQ]H�$JH�

&KDQGPDQ�IURP�:HVWHUQ�0RQJROLD��GDWHG�DURXQG������±

������%3��LV�DOVR�LQFOXGHG��:H�DOVR�XVHG�3DOHRDPHULFDQV�

RI�/DJRD�6DQWD�IURP�%UD]LO��������������%3���DQG�KLVWRULF�

SRSXODWLRQV��VXFK�DV�$ODVND��$OHXW��%ODFNIRRW��0RQWDQD�

DQG�&DQDGD���&KXPDVK��6DQWD�&UX]���2VVRVVDQp�RI�WKH�

*UHDW�/DNHV�UHJLRQ��0LVVLVVLSSLDQ�RI�����%3��$WKDEDVFDQV��

+DLGD��+RSL��0H[LFR��3HUX��3DWDJRQLD��DQG�7LHUUD�GHO�

)XHJR��ZLWK�JHRJUDSKLFDOO\�GLYHUVH�VNHOHWDO�VDPSOHV�IURP�

$IULFD��(XURSH��$VLD��LQFOXGLQJ�<D\RL�ULFH�DJULFXOWXUDOLVWV�

RI�-DSDQ������%&�����$'���PRGHUQ�6LEHULD��6RXWKHDVW�

$VLD��$XVWUDOLD��DQG�3RO\QHVLD��������IHPDOH�LQGLYLGXDOV�

DQG�������PDOH�LQGLYLGXDOV��WRWDOLQJ�������LQGLYLGXDOV��

)RU�SRVWFUDQLDO�GDWD��ZH�XVHG�YDULDWLRQV�LQ�ERG\�DQG�

OLPE�SURSRUWLRQV�RI�VDPSOHV�IURP�-ǀPRQ�KXQWHU�JDWKHUHUV��

<D\RL�ULFH�DJULFXOWXULVW�RI�-DSDQ��/DJRD�6DQWD��%UD]LO��(YD�

6LWH��7HQQHVVHH�$UFKDLF�������%3���:LQGRYHU��������������

%&���,QGLDQ�.QROO������±�����%3���6DQWD�&UX]�,VODQGHUV��

&DOLIRUQLD��/DWH�3UHKLVWRULF�����������$'���DQG�KLVWRULF�

7LHUUD�GHO�)XHJR�ZLWK�JHRJUDSKLFDOO\�GLYHUVH�VNHOHWDO�

VDPSOHV�IURP�$IULFD��(XURSH��$VLD��DQG�$XVWUDOLD�������

IHPDOH�LQGLYLGXDOV������PDOH�LQGLYLGXDOV��WRWDOLQJ�������

LQGLYLGXDOV��

Methods: Craniofacial and postcranial analysis

Reconstruction of population history using craniofacial 

data

7KH�FUDQLRIDFLDO�PHWULF�WUDLWV�FKRVHQ�E\�ELRORJLFDO�

DQWKURSRORJLVWV�KDYH� OLWWOH� DGDSWLYH� VLJQLILFDQFH�DQG�

LQVWHDG�SURYLGH�SK\ORJHQHWLF�UHFRQVWUXFWLRQV��&UDQLRIDFLDO�

PHWULF�WUDLWV��FRQ¿JXUDWLRQ�RI�IDFH�DQG�VNXOO��DSSHDU�WR�

EH�QHXWUDO��7KHUHIRUH��FUDQLRIDFLDO�PHWULF�WUDLWV�DUH�XVHIXO�

WR�LQYHVWLJDWH�SRSXODWLRQ�KLVWRU\�DQG�VWUXFWXUH��DQG�WKH�

TXDQWLWDWLYH�WUHDWPHQW�RI�FUDQLRIDFLDO�IRUP�FDQ�H൵HFWLYHO\�

SURGXFH�D�SLFWXUH�RI�KXPDQ�SRSXODWLRQ�PRYHPHQW��%HWWL�HW�

DO���������%UDFH�HW�DO���������������6HJXFKL�DQG�6FKPLGW��

������5HOHWKIRUG����������,W�LV�FRPSDWLEOH�ZLWK�WKH�SLFWXUH�

produced by molecular genetic comparisons of nucleotide 

KDSORW\SHV�LQ�PRGHUQ�KXPDQ�SRSXODWLRQV�

Reconstruction of morphological variation using 

postcranial data

,W� LV�ZHOO�NQRZQ�WKDW�KXPDQ�ERG\�VL]H�DQG�VKDSH�

H[KLELW� FRQVLGHUDEOH� JOREDO� YDULDWLRQ�� �$FFRUGLQJ� WR�

%HUJPDQQ¶V�DQG�$OOHQ¶V�UXOHV��%HUJPDQQ��������$OOHQ��

��������SRSXODWLRQV�LQ�FROG�FOLPDWHV�H[KLELW�ODUJHU�ERG\�

DQG�VPDOOHU�VKRUWHU�H[WUHPLWLHV�WKDQ�SRSXODWLRQV�LQ�KRW�

FOLPDWHV���7KHUHIRUH��VNHOHWDO�OLPE�VL]H�SURSRUWLRQV�PD\�

VKHG�OLJKW�RQ�KXPDQ�HYROXWLRQ�DQG�FOLPDWLF�DGDSWDWLRQ�

�$XEHUEDFK��������)XNDVH�HW�DO���������+ROLGD\��������

7ULQNDXV��������������7HPSOH�HW�DO���������������5X൵��

������������������6HJXFKL�HW�DO����������3KHQRW\SHV�RI�

SRVWFUDQLDO�WUDLWV�DUH�LQÀXHQFHG�E\�QDWXUDO�VHOHFWLRQ��JHQH�

ÀRZ��UDQGRP�JHQHWLF�GULIW��UHODWHGQHVV�DPRQJ�SRSXODWLRQV��

QXWULWLRQDO�DGDSWDWLRQ��HWF�

Methods: Craniofacial metric analysis

7KHVH�FUDQLRIDFLDO�PHWULF�DQDO\VHV�IROORZ�WKH�PHWKRGV�

RI�RXU�SDVW�UHVHDUFK��6HJXFKL�HW�DO���������%UDFH�HW�DO���

�������)LUVW��ZH�XVHG�SHOYLF�PRUSKRORJ\� WR�HVWLPDWH�

VH[�XVLQJ�VWDQGDUG�RVWHRORJLFDO�SURWRFROV��%XLNVWUD�DQG�

8EHODNHU���������7ZHQW\�RQH�RU�QLQHWHHQ�FUDQLRIDFLDO�

YDULDEOHV�DUH�XVHG�LQ�WKLV�VWXG\���,Q�RUGHU�WR�PD[LPL]H�WKH�

VDPSOH�VL]H��DOO�GDWD�ZHUH�VWDQGDUGL]HG�WR�]�VFRUHV�ZLWKLQ�
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HDFK�VH[�WR�UHPRYH�VH[�UHODWHG�VL]H�YDULDWLRQ��:LOOLDPV�

%ODQJHUR�DQG�%ODQJHUR���������7R�FRPSXWH�ELRORJLFDO�

GLVWDQFHV�DQG�UHFRQVWUXFW�ELRORJLFDO�SK\ORJHQ\��,�HPSOR\HG�

WKH�5�PDWUL[�PHWKRG�RQ�WKH�FUDQLRPHWULF�GDWD�LQ�WKLV�

VWXG\��8VLQJ�WKH�5�PDWUL[�PHWKRG��RYHUDOO�HQYLURQPHQWDO�

H൵HFWV�DUH�UHPRYHG�E\�XVLQJ�DQ�HVWLPDWH�RI�WKH�RYHUDOO�

DYHUDJH�RI�KHULWDELOLW\�RI�DOO�YDULDEOHV��5HOHWKIRUG���������

0DQ\�UHVHDUFKHUV�XVLQJ�WKH�5�PDWUL[�PHWKRG�IRU�KXPDQ�

FUDQLRPHWULF�GDWD�WR�DYHUDJH�WKH�UHSRUWHG�QDUURZ�VHQVH�

LQKHULWDELOLWLHV� �L�H��� K� ��������7KHQ�� WKH� ELRORJLFDO�

GLVWDQFHV� ZHUH� REWDLQHG� DIWHU� DQ� 5�PDWUL[� DQDO\VLV�

�5HOHWKIRUG��������5HOHWKIRUG�HW�DO����������7KH�ELRORJLFDO�

GLVWDQFHV�EHWZHHQ�VDPSOHV�JHQHUDWHG�E\�5�PDWUL[�DQDO\VLV�

DUH� URXJKO\� SURSRUWLRQDO� WR�0DKDODQRELV� GLVWDQFHV�

�5HOHWKIRUG���������7KH�QHLJKERU�MRLQLQJ�PHWKRG��6DLWRX�

DQG�1HL��������ZDV�DSSOLHG�EDVHG�RQ�ELRORJLFDO�GLVWDQFHV�

JHQHUDWHG�E\�5�PDWULFHV��

Methods: Postcranial metric analysis

7KHVH�SRVWFUDQLDO�PHWULF�DQDO\VHV�IROORZ�WKH�PHWKRGV�

RI�RXU�SUHYLRXV� UHVHDUFK� �6HJXFKL�HW� DO����������7KH�

SRVWFUDQLDO�PHDVXUHPHQWV�XVHG�LQ�WKLV�VWXG\�DUH�PD[LPXP�

KXPHUDO�OHQJWK��DEEUHYLDWLRQ��+XP/���PD[LPXP�UDGLDO�

OHQJWK��5DG/���PD[LPXP�IHPRUDO�OHQJWK��0D[)HP/���

ELFRQG\ODU� IHPRUDO� OHQJWK� �)HP/��� DQWHUR�SRVWHULRU�

IHPRUDO�KHDG�EUHDGWK��)+%���DQG�PD[LPXP�WLELDO�OHQJWK�

�7LE/���:H�FDOFXODWHG�WKH�UDWLRV�RI�)+%�WR�)HP/�DQG�)+%�

WR�ORZHU�OLPE�OHQJWK�IRU�DQ�HVWLPDWLRQ�RI�ERG\�PDVV�GLYLGHG�

E\�KHLJKW�WKDW�ZHUH�XVHG�LQ�SUHYLRXV�VWXGLHV��$XHUEDFK��

����E��$XHUEDFK�	�5X൵��������)XNDVH�HW�DO�������E��5X൵��

������5X൵�HW�DO���������������7HPSOH�	�0DWVXPXUD����������

DOVR�FDOFXODWHG�EUDFKLDO�DQG�FUXUDO�LQGLFHV�IRU�HVWLPDWLRQ�

RI�XSSHU�DQG�ORZHU�OLPE�SURSRUWLRQV��VHH�3RZHU�3RLQW�IRU�

HTXDWLRQV���%RG\�PDVV�ZDV�HVWLPDWHG�XVLQJ�DQ�HTXDWLRQ��

����î�)+%ဨ������IRU�FRPELQHG�VH[�SURSRVHG�E\�5X൵�HW�DO��

��������7KLV�HTXDWLRQ�LV�PRUH�VXLWDEOH�IRU�HVWLPDWLQJ�WKH�

ERG\�PDVV�LQ�(XURSHDQ�SRSXODWLRQV��7KHUHIRUH��ZH�FDXWLRQ�

WKDW�LW�PLJKW�EH�SUREOHPDWLF�ZKHQ�DSSOLHG�WR�GLYHUVH�JOREDO�

SRSXODWLRQV��

$W�¿UVW��GDWD�ZHUH�VXEMHFWHG�WR�ER[SORWV�IRU�LQGLFHV��

ratios, body mass, and principal components analysis 

DQG�SULQFLSDO�FRPSRQHQWV�SORW�WR�GLVSOD\�WKH�GLVWULEXWLRQ�

of data based on minimum and maximum, median, and 

��WK�DQG���WK�SHUFHQWLOHV��:H�SHUIRUPHG�0DQO\¶V�QRQ�

SDUDPHWULF�UHJUHVVLRQ�WHVWV��0DQO\��������WR�GHWHUPLQH�

HFRJHRJUDSKLF� VLJQLILFDQFH� �ODWLWXGH��PLQLPXP� DQG�

PD[LPXP� WHPSHUDWXUHV�� DVVRFLDWHG� ZLWK� SDUWLFXODU�

3&�VFRUHV�� �6LJQL¿FDQFH�ZDV�FDOFXODWHG�DIWHU��������

SHUPXWDWLRQV�LQ�D�WZR�WDLO�WHVW��Į� �������GLVWULEXWLRQ��7KH�

5HOHWKIRUG�%ODQJHUR�DQDO\VLV�ZDV�DOVR�SHUIRUPHG�XVLQJ�

KHULWDELOLW\�RI�K� ������LQ�RUGHU�WR�VHH�JHQH�ÀRZ�DQG�JHQHWLF�

GULIW��

Results

Craniofacial perspective 

7KH�QHLJKERU�MRLQLQJ�WUHHV�ZKLFK�ZHUH�JHQHUDWHG�E\�WKH�

5�PDWUL[�XVLQJ����YDULDEOHV�WKDW�LQFOXGH�WKH�-ǀPRQ�KXQWHU�

JDWKHUHUV�RI�-DSDQ��&KLQHVH�1HROLWKLF�JURXSV�IURP�YDULRXV�

DUHDV��WKH�SUHKLVWRULF�<D\RL�DJULFXOWXUDOLVW�RI�-DSDQ��%URQ]H�

$JH�&KLQHVH��%URQ]H�DJH�0RQJRO�&KDQGPDQ��1HROLWKLF�

0RQJRO��$UFKDLF�$PHULFDQV��DQG�%UD]LOLDQ�/DJRD�6DQWD��

VHSDUDWHG�&KLQHVH�SUHKLVWRULF�JURXSV��1HROLWKLF�0RQJRO�

ZLWK�<D\RL�RI�-DSDQ�DQG�-ǀPRQ��DUFKDLF�$PHULFDQV�DQG�

/DJRD�6DQWD��)LJXUH��������:KHQ�ZH�DGGHG�WKH�-ǀPRQ��

(DVW��6RXWKHDVW�$VLD��$IULFD��3DFL¿F��(XURSH��DQG�6RXWK�

$VLD�VDPSOHV�ZLWKRXW�WKH�1HZ�:RUOG�VDPSOHV��/DJRD�6DQWD�

LV�VKRZQ�WR�WLH�WR�WKH�-ǀPRQ��$LQX��6RXWK�$VLD��DQG�(XURSH�

VDPSOHV��7KH�WUHH�RI�SUHYLRXV�VDPSOHV��DGGHG�WR�WKH�1HZ�

:RUOG�VDPSOHV��LQFOXGLQJ�DUFKDLF�$PHULFDQ�VDPSOHV��DQG�

KLVWRULF�DQG�PRGHUQ�QDWLYH�VDPSOHV�RI�1RUWK�$PHULFD��

&HQWUDO�$PHULFD�DQG�6RXWK�$PHULFD��UHVXOWHG�LQ�VKRZLQJ�

WKDW�VDPSOHV�RI�WKH�1HZ�:RUOG�WLH�WRJHWKHU��H[FHSW�IRU�
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$OHXW��(VNLPR��DQG�$WKDEDVFDQ�VDPSOHV��7KH�$WKDEDVFDQV��

$OHXW��DQG�(VNLPR�VDPSOHV�WLH�PRUH�FORVHO\�WR�WKH�&KLQHVH�

FRUH�VDPSOHV��/DJRD�6DQWD�FORVHO\�WLHV�WR�WKH�DUFKDLF�,QGLDQ�

.QROO��DQG�LV�ORFDWHG�DW�WKH�QH[W�EUDQFK�ZLWK�WKH�FOXVWHU�

RI�WKH�-ǀPRQ�DQG�$LQX��7KHVH�VDPSOHV�PDNH�D�FOXVWHU�RI�

WKH�KLVWRULFDO�&HQWUDO�DQG�6RXWK�$PHULFDQ�VDPSOHV�DQG�

WKH�&DOLIRUQLD�FRDVWDO�JURXS��WKH�&KXPDVK��2WKHU�DUFKDLF�

VDPSOHV� VXFK� DV�:LQGRYHU��7HQQHVVHH� DUFKDLF�� 3RUW�

DX�&KRL[��DQG�0LVVLVVLSSLDQV��WKH�KLVWRULF�*UHDW�/DNHV�

2VVRVRQH��KLVWRULF�%ODFNIRRW�WKDW�KDG�PLJUDWHG�IURP�WKH�

*UHDW�/DNHV�UHJLRQ��DQG�WKH�0RQJRO�%URQ]H�$JH�PDNH�D�

VXE�FOXVWHU���$XVWUDOLDQ��0HODQHVLDQ��DQG�$IULFDQ�VDPSOHV�

IRUP�RQH�FOXVWHU�VHSDUDWHG�IURP�WKH�1HZ�ZRUOG�FOXVWHU�

�6HH�)LJXUH��������

7KH�1-�WUHH�LQFOXGLQJ�WKH�.HQQHZLFN�LQGLYLGXDO�DQG�

RWKHU�3DOHRLQGLDQV�LQ�1RUWK�$PHULFD�XVLQJ����FUDQLRIDFLDO�

YDULDEOHV�GLVSOD\� WKDW�DOO�3DOHRLQGLDQV� WLH� WR�$UFKDLF�

$PHULFDQ�JURXSV��)LJXUH�����+RZHYHU��WKH�.HQQHZLFN�

LQGLYLGXDO�WLHV�WR�$LQX�DQG�3RO\QHVLDQ�JURXSV��DQG�WKH�

-ǀPRQ�RI�-DSDQ�FOXVWHUHG�ZLWK�D�����WR�������\HDU�ROG�

sample from Contra Costa county in San Francisco Bay 

DQG�WKH�%UD]LOLDQ�3DOHRDPHULFDQ�/DJRD�6DQWD��%UDFH�HW�

DO����������2WKHU�EUDQFKHV�LQ�WKH�-ǀPRQ�FOXVWHUV�DUH�WKH�

+DLGD�IURP�WKH�1RUWKZHVW�&RDVW�DQG�RWKHU�1RUWK�$PHULFDQ�

JURXSV��0H[LFR��3HUX��DQG�WKH�SHRSOH�RI�7LHUUD�GHO�)XHJR�

DQG�3DWDJRQLD�DW�WKH�VRXWKHUQ�HQG�RI�6RXWK�$PHULFD�

Postcranial perspective

7KH�ER[�SORWV�RI�]�VFRUHV�IRU�HDFK�LQGH[��UDWLR��DQG�

ERG\�PDVV�DUH�VKRZQ�LQ�)LJXUHV����7KH�ER[�SORWV�RI�HDFK�

JURXS�DUH�DFFRUGLQJ�WR�ODWLWXGH�IURP�KLJKHU�WR�ORZHU��LQ�

RWKHU�ZRUGV��QRUWK�WR�VRXWK��)LUVW�RI�DOO��DOWKRXJK�ER[�SORWV�

RI�EUDFKLDO�LQGH[�VKRZ�QRUWK�WR�VRXWK�FOLQHV��-ǀPRQ�DQG�

.XPHMLPD�RI�-DSDQ�GR�QRW�¿W�WKLV�FOLQDO�GLVWULEXWLRQ��-ǀPRQ�

KXQWHU�JDWKHUHU�RI�-DSDQ�H[KLELWV�JUHDWHU�EUDFKLDO�YDOXH�DQG�

VLPLODULW\�WR�JURXSV�IURP�WURSLFDO�HQYLURQPHQWV�DW�ORZHU�

ODWLWXGH�DV�REVHUYHG�LQ�HDUOLHU�VWXGLHV��H�J���)XNDVH�HW�DO���

����E��6HJXFKL�HW�DO���������7HPSOH�	�0DWVXPXUD��������

7HPSOH�HW�DO���������������<DPDJXFKL����������������������

+RZHYHU��<D\RL�DJULFXOWXUDOLVWV�RI�-DSDQ�GLVSOD\�VLPLODULW\�

LQ�EUDFKLDO�LQGH[�ZLWK�JURXSV�IURP�FROGHU�HQYLURQPHQW�

DW�KLJK�ODWLWXGH�DV�REVHUYHG�E\�7HPSOH�HW�DO����������7KH�

.XPHMLPD�,VODQG��2NLQDZD��EHORQJV�WR�D�VXEWURSLFDO�

HQYLURQPHQW��KRZHYHU��WKH�LVODQGHUV�GLVSOD\�VLPLODULW\�

ZLWK�JURXSV�LQ�KLJKHU�ODWLWXGHV�DQG�FROGHU�FOLPDWHV��

Figure 13.1. 

Craniometric analysis: Prehistoric East Asian samples, 

<D\RL�DJULFXOWXUDOLVWV�RI�-DSDQ�DQG�-ǀPRQ�RI�-DSDQ�

including the Paleoamerican of Lagoa Santa and Archaic 

New World series.



146

Figure 13.2. 

7KH�1-�WUHH�EDVHG�RQ�FUDQLRIDFLDO�PHWULF�DQDO\VLV��7KH�SUHKLVWRULF�-ǀPRQ�RI�-DSDQ�DQG�WKH�OLYLQJ�$LQX��FOHDUO\�UHVHPEOH�

WKH�1HZ�:RUOG�SRSXODWLRQV��6HH�6HJXFKL�HW�DO���������

Figure 13.3. 

7KH�1-�WUHH�EDVHG�RQ�FUDQLRPHWULF�DQDO\VLV��%UDFH�HW�DO���������LQFOXGLQJ�WKH�-ǀPRQ��3DOHRDPHULFDQV������\HDUV�ROG�

.HQQHZLFN��DQG��������������\HDUV�ROG�/DJRD�6DQWD�
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)LJXUH���������D��E��F��G��H���

Boxplots of Z scores of all regional variation in brachial index, crural index, the ratio of FHB to FemL, the ratio of FHB 

to lower limb length, and body mass. Upper and lower margin of boxplots represent the 75th and 25th percentiles. The 

median is the line bisecting the box. Populations are presented in Table 3: From left (north: higher latitude) to right (south: 

lower latitude).

Figure 13.4a.

Figure 13.4b.
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Figure 13.4c.

Figure 13.4d.
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Figure 13.4e.

Figure 13.5. 

Principal components plot of limb proportions, body proportions, and body mass.
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7KH�SULQFLSDO�FRPSRQHQWV�SORW�VHSDUDWHV�ZHOO� WKH�

ZDUP�DGDSWHG�DQG�FROG�DGDSWHG�JURXSV��)LJXUH�����)RU�

LQVWDQFH��JURXSV�WKDW�LQKDELW�ZDUPHU�FOLPDWHV�VXFK�DV�

(DVW�$IULFD��(J\SW��$XVWUDOLD��3KLOLSSLQHV�1HJULWRV��DQG�

$QGDPDQ�,VODQGHUV�DUH�SORWWHG�LQ�RQH�FOXVWHU��*URXSV�WKDW�

LQKDELW�FROGHU�FOLPDWHV�VXFK�DV�$ODVND��5RPDQ�%ULWLVK��

DQG�(DVW�(XURSH�DUH�SORWWHG�LQ�D�VHSDUDWH�FOXVWHU��,QGLDQ�

.QROO�DQG�6DQWD�&UX]�,VODQGHUV�DUH�SORWWHG�EHWZHHQ�WKH�

ZDUP�FOLPDWH�DQG�FROG�FOLPDWH�JURXSV��<D\RL�LV�SORWWHG�ZLWK�

FROG�FOLPDWH�JURXSV�DQG��VXUSULVLQJO\��.XPHMLPD�LV�SORWWHG�

DPRQJ�FROGHU�FOLPDWH�JURXSV�GHVSLWH�D�VPDOOHU�ERG\�PDVV��

$PRQJ�WKRVH�VDPSOHV��3UHKLVWRULF�-ǀPRQ�KXQWHU�

JDWKHUHUV�RI�-DSDQ�DQG�/DJRD�6DQWD�3DOHRDPHULFDQV�RI�

%UD]LO�DUH�SORWWHG�IDU�IURP�HLWKHU�FOXVWHU��LOOXVWUDWLQJ�ZLGHU�

FROG�DGDSWHG�ERG\�SURSRUWLRQV�DQG�ZDUP�DGDSWHG�OLPE�

SURSRUWLRQV��/DJRD�6DQWD�VKRZV�VLPLODULW\�ZLWK�-ǀPRQ�

LQ�ERWK�ERG\�SURSRUWLRQ�DQG�OLPE�SURSRUWLRQ��$ODVNDQV�

GLVSOD\�FROG�DGDSWHG�ZLGH�ERG\�SURSRUWLRQ�DQG�FROG�

DGDSWHG� VKRUW�OLPE� SURSRUWLRQ�� 7LHUUD� GHO� )XHJR� RI�

VRXWKHUQPRVW�6RXWK�$PHULFD�DOVR�GLVSOD\V�FROG�DGDSWHG�

ERG\�DQG�OLPE�SURSRUWLRQV��,Q�VXPPDU\��ERG\�SURSRUWLRQV�

�UHODWLYHO\�ZLGH�ERG\��ZDUP�DGDSWHG�EUDFKLDO�LQGH[��RI�

-ǀPRQ��/DJRD�6DQWD��6DQWD�&UX]��:LQGRYHU��DQG�7LHUUD�GHO�

)XHJR�DUH�UHODWLYHO\�VLPLODU��,QGLDQ�.QROO�DQG�(YD�VLWHV�DUH�

ORFDWHG�FORVH�JHRJUDSKLFDOO\�DQG�GLVSOD\�VLPLODU�ERG\�DQG�

OLPE�SURSRUWLRQV��UHODWLYHO\�ZLGH�ERG\��EXW�ZDUP�DGDSWHG�

ERG\�PDVV��FROG�DGDSWHG�EUDFKLDO�LQGH[���6DPSOHV�RI�1RUWK�

$PHULFD�DQG�6RXWK�$PHULFD�VKRZ�VLJQL¿FDQW�YDULDWLRQ�LQ�

ERG\�SURSRUWLRQ���

Results of R-matrix-Relethford-Blangero analysis

5�PDWUL[�5HOHWKIRUG�%ODQJHUR�DQDO\VLV�VKRZV�D�)VW�

RI��������DPRQJ�VDPSOH�JURXSV��GDWD�QRW�VKRZQ��ZKLFK�

DVVXPLQJ�DYHUDJH�KHULWDELOLW\�RI�����²LQFRUSRUDWLQJ�DOO�

VDPSOHV�DQG�DVVXPLQJ�DOO�VDPSOHV�KDYH�HTXDO�H൵HFWLYH�

SRSXODWLRQ�VL]H��/DJRD�6DQWD�LV�QRW�LQFOXGHG�EHFDXVH�WKH�

VDPSOH�VL]H�LV�WRR�VPDOO��

)XUWKHUPRUH�� WKH� UHVXOWV� RI� 5HOHWKIRUG�%ODQJHUR�

DQDO\VLV�VKRZ�WKDW�PRVW�RI�WKH�VDPSOH�JURXSV�H[SHULHQFHG�

OLWWOH�JHQH�ÀRZ�EXW�D�IHZ�LQFOXGLQJ�.XPHMLPD�RI�WKH�

5\XN\XV�PD\�KDYH�UHFHLYHG�VRPH�JHQH�ÀRZ��6DQWD�&UX]�

VKRZV�VWDWLVWLFDOO\�VLJQL¿FDQW�VPDOOHU�REVHUYHG�YDULDQFH�

WKDQ�H[SHFWHG�YDULDQFH��2Q�WKH�RWKHU�KDQG��7LHUUD�GHO�)XHJR�

VKRZ�VLJQL¿FDQWO\�ODUJHU�REVHUYHG�YDULDQFH�WKDQ�H[SHFWHG�

YDULDQFH��7KH�QHJDWLYH�UHVLGXDOV�LQGLFDWH�VRPH�GHJUHH�RI�

JHQHWLF�GULIW�RU�LVRODWLRQ�LQ�WKHVH�JURXSV�DQG�WKHLU�UHJLRQV�

DQG�PRUH�UHVWULFWHG�JHQH�ÀRZ��,Q�RWKHU�ZRUGV��6DQWD�&UX]�

PD\�KDYH�H[SHULHQFHG�JHQHWLF�GULIW�RU�LVRODWLRQ�RU�PRUH�

UHVWULFWHG�JHQH�ÀRZ��ZKLOH�7LHUUD�GHO�)XHJR�PD\�KDYH�

UHFHLYHG�JHQH�ÀRZ�IURP�RWKHU�VDPSOHV�QRW�LQFOXGHG�LQ�

WKLV�DQDO\VLV�

Discussion and conclusions

)URP�WKHVH�DQDO\VHV��WKH�SHULRG�RI�LQLWLDO�HQWU\�FRXOG�QRW�

EH�FRQFOXGHG��+RZHYHU��WKH�VWDUW�RI�WKH�-ǀPRQ�(UD�RI�-DSDQ�

KDV�D�FDOLEUDWHG�GDWH�RI��������\HDUV�DJR��&RQVLGHULQJ�WKH�

FUDQLRIDFLDO�VLPLODULWLHV�EHWZHHQ�-ǀPRQ�DQG�3DOHRLQGLDQV�

3DOHRDPHULFDQV�DQG�WKH�1HZ�:RUOG�SRSXODWLRQV��D�-ǀPRQ�

(UD� ³FRPPRQ´� DQFHVWRU� FRXOG� EH� WLHG� WR� WKH� LQLWLDO�

SRSXODWLRQ�WKDW�HQWHUHG�WKH�1HZ�:RUOG�LQ�WKH�WHUPLQDO�

3OHLVWRFHQH��7KH\�PLJKW�KDYH�XVHG�ZDWHUFUDIW�WR�PLJUDWH�

YLD�WKH�3DFL¿F�1RUWKZHVW�FRDVW�WR�WKH�6DQ�)UDQFLVFR�%D\�

GRZQ�WR�%UD]LO�DQG�WKH�VRXWKHUQ�HQG�RI�6RXWK�$PHULFD�

�3DWDJRQLD��H[SHULHQFLQJ�JHQHWLF�GULIW�RU�JHQH�ÀRZ��EHFDXVH�

WKRVH�FRDVWDO�JURXSV�GLVSOD\�FUDQLRIDFLDO�VLPLODULW\�WR�WKH�

-ǀPRQ�RI�-DSDQ���7KHVH�GDWD�DQG�UHVXOWV�VXJJHVW�WKDW�WKH�

DQFHVWRUV�RI�WKH�-ǀPRQ�SHRSOH�DSSHDU�WR�EH�LPSRUWDQW�LQ�WKH�

SHRSOLQJ�RI�WKH�1HZ�:RUOG��:H��%UDFH�HW�DO���������6HJXFKL�

HW�DO���������%UDFH�HW�DO���������KDYH�K\SRWKHVL]HG�WKDW�WKH�

³FRPPRQ´�DQFHVWRUV�RI�WKH�-ǀPRQ�DUH�WKH�/DWH�3OHLVWRFHQH�

LQKDELWDQWV�LQ�WKH�QRUWKHDVW�FRDVW�RI�$VLD�DQG�IXUWKHU�ZHVW�

DQG�VRPH�RI�WKHP�PRYHG�WR�WKH�-DSDQHVH�$UFKLSHODJR�DQG�
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RWKHUV�PRYHG�WR�WKH�1HZ�:RUOG�DV�³WKH�LQLWLDO�VHWWOHUV�´�

7KLV�DQDO\VLV�GRHV�QRW�VXSSRUW�D൶QLWLHV�EHWZHHQ�WKH�

(DUO\�%UD]LOLDQV�DQG�$XVWUDOLDQV�DQG�0HODQHVLDQV��1HYHV�

HW�DO���������������������1HYHV�DQG�+XEEH���������5DWKHU��LW�

VKRZV�WKH\�DUH�UHODWHG�WR�WKH�/DWH�3OHLVWRFHQH�GHVFHQGDQWV�

RI�1RUWKHDVW�$VLD��VXFK�DV�WKH�DQFHVWRU�RI�-ǀPRQ��6HJXFKL�

HW�DO���������%UDFH�HW�DO����������5HVXOWV�VKRZ�PRUSKRORJLFDO�

FRQWLQXLW\�IURP�WKHVH�3DOHRLQGLDQV�3DOHRDPHULFDQV�WR�WKH�

$UFKDLF�DFURVV�WKH�QRUWK�GRZQ�WR�WKH�:LQGRYHU�VLWH�LQ�

)ORULGD��7KLV�LQGLFDWHV�WKDW�WKLV�-ǀPRQ�OLNH�PRUSKRORJ\�

KDV�EHHQ�LQ�SODFH�LQ�WKH�1HZ�:RUOG�IRU�DW�OHDVW�������\HDUV��

3DOHRLQGLDQV�3DOHRDPHULFDQV�FRXOG�EH�WKH�DQFHVWRUV�RI�WKH�

$UFKDLF�SHRSOH�DQG�WKH�&DQDGLDQ�86�ERUGHU�1DWLYHV�LQ�WKH�

1HZ�:RUOG��%UDFH�HW�DO����������������

$OO� VLJQLILFDQW� FRUUHODWLRQV� EHWZHHQ� 3&� �� VFRUH�

from postcranial proportions and indices, and latitude, 

minimum and maximum temperatures indicate some 

WUHQGV�LQ�WKH�GDWDVHW�IRU�D�SRWHQWLDO�VHOHFWLYH�PHFKDQLVP�RU�

DGDSWLYH�SDWKZD\�EDVHG�SDUWLFXODUO\�RQ�ERG\�PDVV�KHLJKW�

SURSRUWLRQV��7KH�OLPE�SURSRUWLRQ�HOHPHQWV�VXFK�DV�EUDFKLDO�

DQG�FUXUDO�LQGLFHV�GLG�QRW�VWURQJO\�FRUUHODWH�WR�WKH�DERYH�

HFRJHRJUDSKLF�YDULDEOHV��KRZHYHU�WKH�XVH�RI�DOO�UDWLRV��ERG\�

PDVV��DQG�LQGLFHV�PLJKW�EH�D�JRRG�LQGLFDWRU�RI�FOLPDWLF�

DGDSWDWLRQ�DV�VHHQ�LQ�WKH�SULQFLSDO�FRPSRQHQWV�SORWV��$�

PLVPDWFK�LQ�OLPE�SURSRUWLRQV�DQG�ERG\�SURSRUWLRQV�RI�WKH�

-ǀPRQ�LV�FRQ¿UPHG�DJDLQ�DV�REVHUYHG�LQ�HDUOLHU�VWXGLHV�

WKDW�LV�KDYLQJ�FROG�DGDSWHG�ERG\�ZLWK�WURSLFDO�DGDSWHG�

EUDFKLDO�LQGH[��%RG\�SURSRUWLRQV�RI�WKH�-ǀPRQ�DQG�/DJRD�

6DQWD�GLVSOD\�UHODWLYHO\�³ZLGH´�ERG\�EUHDGWKV�ZKLFK�DUH�

FROG�GHULYHG�DGDSWDWLRQV���5X൵��������VXJJHVWHG�WKDW�ERG\�

EUHDGWK�UHTXLUHV�PRUH�JHQHUDWLRQV�WR�EH�FKDQJHG�E\�FOLPDWLF�

IDFWRUV��*URXSV�LQ�1RUWK�DQG�6RXWK�$PHULFD�PDLQWDLQHG�

ZLGH�ERGLHV��GHVSLWH�OLYLQJ�LQ�GL൵HUHQW�HQYLURQPHQWV��7KLV�

PLJKW�VXJJHVW�WKDW�LQLWLDO�SRSXODWLRQV�RI�WKH�1HZ�:RUOG�

REWDLQHG�ZLGHU�ERGLHV�ZKHQ�WKH\�ZHUH�¿UVW�LQKDELWHG�DQG�

DGDSWHG�LQ�WKH�FROGHU�FOLPDWH�LQ�1RUWKHDVW�$VLD�EHIRUH�

PLJUDWLQJ�WR�WKH�$PHULFDQ�FRQWLQHQWV�RU�SRVVLEO\�ZHUH�

WUDSSHG�LQ�D�FROG�HQYLURQPHQW�VXFK�DV�%HULQJLD�EHIRUH�

WKH\�PLJUDWHG�WR�WKH�1HZ�:RUOG��7KHQ��WKH\�PLJKW�KDYH�

GLVSHUVHG�WR�YDULRXV�FOLPDWLF�HQYLURQPHQWV�LQ�WKH�1HZ�

:RUOG�DW�D�ODWHU�WLPH��$OO�UHVXOWV�VXJJHVW�WKDW�WKH�DQFHVWRUV�

RI�WKH�-ǀPRQ�ZHUH�WKH�/DWH�3OHLVWRFHQH�LQKDELWDQWV�RI�

WKH�QRUWKHDVWHUQ�FRDVW�RI�$VLD��ZLWK�VRPH�PRYLQJ�WR�WKH�

-DSDQHVH�$UFKLSHODJR�DQG�RWKHUV�PRYLQJ�WR�WKH�1HZ�:RUOG�

DV�³WKH�LQLWLDO�VHWWOHUV��
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