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�H�^�g�Z �b�a �n�m�g�^�Z�f�_�g�l�Z�e�v�g�u�o �i�j�h�[�e�_�f �p�_�e�h�]�h 
�j�y�^�Z �g�Z�m�q�g�u�o �^�b�k�p�b�i�e�b�g – �j�_�r�_�g�b�_ �\�h�i�j�h�k�h�\ 
�h �p�_�g�l�j�_ (�b�e�b �p�_�g�l�j�Z�o) �Z�g�l�j�h�i�h�]�_�g�_�a�Z �b �\�j�_�f�_�g�b 
�a�Z�k�_�e�_�g�b�y �q�_�e�h�\�_�d�h�f �a�_�f�g�h�]�h �r�Z�j�Z. �W�l�Z �i�j�h�[�e�_-
�f�Z �i�h�k�e�_ �i�m�[�e�b�d�Z�p�b�b �Q.  �>�Z�j�\�b�g�h�f �\ 1859 �]. �j�Z-
�[�h�l�u «�I�j�h�b�k�o�h�`�^�_�g�b�_ �\�b�^�h�\» �k�l�Z�e�Z �i�j�_�^�f�_�l�h�f 
�Z�d�l�b�\�g�h�c �^�b�k�d�m�k�k�b�b, �d�h�l�h�j�Z�y �i�j�b�h�[�j�_�e�Z �h�k�h�[�m�x 
�h�k�l�j�h�l�m �i�h�k�e�_ �\�u�o�h�^�Z �\ 1871 �]. �_�]�h �d�g�b�]�b «�I�j�h�b�k-
�o�h�`�^�_�g�b�_ �q�_�e�h�\�_�d�Z». �G�Z �Q.  �>�Z�j�\�b�g�Z �h�[�j�m�r�b�e�Z�k�v 
�e�Z�\�b�g�Z �d�j�b�l�b�d�b �k�h �k�l�h�j�h�g�u �d�Z�d �b�a�\�_�k�l�g�u�o �m�q�_-
�g�u�o, �l�Z�d �b �k�e�m�`�b�l�_�e�_�c �p�_�j�d�\�b, �h�[�s�_�k�l�\�_�g�g�u�o �^�_�y-
�l�_�e�_�c, �`�m�j�g�Z�e�b�k�l�h�\. �G�_�k�f�h�l�j�y �g�Z �l�h, �q�l�h �m�`�_ �[�u-
�e�b �g�Z�i�_�q�Z�l�Z�g�u �n�m�g�^�Z�f�_�g�l�Z�e�v�g�u�_ �j�Z�[�h�l�u, �i�h �k�\�y-
�s�_�g�g�u�_ �i�j�h�[�e�_�f�Z�f �w�\�h�e�x�p�b�b �`�b�\�h�c �b �g�_�`�b�\�h�c 
�i�j�b�j�h�^�u, �i�h�k�l�Z�\�b�l�v �i�h�^ �\�h�i�j�h�k �[�h�`�_�k�l�\�_�g�g�h�_ 
�i�j�h�b�k�o�h�`�^�_�g�b�_ �q�_�e�h�\�_�d�Z �b �h�[�t�y�\�b�l�v �_�]�h �i�j�_�^�d�h�f 
�h�[�_�a�v�y�g�m �g�b�d�l�h �g�_ �j�_�r�Z�e�k�y. �H�^�g�Z�d�h �m �Q.  �>�Z�j�\�b�g�Z 
�g�Z�j�y�^�m �k �i�j�h�l�b�\�g�b�d�Z�f�b �[�u�e�b �b �k�l�h�j�h�g�g�b�d�b.

�W.  �=�_�d�d�_�e�v – �h�^�b�g �b�a �i�h�k�e�_�^�h�\�Z�l�_�e�_�c �w�\�h�e�x-
�p�b�h�g�g�h�c �l�_�h�j�b�b – �\ 1866 �]. �\�u�^�\�b�g�m�e �]�b�i�h�l�_�a�m 
�h �k�m�s�_�k�l�\�h�\�Z�g�b�b �i�j�h�f�_�`�m�l�h�q�g�h�]�h �a�\�_�g�Z �f�_�`�^�m 
�q�_�e�h�\�_�d�h�h�[�j�Z�a�g�u�f�b �h�[�_�a�v�y�g�Z�f�b �b �q�_�e�h�\�_�d�h�f �b �i�j�b-
�k�\�h�b�e �_�]�h �i�j�_�^�k�l�Z�\�b�l�_�e�x �j�h�^�h�\�h�_ �g�Z�a�\�Z�g�b�_ Pithec-
anthropus alalus (�h�[�_�a�v�y�g�h�q�_�e�h�\�_�d, �g�_�k�i�h�k�h�[�g�u�c 
�]�h�\�h�j�b�l�v). �B�k�d�Z�l�v �w�l�h �i�j�h�f�_�`�m�l�h�q�g�h�_ �a�\�_�g�h, �k �_�]�h 
�l�h�q�d�b �a�j�_�g�b�y, �g�m�`�g�h �[�u�e�h �\ �l�j�h�i�b�d�Z�o �X�]�h-�<�h�k-
�l�h�q�g�h�c �:�a�b�b. �< 1887 �]. �m�[�_�`�^�_�g�g�u�c �k�l�h�j�h�g�g�b�d 
�w�\�h�e�x�p�b�h�g�g�h�c �l�_�h�j�b�b �^�h�d�l�h�j �f�_�^�b�p�b�g�u �W. �>�x�[�m�Z 
�h�k�l�Z�\�e�y�_�l �d�Z�n�_�^�j�m �\ �:�f�k�l�_�j�^�Z�f�k�d�h�f �m�g�b�\�_�j�k�b-
�l�_�l�_ �b �\ �d�Z�q�_�k�l�\�_ �\�j�Z�q�Z �h�l�i�j�Z�\�e�y�_�l�k�y �\ �d�h�e�h�g�b-
�Z�e�v�g�u�_ �\�h�c�k�d�Z �\ �B�g�^�h�g�_�a�b�x, �d�h�l�h�j�Z�y �l�h�]�^�Z �[�u�e�Z 
�d�h�e�h�g�b�_�c �G�b�^�_�j�e�Z�g�^�h�\. �<�u�i�h�e�g�_�g�b�_ �k�\�h�b�o �h�[�y-
�a�Z�g�g�h�k�l�_�c �h�g �k�h�q�_�l�Z�_�l �k �i�h�e�_�\�u�f�b �b�a�u�k�d�Z�g�b�y�f�b
�g�Z �h-�\�Z�o �K�m�f�Z�l�j�Z �b �Y�\�Z. �< �g�h�y�[�j�_ 1890 �]. �i�j�b �j�Z�k-
�d�h�i�d�Z�o �\ �D�_�^�m�g�] �;�j�m�[�m�k �g�_�i�h�^�Z�e�_�d�m �h�l � .̂ �L�j�b�g�b�e�v 
�g�Z �Y�\�_ �W. �>�x�[�m�Z �g�Z�r�_�e �n�j�Z�]�f�_�g�l �i�j�Z�\�h�c �q�Z�k�l�b 
�g�b�`�g�_�c �q�_�e�x�k�l�b. �< �h�d�l�y�[�j�_ 1891 �]. �g�Z �e�_�\�h�f �[�_�j�_-
�]�m �j. �;�_�g�]�Z�\�Z�g (�K�h�e�h) �g�Z 12-�f�_�l�j�h�\�h�c �]�e�m�[�b�g�_ �_�f�m 
�m�^�Z�e�h�k�v �h�[�g�Z�j�m�`�b�l�v �q�_�j�_�i�g�m�x �d�j�u�r�d�m, �i�h �h�i�j�_�^�_-
�e�_�g�b�x �b�k�k�e�_�^�h�\�Z�l�_�e�y, �q�_�e�h�\�_�d�h�h�[�j�Z�a�g�h�]�h �k�m�s�_�k�l-

�\�Z, �Z �\ �k�e�_�^�m�x�s�_�f �]�h�^�m �g�_�i�h�^�Z�e�_�d�m �h�l �g�_�_ – �[�_�j-
�p�h�\�m�x �d�h�k�l�v, �h�q�_�g�v �i�h�o�h�`�m�x �g�Z �q�_�e�h�\�_�q�_�k�d�m�x. 
�<�k�_ �i�Z�e�_�h�Z�g�l�j�h�i�h�e�h�]�b�q�_�k�d�b�_ �f�Z�l�_�j�b�Z�e�u, �i�h�e�m�q�_�g-
�g�u�_ �W. �>�x�[�m�Z, �k�h�q�_�l�Z�e�b �i�j�b�f�b�l�b�\�g�u�_ �i�j�b�a�g�Z�d�b 
�q�_�e�h�\�_�d�h�h�[�j�Z�a�g�u�o �h�[�_�a�v�y�g �b �k�h�\�j�_�f�_�g�g�h�]�h �q�_�e�h-
�\�_�d�Z. �I�h�a�^�g�_�_ �w�l�b �g�Z�o�h�^�d�b �Z�g�l�j�h�i�h�e�h�]�b �h�l�g�_�k�e�b 
�d �\�b�^�m Homo erectus. �W. �>�x�[�m�Z �[�u�e �m�[�_�`�^�_�g, �q�l�h 
�g�Z�r�_�e �g�_�^�h�k�l�Z�x�s�_�_ �a�\�_�g�h �\ �j�h�^�h�k�e�h�\�g�h�c �q�_�e�h�\�_-
�d�Z, �i�j�_�^�k�d�Z�a�Z�g�g�h�_ �W. �=�_�d�d�_�e�_�f. �K�m�^�v�[�Z �g�Z�o�h�^�h�d, 
�d�Z�d �b �k�Z�f�h�]�h �W.  �>�x�[�m�Z, �h�d�Z�a�Z�e�Z�k�v �[�_�a�j�Z�^�h�k�l�g�h�c. 
�<�_�j�g�m�\�r�b�k�v �\ �?�\�j�h�i�m, �h�g �\�f�_�k�l�h �h�`�b�^�Z�_�f�h�]�h �i�j�b-
�a�g�Z�g�b�y �\�k�l�j�_�l�b�e �d�j�b�l�b�d�m �b �g�_�i�h�g�b�f�Z�g�b�_ �k�h �k�l�h�j�h-
�g�u �Z�g�l�j�h�i�h�e�h�]�h�\. �G�Z�m�q�g�u�c �i�h�^�\�b�], �i�h-�^�j�m�]�h�f�m 
�g�_�\�h�a�f�h�`�g�h �h�p�_�g�b�l�v �i�h �k�l�m�i�h�d �W.  �>�x�[�m�Z: �h�g �h�l-
�d�Z�a�Z�e�k�y �h�l �\�h�a�f�h�`�g�h�k�l�b �i�j�_�i�h�^�Z�\�Z�l�v �g�Z �d�Z�n�_�^�j�_ 
�m�g�b�\�_�j�k�b�l�_�l�Z �b �m�_�o�Z�e �\ �X�]�h-�<�h�k�l�h�q�g�m�x �:�a�b�x, �q�l�h-
�[�u �g�Z �i�e�h�s�Z�^�b �\ �^�_�k�y�l�d�b �l�u�k�y�q �d�\�Z�^�j�Z�l�g�u�o �d�b�e�h-
�f�_�l�j�h�\ �i�h�i�u�l�Z�l�v�k�y �g�Z�c�l�b �d�h�k�l�g�u�_ �h�k�l�Z�l�d�b �g�b�d�h�f�m 
�g�_ �\�_�^�h�f�h�]�h �k�m�s�_�k�l�\�Z. �L�j�Z�]�_�^�b�y �W.  �>�x�[�m�Z �k�h�k�l�h�y-
�e�Z �\ �l�h�f, �q�l�h �g�Z�m�q�g�u�c �f�b�j �h�d�Z�a�Z�e�k�y �g�_�]�h�l�h�\�u�f 
�i�j�b�a�g�Z�l�v �\ �i�h�e�g�h�c �f�_�j�_ �w�\�h�e�x�p�b�h�g�g�m�x �l�_�h�j�b�x 
�i�j�h�b�k�o�h�`�^�_�g�b�y �q�_�e�h�\�_�d�Z. �;�h�e�v�r�b�g�k�l�\�h�f �d�h�e�e�_�] 
�m�q�_�g�u�c �[�u�e �i�h�^�\�_�j�]�g�m�l �h�k�l�j�Z�d�b�a�f�m. �D�j�m�i�g�_�c�r�b�c 
�Z�g�l�j�h�i�h�e�h�] �l�h�]�h �\�j�_�f�_�g�b �J. �<�b�j�o�h�\ �\�u�k�d�Z�a�Z�e �i�j�_�-̂
�i�h�e�h�`�_�g�b�_ �h �i�j�b�g�Z�^�e�_�`�g�h�k�l�b �i�Z�e�_�h�Z�g�l�j�h�i�h�e�h�]�b-
�q�_�k�d�b�o �g�Z�o�h�^�h�d �]�b�]�Z�g�l�k�d�h�f�m �]�b�[�[�h�g�m.

�K 1936 �i�h 1941 �]. �g�Z �Y�\�_ �\ �j�Z�c�h�g�_ �K�Z�g�]�b�j�Z�g�Z 
�i�Z�e�_�h�g�l�h�e�h�] �=.�O.  �D�_�g�b�]�k�\�Z�e�v�^ �i�j�h�\�h�^�b�e �i�h�e�_�\�u�_ 
�j�Z�[�h�l�u, �d�h�l�h�j�u�_ �^�Z�e�b �\�_�e�b�d�h�e�_�i�g�u�_ �j�_�a�m�e�v�l�Z�l�u: 
�\ �h�l�e�h�`�_�g�b�y�o �n�h�j�f�Z�p�b�b �>�`�_�l�b�k �[�u�e�b �g�Z�c�^�_�g�u 
�n�j�Z�]�f�_�g�l�u �q�_�j�_�i�h�\, �q�_�e�x�k�l�_�c �b �^�j�m�]�b�_ �i�Z�e�_�h-
�Z�g�l�j�h�i�h�e�h�]�b�q�_�k�d�b�_ �h�k�l�Z�l�d�b.

�<�Z�`�g�h�_ �a�g�Z�q�_�g�b�_ �^�e�y �h�[�h�k�g�h�\�Z�g�b�y �]�b�i�h�l�_-
�a�u �h �l�h�f, �q�l�h �<�h�k�l�h�q�g�Z�y �b �X�]�h-�<�h�k�l�h�q�g�Z�y �:�a�b�y 
�[�u�e�b �p�_�g�l�j�h�f �Z�g�l�j�h�i�h�]�_�g�_�a�Z, �b�f�_�e�h �h�[�g�Z�j�m�`�_�g�b�_ 
�\ �i�_�s�_�j�_ �Q�`�h�m�d�h�m�^�y�g�v �\ �h�l�e�h�`�_�g�b�y�o �k�h �k�j�_�^�g�_-
�i�e�_�c�k�l�h�p�_�g�h�\�h�c �n�Z�m�g�h�c �a�m�[�h�\ �]�h�f�b�g�b�g�h�\, �g�Z �h�k�g�h-
�\�Z�g�b�b �d�h�l�h�j�u�o �Z�g�l�j�h�i�h�e�h�] �>.   �;�e�w�d �\ 1927 �]. �\�u�^�_�e�b�e 
�g�h�\�u�_ �j�h�^ Sinanthropus �b �\�b�^ S. pekinensis. �< 1929 �]. 
�h�^�b�g �b�a �h�k�g�h�\�Z�l�_�e�_�c �d�b�l�Z�c�k�d�h�c �i�_�j�\�h�[�u�l�g�h�c

�ð�ð�ó�ò�ó�û�ö�ó
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�Z�j�o�_�h�e�h�]�b�b �b �Z�g�l�j�h�i�h�e�h�]�b�b  �I�w�c  �<�w�g�v�q�`�m�g �\ �Q�`�h�m-
�d�h�m�^�y�g�_ �g�Z�r�_�e �q�_�j�_�i, �d�h�l�h�j�u�c �[�u�e �h�l�g�_�k�_�g �d �l�h�f�m 
�`�_ �\�b�^�m �k�b�g�Z�g�l�j�h�i�h�\. �< �i�h�e�v�a�m �]�b�i�h�l�_�a�u �h�[ �Z�a�b-
�Z�l�k�d�h�c �i�j�Z�j�h�^�b�g�_ �q�_�e�h�\�_�d�Z �k�\�b�^�_�l�_�e�v�k�l �\�h�\�Z�e�b 
�k�d�_�e�_�l�g�u�_ �h�k�l�Z�l�d�b �_�]�h �f�g�h�]�h�q�b�k�e�_�g�g�u�o �^�Z�e�_�d�b�o 
�i�j�_�^�r�_�k�l �\�_�g�g�b�d�h�\ – �j�Z�f�Z�i�b�l�_�d�h�\, �[�j�Z�f�Z�i�b�l�_�d�h�\,
�^�j�b�h�i�b�l�_�d�h�\, �k�b�\�Z�i�b�l�_�d�h�\, �h�[�g�Z�j�m�`�_�g�g�u�_ �\ �X�`-
�g�h�f �D�b�l�Z�_, �I�Z�d�b�k�l�Z�g�_ �b �B�g�^�b�b �\ �i�h�a�^�g�_ �f�b�h�p�_-
�g�h�\�u�o – �j�Z�g�g�_ �i�e�b�h�p�_�g�h�\�u�o �h�l�e�h�`�_�g�b�y�o.

�F�g�_�g�b�y �m�q�_�g�u�o �h �f�_�k�l�_ �f�b�h�p�_�g�h�\�u�o �]�h�f�b�g�b-
�^�h�\ �\ �n�b�e�h�]�_�g�b�b �q�_�e�h�\�_�d�Z �j�Z�a�e�b�q�g�u: �h�l �i�j�b�a�g�Z-
�g�b�y �b�o �g�Z�b�[�h�e�_�_ �j�Z�g�g�_�c �i�j�_�^�d�h�\�h�c �n�h�j�f�h�c �\ �w�\�h-
�e�x�p�b�b �q�_�e�h�\�_�d�Z �^�h �h�l�g�_�k�_�g�b�y �d �h�^�g�h�c �b�a �n�h�j�f 
�k «�h�j�Z�g�]�h�b�^�g�h�c» �k�i�_�p�b�Z�e�b�a�Z�p�b�_�c. �J�Z�g�_�_ �h�^�b�g 
�b�a �d�j�m�i�g�_�c�r�b�o �i�j�b�f�Z�l�h�e�h�]�h�\ �>.  �I�b�e�[�b�f, �h�k�g�h-
�\�u�\�Z�y�k�v �g�Z �^�Z�g�g�u�o �h �l�h�e�s�b�g�_ �w�f�Z�e�b �g�Z �d�h�j�_�g-
�g�u�o �a�m�[�Z�o, �i�j�b�a�g�Z�g�g�h�c �h�^�g�b�f �b�a �d�j�b�l�_�j�b�_�\ �b�^�_�g-
�l�b�n�b�d�Z�p�b�b �]�h�f�b�g�b�^�h�\, �k�q�b�l�Z�e, �q�l�h �j�Z�f�Z�i�b�l�_�d�b 
�[�u�e�b �i�j�_�^�d�h�\�h�c �n�h�j�f�h�c �\ �w�\�h�e�x�p�b�b �q�_�e�h�\�_�d�Z 
[  Pilbeam, 1978]. �L�Z�d�h�c �`�_ �i�h�a�b�p�b�b �h�g �i�j�b�^�_�j-
�`�b�\�Z�e�k�y �i�j�b �h�p�_�g�d�_ �f�_�]�Z�g�l�j�h�i�Z �y�\�Z�g�k�d�h�]�h, �d�h-
�l�h�j�h�]�h �g�_�d�h�l�h�j�u�_ �b�k�k�e�_�^�h�\�Z�l�_�e�b �j�Z�k�k�f�Z�l�j�b�\�Z�e�b 
�d�Z�d �Z�a�b�Z�l �k�d�h�]�h �Z�\�k�l �j�Z�e�h�i�b�l�_�d�Z. �< �^�Z�e�v�g�_�c�r�_�f 
�>.  �I�b�e�[�b�f �h�l�d�Z�a�Z�e�k�y �h�l �w�l�h�c �l�h�q�d�b �a�j�_�g�b�y. �<�u-
�y�k�g�b�e�h�k�v, �q�l�h �\�h�a�j�Z�k�l �e�b�l�h�e�h�]�b�q�_�k�d�b�o �]�h�j�b�a�h�g-
�l�h�\, �k�h�^�_�j�`�Z�s�b�o �k�d�_�e�_�l�g�u�_ �h�k�l�Z�l�d�b �f�_�]�Z�g�l�j�h-
�i�Z, �g�_ �[�h�e�_�_ 1,5 �f�e�g �e�_�l. �>�h �g�Z�k�l�h�y�s�_�]�h �\�j�_�f�_�g�b
�Z�\�k�l �j�Z�e�h�i�b�l�_�d�h�\�u�_ �\ �<�h�k�l�h�q �g�h�c �b �X�]�h-�<�h�k�l�h�q-
�g�h�c �:�a�b�b �g�_ �g�Z�c�^�_�g�u. �<�h�a�j�Z�k�l �[�_�k�k�i�h�j�g�u�o �k�l�h�y-
�g�h�d �q�_�e�h�\�_�d�Z �\ �w�l�b�o �q�Z�k�l�y�o �?�\�j�Z�a�b�b �g�_ �i�j�_�\�u�r�Z�_�l 
1,5–1,8 �f�e�g �e�_�l. �L�Z�d�b�f �h�[�j�Z�a�h�f, �Z�g�l�j�h�i�h�e�h�]�b -
�q�_ �k�d�b�_ �b �Z�j�o�_�h�e�h�]�b�q�_�k�d�b�_ �g�Z�o�h�^�d�b �k�\�b�^�_�l�_�e�v�k�l-
�\�m�x�l �h �l�h�f, �q�l�h �X�`�g�Z�y �b �X�]�h-�<�h�k�l�h�q�g�Z�y �:�a�b�y
�g�_ �[�u�e�b �i�j�Z�j�h�^�b�g�h�c �q�_�e�h�\�_�d�Z.

�< �g�Z�q�Z�e�_ �O�O �\. �r�b�j�h�d�m�x �b�a�\�_�k�l�g�h�k�l�v �i�h�e�m�q�b�e�Z 
�]�b�i�h�l�_�a�Z �h �P�_�g�l�j�Z�e�v�g�h�c �:�a�b�b �d�Z�d �i�j�Z �j�h�^�b�g�_ �q�_�e�h-
�\�_�d�Z. �I�h�b�k�d�h�f �^�h�d�Z�a�Z�l�_�e�v�k�l�\ �g�Z �l�_�j�j�b�l�h�j�b�b �F�h�g-
�]�h�e�b�b �\ 1920-�o �]�]. �a�Z�g�b�f�Z�e�Z�k�v �Z�f�_�j�b�d�Z�g�k�d�Z�y �P�_�g�l-
�j�Z�e�v�g�h-�:�a�b�Z�l�k�d�Z�y �w�d�k�i�_�^�b�p�b�y �i�h�^ �j�m�d�h�\�h�^ �k�l�\�h�f
�J.�Q.  �W�g�^�j�x�k�Z. �< �o�h�^�_ �i�h�e�_�\�u�o �b�k�k�e�_�^�h�\�Z �g�b�c �[�u�e�h 
�k�^�_�e�Z�g�h �f�g�h�]�h �\�Z�`�g�u�o �h�l�d�j�u�l�b�c, �\ �q�Z�k�l �g�h�k�l�b, 
�g�Z�c�^�_�g�u �d�j�m�i�g�h�_ �d�e�Z�^�[�b�s�_ �^�b�g�h�a�Z�\�j�h�\ �\ �;�Z�b�g-
�^�a�Z�d�_, �Z �l�Z�d�`�_ �g�_�k�d�h�e�v�d�h �i�Z�e�_�h�e�b�l�b�q�_�k�d�b�o �f�_�k�l�h-
�g�Z�o�h�`�^�_�g�b�c, �g�h �h�l�\�_�l�Z �g�Z �]�e�Z�\�g�u�c �\�h�i�j�h�k �g�Z�c�l�b 
�g�_ �m�^�Z�e�h�k�v [    Andrews R.Ch.,   Osborn, 1926]. �K �k�_�j�_-
�^�b�g�u XX �\. �\ �F�h�g�]�h�e�b�b �j�Z�[�h�l�Z�_�l �J�h�k�k�b�c�k�d�h-�F�h�g-
�]�h�e�v�k�d�Z�y �Z�j�o�_�h�e�h�]�b�q�_ �k�d�Z�y �w�d�k�i�_�^�b�p�b�y: �\ 1949 �]. �_�_ 
�h�l�j�y�^�h�f (�Z �k 1960 �^�h 1981 �]. – �\�k�_�c �w�d�k�i�_�^�b�p�b�_�c) 
�i�h �b�a�m�q�_�g�b�x �d�Z �f�_�g�g�h�]�h �\�_�d�Z �F�h�g�]�h�e�b�b �j�m�d�h�\�h�^�b�l 
�: .�I .  �H�d�e�Z�^�g�b�d�h�\, �k 1983 �]. �b �i�h �g�Z�k�l�h�y�s�_�_ �\�j�_-
�f�y – �:.�I .  �>�_�j�_�\�y�g�d�h, �k 1995 �]. �\ �g�_�c �i�j�b�g�b�f�Z�x�l 
�m�q�Z�k�l�b�_ �Z�f�_�j�b�d�Z�g�k�d�b�_ �Z�j�o�_�h�e�h�]�b, �\�h�a�]�e�Z�\�e�y�_�f�u�_ 
�>.  �H�e�k�_�g�h�f. �< 1983–2011 �]�]. �g�Z �l�_�j�j�b�l�h�j�b�b �F�h�g�]�h-

�e�b�b �h�l�d�j�u�l�h �[�h�e�_�_ 1 �l�u�k. �i�Z�e�_�h�e�b�l�b�q�_�k�d�b�o �f�_�k�l�h-
�g�Z�o�h�`�^�_�g�b�c, �\ �l.�q. �h�d. 30 �j�Z�g�g�_ �i�Z�e�_�h�e�b�l�b�q�_�k�d�b�o. 
�<�h�a�j�Z�k�l �g�Z�b�[�h�e�_�_ �j�Z�g�g�b�o �b�a �g�b�o – �h�d. 1 �f�e�g �e�_�l. 
�G�Z �w�l�h�c �l�_�j�j�b�l�h�j�b�b �g�_ �\�u�y�\�e�_�g�u �j�Z�g�g�b�_ �i�Z�e�_�h-
�Z�g�l�j�h�i�h�e�h�]�b�q�_�k�d�b�_ �h�k�l�Z�l�d�b. �K�h�\�j�_�f�_�g�g�u�c �m�j�h�\�_�g�v 
�a�g�Z�g�b�c �k �i�h�e�g�u�f �h�k�g�h�\�Z�g�b�_�f �i�h�a�\�h�e�y�_�l �m�l�\�_�j�`-
�^�Z�l�v, �q�l�h �P�_�g�l�j�Z�e�v�g�m�x �:�a�b�x �g�_ �k�e�_�^�m�_�l �j�Z�k�k�f�Z�l-
�j�b�\�Z�l�v �d�Z�d �i�j�Z�j�h�^�b�g�m �q�_�e�h�\�_�d�Z [ �>�_�j�_�\�y�g�d�h,  �>�h�j�`, 
  �<�Z�k�b�e�v�_�\�k�d�b�c �b �^�j., 1990].

�H�[�g�Z�j�m�`�_�g�b�_ �d�h�k�l�g�u�o �h�k�l�Z�l�d�h�\ �i�h�a�^�g�b�o �f�b�h-
�p�_�g�h�\�u�o �]�h�f�b�g�b�^�h�\ �\ �X�`�g�h�c �?�\�j�h�i�_ �h�l�d�j�u�e�h �\�h�a-
�f�h�`�g�h�k�l�v �^�e�y �\�u�^�\�b�`�_�g�b�y �_�\�j�h�i�_�c�k�d�h�c �]�b�i�h�l�_�a�u 
�i�j�h�b�k�o�h�`�^�_�g�b�y �q�_�e�h�\�_�d�Z [  Bonis,   Koufos, 1994], �d�h-
�l�h�j�Z�y, �h�^�g�Z�d�h, �g�_ �i�h�e�m�q�b�e�Z �\ �^�Z�e�v�g�_�c�r�_�f �k�d�h�e�v�d�h- 
�g�b�[�m�^�v �k�_�j�v�_�a�g�h�]�h �h�[�h�k�g�h�\�Z�g�b�y.

�<�h �\�l�h�j�h�c �i�h�e�h�\�b�g�_ XIX �\. �h�[�k�m�`�^�Z�e�Z�k�v �w�d-
�a�h�l�b�q�_�k�d�Z�y �]�b�i�h�l�_�a�Z �F.   �<�Z�]�g�_�j�Z–�: .  �D�Z�l�j�n�Z�`�Z– 
�W. �D�Z�j�l�Z�e�v�y�d�Z �b �^�j. �h �k�_�\�_�j�h�_�\�j�h�i�_�c�k�d�h�c �i�j�Z �j�h�^�b-
�g�_ �q�_�e�h�\�_�d�Z [ �E�Z�j�b�q�_�\, 1969]. �H�k�g�h�\�g�Z�y �b�^�_�y �k�\�h-
�^�b�e�Z�k�v �d �l�h�f�m, �q�l�h �k�_�\�_�j �?�\�j�Z�a�b�b �f�h�] �[�u�l�v �h�^-
�g�b�f �b�a �p�_�g�l�j�h�\ �Z�g�l�j�h�i�h�]�_�g�_�a�Z, �i�h�k�d�h�e�v�d�m �b�f�_�g�g�h 
�l�Z�f �^�j�_�\�g�b�_ �i�h�i�m�e�y�p�b�b �\�i�_�j�\�u�_ �b�k�i�u�l�Z�e�b �\�e�b�y-
�g�b�_ �i�h�o�h�e�h�^�Z�g�b�y, �d�h�l�h�j�h�_ �k�l�b�f�m�e�b�j�h�\�Z�e�h �[�u�k�l-
�j�h�_ �i�j�h�]�j�_�k�k�b�\�g�h�_ �j�Z�a�\�b�l�b�_ �d�m�e�v�l�m�j�u �q�_�e�h�\�_�d�Z.
�G�h �w�l�Z �]�b�i�h�l�_�a�Z �g�b�d�h�]�^�Z �g�_ �i�j�b�\�e�_�d�Z�e�Z �k�_�j�v�_�a�g�h�]�h 
�\�g�b�f�Z�g�b�y �b�k�k�e�_�^�h�\�Z�l�_�e�_�c.

�< 1920-�o �]�]. �i�h�k�e�_ �i�m�[�e�b�d�Z�p�b�b �J.  �>�Z�j�l�h�f �^�Z�g-
�g�u�o �h �\�i�_�j�\�u�_ �g�Z�c�^�_�g�g�u�o �\ �\�h�k�l�h�q�g�h�c �q�Z�k�l�b �i�m�k-
�l�u�g�b �D�Z�e�Z�o�Z�j�b �k�d�_�e�_�l�g�u�o �h�k�l�Z�l�d�Z�o �]�h�f�b�g�b�^�Z, �g�Z-
�a�\�Z�g�g�h�]�h �b�f �Z�\�k�l�j�Z�e�h�i�b�l�_�d�h�f [  Dart, 1925], �g�Z �i�_�j-
�\�h�_ �f�_�k�l�h �k�j�_�^�b �]�_�h�]�j�Z�n�b�q�_�k�d�b�o �j�Z�c�h�g�h�\, �i�j�_�l�_�g-
�^�h�\�Z�\�r�b�o �g�Z �k�l�Z�l�m�k �i�j�Z�j�h�^�b�g�u �q�_�e�h�\�_�d�Z, �\�u�^�\�b-
�]�Z�_�l�k�y �:�n�j�b�d�Z. �A�Z 80 �e�_�l �\ �X�`�g�h�c �b �<�h�k�l�h�q�g�h�c 
�:�n�j�b�d�_ �h�[�g�Z�j�m�`�_�g�h �[�h�e�_�_ �l�u�k�y�q�b �d�h�k�l�g�u�o �h�k�l�Z�l-
�d�h�\ �Z�\�k�l�j�Z�e�h�i�b�l�_�d�h�\�u�o �j�Z�a�e�b�q�g�h�c �k�l�_�i�_�g�b �k�h-
�o�j�Z�g�g�h�k�l�b. �K�b�k�l�_�f�Z�l�b�d�Z �Z�\�k�l�j�Z�e�h�i�b�l�_�d�h�\�u�o �j�Z�k-
�k�f�Z�l�j�b�\�Z�e�Z�k�v �\�h �f�g�h�]�b�o �j�Z�[�h�l�Z�o: �[�u�e�b �\�u�^�_�e�_�g�u 
�j�Z�a�e�b�q�g�u�_ �j�h�^�u �b �\�b�^�u, �m�k�l�Z�g�h�\�e�_�g�u �b�o �n�b�e�h-
�]�_�g�_�l�b�q�_�k�d�b�_ �\�a�Z�b�f�h�h�l�g�h�r�_�g�b�y [  Strait,   Grine, 
  Moniz, 1997;   Wolpoff, 1999;   Tobias, 2003;  Schwartz, 
  Tattersall, 1996;  �:�e�_�d�k�_�_�\ �<.�I ., 2007;  �A�m�[�h�\, 2004; 
  Cela-Conde,   Ayala, 2007; �b �^�j.].

�=�b�i�h�l�_�a�Z �h �l�h�f, �q�l�h �:�n�j�b�d�Z �y�\�e�y�_�l�k�y �i�j�Z�j�h-
�^�b�g�h�c �q�_�e�h�\�_�d�Z, �g�Z�r�e�Z �i�h�^�l�\�_�j�`�^�_�g�b�_ �\ �]�_�g�_�l�b�q�_-
�k�d�b�o �b�k�k�e�_�^�h�\�Z�g�b�y�o. �< 1987 �]. �i�h�y�\�b�e�Z�k�v �k�l�Z�l�v�y, 
�\ �d�h�l�h�j�h�c �[�u�e�b �i�j�h�Z�g�Z�e�b�a�b�j�h�\�Z�g�u �j�Z�a�e�b�q�b�y 
�\ �i�h �k�e�_�^�h�\�Z�l�_�e�v�g�h�k�l�y�o �f�l�>�G�D �e�x�^�_�c, �j�Z�a�g�u�o 
�i�h �]�_�h�]�j�Z�n�b�q�_�k�d�h�c �b �j�Z�k�h�\�h�c �i�j�b�g�Z�^�e�_�`�g�h�k�l�b, 
�b �g�Z �h�k�g�h�\�_ �w�l�h�]�h �i�h�k�l�j�h�_�g�h �n�b�e�h�]�_�g�_�l�b�q�_�k�d�h�_ 
�^�j�_�\�h, �d�h�j �g�b �d�h�l�h�j�h�]�h �m�o�h�^�b�e�b �\ �:�n�j�b�d�m [  Cann, 
  Stoneking,   Wilson, 1987]. �K�Z�f�u�f�b �j�Z�g�g�b�f�b �k�_-
�]�h�^�g�y �k�q�b�l�Z�x�l�k�y �h�j�m�^�b�y, �k�^�_�e�Z�g�g�u�_ �q�_�e�h�\�_�d�h�f 
�h�d. 2,6 �f�e�g �e.�g.; �h�g�b �h�[�g�Z�j�m�`�_�g�u �\ �<�h�k�l�h�q�g�h�c �:�n-
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�j�b�d�_. �< �g�Z�k�l�h�y�s�_�_ �\�j�_�f�y �m �m�q�_�g�u�o, �a�Z�g�b�f�Z�x�s�b�o�k�y 
�i�j�h�[ �e�_�f�h�c �i�j�h�b�k�o�h�`�^�_�g�b�y �q�_�e�h�\�_�d�Z �k �i�j�b�f�_�g�_�g�b-
�_�f �f�m�e�v�l�b�^�b�k�p�b�i�e�b�g�Z�j�g�h�]�h �i�h�^�o�h�^�Z, �g�_�l �k�h�f�g�_-
�g�b�y �\ �l�h�f, �q�l�h �[�u�e �_�^�b�g�k�l�\�_�g�g�u�c �p�_�g�l�j �Z�g�l�j�h�i�h-
�]�_�g�_�a�Z �b �g�Z�o�h�^�b�e�k�y �h�g �\ �:�n�j�b�d�_.

�G�_ �f�_�g�_�_ �k�e�h�`�g�h�c �y�\�e�y�_�l�k�y �i�j�h�[�e�_�f�Z �\�u�o�h�^�Z 
�q�_�e�h�\�_�d�Z �b�a �k�\�h�_�c �Z�n�j�b�d�Z�g�k�d�h�c «�d�h�e�u�[�_�e�b» �b �a�Z-
�k�_�e�_�g�b�y �b�f �?�\�j�Z�a�b�b �b �^�j�m�]�b�o �q�Z�k�l�_�c �A�_�f�e�b. �I�_-
�j�_�^ �k�i�_�p�b�Z�e�b�k�l�Z�f�b �k�l�h�b�l �f�g�h�]�h �\�h�i�j�h�k�h�\, �g�Z �d�h-
�l�h�j�u�_ �g�_�h�[�o�h�^�b�f�h �g�Z�c�l�b �h�l�\�_�l�u. �I�j�_�`�^�_ �\�k�_�]�h 
�k�e�_�^�m�_�l �\�u�y�k�g�b�l�v, �d�h�]�^�Z �q�_�e�h�\�_�d �\�u�r�_�e �b�a �:�n-
�j�b�d�b �b �g�Z�q�Z�e �a�Z�k�_�e�y�l�v �?�\�j�Z�a�b�x? �W�l�h �[�u�e �h�^�g�h-
�Z�d�l�g�u�c �i�j�h�p�_�k�k �b�e�b �\�h�e�g�u �^�j�_�\�g�b�o �i�h�i�m�e�y�p�b�c 
�e�x�^�_�c �f�g�h�]�h�d�j�Z�l�g�h �\�u�i�e�_�k�d�b�\�Z�e�b�k�v �b�a �:�n�j�b�d�b 
�\ �?�\�j�Z�a�b�x? �J�_�r�_�g�b�_ �w�l�b�o �\�h�i�j�h�k�h�\ �m�k�e�h�`�g�y�_�l-
�k�y �l�_�f, �q�l�h �Z�r�_�e�v�k�d�Z�y �b�g�^�m�k�l�j�b�y (�i�_�j�\�u�_ �^�\�m-
�k�l�h�j�h�g�g�b�_ �b�a�^�_�e�b�y – �l.�g. �j�m�q�g�u�_ �j�m�[�b�e�Z) �\�i�_�j�\�u�_ 
�i�h �y�\�b�e�Z�k�v �\ �:�n�j�b�d�_ �h�d. 1,7–1,6 �f�e�g �e.�g. �I�j�_�^�k�l�h�b�l 
�l�Z�d�`�_ �m�k�l�Z�g�h�\�b�l�v, �d�Z�d�b�f �h�[�j�Z�a�h�f �w�l�Z �b�g�^�m�k�l�j�b�y 
�j�Z�k�i�j�h�k�l�j�Z�g�y�e�Z�k�v �\ �?�\�j�Z�a�b�b? �I�_�j�\�u�c �q�_�e�h�\�_�d �k�h-
�\�j�_�f�_�g�g�h�]�h �Z�g�Z�l�h�f�b�q�_�k�d�h�]�h �b �]�_�g�_�l�b�q�_�k�d�h�]�h �l�b�i�Z 
�i�h�y�\�b�e�k�y �\ �:�n�j�b�d�_ 200–150 �l�u�k. �e.�g. �<�Z�`�g�h �a�g�Z�l�v, 
�d�Z�d�b�f �h�[�j�Z�a�h�f �b �d�h�]�^�Z �g�Z�q�Z�e�h�k�v �_�]�h �j�Z�k�i�j�h�k�l�j�Z-
�g�_�g�b�_ �i�h �i�e�Z�g�_�l�_? �D�Z�d�b�_ �k�h�[�u�l�b�y �k�h�i�j�h�\�h�`�^�Z�e�b 
�f�b�]�j�Z�p�b�x �q�_�e�h�\�_�d�Z �j�Z�a�m�f�g�h�]�h �b �i�h�y�\�e�_�g�b�_ Homo 
sapiens �g�Z �l�_�j�j�b�l�h�j�b�y�o, �a�Z�g�y�l�u�o �f�_�k�l�g�u�f �g�Z�k�_-
�e�_�g�b�_�f? �M �k�i�_�p�b�Z�e�b�k�l�h�\ �b�f�_�x�l�k�y �j�Z�a�g�u�_ �h�l�\�_�l�u 
�g�Z �\�k�_ �w�l�b �b �^�j�m�]�b�_ �g�_ �f�_�g�_�_ �k�e�h�`�g�u�_ �\�h�i�j�h�k�u. �J�_-
�r�_�g�b�_ �a�Z�\�b�k�b�l �h�l �d�h�g�k�_�g�k�m�k�Z �Z�j�o�_�h�e�h�]�h�\, �Z�g�l�j�h�i�h-
�e�h�]�h�\, �]�_�g�_�l�b�d�h�\ �b �^�j�m�]�b�o �m�q�_�g�u�o, �a�Z�g�b�f�Z�x�s�b�o�k�y 
�i�j�h�[�e�_�f�h�c �i�j�h�b�k�o�h�`�^�_�g�b�y �q�_�e�h�\�_�d�Z. �G�_�h�[�o�h�^�b�f�h 
�b�f�_�l�v �\ �\�b�^�m, �q�l�h �i�h�y�\�e�_�g�b�_ �g�Z �l�h�c �b�e�b �b�g�h�c �l�_�j-
�j�b�l�h�j�b�b �b�g�g�h�\�Z�p�b�c �f�h�]�e�h �[�u�l�v �h�[�m �k�e�h�\�e�_�g�h �d�Z�d 
�i�j�b�o�h�^�h�f �g�h�\�h�]�h �g�Z�k�_�e�_�g�b�y, �l.�_. �f�b�]�j�Z�p�b�h�g�g�u�f�b 
�i�j�h�p�_�k�k�Z�f�b, �l�Z�d �b �d�h�g�l�Z�d�l�Z�f�b �Z�\�l�h�o�l�h�g�h�\ �k �g�Z�k�_-
�e�_�g�b�_�f �k�h�i�j�_�^�_�e�v�g�u�o �l�_�j�j�b�l�h�j�b�c; �b�g�Z�q�_ �]�h�\�h�j�y, 
�j�Z�k�i�j�h�k�l�j�Z�g�_�g�b�_ �l�_�o�g�b�d�h-�l�b�i�h�e�h�]�b�q�_�k�d�b�o �g�h�\-
�r�_�k�l�\ �f�h�]�e�h �i�j�h�b�k�o�h�^�b�l�v �i�h �w�k�l�Z�n�_�l�g�h�f�m �i�j�b�g-
�p�b�i�m – �h�l �h�[�b�l�Z�l�_�e�_�c �h�^�g�h�c �w�d�h�e�h�]�b�q�_�k�d�h�c �g�b�r�b 
�d �`�b�l�_�e�y�f �^�j�m�]�h�c. �I�j�b�q�_�f �i�j�b �l�Z�d�h�c �i�_�j�_�^�Z�q�_ 
�^�h�k�l�b�`�_�g�b�y �f�h�]�e�b �j�Z�k�i�j�h�k�l�j�Z�g�y�l�v�k�y �[�u�k�l�j�_�_, �q�_�f 
�\ �o�h�^�_ �f�b�]�j�Z�p�b�h�g�g�u�o �i�j�h�p�_�k�k�h�\. �G�_�e�v�a�y �b�k�d�e�x-
�q�Z�l�v �b �\�h�a�f�h�`�g�h�k�l�v �d�h�g�\�_�j�]�_�g�p�b�b: �d�Z�d�b�_-�l�h �b�g-
�g�h�\�Z�p�b�b �i�h�y�\�e�y�e�b�k�v �k�Z�f�h�k�l�h�y�l�_�e�v�g�h, �g�_�a�Z�\�b�k�b�f�h 
�h�l �\�g�_�r�g�b�o �n�Z�d�l�h�j�h�\, �d�Z�d �j�_�a�m�e�v�l�Z�l �j�_�Z�e�b�a�Z�p�b�b 
�l�\�h�j�q�_�k�d�b�o �k�i�h�k�h�[�g�h�k�l�_�c �l�h�c �b�e�b �b�g�h�c �]�j�m�i�i�u 
�e�x�^�_�c, �q�Z�k�l�h �i�h�^ �\�e�b�y�g�b�_�f �f�_�g�y�x�s�_�c�k�y �w�d�h�e�h-
�]�b�q�_�k�d�h�c �h�[�k�l�Z�g�h�\�d�b.

�< �i�Z�e�_�h�e�b�l�_ �f�u �\�u�^�_�e�y�_�f �l�j�b �]�e�h�[�Z�e�v�g�u�o �f�b-
�]�j�Z�p�b�h�g�g�u�o �i�h�l�h�d�Z. �K�h�\�_�j�r�_�g�g�h �h�q�_�\�b�^�_�g �i�_�j�\�u�c 
�i�h�l�h�d �^�j�_�\�g�b�o �i�h�i�m�e�y�p�b�c Homo �b�a �:�n�j�b�d�b �\ �?�\-
�j�Z�a�b�x 1,8–1,6 �f�e�g �e.�g. �I�h �g�Z�r�_�f�m �f�g�_�g�b�x, �\ �i�j�_-
�^�_�e�Z�o �w�l�h�]�h �o�j�h�g�h�e�h�]�b�q�_�k�d�h�]�h �b�g�l�_�j�\�Z�e�Z �b�a �:�n�j�b-

�d�b �^�\�b�]�Z�e�k�y �g�_ �h�^�b�g, �Z �^�\�Z �f�b�]�j�Z�p�b�h�g�g�u�o �i�h�l�h�d�Z 
�k �]�Z�e�_�q�g�h-�h�l�s�_�i�g�h�c �b �j�Z�g�g�_�i�Z�e�_�h�e�b�l�b�q�_�k�d�h�c �f�b�d-
�j�h�e�b�l�h�b�^�g�h�c, �b�e�b �f�b�d�j�h�e�b�l�b�q�_�k�d�h�c, �b�g�^�m�k�l�j�b�_�c 
[�>�_�j�_�\�y�g�d�h, 2003, 2006�\, 2009�Z]. �K�e�h�`�g�h�c �i�j�_�^-
�k�l�Z�\�e�y�_�l�k�y �i�j�h�[�e�_�f�Z �\�l�h�j�h�]�h �i�h�l�h�d�Z �^�j�_�\�g�b�o �i�h�i�m-
�e�y�p�b�c �e�x�^�_�c, �k�\�y�a�Z�g�g�Z�y �k �j�Z�k�i�j�h�k�l�j�Z�g�_�g�b�_�f �Z�r�_�e�v-
�k�d�h�c �b�g�^�m�k�l�j�b�b �\ �?�\�j�Z�a�b�b. �I�_�j�\�u�_ �Z�r�_�e�v �k�d�b�_ 
�[�b�n�Z�k�u �i�h�y�\�b�e�b�k�v �\ �?�\�j�Z�a�b�b (�f�_�k�l�h�g�Z�o�h�`�^�_�g�b�_ 
�M�[�_�c�^�b�y �\ �B�a�j�Z�b�e�_) �h�d. 1,4 �f�e�g �e.�g., �Z �\ �?�\�j�h�i�_ – 
�h�d. 600 �l�u�k. �e.�g. �< �P�_�g�l�j�Z�e�v�g�m�x �b �X�`�g�m�x �:�a�b�x 
�h�g�b �i�j�h�g�b�d�e�b �_�s�_ �i�h�a�`�_, �h�d. 400–350 �l�u�k. �e.�g.
�D�Z�d �f�h�`�g�h �h�[�t�y�k�g�b�l�v �l�Z�d�h�c �h�]�j�h�f�g�u�c �j�Z�a�j�u�\ 
�\�h �\�j�_�f�_�g�b �j�Z�k�i�j�h�k�l�j�Z�g�_�g�b�y �Z�r�_�e�v�k�d�h�c �b�g�^�m�k�l-
�j�b�b? �I�j�b�q�_�f �i�h�y�\�e�_�g�b�_ �[�b�n�Z�k�b�Z�e�v�g�u�o �h�j�m�^�b�c 
�l�b�i�Z �j�m�q�g�u�o �j�m�[�b�e �b �d�e�b�\�_�j�h�\ �\ �<�h�k�l�h�q�g�h�c �b �X�]�h-
�<�h�k�l�h�q�g�h�c �:�a�b�b �h�d. 1 �f�e�g �e.�g. �[�u�e�h �j�_�a�m�e�v�l�Z�l�h�f 
�g�_ �f�b�]�j�Z�p�b�h�g�g�u�o �i�j�h�p�_�k�k�h�\, �Z �d�h�g�\�_�j�]�_�g�p�b�b [ �>�_-
�j�_�\�y�g�d�h, 2006�[, 2008, 2009�[].

�L�j�_�l�b�c �]�e�h�[�Z�e�v�g�u�c �f�b�]�j�Z�p�b�h�g�g�u�c �i�h�l�h�d �[�u�e
�k�\�y�a�Z�g �k �j�Z�k�i�j�h�k�l�j�Z�g�_�g�b�_�f �q�_�e�h�\�_�d�Z �k�h�\�j�_�f�_�g-
�g�h�]�h �Z�g�Z�l�h�f�b�q�_�k�d�h�]�h �b �]�_�g�_�l�b�q�_�k�d�h�]�h �l�b�i�Z. 
�I�h �w�l�h�c �i�j�h�[ �e�_�f�_ �k�m�s�_�k�l�\�m�x�l �^�\�_ �h�k�g�h�\�g�u�_ �]�b-
�i�h�l�_�a�u. �K�h�]�e�Z�k�g�h �f�h�g�h�p�_�g�l�j�b�q�_�k�d�h�c �]�b�i�h�l�_�a�_, 
�q�_�e�h�\�_�d �k�h �\�j�_�f�_�g�g�h�]�h �\�b�^�Z �i�j�h�b�a�h�r�_�e �\ �:�n�j�b�d�_
�b 80–60 �l�u�k. �e.�g. �g�Z�q�Z�e�h�k�v �_�]�h �j�Z�k�i�j�h�k�l�j�Z�g�_�g�b�_ 
�g�Z �^�j�m�]�b�_ �d�h�g�l�b�g�_�g�l�u. �K�l�h�j�h�g�g�b�d�b �]�b�i�h�l�_�a�u �f�_� -̀
�j�_�]�b�h�g�Z�e�v�g�h�c �w�\�h�e�x�p�b�b �k�q�b�l�Z�x�l, �q�l�h �g�Z �l�_�j�j�b-
�l�h�j�b�b �j�Z�k�i�j�h�k�l�j�Z�g�_�g�b�y Homo erectus �f�h�]�e�b �b�^�l�b 
�i�j�h�p�_�k�k�u �k�Z�i�b�_�g�l�Z�p�b�b �b �n�h�j�f�b�j�h�\�Z�g�b�y �\ �d�h�g�_�q-
�g�h�f �b�l�h�]�_ Homo sapiens. �< �^�Z�g�g�h�c �d�g�b�]�_ �h�k�g�h�\-
�g�h�_ �\�g�b�f�Z�g�b�_ �m�^�_�e�y�_�l�k�y �i�j�h�[�e�_�f�Z�f, �k�\�y�a�Z�g�g�u�f 
�k �i�_�j�\�u�f �]�e�h�[�Z�e�v�g�u�f �f�b�]�j�Z�p�b�h�g�g�u�f �i�h�l�h�d�h�f: 
�\�u�o�h�^�h�f �q�_�e�h�\�_�d�Z �b�a �:�n�j�b�d�b �b �a�Z�k�_�e�_�g�b�_�f �b�f �?�\-
�j�Z�a�b�b �\ �j�Z�g�g�_�f �i�e�_�c�k�l�h�p�_�g�_. �;�_�a�m�k�e�h�\�g�h, �\ �w�i�h�o�m 
�i�Z�e�_�h�e�b�l�Z �h�q�_�g�v �\�Z�`�g�m�x �j�h�e�v �b�]�j�Z�e�b �b �e�h�d�Z�e�v�g�u�_ 
�i�_�j�_�f�_�s�_�g�b�y �^�j�_�\�g�b�o �i�h�i�m�e�y�p�b�c, �g�h �\�h�i�j�h�k�u, �d�Z-
�k�Z�x�s�b�_�k�y �b�o, �j�Z�k�k�f�Z�l�j�b�\�Z�x�l�k�y �i�h �f�_�j�_ �g�_�h�[�o�h-
�^�b�f�h�k�l�b.

�>�j�_�\�g�_�c�r�b�f �f�b�]�j�Z�p�b�y�f �q�_�e�h�\�_�d�Z �a�Z �i�h�k�e�_�^�g�b�_ 
1,5 �f�e�g �e�_�l �b �j�Z�a�\�b�l�b�x �k�Z�f�h�]�h �Z�g�Z�l�h�f�b�q�_�k�d�h�]�h 
�l�b�i�Z �q�_�e�h�\�_�d�Z �i�h�k�\�y�s�_�g�h �[�h�e�v�r�h�_ �d�h�e�b�q�_�k�l�\�h �b�k-
�k�e�_�^�h�\�Z�g�b�c, �\�u�i�h�e�g�_�g�g�u�o �g�Z �\�u�k�h�d�h�f �g�Z�m�q�g�h�f 
�b �f�_�l�h�^�b�q�_�k�d�h�f �m�j�h�\�g�_. �H�^�g�Z�d�h �f�g�h�]�b�_ �j�Z�[�h�l�u �Z�j-
�o�_�h�e�h�]�h�\, �Z�g�l�j�h�i�h�e�h�]�h�\, �]�_�g�_�l�b�d�h�\ �g�Z�i�b�k�Z�g�u, �d �k�h-
�`�Z�e�_�g�b�x, �[�_�a �m�q�_�l�Z �^�h�k�l�b�`�_�g�b�c �k�f�_�`�g�u�o �g�Z�m�d. 
�< �d�Z�`�^�h�c �h�[�e�Z�k�l�b �g�Z�r�b�o �a�g�Z�g�b�c �h �q�_�e�h�\�_�d�_ – �Z�j-
�o�_�h�e�h�]�b�b, �Z�g�l�j�h�i�h�e�h�]�b�b, �]�_�g�_�l�b�d�_ �b �^�j. – �_�k�l�v �k�\�h�b 
�m�k�i�_�o�b �b �g�_�m�^�Z�q�b. �K �g�Z�r�_�c �l�h�q�d�b �a�j�_�g�b�y, �Z�[�k�h�e�x-
�l�b�a�b�j�h�\�Z�l�v �a�g�Z�q�_�g�b�_ �g�Z�m�q�g�u�o �j�_�a�m�e�v�l�Z�l�h�\ �\ �h�^�g�h�c 
�h�[�e�Z�k�l�b �b �g�_ �i�j�b�g�b�f�Z�l�v �\�h �\�g�b�f�Z�g�b�_ �^�h�k�l�b�`�_�g�b�y 
�\ �^�j�m�]�h�c – �l�m�i�b�d�h�\�u�c �i�m�l�v. �L�h�e�v�d�h �k�b�g�l�_�a �g�Z�m�q-
�g�u�o �a�g�Z�g�b�c �h �n�h�j�f�b�j�h�\�Z�g�b�b �n�b�a�b�q�_�k�d�h�]�h �l�b�i�Z 
�q�_�e�h�\�_�d�Z, �_�]�h �^�m�o�h�\�g�h�c �b �f�Z�l�_�j�b�Z�e�v�g�h�c �d�m�e�v�l�m�j�u
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�k�i�h�k�h�[�_�g �^�Z�l�v �h�[�t�_�d�l�b�\�g�m�x �d�Z�j�l�b�g�m �h�q�_�g�v �k�e�h�`-
�g�h�c, �i�j�h�l�b�\�h �j�_�q�b�\�h�c �b�k�l�h�j�b�b �q�_�e�h�\�_�q�_�k�d�h�]�h �h�[-
�s�_�k�l�\�Z �a�Z �i�h �k�e�_�^�g�b�_ 2,5 �f�e�g �e�_�l. �L�_�f �[�h�e�_�_, �q�l�h 
�g�_ �\�k�_ �i�j�h�p�_�k�k�u �\ �g�_�c �b�f�_�e�b �o�Z�j�Z�d�l�_�j �i�h�k�l�m�i�Z-
�l�_�e�v�g�h�]�h �^�\�b�`�_�g�b�y, �j�_�a�m�e�v�l�Z�l�h�f �d�h�l�h�j�h�]�h �[�u�e�b 
�i�j�h�]�j�_�k�k�b�\�g�u�_ �d�Z�q�_�k�l �\�_�g�g�u�_ �i�j�b�h�[�j�_�l�_�g�b�y �d�Z�d 
�\ �Z�g�Z�l�h�f�b�b �q�_�e�h�\�_�d�Z, �l�Z�d �b �\ �_�]�h �d�m�e�v�l�m�j�_.

�< �^�Z�g�g�h�c �d�g�b�]�_ �f�u �j�Z�k�k�f�Z�l�j�b�\�Z�_�f �i�j�h�b�k�o�h�`-
�^�_�g�b�_ �q�_�e�h�\�_�d�Z, �i�j�h�p�_�k�k�u �i�_�j�\�h�g�Z�q�Z�e�v�g�h�]�h �a�Z�k�_�e�_-
�g�b�y �q�_�e�h�\�_�d�h�f �b �w�\�h�e�x�p�b�b �_�]�h �d�m�e�v�l�m�j�u �\ �a�g�Z�q�b-
�l�_�e�v�g�h�c �q�Z�k�l�b �?�\�j�Z�a�b�b, �\ �X�]�h-�A�Z�i�Z�^�g�h�c, �X�`�g�h�c, 
�<�h�k�l�h�q�g�h�c, �X�]�h-�<�h�k�l�h�q�g�h�c �:�a�b�b �b �g�Z �D�Z�\�d�Z�a�_, 
�g�h �g�_ �g�Z �\�k�_�o �w�l�b�o �l�_�j�j�b�l�h�j�b�y�o �\ �j�Z�\�g�h�c �k�l�_�i�_-
�g�b �i�h�^�j�h�[�g�h. �>�Z�g�g�u�_ �i�j�h�p�_�k�k�u �g�Z �l�_�j�j�b�l�h�j�b�y�o, 
�g�Z �d�h�l�h�j�u�o �b�o �b�a�m�q�_�g�b�_ �i�j�h�\�h�^�b�l�k�y �f�g�h�]�b�_ �]�h�^�u 
�b �i�h�e�m�q�b�e�h �r�b�j�h�d�h�_ �h�l�j�Z�`�_�g�b�_ �\ �i�m�[�e�b�d�Z�p�b�y�o,
�h�k�\�_�s�Z�x�l�k�y �h�q�_�g�v �d�j�Z�l�d�h �b �k�h�i�j�h�\�h�`�^�Z�x�l�k�y �f�b�g�b-
�f�Z�e�v�g�u�f �i�h �h�[�t�_�f�m �l�_�d�k�l�h�f �g�Z �Z�g�]�e�b�c�k�d�h�f �y�a�u�d�_. 
�F�Z�d�k�b�f�Z�e�v�g�h�_ �\�g�b�f�Z�g�b�_ �m�^�_�e�y�_�l�k�y �f�Z�e�h�b�a�m�q�_�g-
�g�u�f �j�_�]�b�h�g�Z�f �b �j�_�a�m�e�v�l�Z�l�Z�f �i�h�e�_�\�u�o �b�k�k�e�_�^�h�\�Z-
�g�b�c, �d�h�l�h�j�u�_ �i�h�d�Z �\ �i�h�e�g�h�f �h�[�t�_�f�_ �g�_ �\�\�_�^�_�g�u 
�\ �g�Z�m�q�g�u�c �h�[�h�j�h�l.

�< �d�g�b�]�_ �b�k�i�h�e�v�a�m�_�l�k�y �\ �h�k�g�h�\�g�h�f �f�_�`�^�m-
�g�Z�j�h�^�g�Z�y �k�o�_�f�Z �^�_�e�_�g�b�y �i�e�_�c�k�l�h�p�_�g�Z: �j�Z�g�g�b�c 
(2,5–0,87 �f�e�g �e.�g.), �k�j�_�^�g�b�c (0,87–0,12 �f�e�g �e.�g.),
�\�_�j�o�g�b�c/�i�h�a�^�g�b�c (0,12–0,012 �f�e�g �e.�g.). �F�g�h-
�]�b�_ �j�h�k�k�b�c�k�d�b�_ �b�k�k�e�_�^�h�\�Z�l�_�e�b �i�j�b�^�_�j�`�b�\�Z�x�l�k�y 
�^�j�m�]�h�c �k�o�_�f�u: �w�h�i�e�_�c�k�l�h�p�_�g (1,8–0,8 �f�e�g �e.�g.),
�g�b�`�g�b�c, �k�j�_�^�g�b�c, �\�_�j�o�g�b�c �g�_�h�i�e�_�c�k�l�h�p�_�g
(0,8–0,01 �f�e�g �e.�g.).

�F�u �\�u�j�Z�`�Z�_�f �h�]�j�h�f�g�m�x �[�e�Z�]�h�^�Z�j�g�h�k�l�v �\�k�_�f 
�k�h�l�j�m�^�g�b�d�Z�f �B�g�k�l�b�l�m�l�Z �Z�j�o�_�h�e�h�]�b�b �b �w�l�g�h�]�j�Z�n�b�b 
�K�H �J�:�G; �k�h�l�j�m�^�g�b�d�Z�f �b �i�j�_�i�h�^�Z�\�Z�l�_�e�y�f �b�g�k�l�b�l�m-
�l�h�\ �J�:�G �b �\�m�a�h�\ �K�b�[�b�j�b, �F�h�k�d�\�u, �d�h�l�h�j�u�_ �\�f�_�k�l�_ 
�k �g�Z�f�b �^�_�e�b�e�b �j�Z�^�h�k�l�v �g�h�\�u�o �h�l�d�j�u�l�b�c �b �l�y�]�h-
�l�u �w�d�k�i�_�^�b�p�b�h�g�g�h�c �`�b�a�g�b �\ �K�b�[�b�j�b, �>�Z�]�_�k�l�Z�g�_, 
�F�h�g�]�h�e�b�b, �D�b�l�Z�_, �<�v�_�l�g�Z�f�_, �B�j�Z�g�_, �D�Z�a�Z�o�k�l�Z�g�_, 
�M�a�[�_�d�b�k�l�Z�g�_, �D�u�j�]�u�a�k�l�Z�g�_; �k�h�l�g�y�f �r�d�h�e�v�g�b�d�h�\ 
�b �k�l�m�^�_�g�l�h�\ �j�Z�a�e�b�q�g�u�o �r�d�h�e �b �m�g�b�\�_�j�k�b�l�_�l�h�\ �K�b-
�[�b�j�b, �i�j�b�g�b�f�Z�\�r�b�o �m�q�Z�k�l�b�_ �\ �w�d�k�i�_�^�b�p�b�y�o �b�g�k�l�b-
�l�m�l�Z; �a�Z�j�m�[�_�`�g�u�f �d�h�e�e�_�]�Z�f �b �^�j�m�a�v�y�f, �m�q�Z�k�l�g�b�d�Z�f 
�k�h �\�f�_�k�l�g�u�o �w�d�k�i�_�^�b�p�b�c �b �e�Z�[�h�j�Z�l�h�j�g�u�o �b�k�k�e�_-
�^�h�\�Z�g�b�c. �H�k�h�[�Z�y �[�e�Z�]�h�^�Z�j�g�h�k�l�v – �i�j�h�n. �K�\�_�g�l�Z 
 �I�Z�Z�[�h �b �_�]�h �d�h�f�Z�g�^�_ �b�a �B�g�k�l�b�l�m�l�Z �i�h�i�m�e�y�p�b�h�g�g�h�c 
�Z�g�l�j�h�i�h�e�h�]�b�b �F�Z�d�k�Z �I�e�Z�g�d�Z �\ �E�_�c�i�p�b�]�_ �a�Z �g�h�\�u�_ 
�^�Z�g�g�u�_, �i�h�e�m�q�_�g�g�u�_ �\ �j�_�a�m�e�v�l�Z�l�_ �k�_�d�\�_�g�b�j�h�\�Z�g�b�y 
�>�G�D �b�a �i�Z�e�_�h�Z�g�l�j�h�i�h�e�h�]�b�q�_�k�d�b�o �g�Z�o�h�^�h�d �b�a �Z�e�l�Z�c-

�k�d�b�o �i�_�s�_�j – �>�_�g�b�k�h�\�h�c, �H�d�e�Z�^ �g�b�d�h�\�Z �b �Q�Z�]�u�j-
�k�d�h�c. �F�u �h�q�_�g�v �i�j�b�a�g�Z�l�_�e�v�g�u �a�Z �k�h�l�j�m�^�g�b�q�_�k�l �\�h 
�\�u�^�Z�x�s�b�f�k�y �b�k�k�e�_�^�h�\�Z�l�_�e�y�f, �k �d�h�l�h�j�u�f�b �g�Z�k �k�\�y-
�a�u�\�Z�_�l �f�g�h�]�h�e�_�l�g�y�y �^�j�m�`�[�Z: �O.�: . �:�f�b�j�o�Z�g�h�\�m, 
�<.�B. �F�h�e�h�^�b�g�m, �F.�<.  �R�m�g�v�d�h�\�m, �K.�<. �F�Z�j�d�b�g�m, 
�<.�G.  �A�_�g�b�g�m, �: .�D. �:�]�Z�^�`�Z�g�y�g�m, �: .�B.  �D�j�b�\�h�r�Z�i�d�b-
�g�m, �: .�: . �:�g�h�c�d�b�g�m, �: .�: .  �P�u�[�Z�g�d�h�\�m, �: .�<.  �D�Z�g�^�u-
�[�_, �<.�: .  �M�e�v�y�g�h�\�m, �: .�I . �;�m�`�b�e�h�\�h�c, �F.�<. �>�h�[�j�h-
�\�h�e�v�k�d�h�c, �: .�=. �D�h�a�b�g�p�_�\�m, �F.�;. �F�_�^�g�b�d�h�\�h�c �b �^�j.

�A�g�Z�q�b�l�_�e�v�g�Z�y �q�Z�k�l�v �j�b�k�m�g�d�h�\ �\�u�i�h�e�g�_�g�Z �: . �:�[-
�^�m�e�v�f�Z�g�h�\�h�c �b �G. �<�Z�\�b�e�b�g�h�c, �f�u �\�u�j�Z�`�Z�_�f �b�f 
�[�h�e�v�r�m�x �[�e�Z�]�h�^�Z�j�g�h�k�l�v. �H�j�b�]�b�g�Z�e�v�g�u�_ �n�h�l�h�]�j�Z-
�n�b�b �[�u�e�b �i�j�_�^�h�k�l�Z�\�e�_�g�u �O.�: . �:�f�b�j�o�Z�g�h�\�u�f, 
�: .�D. �:�]�Z�^ �`�Z�g�y�g�h�f, �<.�I .  �F�u�e�v�g�b�d�h�\�u�f, �: .�B. �=�e�h-
�l�h�\�u�f, �<.�G.  �A�_�g�b�g�u�f, �i�j�h�n. �=�Z�h �K�b�g�h�f �b�a �D�b�l�Z�y, 
�i�j�h�n. �C.  �A�Z�c�^�g�_�j�h�f �b�a �B�a�j�Z�b�e�y �b �^�j�m�]�b�f�b �d�h�e�e�_-
�]�Z�f�b, �d�h�l�h�j�u�f �f�u �b�k�d�j�_�g�g�_ �i�j�b�a�g�Z�l�_�e�v�g�u.

�;�h�e�v�r�m�x �i�h�f�h�s�v �\ �i�h�^�]�h�l�h�\�d�_ �f�h�g�h�]�j�Z�n�b�b 
�d �i�_�q�Z�l�b �h�d�Z�a�Z�e�Z �L.�<. �D�m�j�m�eë�\�Z – �g�Z�r�Z �i�h�k�l�h�y�g�g�Z�y 
�i�h�f�h�s�g�b�p�Z, �f�g�h�]�h �l�j�m�^�Z �\ �b�a�^�Z�g�b�_ �d�g�b�]�b �\�e�h�`�b�e�b 
�j�Z�[�h�l�g�b�d�b �B�a�^�Z�l�_�e�v�k�d�h�]�h �p�_�g�l�j�Z �B�g�k�l�b�l�m�l�Z �Z�j�o�_�h-
�e�h�]�b�b �b �w�l�g�h�]�j�Z�n�b�b �K�H �J�:�G; �\�k�_�f �b�f �f�u �h�q�_�g�v 
�i�j�b�a�g�Z�l�_�e�v�g�u. �H�k�h�[�Z�y �[�e�Z�]�h�^�Z�j�g�h�k�l�v – �: .�: . �=�g�_-
�k�x, �i�h�^�]�h�l�h�\�b�\�r�_�f�m �i�_�j�_�\�h�^ �g�Z �Z�g�]�e�b�c�k�d�b�c �y�a�u�d.

�;�h�e�v�r�m�x �[�e�Z�]�h�^�Z�j�g�h�k�l�v �\�u�j�Z�`�Z�_�f �g�Z�r�_�c �f�g�h-
�]�h�e�_�l�g�_�c �i�h�f�h�s�g�b�p�_ �G.�F. �R�Z�o�f�Z�l�h�\�h�c, �d�h�l�h�j�h�c 
�i�j�b�r�e�h�k�v �\�u�i�h�e�g�b�l�v �h�]�j�h�f�g�u�c �h�[�t�_�f �g�_ �l�h�e�v�d�h 
�l�_�o�g�b�q�_�k�d�h�c �j�Z�[�h�l�u, �g�h �b �l�\�h�j�q�_�k�d�h�c, �k�\�y�a�Z�g�g�h�c 
�k �d�h�h�j�^�b�g�Z�p�b�_�c �i�j�h�p�_�k�k�Z �i�h�^�]�h�l�h�\�d�b �d�g�b�]�b, �k�h-
�k�l�Z�\�e�_�g�b�_�f �[�b�[�e�b�h�]�j�Z�n�b�b, �\�u�q�b�l�d�h�c �l�_�d�k�l�Z �b �l.� .̂

�D�g�b�]�Z �h�l�d�j�u�\�Z�_�l �k�_�j�b�x �b�a�^�Z�g�b�c, �i�h�k�\�y�s�_�g�g�u�o 
�n�m�g�^�Z�f�_�g�l�Z�e�v�g�u�f �g�Z�m�q�g�u�f �i�j�h�[�e�_�f�Z�f �i�j�h�b�k�o�h�`-
�^�_�g�b�y Homo, �n�h�j�f�b�j�h�\�Z�g�b�y �q�_�e�h�\�_�d�Z �k�h�\�j�_�f�_�g-
�g�h�]�h �n�b�a�b�q�_�k�d�h�]�h �b �]�_�g�_�l�b�q�_�k�d�h�]�h �\�b�^�Z (Homo 
sapiens) �b �j�Z�k�k�_�e�_�g�b�y �_�]�h �g�Z �i�e�Z�g�_�l�_. �< �i�_�j�\�h�f 
�l�h�f�_ �h�[�k�m�`�^�Z�x�l�k�y �g�_�d�h�l�h�j�u�_ �i�j�h�[�e�_�f�u �n�h�j�f�b-
�j�h�\�Z�g�b�y �j�h�^�Z Homo, �i�_�j�\�h�g�Z�q�Z�e�v�g�h�]�h �\�u�o�h�^�Z �q�_-
�e�h�\�_�d�Z �b�a �:�n�j�b�d�b �b �_�]�h �j�Z�k�k�_�e�_�g�b�y �\ �X�]�h-�A�Z�i�Z�^-
�g�h�c, �X�`�g�h�c, �<�h�k�l�h�q�g�h�c, �X�]�h-�<�h�k�l�h�q�g�h�c �:�a�b�b 
�b �g�Z �D�Z�\�d�Z�a�_. �<�h �\�l�h�j�h�f �l�h�f�_ �j�Z�k�k�f�Z�l�j�b�\�Z�x�l�k�y 
�i�j�h�[�e�_�f�u �i�_�j�\�h�g�Z�q�Z�e�v�g�h�]�h �a�Z�k�_�e�_�g�b�y �q�_�e�h�\�_�d�h�f 
�K�_�\�_�j�g�h�c �b �P�_�g�l�j�Z�e�v�g�h�c �:�a�b�b. �< �l�j�_�l�v�_�f �l�h�f�_ 
�b�k�k�e�_�^�m�x�l�k�y �\�l�h�j�Z�y �b �l�j�_�l�v�y �]�e�h�[�Z�e�v�g�u�_ �f�b�]�j�Z-
�p�b�b �e�x�^�_�c �k �Z�r�_�e�v�k�d�h�c �b�g�^�m�k�l�j�b�_�c �b�a �:�n�j�b�d�b, 
�j�Z�k�i�j�h�k�l�j�Z�g�_�g�b�_ �w�l�b�o �]�j�m�i�i �\ �?�\�j�Z�a�b�b, �n�h�j�f�b�j�h-
�\�Z�g�b�_ �q�_�e�h�\�_�d�Z �k�h�\�j�_�f�_�g�g�h�]�h �n�b�a�b�q�_�k�d�h�]�h �\�b�^�Z 
�b �a�Z�k�_�e�_�g�b�_ �b�f �a�_�f�g�h�]�h �r�Z�j�Z.

� ð � � � � � � � � � � � � � �
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�I�j�h�[�e�_�f�Z �i�j�h�b�k�o�h�`�^�_�g�b�y �q�_�e�h�\�_�d�Z �f�_�`�^�b�k-
�p�b�i�e�b�g�Z�j�g�Z�y �b �h�q�_�g�v �k�e�h�`�g�Z�y �b, �g�_�k�f�h�l�j�y �g�Z �\�Z�`-
�g�u�_ �h�l�d�j�u�l�b�y, �k�^�_�e�Z�g�g�u�_ �\ �i�h�k�e�_�^�g�b�_ �^�_�k�y�l�b�e�_�l�b�y 
�Z�j�o�_�h�e�h�]�Z�f�b, �Z�g�l�j�h�i�h�e�h�]�Z�f�b, �]�_�g�_�l�b�d�Z�f�b, �^�Z�e�_�d�Z 
�h�l �k�\�h�_�]�h �j�_�r�_�g�b�y. �H�^�g�Z �b�a �]�e�Z�\�g�u�o �l�j�m�^�g�h�k�l�_�c 
�g�Z �w�l�h�f �i�m�l�b �k�\�y�a�Z�g�Z �k �l�_�f, �q�l�h �i�j�b �h�i�j�_�^�_�e�_�g�b�b 
�j�h�^�Z �b �\�b�^�Z �b�k�k�e�_�^�h�\�Z�l�_�e�b �j�m�d�h�\�h�^�k�l �\�m�x�l�k�y �j�Z�a-
�g�u�f�b �d�j�b�l�_�j�b�y�f�b. �I�j�Z�\�b�e�Z �\�u�^�_�e�_�g�b�y �l�Z�d�k�h�g�h�f�b-
�q�_ �k�d�b�o �j�Z�g�]�h�\ �g�_ �k�h�^�_�j�`�Z�l �`�_�k�l�d�b�o �l�j�_�[�h�\�Z�g�b�c 
�d �d�e�Z�k�k�b�n�b�d�Z�p�b�b �i�Z�e�_�h�Z�g�l�j�h�i�h�e�h�]�b�q�_�k�d�b�o �g�Z�o�h-
�^�h�d, �q�l�h �i�h�j�h�`�^�Z�_�l �i�j�h�l�b�\�h�j�_�q�b�y �b �b�g�h�]�^�Z �k�e�m�q�Z�c-
�g�u�_ �j�_�r�_�g�b�y. �F�h�`�g�h �i�j�b�\�_�k�l�b �f�g�h�]�h �i�j�b�f�_�j�h�\ 
�l�h�]�h, �d�Z�d �h�^�g�m �i�Z�e�_�h�Z�g�l�h�e�h�]�b�q�_�k�d�m�x �b�e�b �i�Z�e�_�h-
�Z�g�l�j�h�i�h�e�h�]�b�q�_�k�d�m�x �g�Z�o�h�^�d�m �j�Z�a�g�u�_ �b�k�k�e�_�^�h�\�Z�l�_�e�b 
�h�l�g�h�k�y�l �d �j�Z�a�g�u�f �\�b�^�Z�f. �;�h�e�_�_ �l�h�]�h, �b�g�h�]�^�Z �h�l�^�_�e�v-
�g�u�_ �\�b�^�u �i�_�j�_�f�_�s�Z�x�l�k�y �b�a �h�^�g�h�]�h �j�h�^�Z �\ �^�j�m�]�h�c. 
�G�Z�b �[�h�e�_�_ �m�[�_�^�b�l�_�e�v�g�u�c �i�j�b�f�_�j – �b�g�l�_�j�i�j�_�l�Z�p�b�y 
�d�h�k�l�g�u�o �h�k�l�Z�l�d�h�\ �]�h�f�b�g�b�g, �g�Z�c�^�_�g�g�u�o �k �d�Z�f�_�g�g�u-
�f�b �h�j�m�^�b�y�f�b �\ �H�e�^�m�\�Z�c�k�d�h�f �m�s�_�e�v�_. �F�g�h�]�b�f�b �b�k-
�k�e�_�^�h�\�Z�l�_�e�y�f�b �h�g�b �h�l�g�_�k�_�g�u �d �j�h�^�m Homo. �< �d�h�g�p�_ 
1990-�o �]�]. �;.  �<�m�^ �b �F.  �D�h�e�e�Z�j�^ �\ �o�h�^�_ �i�h�^�j�h�[�g�h�]�h
�b�k�k�e�_�^�h�\�Z�g�b�y �Z�i�h�f�h�j�n�b�b �j�h�^�Z Homo �i�j�b�r�e�b �d �\�u-
�\�h�^�m, �q�l�h H. habilis �b H. rudolfensis �y�\�e�y�x�l�k�y �i�j�_�-̂
�k�l�Z�\�b�l�_�e�y�f�b �j�h�^�Z �Z�\�k�l�j�Z�e�h�i�b�l�_�d�h�\�u�o [  Wood, Col-
lard, 1999]. �D�e�Z�k�k�b�n�b�d�Z�p�b�y �d�h�k�l�g�u�o �h�k�l�Z�l�d�h�\ �j�Z�g-
�g�_�]�h Homo, �h�l�d�j�u�l�u�o �\ �X�`�g�h�c �:�n�j�b�d�_, �^�h �g�Z�k�l�h-
�y�s�_�]�h �\�j�_�f�_�g�b �y�\�e�y�_�l�k�y �i�j�_�^�f�_�l�h�f �^�b�k�d�m�k�k�b�c. �J�Z-
�g�_�_ �i�Z�e�_�h�Z�g�l�j�h�i�h�e�h�]�b�q�_�k�d�b�_ �g�Z�o�h�^�d�b �[�u�e�b �i�j�_�^-
�k�l�Z�\�e�_�g�u �h�l�^�_�e�v�g�u�f�b �a�m�[�Z�f�b, �g�h �b �i�h�k�e�_ �h�[�g�Z�j�m-
�`�_�g�b�y �[�h�e�_�_ �d�h�f�i�e�_�d�l�g�u�o �h�k�l�Z�g�d�h�\ SK 847, SK 15, 
STW 53 �b�k�k�e�_�^�h�\�Z�l�_�e�b �i�j�h�^�h�e�`�Z�x�l �\�u�k�d�Z�a�u�\�Z�l�v 
�j�Z�a�e�b�q�g�u�_ �l�h�q�d�b �a�j�_�g�b�y – �h�l�g�h�k�y�l �b�o �d H. habilis, 
H. ergaster, H. erectus �b�e�b �d �g�h�\�h�f�m �\�b�^�m. �M �Z�g�l�j�h�i�h-
�e�h�]�h�\ �g�_�l �_�^�b�g�h�]�h �\�a�]�e�y�^�Z �g�Z �d�e�Z�k�k�b�n�b�d�Z�p�b�x �g�_�Z�g-
�^�_�j�l�Z�e�v�p�_�\. �G�h �f�u �g�_ �i�h�^�^�_�j�`�b�\�Z�_�f �r�m�l�d�m �h �l�h�f, 
�q�l�h �m �^�\�m�o �Z�g�l�j�h�i�h�e�h�]�h�\ �f�h�`�_�l �[�u�l�v �[�h�e�_�_ �l�j�_�o �l�h-
�q�_�d �a�j�_�g�b�y. �J�Z�a�e�b�q�b�y �\�h �f�g�_�g�b�y�o �h�[ �Z�g�l�j�h�i�h�e�h�]�b�q�_-
�k�d�b�o �h�k�l�Z�l�d�Z�o �h�[�t�y�k�g�y�x�l�k�y �f�Z�e�h�q�b�k�e�_�g�g�h�k�l�v�x 
�b �n�j�Z�]�f�_�g�l�Z�j�g�h�k�l�v�x �f�Z�l�_�j�b�Z�e�Z, �b�k�i�h�e�v�a�h�\�Z�g�b�_�f 
�j�Z�a�g�u�o �f�_�l�h�^�b�q�_�k�d�b�o �b �f�_�l�h�^�h�e�h�]�b�q�_�k�d�b�o �i�h�^�o�h�^�h�\ 
�b �^�j�m�]�b�f�b �i�j�b�q�b�g�Z�f�b, �\ �l.�q. �k�m�[�t�_�d�l�b�\�g�h�]�h �i�h�j�y�^�d�Z.

�K�h�]�e�Z�k�g�h �d�e�Z�^�b�k�l�k�d�h�c �k�o�_�f�_, �]�h�f�b�g�h�b�^�u (Ho-
mi noidae) �\�d�e�x�q�Z�x�l �i�e�b�h�p�_�g�h�\�u�o �b �i�e�_�c�k�l�h�p�_-
�g�h�\�u�o �i�j�_�^�k�l�Z�\�b�l�_�e�_�c �j�h�^�Z Homo �b �_�]�h �i�j�_�^�r�_�k�l-
�\�_�g�g�b�d�h�\, �k�j�_�^�b �d�h�l�h�j�u�o – �q�_�e�h�\�_�d�h�h�[�j�Z�a�g�u�_ 
�h�[�_�a�v�y�g�u (Pongidae). �I�h�k�e�_ �h�l�^�_�e�_�g�b�y �d�e�Z�^�u 
Pongidae �i�j�_�^�k�l�Z�\�b�l�_�e�_�c �w�\�h�e�x�p�b�h�g�g�h�c �e�b�g�b�b 
�j�h�^�Z Homo �h�[�h�a�g�Z�q�Z�x�l �l�_�j�f�b�g�h�f «�]�h�f�b�g�b�^�u» 
(Hominidae) [  Kumar et al., 2005], �Z �i�j�_�^�k�l�Z�\�b�l�_-
�e�_�c �j�h�^�Z Homo �h�[�t�_�^�b�g�y�x�l �\ �d�e�Z�^�m «�]�h�f�b�g�b�g�u» 
(Homininae) [  Groves, 2001].

�Q�_�e�h�\�_�d �b �q�_�e�h�\�_�d�h�h�[�j�Z�a�g�u�_ �h�[�_�a�v�y�g�u �]�_�g�_-
�l�b�q�_�k�d�b �[�e�b�a�d�b, �l.�_. �b�f�_�x�l �h�[�s�b�o �i�j�_�^�d�h�\. �K�h-
�]�e�Z�k�g�h �\�u�q�b�k�e�_�g�b�y�f �i�h �f�h�e�_�d�m�e�y�j�g�u�f �q�Z�k�Z�f, 
�m �g�Z�^�k�_�f�_�c�k�l�\ �k�m�s�_�k�l�\�m�_�l �\�_�j�l�b�d�Z�e�v�g�u�c �]�h�^�h �]�j�Z�n
�\ 25–28 �f�e�g �e�_�l, �m �k�_�f�_�c�k�l�\ – 22–23, �m �i�h�^�k�_-
�f�_�c�k�l�\ – 14–20, �Z �m �\�b�^�h�\ – 4–6 �f�e�g �e�_�l [  Goodman 
et al., 1998]. �< �w�l�b�o �b�g�l�_�j�\�Z�e�Z�o, �\�b�^�b�f�h, �i�j�h�b�k�o�h-
�^�b�e�h �j�Z�a�^�_�e�_�g�b�_ �w�\�h�e�x�p�b�h�g�g�u�o �\�_�l�\�_�c �m �i�j�b�f�Z-
�l�h�\. �D.  �K�b�^�e�b �b �>�`.  �H�e�d�\�b�k�l �i�j�b�r�e�b �d �\�u�\�h�^�m, 
�q�l�h �w�\�h�e�x�p�b�h�g�g�u�_ �\�_�l�\�b �]�h�f�b�g�b�^ �b �r�b�f�i�Z�g�a�_ 
�j�Z�a�h�r�e�b�k�v 7,7–6,3 �f�e�g �e.�g., �q�_�e�h�\�_�d�Z �b �]�h�j�b�e-
�e�u – 10–8, �q�_�e�h�\�_�d�Z �b �h�j�Z�g�]�m�l�Z�g�Z – 16–13, �q�_�e�h-
�\�_�d�Z �b �]�b�[�[�h�g�Z – 22–18 �f�e�g �e.�g. (�k�f.: [ �A�m�[�h�\, 2004, 
�k. 80]). �M �e�x�^�_�c �]�_�g�_�l�b�q�_�k�d�h�_ �k�o�h�^�k�l�\�h �k �r�b�f-
�i�Z�g�a�_ �]�h�j�Z�a�^�h �\�u�r�_, �q�_�f �k �h�j�Z�g�]�m�l�Z�g�Z�f�b �b �l�_�f �[�h-
�e�_�_ �k �]�b�[�[�h�g�Z�f�b.

�B�k�l�h�j�b�y �w�\�h�e�x�p�b�b �q�_�e�h�\�_�d�Z, �d�Z�d �b �w�\�h�e�x�p�b�b 
�\�k�_�o �\�b�^�h�\ �f�e�_�d�h�i�b�l�Z�x�s�b�o �g�Z �i�e�Z�g�_�l�_, �g�Z�k�q�b-
�l�u�\�Z�_�l �f�g�h�]�h �f�b�e�e�b�h�g�h�\ �e�_�l, �b �\�h�k�k�l�Z�g�h�\�b�l�v �_�_ 
�\ �i�h�e �g�h�f �h�[�t�_�f�_, �l.�_. �k�h �\�k�_�f�b �d�h�e�b�q�_�k�l�\�_�g�g�u-
�f�b �g�Z�d�h�i�e�_�g�b�y�f�b, �i�_�j�_�o�h�^�y�s�b�f�b �\ �d�Z�q�_�k�l�\�_�g-
�g�u�_, �a�Z�d�j�_�i�e�_�g�g�u�f�b �m �i�h�k�e�_�^�m�x�s�b�o �i�h�d�h�e�_�g�b�c,
�g�_�\�h�a�f�h�`�g�h. �W�\�h�e�x�p�b�y �g�_ �\�k�_�]�^�Z �[�u�e�Z �e�b�g�_�c�g�h�c 
�b �g�Z�i�j�Z�\�e�_�g�g�h�c �l�h�e�v�d�h �h�l �i�j�h�k�l�h�]�h �d �k�e�h�`�g�h�f�m, 
�\ �g�_�c �i�j�h�k�e�_�`�b�\�Z�x�l�k�y �b �j�_�]�j�_�k�k�b�\�g�u�_ �i�j�h�p�_�k�k�u. 
�H�[�t�_�f �g�Z�r�b�o �a�g�Z�g�b�c �h�[ �w�\�h�e�x�p�b�b �`�b�\�h�]�h �f�b�j�Z 
�f�h�`�g�h �k�j�Z�\�g�b�l�v �k �\�b�^�b�f�h�c �q�Z�k�l�v�x �Z�c�k�[�_�j�]�Z, �d�h�l�h-
�j�Z�y, �d�Z�d �b�a�\�_�k�l�g�h, �a�g�Z�q�b�l�_�e�v�g�h �f�_�g�v�r�_ �i�h�^�\�h�^�g�h�c. 
�Q�Z�k�l�h �g�h�\�h�_ �h�l�d�j�u�l�b�_, �i�h�a�\�h�e�y�y �j�_�r�b�l�v �d�Z�d�m�x-�l�h 
�q�Z�k�l�v �i�j�h�[�e�_�f�u, �k�l�Z�\�b�l �g�h�\�u�_ �\�h�i�j�h�k�u, �i�h�j�h�c �_�s�_ 
�[�h�e�_�_ �k�e�h�`�g�u�_.

� ñ � � � � � � � � 1
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� � � � � � �  � * I.  �ð������������������������ �������� Homo �� �î�"�������� �� ������ ���)�#���� �� �ó�����������,

�I�h �f�g�_�g�b�x �m�q�_�g�u�o, �_�^�b�g�k�l�\�_�g�g�u�f �p�_�g�l�j�h�f 
�Z�g�l�j�h�i�h�]�_�g�_�a�Z �[�u�e�Z �<�h�k�l�h�q�g�Z�y �b �X�`�g�Z�y �:�n�j�b�d�Z. 
�H�k�g�h�\�g�u�_ �g�Z�o�h�^�d�b �j�h�^�Z �Z�\�k�l�j�Z�e�h�i�b�l�_�d�h�\�u�o �b �j�h�^�Z 
Homo �k�^�_�e�Z�g�u �\ �j�Z�c�h�g�_ �<�h�k�l�h�q�g�h-�:�n�j�b�d�Z�g�k�d�h�]�h 
�j�b�n�l�Z, �d�h�l�h�j�u�c �y�\�e�y�_�l�k�y �q�Z�k�l�v�x �m�a�d�h�]�h �j�Z�a�e�h�f�Z 
�k �f�g�h�]�h�q�b�k�e�_�g�g�u�f�b �\�m�e�d�Z�g�Z�f�b �b �i�j�h�k�l�b�j�Z�_�l�k�y 
�h�l �L�m�j�p�b�b �^�h �F�h�a�Z�f�[�b�d�Z. �J�b�n�l �k�n�h�j�f�b�j�h�\�Z�e�k�y 
�\�k�e�_�^�k�l�\�b�_ �^�\�b�`�_�g�b�y �:�n�j�b�d�Z�g�k�d�h�c �b �:�j�Z�\�b�c-
�k�d�h�c �l�_�d�l�h�g�b�q�_�k�d�b�o �i�e�b�l. �<�h�k�l�h�q�g�h-�:�n�j�b�d�Z�g�k�d�b�c 
�j�b�n�l – �i�j�_�j�u�\�b�k�l�Z�y �i�h�k�e�_�^�h�\�Z�l�_�e�v�g�h�k�l�v �^�h�e�b�g 
�k �o�h�j�h�r�_�c �k�l�j�Z�l�b�]�j�Z�n�b�_�c �b �f�h�s�g�h�c �l�h�e�s�_�c �h�k�Z-
�^�h�q�g�u�o �b �\�m�e�d�Z�g�b�q�_�k�d�b�o �h�l�e�h�`�_�g�b�c �i�e�b�h�p�_�g�h�\�h�]�h 
�\�h�a�j�Z�k�l�Z. �<�m�e�d�Z�g�b�q�_�k�d�b�_ �i�h�j�h�^�u, �\�d�e�x�q�Z�x�s�b�_ 
�h�l�e�h�`�_�g�b�y �l�m�n�Z �b �l�_�n�j�u, �i�h�a�\�h�e�y�x�l �^�h�k�l�Z�l�h�q�g�h 
�o�h�j�h�r�h �^�Z�l�b�j�h�\�Z�l�v �j�Z�a�e�b�q�g�u�_ �i�h �k�h�k�l�Z�\�m �h�l�e�h�`�_-
�g�b�y. �K�e�_�^�m�_�l �^�h�[�Z�\�b�l�v, �q�l�h �^�e�y �w�l�h�]�h �j�Z�c�h�g�Z �j�Z�a�j�Z-
�[�h�l�Z�g�Z �g�Z�^�_�`�g�Z�y �[�b�h�k�l�j�Z�l�b�]�j�Z�n�b�y, �i�h�a�\�h�e�y�x�s�Z�y 
�d�h�j�j�_�d�l�b�j�h�\�Z�l�v �j�_�a�m�e�v�l�Z�l�u �]�_�h�o�j�h�g�h�e�h�]�b�b.

�G�Z�b�[�h�e�_�_ �b�a�\�_�k�l�g�u�_ �f�_�k�l�h�g�Z�o�h�`�^�_�g�b�y �Z�\�k�l�j�Z-
�e�h�i�b�l�_�d�h�\�u�o, �i�h�a�^�g�_�i�e�b�h�p�_�g�h�\�u�o �b �j�Z�g�g�_�i�e�_�c-
�k�l�h�p�_�g�h�\�u�o �e�x�^�_�c �g�Z�c�^�_�g�u �\ �W�n�b�h�i�b�b, �D�_�g�b�b, 
�L�Z�g�a�Z�g�b�b. �W�l�h �D�h�h�[�b-�N�h�j�Z, �A�Z�i�Z�^�g�Z�y �L�m�j�d�Z�g�Z, 
�E�w�l�h�e�b, �L�m�]�_�g-�O�b�e�e�k �b �^�j. �A�^�_�k�v �g�Z �[�h�e�v�r�h�c �i�e�h-
�s�Z�^�b �a�Z�n�b�d�k�b�j�h�\�Z�g�h �a�g�Z�q�b�l�_�e�v�g�h�_ �d�h�e�b�q�_�k�l �\�h �i�Z-
�e�_�h�Z�g�l�j�h�i�h�e�h�]�b�q�_�k�d�b�o �g�Z�o�h�^�h�d. �H�l�d�j�u�l�b�_ �h�^�g�h�]�h 
�b�a �w�l�b�o �f�_�k�l�h�g�Z�o�h�`�^�_�g�b�c – �D�h�h�[�b-�N�h�j�Z – �k�\�y�a�Z�g�h 
�k �J.  �E�b�d�b – �k�u�g�h�f �E. �b �F.  �E�b�d�b. �K�Z�f�h�e�_�l, �g�Z �d�h-
�l�h�j�h�f �e�_�l�_�e �J.  �E�b�d�b �\ �G�Z�c�j�h�[�b, �b�a-�a�Z �g�_�i�h�]�h�^�u 
�h�l�d�e�h�g�b�e�k�y �h�l �d�m�j�k�Z �b �i�j�h�e�_�l�_�e �g�Z�^ �i-�h�\�h�f �D�h�h�[�b-
�N�h�j�Z �\ �\�h�k�l�h�q�g�h�c �q�Z�k�l�b �h�a. �L�m�j�d�Z�g�Z, �d�h�l�h�j�h�_ 
�\ �[�j�b�l�Z�g�k�d�b�c �d�h�e�h�g�b�Z�e�v�g�u�c �i�_�j�b�h�^ �g�Z�a�u�\�Z�e�h�k�v 
�h�a. �J�m�^�h�e�v�n�Z. �J.  �E�b�d�b �h�[�j�Z�l�b�e �\�g�b�f�Z�g�b�_ �g�Z �l�h, 
�q�l�h �[�h�e�v�r�b�_ �i�e�h�s�Z�^�b �i�h�e�m�h�k�l�j�h�\�Z �a�Z�g�y�l�u �i�_�k-
�q�Z�g�b�d�h�f, �l�h�]�^�Z �d�Z�d �g�Z �]�_�h�e�h�]�b�q�_�k�d�b�o �d�Z�j�l�Z�o 
�l�Z�f �i�h�d�Z�a�Z�g�u �\�m�e�d�Z�g�b�q�_�k�d�b�_ �i�h�j�h�^�u. �< 1968 �]. 
�J.  �E�b�d�b �i�j�b�k�l�m�i�b�e �d �k�l�Z�p�b�h�g�Z�j�g�u�f �b�k�k�e�_�^�h�\�Z-
�g�b�y�f �\ �D�h�h�[�b-�N�h�j�Z. �< �j�_�a�m�e�v�l�Z�l�_ �b�f �b �^�j�m�]�b�f�b 
�m�q�_�g�u�f�b �[�u�e�b �h�[�g�Z�j�m�`�_�g�u �[�h�e�_�_ 5 �l�u�k. �h�[�j�Z�a�p�h�\, 
�\ �l.�q. �o�h�j�h�r�h �k�h�o�j�Z�g�b�\�r�b�_�k�y �q�_�j�_�i�Z, �g�Z�i�j�b�f�_�j,
KNM-ER 406, KNM-ER 1470 �b �^�j.

�I�h�q�_�f�m �b�f�_�g�g�h �\ �:�n�j�b�d�_ �i�h�a�^�g�_�f�b�h�p�_�g�h�\�u�_
�b �j�Z�g�g�_�i�e�b�h�p�_�g�h�\�u�_ �]�h�f�b�g�h�b�^�u �w�\�h�e�x�p�b�h�g�b�j�h-
�\�Z�e�b �\ �Z�\�k�l�j�Z�e�h�i�b�l�_�d�h�\�u�o, �l.�_. �g�Z�f�_�l�b�e�k�y �k�Z�i�b-
�_�g�l�g�u�c �i�m�l�v �j�Z�a�\�b�l�b�y? �K�j�_�^�b �f�g�h�]�h�q�b�k�e�_�g�g�u�o 
�h�[�t�y�k�g�_�g�b�c, �\�b�^�b�f�h, �g�Z�b�[�h�e�_�_ �Z�j�]�m�f�_�g�l�b�j�h�\�Z�g-
�g�u�f �k�e�_�^�m�_�l �k�q�b�l�Z�l�v �i�j�_�^�i�h�e�h�`�_�g�b�_ �h �j�_�r�Z�x�s�_�f 
�a�g�Z�q�_�g�b�b �w�d�h�e�h�]�b�q�_�k�d�h�]�h �n�Z�d�l�h�j�Z [  Potts, 1998]. 
�< �d�h�g�p�_ �f�b�h�p�_�g�Z – �g�Z�q�Z�e�_ �i�e�b�h�p�_�g�Z �g�Z�k�l�m�i�Z�x�l 
�i�_�j�b�h�^�b�q�_�k�d�b�_ �i�h�o�h�e�h�^�Z�g�b�y. �G�Z �:�n�j�b�d�Z�g�k�d�h�f 
�d�h�g�l�b�g�_�g�l�_ �m�k�b�e�b�\�Z�_�l�k�y �Z�j�b�^�b�a�Z�p�b�y �b �k�l�Z�g�h�\�b�l�k�y 
�i�j�h�o�e�Z�^�g�_�_. �L�j�h�i�b�q�_�k�d�b�_ �e�_�k�Z �\�h �f�g�h�]�b�o �j�Z�c�h�g�Z�o, 
�h�k�h�[�_�g�g�h �g�Z �\�h�a�\�u�r�_�g�g�h�k�l�y�o �b �k�j�_�^�g�_�]�h�j�v�y�o, �b�k-
�q�_�a�Z�x�l, �b�o �f�_�k�l�h �a�Z�g�b�f�Z�_�l �k�Z�\�Z�g�g�Z. �H�^�g�Z �q�Z�k�l�v 
�]�h�f�b�g�h�b�^ �h�k�l�Z�_�l�k�y �\ �i�j�b�\�u�q�g�u�o �^�e�y �g�_�_ �m�k�e�h�\�b-

�y�o, �Z �^�j�m�]�Z�y – �i�j�b�k�i�h�k�Z�[�e�b�\�Z�_�l�k�y �d �[�h�e�_�_ �h�l�d�j�u-
�l�u�f �i�j�h�k�l�j�Z�g�k�l �\�Z�f. �F�h�j�n�h�e�h�]�b�q�_�k�d�b�_ �b �]�_�g�_�l�b�q�_-
�k�d�b�_ �b�k�k�e�_�^�h�\�Z�g�b�y �i�h�a�\�h�e�y�x�l �i�j�_�^�i�h�e�h�`�b�l�v, �q�l�h 
�h�d. 7 �f�e�g �e.�g. �i�j�h�b�a�h�r�e�h �j�Z�a�^�_�e�_�g�b�_ �g�Z�r�_�c �^�Z�e�_-
�d�h�c �i�j�_�^�d�h�\�h�c �e�b�g�b�b �g�Z �^�\�_ – �g�Z �q�_�e�h�\�_�d�h�h�[�j�Z�a-
�g�u�o �h�[�_�a�v�y�g �b �Z�\�k�l�j�Z�e�h�i�b�l�_�d�h�\�u�o (�k�Z�i�b�_�g�l�g�m�x). 
�H�l�d�j�u�l�u�_ �i�j�h�k�l�j�Z�g�k�l�\�Z �l�j�_�[�h�\�Z�e�b �\�u�j�Z�[�h�l�d�b �g�h-
�\�u�o �Z�^�Z�i�l�Z�p�b�h�g�g�u�o �k�l�j�Z�l�_�]�b�c – �j�Z�a�\�b�l�b�y �i�j�y�f�h-
�o�h�`�^�_�g�b�y, �m�f�_�g�v�r�_�g�b�y �\ �j�Z�p�b�h�g�_ �^�h�e�b �j�Z�k�l�b�l�_�e�v-
�g�h�c �i�b�s�b �b �m�\�_�e�b�q�_�g�b�y �[�_�e�d�h�\�h�c.

�H�k�l�Z�_�l�k�y �^�b�k�d�m�k�k�b�h�g�g�u�f �\�h�i�j�h�k, �d�h�]�^�Z �g�Z �A�_�f-
�e�_ �i�h�y�\�b�e�b�k�v �]�h�f�b�g�b�^�u? �I�h �f�g�_�g�b�x �h�^�g�b�o �b�k�k�e�_-
�^�h�\�Z�l�_�e�_�c, �h�[�s�b�f �i�j�_�^�d�h�f �^�e�y �q�_�e�h�\�_�d�h�h�[�j�Z�a�g�u�o 
�h�[�_�a�v�y�g �b �e�x�^�_�c, �\�h�a�f�h�`�g�h, �[�u�e �j�h�^ Ouranopi -
thecus, �\�h�a�j�Z�k�l �d�h�l�h�j�h�]�h 9–10 �f�e�g �e�_�l; �_�]�h �h�k�l�Z�l�d�b �h�l-
�d�j�u�l�u �\ �F�Z�d�_�^�h�g�b�b [   Andrews, 1996]. �K �l�h�q�d�b �a�j�_�g�b�y 
�^�j�m�]�b�o �k�i�_�p�b�Z�e�b�k�l�h�\, �b�f �f�h�] �[�u�l�v Samburupithecus 
kiptalam, �n�j�Z�]�f�_�g�l �q�_�j�_�i�Z �d�h�l�h�j�h�]�h KNM-SH 8531 
�\�h�a�j�Z�k�l�h�f �h�d. 9 �f�e�g �e�_�l �g�Z�c�^�_�g �g�Z �o�h�e�f�Z�o �K�Z�f�[�m�j�m 
�\ �D�_�g�b�b [  Ishida et al., 1984]. �Q�_�j�_�i �i�j�_�^�k�l�Z�\�e�_�g �\�_�j�o-
�g�_�c �q�_�e�x�k�l�v�x, �d�h�l�h�j�Z�y �b�f�_�_�l �q�_�j�l�u, �k�[�e�b�`�Z�x�s�b�_ 
�w�l�h�]�h �]�h�f�b�g�b�^�Z �k �k�h �\�j�_�f�_�g�g�u�f�b �]�h�j�b�e�e�Z�f�b, �r�b�f-
�i�Z�g�a�_ �b �e�x�^�v�f�b. �D.  �=�j�h�m�\�k �k�q�b�l�Z�_�l, �q�l�h �w�l�h�l �l�Z�d-
�k�h�g, �d�Z�d �b Ouranopithecus, �k�d�h�j�_�_ �\�k�_�]�h, �[�u�e �h�[�s�b�f 
�i�j�_�^�d�h�f �^�e�y �q�_�e�h�\�_�d�h�h�[�j�Z�a�g�u�o �h�[�_�a�v �y�g �b �]�h�f�b�g�b�^ 
[  Groves, 1989].

�M �\�k�_�o �Z�\�k�l�j�Z�e�h�i�b�l�_�d�h�\�u�o �a�m�[�h�q�_�e�x�k�l�g�h�c 
�Z�i�i�Z�j�Z�l �[�u�e �i�j�b�k�i�h�k�h�[�e�_�g �\ �h�k�g�h�\�g�h�f �^�e�y �i�_�j�_-
�`�_�\�u�\�Z�g�b�y �j�Z�k�l�b�l�_�e�v�g�h�c �i�b�s�b. �J�Z�p�b�h�g �k�h�k�l�h�y�e 
�b�a �l�j�Z�\, �k�_�f�y�g �b �d�h�j�g�_�c �j�Z�k�l�_�g�b�c, �o�h�l�y �Z�g�Z�e�b�a �d�h�e-
�e�Z�]�_�g�Z �d�h�k�l�_�c �k�\�b�^�_�l�_�e�v�k�l�\�m�_�l �b �h�[ �m�i�h�l�j�_�[�e�_�g�b�b 
�g�Z�k�_�d�h�f�u�o, �]�j�u�a�m�g�h�\, �Z �l�Z�d�`�_ �h�k�l�Z�l�d�h�\ �f�y�k�Z, �k�h-
�o�j�Z�g�y�\�r�_�]�h�k�y �g�Z �d�h�k�l�y�o �`�b�\�h�l�g�u�o, �m�[�b�l�u�o �o�b�s-
�g�b�d�Z�f�b. �H�k�h�[�_�g�g�h �[�h�e�v�r�h�_ �\�e�b�y�g�b�_ �g�Z �Z�^�Z�i�l�Z�p�b-
�h�g�g�u�_ �k�l�j�Z�l�_�]�b�b (�\�_�j�h�y�l�g�h, �b�o �i�h�y�\�e�_�g�b�_ �[�u�e�h 
�g�Z�q�Z�e�h�f �n�h�j�f�b�j�h�\�Z�g�b�y �i�h�\�_�^�_�g�b�y �g�h�\�h�]�h �l�b�i�Z, 
�Z �b�f�_�g�g�h �i�h�\�_�^�_�g�b�y Homo) �h�d�Z�a�Z�e�h �i�h�o�h�e�h�^�Z�g�b�_, 
�g�Z�k�l�m�i�b�\�r�_�_ 3,2–2,6 �f�e�g �e.�g. �L�h�]�^�Z �a�g�Z�q�b�l�_�e�v�g�m�x 
�l�_�j�j�b�l�h�j�b�x �X�`�g�h�c �b �<�h�k�l�h�q�g�h�c �:�n�j�b�d�b �k�l�Z�e�Z 
�a�Z�g�b�f�Z�l�v �k�Z�\�Z�g�g�Z. �I�_�j�_�o�h�^ �d �`�b�a�g�b �\ �k�Z�\�Z�g�g�_ �_�s�_ 
�^�h�Z�\�k�l�j�Z�e�h�i�b�l�_�d�h�\�u�o, �b�e�b �i�j�_�^�Z�\�k�l�j�Z�e�h�i�b�l�_�d�h-
�\�u�o, �k�i�h�k�h�[�k�l�\�h�\�Z�e �\�u�j�Z�[�h�l�d�_ �i�j�y�f�h�o�h�`�^�_�g�b�y. 
�W�l�h �y�\�b�e�h�k�v �\�Z�`�g�_�c�r�b�f �w�l�Z�i�h�f �w�\�h�e�x�p�b�h�g�g�h�c 
�b�k�l�h�j�b�b �]�h�f�b�g�b�^ �b �^�_�l�_�j�f�b�g�b�j�h�\�Z�e�h �k�Z�i�b�_�g�l�Z -
�p�b�x �g�Z�r�b�o �i�j�_�^�d�h�\, �g�Z�q�Z�\�r�m�x�k�y 7 �f�e�g �e.�g.

�< �g�Z�q�Z�e�_ XX �\. �m�q�_�g�u�f�b �k�^�_�e�Z�g�u �g�h�\�u�_ �\�Z�`�g�u�_ 
�h�l�d�j�u�l�b�y – �[�u�e�b �h�[�g�Z�j�m�`�_�g�u �k�d�_�e�_�l�g�u�_ �h�k�l�Z�l-
�d�b �Z�\�k�l�j�Z�e�h�i�b�l�_�d�h�\�u�o, �g�h �\�b�^�h�\�h�_ �h�i�j�_�^�_�e�_�g�b�_
�g�_�d�h�l�h�j�u�o �b�a �g�b�o �\�u�a�\�Z�e�h �^�b�k�d�m�k�k�b�x. �?�s�_ �q�_�l-
�\�_�j�l�v �\�_�d�Z �g�Z�a�Z�^ �k�q�b�l�Z�e�h�k�v, �q�l�h �w�\�h�e�x�p�b�h�g�g�Z�y �b�k-
�l�h�j�b�y �q�_�e�h�\�_�d�Z �\�d�e�x�q�Z�e�Z �l�j�b �h�l�^�_�e�v�g�u�_ �]�j�m�i�i�u 
�]�h�f�b�g�b�^: Australopithecus, Paranthropus �b Homo, 
�d�h�l�h�j�u�_ �[�u�e�b �h�l�e�b�q�g�u �h�l �r�b�f�i�Z�g�a�_. �A�Z�l�_�f �i�h-
�k�e�_�^�h�\�Z�e�b �h�l�d�j�u�l�b�y �g�h�\�u�o �\�b�^�h�\ �Z�\�k�l�j�Z�e�h�i�b�l�_�d�h-
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� ñ � � � � � � � � 1.  �î�"�������� – ������������������ �%��������������

�\�u�o: �:. anamensis [  Leakey M.G. et al., 1998], A. garhi 
[  Asfaw et al., 1999], A. bahrelghazali [  Brunet et al., 
1996]. �H�g�b �i�h�a�\�h�e�b�e�b �k�^�_�e�Z�l�v �\�u�\�h�^, �q�l�h �]�h�f�b�g�b-
�^�u �[�u�e�b �[�h�e�_�_ �j�Z�a�g�h�h�[�j�Z�a�g�u �b �j�Z�k�i�j�h�k�l�j�Z�g�_�g�u 
�\ �:�n�j�b�d�_ �g�Z �]�h�j�Z�a�^�h �[�h�e�v�r�_�c �l�_�j�j�b�l�h�j�b�b, �q�_�f �k�q�b-
�l�Z�e�h�k�v �j�Z�g�_�_. �F�g�h�]�b�f�b �j�h�k�k�b�c�k�d�b�f�b �Z�g�l�j�h�i�h�e�h-
�]�Z�f�b �i�j�b�g�y�l�Z �k�o�_�f�Z, �d�h�l�h�j�Z�y �\�d�e�x�q�Z�_�l �\�h�k�_�f�v �\�b-
�^�h�\ �Z�\�k�l�j�Z�e�h�i�b�l�_�d�h�\�u�o: A. anamensis, A. afarensis, 
A. africanus, A. robustus, A. boisei, A. aethiopicus, 
A. bahrelghazali, A. garhi. �<�k�_ �Z�\�k�l �j�Z�e�h�i�b�l�_�d�h�\�u�_ 
�i�h�^�j�Z�a�^�_�e�y�x�l�k�y �g�Z �]�j�Z�p�b�e�v�g�u�o �b �f�Z�k�k�b�\�g�u�o [ �A�m-
�[�h�\, 2004].

�H�^�g�h�c �b�a �g�_�j�_�r�_�g�g�u�o �y�\�e�y�_�l�k�y �i�j�h�[�e�_�f�Z �^�Z�l�b-
�j�h�\�d�b �j�Z�g�g�b�o �Z�\�k�l�j�Z�e�h�i�b�l�_�d�h�\�u�o, �b�e�b �i�j�_�^�Z�\�k�l�j�Z-
�e�h�i�b�l�_�d�h�\�u�o. �G�Z�b�[�h�e�_�_ �^�j�_�\�g�b�_ – �d�h�k�l�g�u�_ �h�k�l�Z�l�d�b 
�Z�\�k�l�j�Z�e�h�i�b�l�_�d�h�\�u�o �\�h�a�j�Z�k�l�h�f 6–7 �f�e�g �e�_�l. �>�Z�e�_�_ 
�k�e�_�^�m�_�l �o�b�Z�l�m�k �\ 2–3 �f�e�g �e�_�l. �D�h�k�l�g�u�_ �h�k�l�Z�l�d�b �d�_-
�g�b�c�k�d�h�]�h �Z�g�l�j�h�i�h�b�^�Z �k�Z�f�[�m�j�h�i�b�l�_�d�Z �^�Z�l�b�j�m�x�l�k�y 
�h�d. 9 �f�e�g �e.�g. �G�Z�b�[�h�e�_�_ �j�Z�g�g�b�f �Z�g�l�j�h�i�h�b�^�h�f, �d�h�l�h-
�j�h�]�h �g�_�d�h�l�h�j�u�_ �b�k�k�e�_�^�h�\�Z�l�_�e�b �h�l�g�h�k�y�l �d �i�j�h�f�_�`�m-
�l�h�q�g�h�f�m �a�\�_�g�m �f�_�`�^�m �i�j�_�^�d�h�f �r�b�f�i�Z�g�a�_ �b Homo, 
�y�\�e�y�_�l�k�y �k�Z�o�_�e�Z�g�l�j�h�i (Sahelanthropus tchadensis). 
�?�]�h �q�_�j�_�i, �n�j�Z�]�f�_�g�l �g�b�`�g�_�c �q�_�e�x�k�l�b �b �g�_�k�d�h�e�v�d�h 
�a�m�[�h�\ �[�u�e�b �h�[�g�Z�j�m�`�_�g�u �\ 2002 �]. �m�q�Z�k�l�g�b�d�Z�f�b 
�b�g�l�_�j�g�Z�p�b�h�g�Z�e�v�g�h�c �w�d�k�i�_�^�b�p�b�b �\ �f�_�k�l�g�h�k�l�b �L�h-
�j�h�k-�F�_�g�Z�e�e�Z �g�Z �k�_�\�_�j�_ �J�_�k�i�m�[�e�b�d�b �Q�Z�^ [  Brunet 
et al., 2002]. �W�l�h�l �]�h�f�b�g�b�^ �\�h�a�j�Z�k�l�h�f 6–7 �f�e�g �e�_�l 
�k�h�q�_�l�Z�e �i�j�b�a�g�Z�d�b �i�j�_�^�i�h�e�Z�]�Z�_�f�h�c �n�h�j�f�u �i�j�_�^�d�Z 
�r�b�f�i�Z�g�a�_ �b �Z�\�k�l�j�Z�e�h�i�b�l�_�d�Z: �h�[�t�_�f �]�h�e�h�\�g�h�]�h �f�h�a-
�]�Z 320–380 �k�f3, �k�b�e�v�g�h �\�u�j�Z�`�_�g�g�u�c �g�_�i�j�_�j�u�\�g�u�c 
�g�Z�^�]�e�Z�a�g�b�q�g�u�c �l�h�j�m�k, �h�q�_�g�v �g�b�a�d�Z�y �m�i�e�h�s�_�g�g�Z�y 
�e�h�[�g�Z�y �d�h�k�l�v, �h�l�k�m�l�k�l�\�b�_ �^�b�Z�k�l�_�f�u �f�_�`�^�m �d�e�u�d�h�f 
�b �i�_�j�\�u�f �i�j�_�f�h�e�y�j�h�f �b �^�j. �B�k�k�e�_�^�h�\�Z�l�_�e�b �k�\�y�a�Z-
�e�b �g�Z�c�^�_�g�g�m�x �h�k�h�[�v �k �b�k�l�h�d�Z�f�b �e�b�g�b�b, �\�_�^�m�s�_�c 
�d Homo, �b �g�Z �_�_ �h�k�g�h�\�_ �\�u�^�_�e�b�e�b �l�Z�d�k�h�g �\ �k�h�k�l�Z�\�_ 
�k�Z�f�u�o �j�Z�g�g�b�o �]�h�f�b�g�b�^ [   Butler, 2001].

�;�h�e�v�r�h�c �b�g�l�_�j�_�k �b �^�b�k�d�m�k�k�b�x, �\ �l.�q. �w�l�b�q�_�k�d�h-
�]�h �i�h�j�y�^�d�Z, �\�u�a�\�Z�e�h �h�[�g�Z�j�m�`�_�g�b�_ �n�j�Z�g�p�m�a�k�d�b�f�b 
�b �d�_�g�b�c�k�d�b�f�b �Z�g�l�j�h�i�h�e�h�]�Z�f�b �\ 2000 �]. �\ �L�m�]�_�g- 
�O�b�e�e�k �\ �D�_�g�b�b �h�k�l�Z�g�d�h�\ �_�s�_ �h�^�g�h�]�h �k�m�s�_�k�l�\�Z. 
�K�j�_�^�b �g�Z�o�h�^�h�d �[�u�e�b �n�j�Z�]�f�_�g�l�u �i�h�k�l�d�j�Z�g�b�Z�e�v-
�g�h�]�h �k�d�_�e�_�l�Z, �g�b�`�g�_�c �q�_�e�x�k�l�b �b �g�_�k�d�h�e�v�d�h �a�m-
�[�h�\ [  Senut et al., 2001]. �M�q�b�l�u�\�Z�y �Z�g�Z�l�h�f�b�q�_�k�d�b�_ 
�h�k�h�[�_�g�g�h�k�l�b �]�h�e�h�\�d�b �[�_�^�j�_�g�g�h�c �d�h�k�l�b, �b�k�k�e�_�^�h-
�\�Z�l�_�e�b �i�j�b�r�e�b �d �\�u�\�h�^�m �h �[�b�i�_�^�Z�e�v�g�u�o �\�h�a�f�h�`-
�g�h�k�l�y�o �w�l�h�]�h �]�h�f�b�g�b�^�Z. �;�u�e�h �l�Z�d�`�_ �h�l�f�_�q�_�g�h, 
�q�l�h �f�Z�e�_�g�v�d�b�_ �j�Z�a�f�_�j�u �a�m�[�h�\ �k �l�h�e�k�l�h�c �w�f�Z�e�v�x 
�i�j�b�[�e�b�`�Z�x�l �_�]�h �d �e�b�g�b�b �j�Z�a�\�b�l�b�y Homo. �G�Z �h�k-
�g�h�\�_ �w�l�h�c �g�Z�o�h�^�d�b �[�u�e �\�u�^�_�e�_�g �g�h�\�u�c �l�Z�d�k�h�g 
Orrorin tugenensis. �B�k�k�e�_�^�h�\�Z�l�_�e�b �\�u�^�\�b�g�m�e�b �]�b-
�i�h�l�_�a�m �h �l�h�f, �q�l�h �j�h�^ Orrorin �g�Z�o�h�^�b�l�k�y �g�Z �i�j�y-
�f�h�c �e�b�g�b�b �w�\�h�e�x�p�b�b, �\�_�^�m�s�_�c �d �k�h�\�j�_�f�_�g�g�u�f 
�e�x�^�y�f, �b �i�_�j�_�k�f�h�l�j�_�e�b �a�g�Z�q�_�g�b�_ �[�h�e�v�r�_�c �q�Z�k�l�b 
�\�b�^�h�\ �j�h�^�Z Australopithecus – �h�g�b �[�u�e�b �b�k�d�e�x�q�_-

�g�u �b�a �w�\�h�e�x�p�b�b �j�h�^�Z Homo. Ardipithecus ramidus 
�k�l�Z�e �j�Z�k�k�f�Z�l�j�b�\�Z�l�v�k�y �d�Z�d �i�j�_�^�d�h�\�Z�y �n�h�j�f�Z �q�_�e�h-
�\�_�d�h�h�[�j�Z�a�g�u�o �h�[�_�a�v�y�g (�j�b�k. 1). �G�h�\�u�c �]�h�f�b�g�b�^ 
�[�u�e �g�Z�c�^�_�g �\ �n�h�j�f�Z�p�b�b �E�m�d�_�c�g�h, �l�m�n �d�h�l�h�j�h�c 
�g�Z�^�_�`�g�h �^�Z�l�b�j�h�\�Z�g �j�Z�^�b�h�f�_�l�j�b�q�_�k�d�b�f �f�_�l�h�^�h�f 
�\ �i�j�_�^�_�e�Z�o 6,2–5,6 �f�e�g �e.�g. �H�i�j�_�^�_�e�_�g�b�_ �\�h�a�j�Z�k-
�l�Z Orrorin tugenensis �h�d. 6 �f�e�g �e�_�l �g�_ �\�u�a�u�\�Z�e�h 
�j�Z�a�g�h�]�e�Z�k�b�c �k�j�_�^�b �b�k�k�e�_�^�h�\�Z�l�_�e�_�c. �K�_�j�v�_�a�g�u�_ 
�\�h�a�j�Z�`�_�g�b�y �\�u�k�d�Z�a�u�\�Z�e�b�k�v �i�h �i�h�\�h�^�m �b�g�l�_�j�i�j�_-
�l�Z�p�b�b �f�h�j�n�h�e�h�]�b�q�_�k�d�b�o �h�k�h�[�_�g�g�h�k�l�_�c �d�h�k�l�g�u�o 
�h�k�l�Z�l�d�h�\ �w�l�h�c �h�k�h�[�b. �L�Z�d, �E.  �:�c�_�e�e�h �b �F.  �D�h�e-
�e�Z�j�^ �\�u�j�Z�a�b�e�b �k�h�f�g�_�g�b�_ �\ �[�h�e�_�_ �k�h�\�_�j�r�_�g�g�h�f 
�i�j�y�f�h�o�h�`�^�_�g�b�b Orrorin �i�h �k�j�Z�\�g�_�g�b�x �k �Z�\�k�l-
�j�Z�e�h�i�b�l�_�d�h�\�u�f�b. �D�j�h�f�_ �l�h�]�h, �i�h �b�o �f�g�_�g�b�x, �j�Z�a-
�f�_�j �a�m�[�h�\ �b �l�h�e�s�b�g�Z �w�f�Z�e�b �k�\�b�^�_�l�_�e�v�k�l�\�m�x�l �h�[ 
�h�i�j�_�^�_�e�_�g�g�h�f �j�Z�p�b�h�g�_, �Z �g�_ �h �i�j�h�^�\�b�g�m�l�h�k�l�b �]�h-
�f�b�g�b�^�Z, �k�[�e�b�`�Z�l�v �_�]�h �k �e�x�^�v�f�b �k�h�\�j�_�f�_�g�g�h�]�h 
�l�b�i�Z �i�j�_�` �^�_�\�j�_�f�_�g�g�h [  Aiello,  Collard, 2001]. �<�j�_-
�f�y �^�h �i�h�y�\�e�_�g�b�y Homo erectus �\ �:�n�j�b�d�_ �i�j�_�^-
�k�l�Z�\�e�y�e�b, �d�Z�d �k�q�b�l�Z�x�l �E.  �:�c�_�e�e�h �b �F.  �D�h�e�e�Z�j�^,
�i�h �d�j�Z�c�g�_�c �f�_�j�_ 13 �\�b�^�h�\ �]�h�f�b�g�b�^, �b �w�l�h�l �i�_-
�j�b�h�^ �w�\�h�e�x�p�b�h�g�g�h�c �b�k�l�h�j�b�b �q�_�e�h�\�_�d�Z �[�h�e�v�r�_
�i�h�o�h�` �g�Z �d�m�k�l, �q�_�f �g�Z �^�_�j�_�\�h (�j�b�k. 2) [Ibid., 
p. 526, fig. 16].

�J�b�k. 1. �K�o�_�f�Z �w�\�h�e�x�p�b�h�g�g�h�]�h �j�h�^�k�l�\�Z �]�h�f�b�g�b�^
(�i�h: [  Senut et al., 2001]).

Fig. 1. A diagram of evolutionary afÞ nity of hominids
(after (  Senut et al., 2001)).



14

� � � � � � �  � * I.  �ð������������������������ �������� Homo �� �î�"�������� �� ������ ���)�#���� �� �ó�����������,

�W�\�h�e�x�p�b�y �]�h�f�b�g�b�g �[�u�e�Z �k�e�h�`�g�u�f �b �^�Z�e�_�d�h 
�g�_ �e�b�g�_�c�g�u�f �i�j�h�p�_�k�k�h�f. �J�h�^ Orrorin – �g�_ �_�^�b�g�k�l-
�\�_�g�g�u�c �i�j�_�^�k�l�Z�\�b�l�_�e�v �j�Z�g�g�_�]�h �w�l�Z�i�Z �j�Z�a�\�b�l�b�y �Z�\�k�l-
�j�Z�e�h�i�b�l�_�d�h�\�u�o. �I�h�q�l�b �\ �l�h �`�_ �\�j�_�f�y �\ �<�h�k�l�h�q�g�h�c 
�:�n�j�b�d�_ �h�[�b�l�Z�e�b �i�j�_�^�k�l�Z�\�b�l�_�e�b �j�h�^�Z Ardipithecus. 
�< 1993–1995 �]�]. �\ �k�j�_�^�g�_�f �l�_�q�_�g�b�b �j. �:�\�Z�r �m �k�_-
�e�_�g�b�y �:�j�Z�f�b�k �\ �W�n�b�h�i�b�b �g�Z �g�_�k�d�h�e�v�d�b�o �f�_�k�l�h-
�g�Z�o�h�`�^�_�g�b�y�o �m�^�Z�e�h�k�v �g�Z�c�l�b �[�h�e�v�r�h�_ �d�h�e�b�q�_�k�l�\�h 
�i�Z�e�_�h�Z�g�l�j�h�i�h�e�h�]�b�q�_�k�d�h�]�h �f�Z�l�_�j�b�Z�e�Z: �l�j�b �n�j�Z�]-
�f�_�g�l�Z �d�h�k�l�b �e�_�\�h�]�h �i�j�_�^�i�e�_�q�v�y (ARA-VP-7/2), �a�m-
�[�u (ARA-VP-1/128 b 129), �i�j�Z�\�m�x �i�e�_�q�_�\�m�x �d�h�k�l�v 
(ARA-VP-1/4), �n�j�Z�]�f�_�g�l�u �q�_�j�_�i�Z (ARA-VP-1/125
�b 1/500) [  White,   Suwa,   Asfaw, 1994, 1995]. �W�l�b �g�Z-
�o�h�^�d�b, �\�h�a�j�Z�k�l �d�h�l�h�j�u�o 4,4 �f�e�g �e�_�l, �k�i�_�p�b�Z�e�b�k�l�u 
�h�l�g�_�k�e�b �d �\�b�^�m Ardipithecus ramidus. �< �i�h�k�e�_�^�m�x-
�s�b�_ �]�h�^�u �g�Z �i�y�l�b �f�_�k�l�h�g�Z�o�h�`�^�_�g�b�y�o �\ �k�j�_�^�g�_�f �l�_-
�q�_�g�b�b �:�\�Z�r�Z �[�u�e�b �h�[�g�Z�j�m�`�_�g�u �h�k�l�_�h�e�h�]�b�q�_ �k�d�b�_ 
�h�k�l�Z�l�d�b �Z�j�^�b�i�b�l�_�d�h�\ �\�h�a�j�Z�k�l�h�f 5,2 �b 5,8 �f�e�g �e�_�l 
[  Haile-Selassie, 2001]. �K�j�_�^�b �g�Z�o�h�^�h�d �\�u�y�\�e�_�g�u 
�i�h�k�l�d�j�Z�g�b�Z�e�v�g�u�_ �n�j�Z�]�f�_�g�l�u, �k�\�b�^�_�l�_�e�v�k�l�\�m�x�s�b�_ 
�h �i�j�y�f�h�o�h�`�^�_�g�b�b �w�l�h�]�h �]�h�f�b�g�b�^�Z, �Z �l�Z�d�`�_ �n�j�Z�]-
�f�_�g�l �i�j�Z�\�h�c �i�h�e�h�\�b�g�u �g�b�`�g�_�c �q�_�e�x�k�l�b �k �a�m�[�Z�f�b 
(ALA-VP-2/10), �b�f�_�x�s�b�f�b �h�[�s�b�_ �q�_�j�l�u �k �a�m�[-
�g�u�f �Z�i�i�Z�j�Z�l�h�f �h�[�_�a�v�y�g �b �]�h�f�b�g�b�^ (�g�b�a�d�b�_ �d�e�u�d�b 
�k �j�Z�a�\�b�l�u�f�b �^�b�k�l�Z�e�v�g�u�f�b �[�m�]�h�j�d�Z�f�b �b �\�u�j�Z�`�_�g-

�g�u�f �f�_�^�b�Z�e�v�g�u�f �]�j�_�[�g�_�f). �G�Z �h�k�g�h�\�Z�g�b�b �w�l�h�]�h 
�B.  �O�Z�c�e�_-�K�_�e�Z�k�k�b�_ �h�l�g�_�k �g�Z�o�h�^�d�b �b�a �:�j�Z�f�b�k�Z 
�d �g�h�\�h�f�m �i�h�^�\�b�^�m – Ardipithecus ramidus kadabba, 
�[�e�b�a�d�h �k�l�h�y�s�_�f�m �d �r�b�f�i�Z�g�a�_ [Ibid.]. �B�k�k�e�_�^�h�\�Z�l�_-
�e�_�c �g�_ �f�h�] �g�_ �h�a�Z�^�Z�q�b�l�v �l�h�l �n�Z�d�l, �q�l�h Ar. ramidus 
kadabba �b Orrorin tugenensis �i�h �\�j�_�f�_�g�b �g�Z�o�h�^�b-
�e�b�k�v �[�e�b�a�d�h �d �d�e�Z�^�h�]�_�g�_�a�m, �d�h�l�h�j�u�c �i�j�b�\�_�e �d �j�Z�a-
�^�_�e�_�g�b�x �r�b�f�i�Z�g�a�_ �b �]�h�f�b�g�b�^, �b �\�f�_�k�l�_ �k �l�_�f �k�m-
�s�_�k�l�\�_�g�g�h �h�l�e�b�q�Z�e�b�k�v �^�j�m�] �h�l �^�j�m�]�Z.

�< 2004 �]. �g�Z �f�_�k�l�h�g�Z�o�h�`�^�_�g�b�b �:�k- �>�b�f�Z �\ �W�n�b�h-
�i�b�b �[�u�e�b �h�l�d�j�u�l�u �h�k�l�Z�g�d�b �_�s�_ �^�_�\�y�l�b �]�h�f�b�g�b�^ 
�\�h�a�j�Z�k�l�h�f 4,3–4,5 �f�e�g �e�_�l. �< �d�h�e�e�_�d�p�b�x �\�o�h-
�^�b�e�b �n�j�Z�]�f�_�g�l�u �g�b�`�g�b�o �q�_�e�x�k�l�_�c (GWM3/P1, 
GWM5sw/P56), �a�m�[�h�\ �b �i�h�k�l�d�j�Z�g�b�Z�e�v�g�h�]�h �k�d�_�e�_-
�l�Z. �K.  �K�_�f�Z�\ �b �_�]�h �d�h�e�e�_�]�b �\�d�e�x�q�Z�x�l �w�l�b �g�Z�o�h�^�d�b 
�\ �l�Z�d�k�h�g Ar. ramidus �b �^�_�e�Z�x�l �\�u�\�h�^ �h �_�]�h �[�b�i�_-
�^�Z�e�b�a�f�_ [  Semaw et al., 2005].

�>�e�y �n�h�j�f�b�j�h�\�Z�g�b�y �i�j�_�^�k�l�Z�\�e�_�g�b�y �h �f�_�k�l�_ 
Ar. ramidus �\ �k�b�k�l�_�f�Z�l�b�d�_ �]�h�f�b�g�b�^ �[�h�e�v�r�h�_ �a�g�Z-
�q�_�g�b�_ �b�f�_�e�b �h�k�l�Z�l�d�b �k�d�_�e�_�l�Z �h�^�g�h�c �h�k�h�[�b, �h�[�g�Z-
�j�m�`�_�g�g�h�c �\ 1994 �]. �H�g�b �\�d�e�x�q�Z�e�b 125 �n�j�Z�]�f�_�g-
�l�h�\ �q�_�j�_�i�Z, �a�m�[�h�\, �l�Z�a�Z, �d�h�k�l�_�c �d�b�k�l�b �b �k�l�m�i�g�b. 
�D�j�m�i�g�u�_ �d�h�k�l�b �[�u�e�b �j�Z�k�d�h�e�h�l�u. �G�Z�o�h�^�d�b �b�k�k�e�_-
�^�h�\�Z�e�b�k�v �\ �l�_�q�_�g�b�_ 15 �e�_�l. �M �g�Z�k �g�_�l �\�h�a�f�h�`�g�h�k-
�l�b �b �g�_�h�[�o�h�^�b�f�h�k�l�b �i�h�^�j�h�[�g�h �d�h�f�f�_�g�l�b�j�h�\�Z�l�v 
�i�h�e�m�q�_�g�g�u�_ �j�_�a�m�e�v�l�Z�l�u (�h�g�b �[�u�e�b �h�i�m�[�e�b�d�h�\�Z�g�u 
�\ 2009 �]. �\ 11 �k�l�Z�l�v�y�o �`�m�j�g�Z�e�Z «Science»). �H�k�l�Z�g�h-
�\�b�f�k�y �g�Z �]�e�Z�\�g�h�f. �<�h�a�j�Z�k�l �g�Z�o�h�^�d�b �h�d. 4,4 �f�e�g �e�_�l. 
�W�l�h �[�u�e�Z �h�k�h�[�v �`�_�g�k�d�h�]�h �i�h�e�Z �j�h�k�l�h�f 120 �k�f, �i�h-
�e�m�q�b�\�r�Z�y �b�f�y �:�j�^�b. �I�h �k�j�Z�\�g�_�g�b�x �k �r�b�f�i�Z�g�a�_, 
�l�_�e�h �b �f�h�a�] �:�j�^�b �[�u�e�b �g�_�f�g�h�]�h �[�h�e�v�r�_, �e�b�p�h �[�h-
�e�_�_ �i�e�h�k�d�h�_, �h�k�g�h�\�Z�g�b�_ �q�_�j�_�i�Z �[�h�e�_�_ �d�h�j�h�l�d�h�_, �q�l�h 
�k�[�e�b�`�Z�e�h �_�_ �k �^�j�m�]�b�f�b �i�j�y�f�h�o�h�^�y�s�b�f�b �]�h�f�b�g�b-
�^�Z�f�b. �H�k�h�[�_�g�g�h�k�l�b �k�l�j�h�_�g�b�y �k�d�_�e�_�l�Z �:�j�^�b �k�\�b-
�^�_�l�_�e�v�k�l�\�m�x�l �d�Z�d �h �i�j�y�f�h�o�h�`�^�_�g�b�b, �l�Z�d �b �h �\�h�a-
�f�h�`�g�h�k�l�b �e�Z�a�Z�g�b�y �i�h �^�_�j�_�\�v�y�f. �L�Z�d�m�x �^�b�o�h�l�h�f�b�x 
�k�d�_�e�_�l�Z �f�h�`�g�h �h�[�t�y�k�g�b�l�v �l�_�f, �q�l�h �:�j�^�b �h�[�b�l�Z�e�Z
�\ �i�h�c�f�_, �i�h�d�j�u�l�h�c �e�_�k�Z�f�b, �b �_�c �q�Z�k�l�h �i�j�b�o�h�^�b�e�h�k�v 
�i�_�j�_�^�\�b�]�Z�l�v�k�y �q�_�j�_�a �a�Z�j�h�k�e�b, �Z �l�Z�d�`�_ �k�i�Z�k�Z�l�v�k�y 
�g�Z �^�_�j�_�\�v�y�o �h�l �o�b�s�g�b�d�h�\.

�G�_�d�h�l�h�j�u�_ �b�k�k�e�_�^�h�\�Z�l�_�e�b �k�q�b�l�Z�x�l, �q�l�h �:�j�^�b 
�`�b�e�Z �i�h�a�`�_ �h�[�s�_�]�h �]�b�i�h�l�_�l�b�q�_�k�d�h�]�h �i�j�_�^�d�Z �e�x�^�_�c 
�b �r�b�f�i�Z�g�a�_ �g�Z 1–3 �f�e�g �e�_�l, �\ �l�_�q�_�g�b�_ �d�h�l�h�j�u�o 
�m �g�_�_ �k�n�h�j�f�b�j�h�\�Z�e�k�y �j�y�^ �i�j�h�^�\�b�g�m�l�u�o �q�_�j�l. �< �w�\�h-
�e�x�p�b�h�g�g�h�f �j�y�^�m �_�_ �f�h�`�g�h �i�h�k�l�Z�\�b�l�v �g�Z �f�_�k�l�h 
�i�j�_�^�d�Z �E�x�k�b �b �k�q�b�l�Z�l�v �\�h�a�f�h�`�g�u�f �i�j�_�^�d�h�f Homo. 
�M�q�b�l�u�\�Z�y �k�i�h�k�h�[�g�h�k�l�v �:�j�^�b �k�h�\�f�_�s�Z�l�v �[�b�i�_�^�b�x 
�k �e�Z�a�Z�g�v�_�f �i�h �^�_�j�_�\�v�y�f, �g�_�d�h�l�h�j�u�_ �b�k�k�e�_�^�h�\�Z�l�_�e�b 
�i�j�b�r�e�b �d �\�u�\�h�^�m �h �l�h�f, �q�l�h �i�j�y�f�h�o�h�`�^�_�g�b�_ �g�_ �y�\-
�e�y�_�l�k�y �h�^�g�b�f �b�a �]�e�Z�\�g�u�o �d�j�b�l�_�j�b�_�\ �^�e�y �h�l�g�_�k�_�g�b�y 
�]�h�f�b�g�b�^�h�\ �d �Z�\�k�l�j�Z�e�h�i�b�l�_�d�h�\�u�f. �B�k�q�_�a�g�h�\�_�g�b�_ 
�e�_�k�h�\ �b �i�h�y�\�e�_�g�b�_ �e�Z�g�^�r�Z�n�l�h�\ �k�Z�\�Z�g�g�u �m�k�d�h�j�b-
�e�b �i�_�j�_�o�h�^ �]�h�f�b�g�b�^ �d �i�j�y�f�h�o�h�`�^�_�g�b�x. �G�_�k�f�h�l�j�y 
�g�Z �l�h, �q�l�h �j�y�^ �i�j�h�[�e�_�f �n�h�j�f�b�j�h�\�Z�g�b�y �]�h�f�b�g�b�^ 

�J�b�k. 2. �K�o�_�f�Z �w�\�h�e�x�p�b�h�g�g�h�]�h �j�h�^�k�l�\�Z �]�h�f�b�g�b�^
(�i�h: [  Aiello,  Collard, 2001]).

Fig. 2. A diagram of evolutionary afÞ nity of hominids
(after (  Aiello,  Collard, 2001)).
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� ñ � � � � � � � � 1.  �î�"�������� – ������������������ �%��������������

�[�u�e �j�_�r�_�g, �f�g�h�]�b�_ �\�h�i�j�h�k�u, �\�h�a�g�b�d�r�b�_ �\ �k�\�y�a�b 
�k �b�a�m�q�_�g�b�_�f �:�j�^�b, �h�k�l�Z�e�b�k�v �^�b�k�d�m�k�k�b�h�g�g�u�f�b. 
�B �g�_�e�v�a�y �g�_ �k�h�]�e�Z�k�b�l�v�k�y �k �\�u�\�h�^�Z�f�b �K.�H.  �E�Z�\-
�^�`�h�y �b �_�]�h �d�h�e�e�_�] �h �l�h�f, �q�l�h «�h�k�f�u�k�e�_�g�b�_ �f�h�j-
�n�h�]�_�g�_�a�Z, �e�_�`�Z�s�_�]�h �\ �h�k�g�h�\�_ �]�e�m�[�b�g�g�u�o �k�^�\�b�]�h�\ 
�\ �[�b�h�f�_�o�Z�g�b�d�_ �]�h�f�b�g�b�^, �d�h�l�h�j�u�_ �^�_�f�h�g�k�l�j�b�j�m-
�_�l Ar. ramidus, �f�h�`�_�l �a�Z�g�y�l�v �]�h�^�u �b�e�b �^�Z�`�_ �^�_�k�y�l�b-
�e�_�l�b�y» [  Lovejoy et al., 2009, p. 106].

�>�b�k�d�m�k�k�b�h�g�g�h�k�l�v �h�i�j�_�^�_�e�_�g�b�c �\�j�_�f�_�g�b �\�u�^�_�e�_-
�g�b�y �j�h�^�Z �Z�\�k�l�j�Z�e�h�i�b�l�_�d�h�\�u�o �k�\�y�a�Z�g�Z �k �h�l�k�m�l�k�l �\�b�_�f 
�h�[�s�_�i�j�b�g�y�l�u�o �d�j�b�l�_�j�b�_�\ �^�e�y �o�Z�j�Z�d�l�_�j�b�k�l�b�d�b �w�l�h�]�h 
�l�Z�d�k�h�g�Z. �J�Z�g�g�b�_ �Z�\�k�l�j�Z�e�h�i�b�l�_�d�h�\�u�_, �k�m�^�y �i�h �j�y�^�m 
�i�j�b�a�g�Z�d�h�\ – �e�h�d�Z�e�b�a�Z�p�b�y �[�h�e�v�r�h�]�h �a�Z�l�u�e�h�q�g�h�]�h 
�h�l�\�_�j�k�l�b�y, �h�k�h�[�_�g�g�h�k�l�b �k�l�j�h�_�g�b�y �[�_�^�j�_�g�g�u�o, �[�_�j-
�p�h�\�u�o �b �l�Z�a�h�\�u�o �d�h�k�l�_�c, �[�u�e�b �^�\�m�g�h�]�b�f�b �k�m�s�_�k�l�\�Z-
�f�b, �d�h�l�h�j�u�_ �l�Z�d�`�_ �g�_ �m�l�j�Z�l�b�e�b �k�i�h�k�h�[�g�h�k�l�b �e�Z�a�Z�l�v 
�i�h �^�_�j�_�\�v�y�f. �B�o �j�h�k�l �i�j�_�\�u�r�Z�e 1 �f , �h�[�t�_�f �f�h�a�]�Z 
�[�u�e �[�h�e�v�r�_, �q�_�f �m �r�b�f�i�Z�g�a�_, �h�g�b �b�f�_�e�b �f�Z�e�_�g�v�d�b�_ 
�d�e�u�d�b. �I�h �f�g�_�g�b�x �f�g�h�]�b�o �Z�g�l�j�h�i�h�e�h�]�h�\, �]�e�Z�\�g�u-
�f�b �h�l�e�b�q�b�y�f�b �w�l�h�]�h �j�h�^�Z �h�l �r�b�f�i�Z�g�a�_ �y�\�e�y�x�l�k�y 
�k�i�h�k�h�[�g�h�k�l�v �d �i�j�y�f�h�o�h�`�^�_�g�b�x �b �h�k�h�[�u�_ �a�m�[�g�u�_ 
�o�Z�j�Z�d�l�_�j�b�k�l�b�d�b. �F�g�h�]�b�_ �Z�g�l�j�h�i�h�e�h�]�b �\�d�e�x�q�Z�x�l 
�\ �w�l�h�l �j�h�^ �\�h�k�_�f�v �\�b�^�h�\. �D �k�Z�f�h�f�m �j�Z�g�g�_�f�m �h�l�g�_-
�k�_�g�u Australopithecus anamensis.

�< 1994–1997 �]�]. �\ �D�_�g�b�b �i�j�h�\�h�^�b�e�b�k�v �j�Z�k�d�h�i-
�d�b �f�_�k�l�h�g�Z�o�h�`�^�_�g�b�y  �:�e�e�b�Z-�;�w�c �g�Z �\�h�k�l�h�q�g�h�f 
�[�_�j�_�]�m �h�a. �L�m�j�d�Z�g�Z �b �f�_�k�l�h�g�Z�o�h�`�^�_�g�b�y �D�Z�g�Z�i�h�b 
�g�Z �x�]�_ �h�l �a�Z�i�Z�^�g�h�]�h �[�_�j�_�]�Z [  Leakey M.G. et al., 
1995, 1998]. �H�k�Z�^�h�q�g�Z�y �n�h�j�f�Z�p�b�y �D�Z�g�Z�i�h�b �^�Z�l�b-
�j�m�_�l�k�y 4,17–3,14 �f�e�g �e.�g. �Q�_�e�x�k�l�b KNM-KP 29281 
(�g�b�`�g�y�y) �b KNM-KP 29283 (�\�_�j�o�g�y�y), �h�[�g�Z�j�m-
�`�_�g�g�u�_ �\ �k�Z�f�h�f �g�b�`�g�_�f �]�h�j�b�a�h�g�l�_, �^�Z�l�b�j�m�x�l-
�k�y �\ �i�j�_�^�_�e�Z�o 4,17–4,12 �f�e�g �e.�g. �N�j�Z�]�f�_�g�l�u �q�_-
�j�_�i�Z KNM-KP 34725, �[�h�e�v�r�_�[�_�j�p�h�\�Z�y �d�h�k�l�v
KNM-KP 29285 �b �^�j�m�]�b�_ �i�Z�e�_�h�Z�g�l�j�h�i�h�e�h�]�b�q�_�k�d�b�_ 
�f�Z�l�_�j�b�Z�e�u �a�Z�e�_�]�Z�e�b �\ �i�Z�e�_�h�i�h�q�\�Z�o, �^�Z�l�b�j�h�\�Z�g�g�u�o 
�\ �b�g�l�_�j�\�Z�e�_ 4,17–4,07 �f�e�g �e.�g., �b �l�h�e�v�d�h �g�b�`�g�y�y 
�q�_�e�x�k�l�v KNM-KP 29287 �g�Z�o�h�^�b�e�Z�k�v �\ �\�u�r�_�e�_�`�Z-
�s�_�f �]�h�j�b�a�h�g�l�_.

�F.  �E�b�d�b �b �_�_ �k�h�Z�\�l�h�j�u �h�i�b�k�Z�e�b �g�h�\�u�c �\�b� ̂
�Z�\�k�l �j�Z�e�h�i�b�l�_�d�h�\�u�o �d�Z�d �f�h�a�Z�b�q�g�u�c, �k�h�q�_�l�Z�x�s�b�c 
�i�j�b�f�b�l�b�\�g�u�_ �b �i�j�h�]�j�_�k�k�b�\�g�u�_ �q�_�j�l�u. �F�h�j�n�h�e�h-
�]�b�y �[�h�e�v�r�_�[�_�j�p�h�\�h�c �d�h�k�l�b KNM-KP 29285 �k�\�b-
�^�_�l�_�e�v�k�l�\�m�_�l �h �i�j�y�f�h�o�h�`�^�_�g�b�b �h�k�h�[�b. �I�h �Z�g�Z�l�h-
�f�b�q�_�k�d�b�f �h�k�h�[�_�g�g�h�k�l�y�f �k�d�_�e�_�l�h�\ �f�h�`�g�h �k�^�_�e�Z�l�v 
�\�u�\�h�^, �q�l�h A. anamensis �[�u�e�b �i�j�y�f�h�o�h�^�y�s�b�f�b 
�k�m�s�_�k�l�\�Z�f�b, �g�_�k�d�h�e�v�d�h �d�j�m�i�g�_�_ �Z�n�Z�j�k�d�b�o �]�h�f�b-
�g�b�^: �j�h�k�l �k�Z�f�p�h�\ �h�d. 155 �k�f, �k�Z�f�h�d – �h�d. 130 �k�f, 
�\�_�k �h�d. 50 �b 33 �d�] �k�h�h�l�\�_�l�k�l�\�_�g�g�h. �D�Z�d �m�d�Z�a�u�\�Z�x�l 
�=.�: .  �F�Z�q�h �b �>.  �R�b�f�b�p�m, �b�a�m�q�Z�\�r�b�_ �f�b�d�j�h�k�d�h-
�i�b�q�_�k�d�b�_ �i�h�\�j�_�`�^�_�g�b�y �i�h�\�_�j�o�g�h�k�l�b �w�f�Z�e�b �a�m�[�h�\ 
A. anamensis, �\ �j�Z�p�b�h�g�_ �w�l�h�]�h �\�b�^�Z �i�j�_�h�[�e�Z�^�Z�e�Z 
�`�_�k�l�d�Z�y, �l�\�_�j�^�Z�y, �k�i�h�k�h�[�k�l�\�m�x�s�Z�y �Z�[�j�Z�a�b�b �i�b�s�Z 
[  Macho,   Shimizu, 2010].

�H�k�l�Z�g�d�b A. anamensis �h�[�g�Z�j�m�`�_�g�u �l�Z�d�`�_ �\ �j�Z�c�h-
�g�_ �:�k�Z-�B�k�k�b �\ �k�j�_�^�g�_�f �l�_�q�_�g�b�b �j. �:�\�Z�r �\ �W�n�b�h-
�i�b�b [  White et al., 2006]. �L�Z�f �[�u�e�b �g�Z�c�^�_�g�u �\�_�j�o�g�y�y 
�q�_�e�x�k�l�v �k �n�j�Z�]�f�_�g�l�Z�f�b �a�m�[�h�\, �Z �l�Z�d�`�_ �n�j�Z�]�f�_�g�l 
�i�e�x�k�g�_�\�h�c �d�h�k�l�b, �^�b�k�l�Z�e�v�g�Z�y �n�Z�e�Z�g�]�Z �i�Z�e�v�p�Z �k�l�h-
�i�u, �g�_�i�h�\�j�_�`�^�_�g�g�Z�y �n�Z�e�Z�g�]�Z �i�Z�e�v�p�Z �j�m�d�b �b �q�_�l�u�j�_ 
�n�j�Z�]�f�_�g�l�Z �i�h�a�\�h�g�d�h�\ �\�h�a�j�Z�k�l�h�f 4,12 �f�e�g �e�_�l.

�G�_�d�h�l�h�j�u�_ �b�k�k�e�_�^�h�\�Z�l�_�e�b �g�_ �b�k�d�e�x�q�Z�x�l, �q�l�h 
Ardipithecus ramidus �b Australopithecus anamensis 
�i�j�_�^�k�l�Z�\�e�y�x�l �j�Z�g�g�x�x �k�l�Z�^�b�x �j�Z�a�\�b�l�b�y �]�h�f�b-
�g�b�^, �d�h�l�h�j�Z�y �i�j�_�^�i�h�e�Z�]�Z�_�l �k�e�_�^�m�x�s�m�x �p�_�i�h�q�d�m: 
Ar. ramidus – A. anamensis – A. afarensis. �D�Z�d �k�q�b-
�l�Z�x�l �F.  �E�b�d�b �b �_�_ �d�h�e�e�_�]�b, Ar. ramidus �h�l�g�h�k�b�l-
�k�y �d �[�h�d�h�\�h�c �w�\�h�e�x�p�b�h�g�g�h�c �\�_�l�\�b [  Leakey M.G. 
et al., 1995, 1998]. �H�g�b �i�j�_�^�e�h�`�b�e�b �l�Z�d�m�x �k�o�_�f�m:
4,4–3,0 �f�e�g �e.�g. �e�b�[�h �\�k�_ �]�h�f�b�g�b�^�u �w�\�h�e�x�p�b�h-
�g�b�j�h�\�Z�e�b �\ �j�Z�f�d�Z�o �h�^�g�h�]�h �\�b�^�Z, �e�b�[�h �k�m�s�_�k�l�\�h-
�\�Z�e�b �l�j�b �j�Z�a�g�u�o �\�b�^�Z (Ar. ramidus, A. anamensis, 
A. afarensis) �k �i�h�d�Z �g�_�h�i�j�_�^�_�e�_�g�g�u�f�b �n�b�e�h�]�_�g�_-
�l�b�q�_�k�d�b�f�b �i�j�b�a�g�Z�d�Z�f�b.

�< 1998–1999 �]�]. �\�h �\�j�_�f�y �i�h�e�_�\�u�o �b�k�k�e�_�^�h�\�Z-
�g�b�c �g�Z �f�_�k�l�h�g�Z�o�h�`�^�_�g�b�b �E�h�f�_�d�\�b �g�Z �a�Z�i�Z�^�g�h�f 
�[�_�j�_�]�m �h�a. �L�m�j�d�Z�g�Z �\ �K�_�\�_�j�g�h�c �D�_�g�b�b �\ �n�h�j�f�Z�p�b�b 
�G�Z�q�m�d�m�b �[�u�e�b �g�Z�c�^�_�g�u �h�k�l�Z�g�d�b �]�h�f�b�g�b�^�Z: �o�h�j�h-
�r�h �k�h�o�j�Z�g�b�\�r�Z�y�k�y �\�b�k�h�q�g�Z�y �d�h�k�l�v, �^�\�Z �n�j�Z�]�f�_�g�l�Z 
�\�_�j�o�g�_�c �q�_�e�x�k�l�b, �h�l�^�_�e�v�g�u�_ �a�m�[�u, �^�h�k�l�Z�l�h�q�g�h 
�i�h�e�g�u�c, �o�h�l�y �b �^�_�n�h�j�f�b�j�h�\�Z�g�g�u�c �k�\�h�^ �q�_�j�_-
�i�Z. �W�l�h�l �]�h�f�b�g�b�^ �[�u�e �\�u�^�_�e�_�g �\ �h�k�h�[�u�c �l�Z�d�k�h�g 
Kenyanthropus platyops (�]�j�_�q. platus «�i�e�h�k�d�b�c», 
opsis «�e�b�p�h»), �l.�_. �^�e�y �w�l�h�]�h �\�b�^�Z �[�u�e �o�Z�j�Z�d�l�_-
�j�_�g �m�i�e�h�s�_�g�g�u�c �e�b�p�_�\�h�c �h�l�^�_�e [  Leakey M.G. 
et al., 2001]. �=�h�f�b�g�b�^, �\�h�a�j�Z�k�l �d�h�l�h�j�h�]�h �h�i�j�_�^�_-
�e�_�g �\ �i�j�_�^�_�e�Z�o 3,0–3,5 �f�e�g �e�_�l, �h�[�b�l�Z�e �\ �o�h�j�h�r�h 
�m�\�e�Z�` �g�_�g�g�h�c �i�Z�e�_�h�k�j�_�^�_, �[�h�]�Z�l�h�c �j�Z�k�l�b�l�_�e�v�g�u�f�b 
�Z�k�k�h�p�b�Z�p�b�y�f�b �k �^�h�f�b�g�b�j�h�\�Z�g�b�_�f �e�_c�h�\ �g�Z �[�_�j�_�]�m 
�h�a�_�j�Z. K. platyops (KNM-WT 40000) �h�l�e�b�q�Z�_�l�k�y 
�h�l �^�j�m�]�b�o �k�j�_�^�g�_- �b �i�h�a�^�g�_�i�e�b�h�p�_�g�h�\�u�o �]�h�f�b-
�g�b�^ �m�^�b�\�b�l�_�e�v�g�h�c �f�h�a�Z�b�q�g�h�k�l�v�x �i�j�b�a�g�Z�d�h�\: 
�g�b �h�^�b�g �b�a �g�b�o �g�_ �y�\�e�y�_�l�k�y �i�j�b�g�p�b�i�b�Z�e�v�g�h �g�h-
�\�u�f, �g�h �b�o �d�h�f�[�b�g�Z�p�b�y �g�_ �\�k�l�j�_�q�Z�_�l�k�y �g�b �m �h�^�g�h-
�]�h �^�j�m�]�h�]�h �\�b�^�Z �Z�\�k�l�j�Z�e�h�i�b�l�_�d�h�\�u�o. �R�b�j�h�d�h�_
�i�e�h�k�d�h�_ �e�b�p�h �k�h�q�_�l�Z�_�l�k�y �k �f�Z�e�u�f�b �j�Z�a�f�_�j�Z�f�b �f�h-
�e�y�j�h�\; �k�l�j�h�_�g�b�_ �e�b�p�_�\�h�]�h �h�l�^�_�e�Z �q�_�j�_�i�Z �[�h�e�_�_ �i�j�h-
�]�j�_�k�k�b�\�g�h�_, �q�_�f �m �Z�\�k�l�j�Z�e�h�i�b�l�_�d�h�\�u�o (A. anamensis, 
A. afarensis �b A. africanus); �f�Z�e�_�g�v�d�b�c �j�Z�a�f�_�j 
�k�e�m�o�h�\�h�]�h �h�l�\�_�j�k�l�b�y �b �f�Z�e�_�g�v�d�b�c �h�[�t�_�f �f�h�a�]�Z 
�k�[�e�b�`�Z�_�l K. platyops �k �r�b�f�i�Z�g�a�_ �b A. anamensis,
�Z �l�h�e�k�l�Z�y �w�f�Z�e�v �f�h�e�y�j�h�\ �b �i�j�_�f�h�e�y�j�h�\ – �k A. afa-
rensis �b A. anamensis. �I�e�h�k�d�b�c �e�b�p�_�\�h�c �h�l�^�_�e �g�_-
�k�_�l �g�_�k�d�h�e�v�d�h �\�Z�`�g�u�o �i�j�h�]�j�_�k�k�b�\�g�u�o �i�j�b�a�g�Z-
�d�h�\, �d�h�l�h�j�u�_ �h�l�k�m�l�k�l�\�m�x�l �m �Z�\�k�l �j�Z�e�h�i�b�l�_�d�h�\�u�o, 
�i�h �\�j�_�f�_�g�b �[�e�b�a�d�b�o �d K. platyops. �K�Z�f�h�_ �m�^�b�\�b-
�l�_�e�v�g�h�_ �a�Z�d�e�x�q�Z�e�h�k�v �\ �l�h�f, �q�l�h KNM-WT 40000 
�b�f�_�e �f�g�h�]�h �h�[�s�_�]�h �k �b�k�d�h�i�Z�_�f�u�f�b �h�k�l�Z�l�d�Z�f�b
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� � � � � � �  � * I.  �ð������������������������ �������� Homo �� �î�"�������� �� ������ ���)�#���� �� �ó�����������,

KNM-ER 1470, �d�h�l�h�j�u�_ �f�g�h�]�b�_ �Z�g�l�j�h�i�h�e�h�]�b �h�l�g�h-
�k�y�l �d H. rudolfensis. �>�e�y �h�[�h�b�o �q�_�j�_�i�h�\ �o�Z�j�Z�d�l�_�j-
�g�u �m�i�e�h�s�_�g�g�h�k�l�v �e�b�p�_�\�h�]�h �h�l�^�_�e�Z, �\�_�j�l�b�d�Z�e�v�g�h 
�h�j�b�_�g�l�b�j�h�\�Z�g�g�u�_ �k�d�m�e�h�\�u�_ �d�h�k�l�b, �f�_�g�v�r�Z�y �\�u�j�Z-
�`�_�g�g�h�k�l�v �m�]�e�m�[�e�_�g�b�y �a�Z �g�Z�^�[�j�h�\�v�y�f�b.

�F.  �E�b�d�b �b �_�_ �d�h�e�e�_�]�b �g�_ �l�h�e�v�d�h �\�u�^�_�e�b�e�b 
�g�h�\�u�c �j�h�^ Kenyanthropus, �g�h �b �\�d�e�x�q�b�e�b �\ �g�_�]�h 
�\�b�^ H. rudolfensis, �d�Z�d �i�j�y�f�h�]�h �i�h�l�h�f�d�Z, �d�h�l�h�j�u�c 
�h�[�h�a�g�Z�q�b�e�b K. rudolfensis. �B�k�k�e�_�^�h�\�Z�l�_�e�b �g�_ �g�Z-
�r�e�b �i�j�y�f�h�c �g�Z�k�e�_�^�k�l�\�_�g�g�h�c �k�\�y�a�b �f�_�`�^�m �\�b�^�Z�f�b 
A. anamensis �b A. afarensis. �H�g�b �k�q�b�l�Z�e�b �i�_�j�\�u�c 
�\�b�^ �i�j�_�^�d�h�\�u�f �^�e�y A. africanus �b A. garhi [Ibid.]. 
KNM-WT 40000 �h�l�e�b�q�Z�e�k�y �h�l �k�\�h�_�]�h �k�h�\�j�_�f�_�g�g�b�d�Z 
A. afarensis �[�h�e�_�_ �i�j�h�]�j�_�k�k�b�\�g�u�f �e�b�p�_�\�u�f �h�l�^�_�e�h�f. 
�G�Z�o�h�^�d�Z, �i�h �f�g�_�g�b�x �b�k�k�e�_�^�h�\�Z�l�_�e�_�c, �y�\�e�y�_�l�k�y �h�k�g�h-
�\�Z�g�b�_�f �^�e�y �i�h�k�l�j�h�_�g�b�y �l�Z�d�k�h�g�h�f�b�q�_�k�d�b �[�h�e�_�_ �j�Z�a�g�h-
�h�[�j�Z�a�g�h�c �k�o�_�f�u �]�h�f�b�g�b�^ �k�j�_�^�g�_�]�h �i�e�b�h�p�_�g�Z. �H�g�Z 
�l�Z�d�`�_ �m�d�Z�a�u�\�Z�_�l �g�Z �l�h, �q�l�h �[�h�e�_�_ �h�j�l�h�]�g�Z�l�g�Z�y �e�b�p�_-
�\�Z�y �f�h�j�n�h�e�h�]�b�y �i�h�y�\�b�e�Z�k�v �\ �w�\�h�e�x�p�b�h�g�g�h�c �b�k�l�h�j�b�b 
�]�h�f�b�g�b�^�h�\ �a�g�Z�q�b�l�_�e�v�g�h �j�Z�g�v�r�_, �q�_�f �[�u�e�h �i�j�b�g�y�l�h 
�k�q�b�l�Z�l�v. �F�h�j�n�h�e�h�]�b�y �\�b�k�p�_�j�Z�e�v�g�h�]�h �h�l�^�_�e�Z �q�_�j�_�i�Z 
�h�[�_�k�i�_�q�b�\�Z�_�l �n�m�g�d�p�b�x �`�_�\�Z�g�b�y. �W�l�h �i�j�_�^�i�h�e�Z�]�Z�_�l, 
�q�l�h �h�^�g�b�f �b�a �n�Z�d�l�h�j�h�\ �Z�^�Z�i�l�b�\�g�h�c �j�Z�^�b�Z�p�b�b �Z�\�k�l-
�j�Z�e�h�i�b�l�_�d�h�\�u�o �[�u�e �j�Z�p�b�h�g �i�b�l�Z�g�b�y [Ibid., p. 437].

�K �l�h�q�d�b �a�j�_�g�b�y �b�k�k�e�_�^�h�\�Z�l�_�e�_�c, KNM-WT 40000 
�h�l�e�b�q�Z�_�l�k�y �\ �p�_�e�h�f �h�l �i�j�_�^�k�l�Z�\�b�l�_�e�_�c �j�h�^�h�\ 
Australopithecus, Ardipithecus, Paranthropus 
�b �[�h�e�v�r�b�g�k�l�\�Z �i�j�_�^�k�l�Z�\�b�l�_�e�_�c �j�h �^�Z Homo, 
�Z �^�e�y �l�Z�d�k�h�g�Z H. rudolfensis, �g�_�k�f�h�l�j�y �g�Z �o�j�h�g�h-
�e�h�]�b�q�_�k�d�b�c �j�Z�a�j�u�\ �k �g�b�f �i�j�b�f�_�j�g�h �\ 1,5 �f�e�g �e�_�l,
�h�g, �\�h�a�f�h�`�g�h, �y�\�e�y�_�l�k�y �i�j�_�^�d�h�\�h�c �n�h�j�f�h�c. �K�m-
�s�_�k�l�\�m�x�l �b �^�j�m�]�b�_ �\�a�]�e�y�^�u �g�Z �k�b�k�l�_�f�Z�l�b�d�m �w�l�h-
�]�h �]�h�f�b�g�b�^�Z. �K�_�j�v �_�a�g�u�_ �k�h�f�g�_�g�b�y �\ �h�[�h�k�g�h�\�Z�g-
�g�h�k�l�b �\�u�^�_�e�_�g�b�y KNM-WT 40000 �\ �h�l�^�_�e�v�g�u�c 
�j�h�^ �[�u�e�b �i�j�b�\�_�^�_�g�u �>.  �E�b�[�_�j�f�Z�g�h�f [Lieberman, 
2001]. «�W�\�h�e�x�p�b�y �]�h�f�b�g�b�^, – �h�l�f�_�q�Z�_�l �h�g, – �d�Z�d 
�b �f�g�h�]�b�o �^�j�m�]�b�o �]�j�m�i�i �f�e�_�d�h�i�b�l�Z�x�s�b�o, �i�j�h-
�y�\�b�e�Z�k�v �d�Z�d �k�_�j�b�y �d�h�f�i �e�_�d�k�g�u�o �j�Z�^�b�Z�p�b�c, �\ �d�h-
�l�h�j�u�o �^�h�k�l�Z�l�h�q�g�h �[�u�k�l�j�h �\�u�^�_�e�y�e�b�k�v �g�h�\�u�_ 
�\�b�^�u. �<�h�a�f�h�`�g�h, 3,5–2,0 �f�e�g �e.�g. �k�m�s�_�k�l�\�h�\�Z-
�e�h �g�_�k�d�h�e�v�d�h �q�_�e�h�\�_�d�h�h�[�j�Z�a�g�u�o �\�b�^�h�\, �o�h�j�h�r�h 
�Z�^�Z�i�l�b�j�h�\�Z�g�g�u�o �d �`�b�a�g�b �\ �j�Z�a�e�b�q�g�u�o �i�j�b�j�h�^�g�u�o 
�m�k�e�h�\�b�y�o �k �i�h�f�h�s�v�x �k�i�h�k�h�[�h�\, �d�h�l�h�j�u�_ �f�u �_�s�_ 
�g�_ �\ �k�h�k�l�h�y�g�b�b �i�j�_�^�k�l�Z�\�b�l�v �\ �i�h�e�g�h�c �f�_�j�_» [Ibid., 
p. 420]. �I�h�w�l�h�f�m �i�h�d�Z �l�j�m�^�g�h �h�l�\�_�l�b�l�v �g�Z �\�h �i�j�h�k, 
�d�Z�d�b�f�b �[�u�e�b �\�a�Z�b�f�h�h�l�g�h�r�_�g�b�y �f�_�`�^�m �\�b�^�Z�f�b, 
�a�Z�g�b�f�Z�\�r�b�f�b �h�^�g�m �l�_�j�j�b�l�h�j�b�x, �b �d�Z�d�h�c �\�b� ̂
(�b�e�b �\�b�^�u) �i�_�j�\�u�f �g�Z�q�Z�e �b�a�]�h�l�Z�\�e�b�\�Z�l�v �h�j�m�^�b�y 
�l�j�m�^�Z. �>.  �E�b�[�_�j�f�Z�g �i�j�_�^�e�h�`�b�e �k�o�_�f�m �\�h�a�f�h�`-
�g�h�]�h �w�\�h�e�x�p�b�h�g�g�h�]�h �j�h�^�k�l�\�Z �]�h�f�b�g�b�^ �i�y�l�b �h�k-
�g�h�\�g�u�o �j�h�^�h�\. �G�_�d�h�l�h�j�u�_ �b�k�k�e�_�^�h�\�Z�l�_�e�b �h�l�g�h�k�y�l 
H. rudolfensis �d �\�b�^�m Kenyanthropus rudolfensis, 
�d�h�l�h�j�u�c �f�h�] �[�u �i�j�h�b�a�h�c�l�b �h�l K. platyops [  Aiello,
 Collard, 2001].

�L�j�m�^�g�h�k�l�b �\ �b�g�l�_�j�i�j�_�l�Z�p�b�b �i�Z�e�_�h�Z�g�l�j�h�i�h�e�h-
�]�b�q�_�k�d�b�o �f�Z�l�_�j�b�Z�e�h�\ �Z�\�k�l�j�Z�e�h�i�b�l�_�d�h�\�u�o �h�[�m�k�e�h�\-
�e�_�g�u �g�_ �l�h�e�v�d�h �g�_�[�h�e�v�r�b�f �d�h�e�b�q�_�k�l�\�h�f �g�Z�o�h�^�h�d, 
�g�h �b �h�l�k�m�l�k�l�\�b�_�f �h�[�s�_�i�j�b�g�y�l�u�o �k�i�_�p�b�Z�e�b�k�l�Z�f�b 
�^�b�Z�]�g�h�k�l�b�q�_�k�d�b�o �i�j�b�a�g�Z�d�h�\, �g�Z�i�j�b�f�_�j, �j�_�d�h�g�k�l-
�j�m�d�p�b�b �h�^�g�h�]�h �q�_�j�_�i�Z, �\�u�i�h�e�g�_�g�g�u�_ �j�Z�a�g�u�f�b 
�Z�g�l�j�h�i�h�e�h�]�Z�f�b, �i�h�a�\�h�e�y�x�l �k�^�_�e�Z�l�v �^�b�Z�f�_�l�j�Z�e�v-
�g�h �i�j�h�l�b�\�h�i�h�e�h�`�g�u�_ �\�u�\�h�^�u. �I�h �j�_�d�h�g�k�l�j�m�d-
�p�b�b �q�_�j�_�i�Z Stw 53 �b�a �K�l�_�j�d�n�h�g�l�_�c�g�Z, �\�u�i�h�e�g�_�g-
�g�h�c �J.�>�`.  �D�e�Z�j�d�h�f, �[�u�e �k�^�_�e�Z�g �\�u�\�h�^ �h �i�j�b�g�Z�^�e�_�`-
�g�h�k�l�b �b�g�^�b�\�b�^�Z �d A. africanus [  Clarke R.J., 2008].
�G�Z �h�k�g�h�\�_ �g�_�k�d�h�e�v�d�h �b�a�f�_�g�_�g�g�h�c �j�_�d�h�g�k�l�j�m�d�p�b�b 
�l�h�]�h �`�_ �q�_�j�_�i�Z �>.  �D�m�j�g�h �b �N.  �L�h�[�b�Z�k �h�l�g�_�k�e�b �w�l�m 
�h�k�h�[�v �d Homo habilis [  Curnoe,   Tobias, 2006]. �W�l�h�l 
�i�j�b�f�_�j �g�Z�]�e�y�^�g�h �i�h�d�Z�a�u�\�Z�_�l, �q�l�h �k�m�[�t�_�d�l�b�\�g�u�c 
�i�h�^�o�h�^ �d �Z�g�Z�e�b�a�m �h�^�g�h�]�h �f�Z�l�_�j�b�Z�e�Z �f�h�`�_�l �i�j�b-
�\�_�k�l�b �d �k�h�\�_�j�r�_�g�g�h �j�Z�a�g�u�f �\�u�\�h�^�Z�f. �M�f�_�k�l�g�h 
�h�l�f�_�l�b�l�v �h�l�k�m�l�k�l�\�b�_ �q�_�l�d�b�o �d�j�b�l�_�j�b�_�\ �h�i�j�_�^�_�e�_-
�g�b�y �\�b�^�Z �b �j�h�^�Z �g�_ �l�h�e�v�d�h �^�e�y �j�Z�g�g�b�o �]�h�f�b�g�b�^,
�g�h �b �^�e�y Homo sapiens. �< �i�h�^�l�\�_�j�`�^�_�g�b�_ �w�l�h-
�]�h �f�h�`�g�h �i�j�b�\�_�k�l�b �l�Z�d�h�_ �i�j�b�a�g�Z�g�b�_ �>.  �R�\�Z�j�p�Z 
�b �B.  �L�Z�l�l�_�j�k�Z�e�e�y: «�I�h�k�d�h�e�v�d�m �[�b�h�e�h�]�b�q�_�k�d�b�_ �Z�g�l-
�j�h�i�h�e�h�]�b �l�j�Z�^�b�p�b�h�g�g�h �Z�d�p�_�g�l�b�j�h�\�Z�e�b �\�g�b�f�Z�g�b�_ 
�g�Z �l�h�f, �q�l�h �j�Z�a�^�_�e�y�_�l �\�b�^�u, �Z �g�_ �g�Z �l�h�f, �q�l�h �b�o 
�h�[�t�_�^�b�g�y�_�l, �\ �g�Z�k�l�h�y�s�_�_ �\�j�_�f�y �g�_�l �m�^�h�\�e�_�l�\�h�j�b-
�l�_�e�v�g�h�]�h �f�h�j�n�h�e�h�]�b�q�_�k�d�h�]�h �h�i�b�k�Z�g�b�y �^�e�y �q�_�e�h�\�_-
�d�Z �j�Z�a�m�f�g�h�]�h» [S�khwartz,   Tattersall, 2005, p. 599].

�G�h�\�u�c �\�b�^ �Z�\�k�l�j�Z�e�h�i�b�l�_�d�h�\�u�o �[�u�e �h�l�d�j�u�l
�\ �P�_�g�l �j�Z�e�v�g�h�c �:�n�j�b�d�_ �\ �K�_�\�_�j�g�h�f �Q�Z�^�_, �\ 2,5 �l�u�k. �d�f 
�d �a�Z�i�Z�^�m �h�l �<�_�e�b�d�h�]�h �:�n�j�b�d�Z�g�k�d�h�]�h �j�b�n�l�Z, �]�^�_ �j�Z�k-
�i�h�e�h�`�_�g�u �h�k�g�h�\�g�u�_ �f�_�k�l�h�g�Z�o�h�`�^�_�g�b�y �Z�\�k�l�j�Z�e�h�i�b-
�l�_�d�h�\�u�o [  Brunet et al., 1995]. �G�Z �f�_�k�l�h�g�Z�o�h�`�^�_�g�b�b 
�D�h�j�h-�L�h�j�h �\�f�_�k�l�_ �k�h �k�j�_�^�g�_�i�e�b�h�p�_�g�h�\�h�c �n�Z�m�g�h�c 
�h�[�g�Z�j�m�`�_�g �n�j�Z�]�f�_�g�l �g�b�`�g�_�c �q�_�e�x�k�l�b �\�a�j�h�k�e�h�]�h 
�]�h�f�b�g�b�^�Z �D�L12/�G1. �W�l�h�l �]�h�f�b�g�b�^ �b�f�_�_�l �q�_�j�l�u, 
�k�[�e�b�`�Z�x�s�b�_ �_�]�h �k A. afarensis: �d�j�m�i�g�u�_ �d�e�u�d�b, 
�i�h�o�h�`�b�_ �g�Z �j�_�a�p�u, �^�\�m�o�[�m�]�h�j�d�h�\�u�_ �i�j�_�f�h�e�y�j�u �J3, 
�J4, �k �p�b�g�]�m�e�_�f �g�Z �d�e�u�d�Z�o �b �i�j�_�f�h�e�y�j�Z�o. �<�f�_�k�l�_ 
�k �l�_�f, �h�g �h�l�e�b�q�Z�_�l�k�y �h�l A. afarensis �b �h�l �^�j�m�]�b�o 
�Z�\�k�l�j�Z�e�h�i�b�l�_�d�h�\�u�o �n�h�j�f�h�c �e�b�g�]�\�Z�e�v�g�h�c �i�h�\�_�j�o-
�g�h�k�l�b �g�b�`�g�_�c �q�_�e�x�k�l�b, �\�_�j�l�b�d�Z�e�v�g�h�c �h�j�b�_�g�l�Z�p�b�_�c 
�Z�e�v�\�_�h�e�y�j�g�h�]�h �h�l�j�h�k�l �d�Z �k �\�_�j�o�g�b�f �b �g�b�`�g�b�f �l�h�j�m-
�k�h�f, �i�j�_�f�h�e�y�j�Z�f�b �k �l�j�_�f�y �i�h�e�g�h�k�l�v�x �j�Z�a�^�_�e�_�g�g�u-
�f�b �d�h�j�g�y�f�b �b �l�h�g�d�h�c �w�f�Z�e�v�x. �I�_�j�\�h�g�Z�q�Z�e�v�g�h �w�l�h�l 
�]�h�f�b�g�b�^ �i�h�e�m�q�b�e �h�[�h�a�g�Z�q�_�g�b�_ Australopithecus 
aff. A. Afarensis, �Z �i�h�a�^�g�_�_ �\�u�^�_�e�_�g �\ �g�h�\�u�c �\�b� ̂
A. bahrelghazali [  White et al., 2000].

�W�l�Z �\�Z�`�g�Z�y �g�Z�o�h�^�d�Z �k�\�b�^�_�l�_�e�v�k�l�\�m�_�l �h �l�h�f, 
�q�l�h �Z�\�k�l�j�Z�e�h�i�b�l�_�d�h�\�u�_ �h�[�b�l�Z�e�b �g�_ �l�h�e�v�d�h �\ �<�h�k-
�l�h�q�g�h�c, �g�h �b �\ �P�_�g�l�j�Z�e�v�g�h�c �:�n�j�b�d�_ �b �j�Z�k�k�_�e�y-
�e�b�k�v �\ �j�Z�a�e�b�q�g�u�o �w�d�h�e�h�]�b�q�_�k�d�b�o �a�h�g�Z�o. �G�Z �h�k�g�h�\�_ 
�b�k�k�e�_�^�h�\�Z�g�b�y �k�h�i�m�l�k�l�\�m�x�s�_�c �n�Z�m�g�u �h�i�j�_�^�_�e�_�g 
�i�_�j�b�h�^ �k�m�s�_�k�l�\�h�\�Z�g�b�y �w�l�h�]�h �\�b�^�Z �]�h�f�b�g�b�^ – 
�h�l 3,5 �^�h 3,0 �f�e�g �e.�g.
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�H�d�h�e�h 4 �f�e�g �e.�g. � i �h�y�\�b�e�b�k�v �]� j �Z�p�b�e�v-
�g�u�_ �Z�\�k�l �j�Z�e�h�i�b�l�_�d�b, �d �d�h�l�h�j�u�f �[�h�e�v�r�b�g�k�l-
�\�h �b�k�k�e�_�^�h�\�Z�l�_�e�_�c �h�l�g�h�k�b�l �\�b�^�u A. �Zfarensis
(4,0–2,3 �f�e�g �e.�g), A. africanus (3,3–2,3 �f�e�g �e.�g.) 
�b A. garhi (3,0–2,5 �f�e�g �e.�g). �I�j�b�q�b�k�e�_�g�b�_ �d �w�l�h�c 
�]�j�m�i�i�_ �\�b�^�Z A. bahrelghazali, �i�h �f�g�_�g�b�x �F.  �E�b�d�b, 
�l�j�_�[�m�_�l �^�h�i�h�e�g�b�l�_�e�v�g�h�]�h �h�[�h�k�g�h�\�Z�g�b�y [Lea-
key M.G. et al., 2001].

�F�g�h�]�h�q�b�k�e�_�g�g�u�_ �h�k�l�Z�g�d�b �]�h�f�b�g�b�^ Australopi-
thecus afarensis, �^�Z�l�b�j�m�_�f�u�_ 4,0–2,5 �f�e�g �e.�g., �h�l-
�d�j�u�l�u �\ �<�h�k�l�h�q�g�h�c �:�n�j�b�d�_ (�\ �D�_�g�b�b, �L�Z�g�a�Z�g�b�b, 
�W�n�b�h�i�b�b). �W�l�h�l �\�b� ̂�Z�\�k�l�j�Z�e�h�i�b�l�_�d�h�\�u�o �b�a�\�_�k�l�_�g 
�g�Z �h�[�r�b�j�g�h�f �i�j�h�k�l�j�Z�g�k�l�\�_ �h�l �O�Z�^�Z�j�Z �g�Z �k�_�\�_�j�_ 
�W�n�b�h�i�b�b �^�h �E�w�l�h�e�b �\ �L�Z�g�a�Z�g�b�b. �< �j�Z�c�h�g�_ �O�Z�^�Z�j�Z 
�g�Z �i�m�k�l�u�g�g�h�c �l�_�j�j�b�l�h�j�b�b �i�e�h�s�Z�^�v�x 300 �d�f2 �d �k�_-
�\�_�j�h-�\�h�k�l�h�d�m �h�l �:�^�^�b�k-�:�[�_�[�u �k 1972 �]. �i�j�h�\�h�^�y�l�k�y 
�b�k�k�e�_�^�h�\�Z�g�b�y �f�_�k�l�h�g�Z�o�h�`�^�_�g�b�c, �k�h�k�j�_�^�h�l�h�q�_�g-
�g�u�o �g�Z �i�e�h�s�Z�^�b �[�h�e�_�_ �q�_�f 60 �d�f2. �A�^�_�k�v �g�Z�c�^�_-
�g�u �h�d. 6 �l�u�k. �h�k�l�_�h�e�h�]�b�q�_�k�d�b�o �h�k�l�Z�l�d�h�\ 73 �\�b�^�h�\ 
�f�e�_�d�h�i�b�l�Z�x�s�b�o [  Johanson,   Taieb, 1976;   Johanson, 
  White, 1979;   Taieb et al., 1976]. �< �w�l�h�f �j�Z�c�h�g�_ �\�u�^�_-
�e�_�g�u �l�j�b �h�k�g�h�\�g�u�o �k�l�j�Z�l�b�]�j�Z�n�b�q�_�k�d�b�o �i�h�^�j�Z�a�^�_-
�e�_�g�b�y: �g�Z�b�[�h�e�_�_ �f�h�e�h�^�h�_ �D�Z�^�Z �O�Z�^�Z�j (�D�G) �b �[�h�e�_�_ 
�^�j�_�\�g�b�_ �>�_�g�_�g �>�h�j�Z (DD) �b �K�b�^�b �O�Z�d�h�f�Z (SH), 

�h�[�j�Z�a�m�x�s�b�_ �i�Z�q�d�m �h�l�e�h�`�_�g�b�c �n�h�j�f�Z�p�b�b �O�Z�^�Z�j 
�f�h�s�g�h�k�l�v�x �^�h 280 �f  (�j�b�k. 3).

�< 1973 �]. �\ �j�Z�c�h�g�_ �O�Z�^�Z�j�Z �\�i�_�j�\�u�_ �h�[�g�Z-
�j�m�`�_�g�u �e�_�\�Z�y �[�_�^�j�_�g�g�Z�y (AL 128-1) �b �i�j�Z�\�Z�y 
�[�h�e�v�r�_�[�_�j �p�h�\�Z�y (AL 129-1) �d�h�k�l�b; �g�Z �h�k�g�h�\�_ 
�b�o �b�a�m�q�_�g�b�y �[�u�e �k�^�_�e�Z�g �\�u�\�h�^ �h �[�b�i�_�^�Z�e�b�a�f�_ 
�w�l�b�o �]�h�f�b�g�b�^. �G�Z�o�h�^�d�b �a�Z�e�_�]�Z�e�b �\ �i�h�q�\�Z�o �g�b�-̀
�g�_�c �q�Z�k�l�b �n�h�j�f�Z�p�b�b �K�b�^�b �O�Z�d�h�f�Z, �b�o �\�h�a�j�Z�k�l 
�h�d. 3 �f�e�g �e�_�l [  Johanson,   Taieb, 1976;   Johanson, 
  Coppens, 1976]. 1974-�c �]�h�^ �[�u�e �h�l�f�_�q�_�g, �i�h�`�Z-
�e�m�c, �k�Z�f�u�f�b �k�_�g�k�Z�p�b�h�g�g�u�f�b �k�h�[�u�l�b�y�f�b. �B�k-
�k�e�_�^�h�\�Z�l�_�e�y�f �m�^�Z�e�h�k�v �g�Z�c�l�b 10 �b�a�h�e�b�j�h�\�Z�g�g�u�o 
�d�h�k�l�_�c �d�j�Z�g�b�Z�e�v�g�h�]�h �b �i�h�k�l�d�j�Z�g�b�Z�e�v�g�h�]�h �h�l�^�_-
�e�h�\ �k�d�_�e�_�l�Z, �Z �l�Z�d�`�_ �k�d�_�e�_�l �a�g�Z�f�_�g�b�l�h�c �E�x�k�b 
(AL 288-1), �g�Z�b�[�h�e�_�_ �o�h�j�h�r�h �k�h�o�j�Z�g�b�\�r�b�c�k�y
�b�a �\�k�_�o �i�e�b�h�p�_�g�h�\�u�o �Z�\�k�l�j�Z�e�h�i�b�l�_�d�h�\�u�o. �< �k�e�_-
�^�m�x�s�_�f �]�h�^�m �g�_�i�h�^�Z�e�_�d�m �h�l �f�_�k�l�Z �h�[�g�Z�j�m�`�_�g�b�y 
�E�x�k�b �m�q�Z�k�l�g�b�d�b �n�j�Z�g�d�h-�Z�f�_�j�b�d�Z�g�k�d�h�c �w�d�k�i�_�^�b-
�p�b�b �g�Z�r�e�b �n�j�Z�]�f�_�g�l�u �k�d�_�e�_�l�h�\ �^�_�\�y�l�b �\�a�j�h�k�e�u�o 
�h�k�h�[�_�c �f�m�`�k�d�h�]�h �b �`�_�g�k�d�h�]�h �i�h�e�Z �b �q�_�l�u�j�_�o �^�_-
�l�_�c A. afarensis (AL 333). �B�o �g�Z�a�\�Z�e�b «�i�_�j�\�h�c 
�k�_�f�v �_�c». �<�h�a�j�Z�k�l �]�h�f�b�g�b�^ 3,2 �f�e�g �e�_�l [  Kimbel, 
  Johanson,   Coppens, 1982;   Kimbel,   Johanson,   Rak, 
1994;   Johanson,   Taieb,   Coppens, 1982]. �I�Z�e�_�h�Z�g�l�h-

�J�b�k. 3. �K�l�j�Z�l�b�]�j�Z�n�b�y �n�h�j�f�Z�p�b�b �O�Z�^�Z�j �b �h�k�g�h�\�g�u�_ �g�Z�o�h�^�d�b �Z�\�k�l�j�Z�e�h�i�b�l�_�d�h�\�u�o �\ �w�l�h�f �j�Z�c�h�g�_ (�i�h: [  Walter, 
  Aronson, 1982]).

1 – �\�j�_�f�_�g�g�Z�y �r�d�Z�e�Z �]�_�h�f�Z�]�g�b�l�g�h�c �i�h�e�y�j�g�h�k�l�b; 2 – �Z�k�l�j�h�g�h�f�b�q�_�k�d�Z�y �\�j�_�f�_�g�g�Z�y �r�d�Z�e�Z.

Fig. 3. The Hadar Formation stratigraphy and the main Þ nds of the australopithecine remains discovered in the area
(after (  Walter,   Aronson, 1982)).

1 – the geomagnetic polarity time scale; 2 – the astronomic time scale.
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� � � � � � �  � * I.  �ð������������������������ �������� Homo �� �î�"�������� �� ������ ���)�#���� �� �ó�����������,

�e�h�]�Z�f �b �Z�g�l�j�h�i�h�e�h�]�Z�f, �i�j�h�\�h�^�b�\�r�b�f �w�l�b �i�h�e�_�\�u�_ 
�b�k�k�e�_�^�h�\�Z�g�b�y, �i�h�\�_�a�e�h �\ �l�h�f, �q�l�h �f�g�h�]�b�_ �d�h�k�l�b, 
�\ �l.�q. �E�x�k�b, �e�_�`�Z�e�b �i�j�Z�d�l�b�q�_�k�d�b �g�Z �i�h�\�_�j�o�g�h�k�l�b. 
�D�h�k�l�g�u�_ �h�k�l�Z�l�d�b �\�u�f�u�\�Z�e�b�k�v �j�_�^�d�b�f�b �e�b�\�g�y�f�b 
�b �q�Z�k�l�b�q�g�h �h�[�g�Z�`�Z�e�b�k�v �\�h �\�j�_�f�y �i�_�k�q�Z�g�u�o �[�m�j�v. 
�H�g�b �[�u�e�b �[�u �[�_�a�\�h�a�\�j�Z�l�g�h �m�l�j�Z�q�_�g�u �^�e�y �g�Z�m�d�b, 
�_�k�e�b �[�u �b�o �g�_ �h�[�g�Z�j�m�`�b�e�b �b�k�k�e�_�^�h�\�Z�l�_�e�b.

�G�_�k�f�h�l�j�y �g�Z �h�[�b�e�b�_ �g�Z�o�h�^�h�d, �k�^�_�e�Z�g�g�u�o 
�\ �O�Z�^�Z�j�_, �f�g�h�]�b�_ �\�h�i�j�h�k�u, �d�Z�k�Z�x�s�b�_�k�y �\�b�^�Z 
A. afarensis, �h�k�l�Z�x�l�k�y �^�b�k�d�m�k�k�b�h�g�g�u�f�b. �J�Z�k�k�f�Z�l-
�j�b�\�Z�y �o�h�j�h�r�h �k�h�o�j�Z�g�b�\�r�b�c�k�y �k�d�_�e�_�l �: L 288-1 – 
�n�m�g�^�Z�f�_�g�l�Z�e�v�g�u�c �f�Z�l�_�j�b�Z�e �^�e�y �o�Z�j�Z�d�l�_�j�b�k�l�b�d�b 
�w�l�h�]�h �]�h�f�b�g�b�^�Z, �b�k�k�e�_�^�h�\�Z�l�_�e�b �i�j�b�o�h�^�y�l �d �j�Z�a-
�g�u�f �\�u�\�h�^�Z�f. �K�d�_�e�_�l �i�j�b�g�Z�^�e�_�`�b�l �h�k�h�[�b, �d�h�l�h-
�j�Z�y �b�a�\�_�k�l�g�Z �i�h�^ �b�f�_�g�_�f �E�x�k�b [  Johanson,   White, 
1979], �o�h�l�y �k�i�h�j�u �i�h �i�h�\�h�^�m �h�i�j�_�^�_�e�_�g�b�y �i�h�e�Z 
�]�h�f�b�g�b�^�Z �\�_�^�m�l�k�y �b �k�_�]�h�^�g�y [  Häusler,   Schmid, 
1995;  �;�h�j�m�p�d�Z�y,  �<�Z�k�b�e�v�_�\, 2007]. �>. �>�`.  �C�h�o�Z�g-
�k�h�g �b �F.  �W�^�w�c �o�Z�j�Z�d�l�_�j�b�a�h�\�Z�e�b �E�x�k�b �d�Z�d �h�k�h�[�v 
�k �d�j�h�r�_�q�g�u�f �f�h�a�]�h�f, �j�h�k�l�h�f �g�_ �[�h�e�_�_ 3,5 �n�m-
�l�h�\, �k �h�k�h�[�_�g�g�h�k�l�y�f�b �d�h�k�l�_�c �l�Z�a�Z �b �g�h�], �m�d�Z�a�u-
�\�Z�x�s�b�f�b �g�Z �[�b�i�_�^�Z�e�b�x [  Johanson,   Edey, 1981]. 
�;�e�Z�]�h�^�Z�j�y �o�h�j�h�r�_�c �k�h�o�j�Z�g�g�h�k�l�b �k�d�_�e�_�l�Z, �i�h�e�m-
�q�_�g�Z �i�h�^�j�h�[�g�Z�y �b�g�n�h�j�f�Z�p�b�y �h�[ �h�[�t�_�f�_ �f�h�a�]�Z, 
�k�l�j�h�_�g�b�b �b �j�Z�a�f�_�j�Z�o �l�_�e�Z AL 288-1. �J�h�k�l �E�x�k�b 
�[�u�e �h�d. 105 �k�f, �i�j�_�^�i�h�e�Z�]�Z�_�f�u�c �\�_�k 24–35 �d�] 
[  McHenry, 1992]. �K�h�h�l�g�h�r�_�g�b�_ �^�e�b�g�u �_�_ �i�e�_�q�_-
�\�h�c �b �[�_�^�j�_�g�g�h�c �d�h�k�l�_�c �[�h�e�v�r�_, �q�_�f �m �k�h�\�j�_�f�_�g-
�g�u�o �e�x�^�_�c. �F�h�j�n�h�e�h�]�b�y �[�_�^�j�Z �k�\�b�^�_�l�_�e�v�k�l�\�m�_�l 
�h �i�j�y�f�h�o�h�`�^�_�g�b�b �E�x�k�b. �?�_ �q�_�j�_�i �k�h�o�j�Z�g�b�e�k�y 
�i�e�h�o�h, �b �_�]�h �i�j�b�r�e�h�k�v �j�_�d�h�g�k�l�j�m�b�j�h�\�Z�l�v �k �i�h�f�h-
�s�v�x �^�j�m�]�b�o �g�Z�o�h�^�h�d, �q�l�h �\�u�a�\�Z�e�h �k�_�j�v�_�a�g�u�_ �\�h�a-
�j�Z�`�_�g�b�y �m �f�g�h�]�b�o �k�i�_�p�b�Z�e�b�k�l�h�\ [  Shreeve, 1994]. 
�M AL 288-1 �[�u�e�b �f�Z�e�_�g�v�d�b�_ �d�e�u�d�b, �g�h �a�m�[�g�Z�y 
�^�m�]�Z �b�f�_�e�Z �i�j�b�f�b�l�b�\�g�m�x V-�h�[�j�Z�a�g�m�x �n�h�j�f�m.

�I�h�a�^�g�_�_ �\ �O�Z�^�Z�j�_ �[�u�e �h�[�g�Z�j�m�`�_�g �q�_�j�_�i �k �e�b-
�p�_�\�h�c �q�Z�k�l�v�x (AL 442-2) �\�h�a�j�Z�k�l�h�f �h�d. 3 �f�e�g �e�_�l, 
�d�h�l�h�j�u�c �i�j�b�g�Z�^�e�_�`�Z�e �h�k�h�[�b �f�m�`�k�d�h�]�h �i�h�e�Z �b �h�[-
�e�Z�^�Z�e �f�h�j�n�h�e�h�]�b�q�_�k�d�b�f�b �q�_�j�l�Z�f�b, �l�b�i�b�q�g�u�f�b 
�^�e�y �^�j�m�]�b�o �Z�g�Z�e�h�]�b�q�g�u�o �g�Z�o�h�^�h�d �b�a �w�l�h�]�h �j�Z�c�h-
�g�Z [  Kimbel,   Johanson,   Rak, 1994]. �;�e�Z�]�h�^�Z�j�y �w�l�h�c 
�g�Z�o�h�^�d�_ �i�h�e�m�q�b�e�Z �i�h�^�l�\�_�j�`�^�_�g�b�_ �i�j�Z�\�b�e�v�g�h�k�l�v 
(�\ �p�_�e�h�f) �j�_�d�h�g�k�l�j�m�d�p�b�b �q�_�j�_�i�Z �E�x�k�b, �\�u�i�h�e�g�_�g-
�g�h�c �k �i�j�b�\�e�_�q�_�g�b�_�f �n�j�Z�]�f�_�g�l�h�\ �j�Z�a�g�u�o �h�k�h�[�_�c 
A. afarensis.

�< �d�h�g�p�_ 2000 �]. �\ �:�n�Z�j�k�d�h�f �j�_�]�b�h�g�_ �\ �W�n�b�h-
�i�b�b �g�Z�r�e�b �o�h�j�h�r�h �k�h�o�j�Z�g�b�\�r�b�c�k�y �k�d�_�e�_�l �l�j�_�o-
�e�_�l�g�_�c �^�_�\�h�q�d�b A. afarensis (DIK 1-1) [  Alemseged 
et al., 2006]. �<�h�a�j�Z�k�l �g�Z�o�h�^�d�b 3,31–3,35 �f�e�g �e�_�l. 
�H�k�l�Z�g�d�b �\�d�e�x�q�Z�e�b: �i�h�q�l�b �i�h�e�g�u�c �q�_�j�_�i �k �g�b�`�g�_�c 
�q�_�e�x�k�l�v�x �b �d�h�k�l�b �i�h�k�l�d�j�Z�g�b�Z�e�v�g�h�]�h �k�d�_�e�_�l�Z – �e�h-
�i�Z�l�d�b �b �d�e�x�q�b�p�u, �r�_�c�g�u�_, �]�j�m�^�g�u�_ �b �^�\�Z �i�_�j-
�\�u�o �i�h�y�k�g�b�q�g�u�o �i�h�a�\�h�g�d�Z, �j�_�[�j�Z, �d�h�k�l�b �g�b�`�g�_�c 
�d�h�g�_�q�g�h�k�l�b, �\ �l.�q. �k�l�h�i�u. �B�k�k�e�_�^�h�\�Z�l�_�e�b �i�j�b�r�e�b 

�d �\�u�\�h�^�m, �q�l�h �i�h �f�h�j�n�h�e�h�]�b�b �e�b�p�Z, �h�k�h�[�_�g�g�h�k-
�l�y�f �g�b�`�g�_�c �q�_�e�x�k�l�b �b �g�h�k�h�\�u�o �d�h�k�l�_�c DIK 1-1 
�[�e�b�a�h�d �d A. afarensis. �D�h�k�l�b �g�b�`�g�_�c �d�h�g�_�q�g�h�k�l�b, 
�\ �q�Z�k�l�g�h�k�l�b �k�l�h�i�u, �l�Z�d�`�_ �m�d�Z�a�u�\�Z�x�l �g�Z �k�o�h�^�k�l�\�h 
�k A. afarensis �b �k�\�b�^�_�l�_�e�v�k�l�\�m�x�l �h �i�j�b�f�b�l�b�\�g�h�f 
�i�j�y�f�h�o�h�`�^�_�g�b�b. �H�^�g�Z�d�h �f�h�j�n�h�e�h�]�b�y �e�h�i�Z�l�d�b 
�b �i�_�j�_�^�g�b�o �d�h�g�_�q�g�h�k�l�_�c �^�_�\�h�q�d�b �]�h�\�h�j�b�l �h �k�h�o�j�Z-
�g�_�g�b�b �l�Z�d�h�c �i�j�b�f�b�l�b�\�g�h�c �q�_�j�l�u, �d�Z�d �k�i�h�k�h�[�g�h�k�l�v 
�e�Z�a�Z�l�v �i�h �^�_�j�_�\�v�y�f.

�<�h�a�j�Z�k�l �h�k�l�_�h�e�h�]�b�q�_�k�d�b�o �h�k�l�Z�l�d�h�\ �]�h�f�b�g�b�^ 
�\ �O�Z�^�Z�j�_ �\ �h�k�g�h�\�g�h�f 3,0–3,4 �f�e�g �e�_�l. �<�h�a�j�Z�k�l 
�k�d�_�e�_�l�Z �E�x�k�b �\�g�Z�q�Z�e�_ �h�i�j�_�^�_�e�y�e�k�y �\ 3,5 �f�e�g �e�_�l 
[  Walter,   Aronson, 1982], �\ �g�Z�k�l�h�y�s�_�_ �\�j�_�f�y �h�[�s�_-
�i�j�b�a�g�Z�g�g�u�f �k�q�b�l�Z�_�l�k�y �h�d. 3,1 �f�e�g �e�_�l. �H�k�l�Z�l�d�b 
«�i�_�j�\�h�c �k�_�f�v�b» (AL 333) �^�Z�l�b�j�m�x�l�k�y �\ �i�j�_�^�_�e�Z�o 
3,2 �f�e�g �e.�g., A. afarensis �b�a �:�n�Z�j�k�d�h�]�h �j�_�]�b�h�g�Z 
�\ �W�n�b�h�i�b�b (DIK 1-1) – 3,35–3,31 �f�e�g �e.�g.

�:�n�Z�j�k�d�b�_ �Z�\�k�l�j�Z�e�h�i�b�l�_�d�h�\�u�_ �k�b�e�v�g�h �j�Z�a�e�b-
�q�Z�e�b�k�v �i�h �j�h�k�l�m �b �\�_�k�m: �j�h�k�l �k�Z�f�p�h�\ �\ �k�j�_�^�g�_�f 
�h�d. 150 �k�f, �\�_�k – �h�d. 45 �d�]; �j�h�k�l �k�Z�f�h�d �\ �k�j�_�^�g�_�f 
�h�d. 110 �k�f, �\�_�k – �h�d. 29 �d�]. �H�[�t�_�f �]�h�e�h�\�g�h�]�h �f�h�a-
�]�Z �w�l�b�o �]�h�f�b�g�b�^ 343 �k�f3, �m AL 333-45 – 500 c�f3 

[  Falk, 1987] �b �m AL 492-2 – �i�j�b�[�e�b�`�Z�e�k�y �d �h�[�t�_�f�m 
�f�h�a�]�Z �r�b�f�i�Z�g�a�_ – 350–550 �k�f3 [  Johanson,   Edgar, 
1996]. �B�k�k�e�_�^�h�\�Z�l�_�e�y�f�b �g�_�h�^�g�h�d�j�Z�l�g�h �i�h�^�g�b�f�Z-
�e�b�k�v �\�h�i�j�h�k�u �h �l�Z�d�k�h�g�h�f�b�q�_�k�d�h�c �]�h�f�h�]�_�g�g�h�k�l�b 
�g�Z�o�h�^�h�d �b�a �O�Z�^�Z�j�Z �b �\�b�^�h�\�h�c �i�j�b�g�Z�^�e�_�`�g�h�k�l�b 
�w�l�b�o �]�h�f�b�g�b�^.

�< �h�^�g�h�f �b�a �i�_�j�\�u�o �h�i�b�k�Z�g�b�c �g�Z�o�h�^�d�b �b�a �O�Z�^�Z-
�j�Z �g�_ �[�u�e�b �h�l�g�_�k�_�g�u �g�b �d �h�^�g�h�f�m �b�a �b�a�\�_�k�l�g�u�o �j�h-
�^�h�\, �h�l�f�_�q�Z�e�h�k�v �e�b�r�v �k�o�h�^�k�l�\�h �k Australopithecus, 
�Z �l�Z�d�`�_ Homo [  Johanson,   Taieb, 1976]. �B �l�h�e�v-
�d�h �i�h�a�^ �g�_�_ �\ �i�h�^�j�h�[�g�h�f �h�i�b�k�Z�g�b�b �f�Z�l�_�j�b�Z�e�h�\ 
�g�_ �l�h�e�v�d�h �b�a �O�Z�^�Z�j�Z, �g�h �b �b�a �E�w�l�h�e�b �\�k�_ �]�h�f�b�g�b�^�u 
�[�u�e�b �h�[�t�_�^�b�g�_�g�u �\ �h�^�b�g �\�b� ̂A. afarensis [  Johan-
son,   White,   Coppens, 1978]. �G�_ �m �\�k�_�o �b�k�k�e�_�^�h-
�\�Z�l�_�e�_�c �w�l�h �i�j�_�^�e�h�`�_�g�b�_ �\�k�l�j�_�l�b�e�h �i�h�^�^�_�j�`�d�m. 
�N.  �L�h�[�b�Z�k, �h�k�g�h�\�u�\�Z�y�k�v �g�Z �j�_�a�m�e�v�l�Z�l�Z�o �f�h�j�n�h�e�h-
�]�b�q�_�k�d�b�o �b�k�k�e�_�^�h�\�Z�g�b�c �g�Z�o�h�^�h�d �b�a �X�`�g�h�c �:�n�j�b-
�d�b, �L�j�Z�g�k�\�Z�Z�e�y, �O�Z�^�Z�j�Z �b �E�w�l�h�e�b, �m�l�\�_�j�`�^�Z�e, �q�l�h 
�\�k�_ �h�g�b �f�h�]�m�l �[�u�l�v �i�j�b�q�b�k�e�_�g�u �d �\�b�^�m A. africanus 
�b�e�b �d �i�h�^�\�b�^�m A. africanus afarensis [  Tobias, 1980]. 
�>.  �K�l�j�Z�c�l �b �_�]�h �d�h�e�e�_�]�b [  Strait et al., 1997], �;.  �<�m�^ 
�b �F.  �D�h�e�e�Z�j�^ [  Wood,  Collard, 1999] �i�j�_�^�e�h�`�b�e�b 
�\�u�^�_�e�b�l�v �Z�n�Z�j�k�d�b�o �Z�\�k�l�j�Z�e�h�i�b�l�_�d�h�\�u�o �\ �h�l�^�_�e�v-
�g�u�c �l�Z�d�k�h�g.

�D �g�_�k�d�h�e�v�d�h �[�h�e�_�_ �j�Z�g�g�_�f�m �\�j�_�f�_�g�b �h�l�g�h-
�k�y�l�k�y �]�h�f�b�g�b�^�u, �h�k�l�Z�g�d�b �d�h�l�h�j�u�o �h�[�g�Z�j�m�`�_�g�u 
�g�Z �f�_�k�l�h�g�Z�o�h�`�^�_�g�b�b �E�w�l�h�e�b (�L�Z�g�a�Z�g�b�y) �\ 40 �d�f 
�d �x�]�m �h�l �H�e�^�m�\�Z�y. �K 1938 �i�h 1979 �]. �\ �l�h�f �j�Z�c�h�g�_ 
�[�u�e�h �g�Z�c�^�_�g�h �h�d. 30 �n�j�Z�]�f�_�g�l�h�\ �k�d�_�e�_�l�Z �]�h�f�b�g�b�^, 
�b�a �g�b�o 13 �_�^. – �m�q�Z�k�l�g�b�d�Z�f�b �w�d�k�i�_�^�b�p�b�b �i�h�^ �j�m�d�h-
�\�h�^�k�l�\�h�f �F.  �E�b�d�b [ Leakey �F.D. et al., 1976]. �<�h�a-
�j�Z�k�l �d�h�k�l�g�u�o �h�k�l�Z�l�d�h�\, �Z �l�Z�d�`�_ �h�l�i�_�q�Z�l�d�h�\ �k�l�h�i 
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�]�h�f�b�g�b�^ 3,5–3,8 �f�e�g �e�_�l. �G�Z�b�[�h�e�v�r�b�c �b�g�l�_�j�_�k 
�m �b�k�k�e�_�^�h�\�Z�l�_�e�_�c �\�u�a�u�\�Z�_�l �g�_�^�_�n�h�j�f�b�j�h�\�Z�g�g�Z�y 
�g�b�`�g�y�y �q�_�e�x�k�l�v �k �q�Z�k�l�b�q�g�h �k�h�o�j�Z�g�b�\�r�b�f�b�k�y �a�m-
�[�Z�f�b. �F.  �E�b�d�b �k �k�h�Z�\�l�h�j�Z�f�b �g�_ �i�j�b�q�b�k�e�b�e�Z �w�l�b 
�g�Z�o�h�^�d�b �g�b �d �h�^�g�h�f�m �b�a �j�h�^�h�\ �b �\�b�^�h�\, �Z �l�h�e�v-
�d�h �i�h�^�q�_�j�d�g�m�e�Z �b�o �[�h�e�v�r�h�_ �k�o�h�^�k�l�\�h �k �j�Z�g�g�b�f�b 
Homo �<�h�k�l�h�q�g�h�c �:�n�j�b�d�b. �L.  �<�Z�c�l �i�j�_�^�e�h�`�b�e �h�l-
�g�_�k�l�b �b�o �d �\�b�^�m A. afarensis [  White, 1980], �k �g�b�f 
�k�h�]�e�Z�k�b�e�b�k�v �f�g�h�]�b�_ �b�k�k�e�_�^�h�\�Z�l�_�e�b.

�K�h�]�e�Z�k�g�h �f�Z�l�_�j�b�Z�e�Z�f �b�a �<�h�k�l�h�q�g�h�c �:�n�j�b�d�b, 
�d�h�l�h�j�u�_ �b�a�\�_�k�l�g�u �k�_�]�h�^�g�y �m�q�_�g�u�f, A. afarensis – 
�i�h�`�Z�e�m�c, �k�Z�f�u�c �j�Z�k�i�j�h�k�l�j�Z�g�_�g�g�u�c �b �i�j�_�^�k�l�Z-
�\�b�l�_�e�v�g�u�c �l�Z�d�k�h�g �Z�\�k�l�j�Z�e�h�i�b�l�_�d�h�\�u�o. �W�l�h�l �\�b� ̂
�i�h�y�\�b�e�k�y, �_�k�e�b �\�d�e�x�q�Z�l�v �\ �g�_�]�h �g�Z�o�h�^�d�b �b�a �E�w�l�h-
�e�b, �h�d. 3,8–3,5 �f�e�g �e.�g. �b �b�k�q�_�a �i�h�k�e�_ 3 �f�e�g �e.�g.
A. afarensis �h�l�e�b�q�Z�e�b �h�l �i�j�_�^�r�_�k�l�\�_�g�g�b�d�h�\ 
�[ó�e�v�r�b�c �h�[�t�_�f �f�h�a�]�Z – �\ �i�j�_�^�_�e�Z�o 383–450 �f�e, 
�m �h�l�^�_�e�v �g�u�o �f�m�`�k�d�b�o �h�k�h�[�_�c – �^�h 550 �f�e, �b �a�g�Z-
�q�b�l�_�e�v�g�u�c �i�h�e�h�\�h�c �^�b�f�h�j�n�b�a�f �\ �j�Z�a�f�_�j�_ �l�_�e�Z 
�b �h�[�t�_�f�_ �f�h�a�]�Z. �G�_�l �m�\�_�j�_�g�g�h�k�l�b �\ �l�h�f, �q�l�h �f�h�a�] 
A. afarensis �b�f�_�e �j�Z�a�\�b�l�u�c �h�l�^�_�e �;�j�h�d�Z. �G�_�l �l�Z�d�`�_ 
�^�Z�g�g�u�o, �i�h�a�\�h�e�y�x�s�b�o �]�h�\�h�j�b�l�v �h �g�Z�e�b�q�b�b �m �w�l�b�o 
�]�h�f�b�g�b�^ �i�h�e�m�r�Z�j�g�h�c �Z�k�b�f�f�_�l�j�b�b, �h�l�j�Z�`�Z�x�s�_�c 
�i�j�Z�\�h-/�e�_�\�h�j�m�d�h�k�l�v �b �^�j�m�]�b�_ �k�i�_�p�b�Z�e�b�a�Z�p�b�b, �k�\�b-
�^�_�l�_�e�v�k�l �\�m�x�s�b�_ �h �k�e�h�`�g�h�k�l�b �i�h�a�g�Z�\�Z�l�_�e�v�g�u�o �i�j�h-
�p�_�k�k�h�\ [ Schwartz,   Tattersall, 2005, p. 585].

�J.  �O�h�e�e�h�m�w�c �g�Z�i�b�k�Z�e �k�_�j�b�x �j�Z�[�h�l, �\ �d�h�l�h�j�u�o 
�j�Z�k�k�f�Z�l�j�b�\�Z�_�l�k�y �k�i�_�p�b�n�b�d�Z �q�_�j�_�i�h�\ �o�Z�^�Z�j�k�d�b�o 
�Z�\�k�l�j�Z�e�h�i�b�l�_�d�h�\�u�o. �G�Z �h�k�g�h�\�_ �b�a�m�q�_�g�b�y �l�_�f�_�g-
�g�h�]�h �b �a�Z�l�u�e�h�q�g�h�]�h �n�j�Z�]�f�_�g�l�h�\ �q�_�j�_�i�Z �b�a �O�Z�^�Z�j�Z
AL 162-28 �h�g �i�j�b�r�_�e �d �\�u�\�h�^�m, �q�l�h �i�_�j�\�b�q�g�Z�y 
�a�j�b�l�_�e�v�g�Z�y �d�h�j�Z, �b�e�b �i�h�e�_ 17 �;�j�h�^�f�Z�g�Z, �m �q�_�e�h-
�\�_�d�h�h�[�j�Z�a�g�u�o �h�[�_�a�v�y�g �i�h �h�[�t�_�f�m �[�h�e�v�r�_, �q�_�f 
�m �i�j�_�^�k�l�Z�\�b�l�_�e�_�c �j�h�^�Z Homo �b �Z�\�k�l�j�Z�e�h�i�b�l�_�d�h-
�\�u�o. �K�j�Z�\�g�_�g�b�_ �w�g�^�h�d�j�Z�g�h�\ �q�_�j�_�i�h�\ AL 162-28 
�b �[�h�e�_�_ 70 �r�b�f�i�Z�g�a�_ �i�h�d�Z�a�Z�e�h, �q�l�h �j�Z�k�k�l�h�y�g�b�_ 
�f�_�`�^�m �a�Z�^�g�b�f �d�j�Z�_�f �f�_�`�l�_�f�_�g�g�h�c �[�h�j�h�a�^�u �b �a�Z-
�l�u�e�h�q�g�u�f �i�h�e�x�k�h�f �m �o�Z�^�Z�j�k�d�h�]�h �]�h�f�b�g�b�^�Z �\�^�\�h�_ 
�f�_�g�v�r�_, �q�_�f �m �r�b�f�i�Z�g�a�_, �q�Z�k�l�h �h�[�e�Z�^�Z�x�s�b�o �f�h�a-
�]�h�f �f�_�g�v�r�_�]�h �h�[�t�_�f�Z [  Holloway, 1983;   Holloway, 
 BroadÞ eld,   Yuan, 2003]. �D�Z�d �h�l�f�_�q�Z�_�l �J.  �O�h�e�e�h�m�w�c, 
�\ �i�j�h�p�_�k�k�_ �w�\�h�e�x�p�b�b �f�h�a�] �q�_�e�h�\�_�d�Z �g�_�h�^�g�h�d�j�Z�l-
�g�h �m�\�_�e�b�q�b�\�Z�e�k�y �\ �j�Z�a�f�_�j�_ �b �i�_�j�_�k�l�j�Z�b�\�Z�e�k�y, �m�`�_
�m �Z�\�k�l�j�Z�e�h�i�b�l�_�d�h�\�u�o �[�u�e�b �[�Z�a�h�\�u�_ �g�_�c�j�h�]�_�g�_-
�l�b�q�_�k�d�b�_ �i�j�_�^�i�h�k�u�e�d�b �^�e�y �i�j�_�h�[�j�Z�a�h�\�Z�g�b�y �f�h�a�]�Z
�\ �g�Z�i�j�Z�\�e�_�g�b�b �d �j�h�^�m Homo [  Holloway, BroadÞ eld, 
Yuan, 2003]. �B�k�k�e�_�^�h�\�Z�g�b�y�f�b �d�h�k�l�_�c �d�h�g�_�q�g�h�k-
�l�_�c �h�k�h�[�_�c �b�a �O�Z�^�Z�j�Z �b �E�w�l�h�e�b �m�k�l�Z�g�h�\�e�_�g�h, �q�l�h �j�Z-
�p�b�h�g, �\�d�e�x�q�Z�\�r�b�c �i�b�s�_�\�u�_ �j�_�k�m�j�k�u �e�_�k�Z �b �k�Z-
�\�Z�g�g�u, �Z �l�Z�d�`�_ �i�h�\�_�^�_�g�b�_ �h�l�e�b�q�Z�e�b �w�l�b�o �]�h�f�b-
�g�b�^ �h�l �q�_�e�h�\�_�d�h�h�[�j�Z�a�g�u�o �h�[�_�a�v�y�g, �j�Z�k�k�_�e�y�\�r�b�o�k�y 
�\ �e�_�k�g�h�c �a�h�g�_, �b �h�[�m�k�e�h�\�e�b�\�Z�e�b �d�Z�q�_�k�l�\�_�g�g�u�_ �b�a�f�_-
�g�_�g�b�y �d�h�j�u �]�h�e�h�\�g�h�]�h �f�h�a�]�Z A. afarensis [  Holloway, 
1996;   Holloway,  BroadÞ eld,   Yuan, 2003].

�>.  �R�\�Z�j�p �b �B. �L�Z�l�l�_�jc�Z�e�e �k�j�Z�\�g�b�e�b �h�[�t�_�f 
�f�h�a�]�Z �]�h�f�b�g�b�^�h�\ �h�l �Z�\�k�l�j�Z�e�h�i�b�l�_�d�h�\�u�o �^�h H. ne-
andertalensis �b H. sapiens �b �i�j�b�r�e�b �d �a�Z�d�e�x�q�_-
�g�b�x, �q�l�h �g�Z �\�k�_�f �i�j�h�l�y�`�_�g�b�b �w�\�h�e�x�p�b�b �Z�\�k�l �j�Z-
�e�h�i�b�l�_�d�h�\�u�o (�h�l �Z�n�Z�j�_�g�k�b�k�h�\ �O�Z�^�Z�j�Z �^�h �x�`�g�h-
�Z�n�j�b�d�Z�g�k�d�b�o �]�j�Z�p�b�e�v�g�u�o �n�h�j�f, �i�j�_�^�k�l�Z�\�e�_�g�g�u�o 
�g�Z�o�h�^�d�Z�f�b �b�a �L�Z�m�g�]�Z) �h�g �i�j�Z�d�l�b�q�_�k�d�b �g�_ �f�_�g�y�e-
�k�y [ Schwartz,   Tattersall, 2005, p. 586, pag. 140]. 
�I�j�b �w�l�h�f �m�q�_�g�u�_ �h�l�f�_�q�Z�e�b �n�j�Z�]�f�_�g�l�Z�j�g�h�k�l�v �f�Z-
�l�_�j�b�Z�e�Z �b �m�k�e�h�\ �g�m�x �l�h�q�g�h�k�l�v �j�_�d�h�g�k�l�j�m�d�p�b�c �q�_-
�j�_�i�Z. �I�h �j�_�d�h�g�k�l�j�m�d�p�b�b �w�g�^�h�d�j�Z�g�Z �: . garhi �h�[�t�_�f 
�f�h�a�]�Z �[�u�e �h�i�j�_�^�_�e�_�g �\ 450 �f�e. �;ó�e�v�r�b�c �h�[�t�_�f 
�f�h�a�]�Z �f�Z�k�k�b�\�g�u�o �Z�\�k�l �j�Z�e�h�i�b�l�_�d�h�\�u�o �i�h �k�j�Z�\-
�g�_�g�b�x �k �]�j�Z�p�b�e�v�g�u�f�b �k�h �[�j�Z�l�v�y�f�b A. africanus, 
�i�j�_�^�k�l�Z�\�e�y�x�s�b�f�b �[�h�d�h�\�m�x �\�_�l�\�v �w�\�h�e�x�p�b�b �]�h-
�f�b�g�b�^, �f�h�`�g�h �h�[�t�y�k�g�b�l�v �Z�e�e�h�f�_�l�j�b�_�c: �h�[�t�_�f 
�f�h�a�]�Z �k�h�h�l�\�_�l�k�l�\�m�_�l �b�o �f�Z�k�k�_ �l�_�e�Z. �H�[�t�_�f �f�h�a�]�Z 
�g�_ �b�a�f�_�g�y�e�k�y �h�d. 2 �f�e�g �e�_�l, �\ �l�_�q�_�g�b�_ �d�h�l�h�j�u�o, �\�_-
�j�h�y�l�g�h, �]�_�g�_�l�b�q�_�k�d�Z�y �e�b�g�b�y Homo �g�Z�q�Z�e�Z �h�l�\�_�l�\-
�e�y�l�v�k�y �b�e�b �h�l A. africanus, �b�e�b �h�l A. garhi, �k�d�h�j�_�_ 
�\�k�_�]�h, �h�l �i�h �k�e�_�^�g�_�c, �k�m�^�y �i�h �f�h�j�n�h�e�h�]�b�b �a�m�[�h�\ 
�b �q�_�j�_�i�Z [Ibid.].

�:�n�Z�j�k�d�b�_ �Z�\�k�l�j�Z�e�h�i�b�l�_�d�h�\�u�_ �i�_�j�_�^�\�b�]�Z�e�b�k�v 
�g�Z �^�\�m�o �g�h�]�Z�o, �g�h �\ �g�_�k�d�h�e�v�d�h �k�h�]�g�m�l�h�f �i�h�e�h�`�_-
�g�b�b. �H�[ �w�l�h�f �k�\�b�^�_�l�_�e�v�k�l�\�m�x�l �d�h�g�m�k�h�\�b�^�g�Z�y �]�j�m�^-
�g�Z�y �d�e�_�l�d�Z, �j�Z�a�\�_�j�g�m�l�h�k�l�v �d�j�u�e�v�_�\ �i�h�^�\�a�^�h�r�g�u�o 
�d�h�k�l�_�c �b �^�j. �:�\�k�l�j�Z�e�h�i�b�l�_�d�h�\�u�_ �`�b�e�b �g�_�[�h�e�v�r�b-
�f�b �]�j�m�i�i�Z�f�b �b �d�h�q�_�\�Z�e�b �\ �l�j�h�i�b�q�_�k�d�b�o �e�_�k�Z�o �b �k�Z-
�\�Z�g�g�_, �i�b�l�Z�e�b�k�v �i�j�_�b�f�m�s�_�k�l�\�_�g�g�h �j�Z�k�l�b�l�_�e�v�g�h�c 
�i�b�s�_�c.

�< 1978 �]. �\ �f�_�k�l�_�q�d�_ �E�w�l�h�e�b �\ �L�Z�g�a�Z�g�b�b �F.  �E�b-
�d�b �m�^�Z�e�h�k�v �h�[�g�Z�j�m�`�b�l�v �h�d�Z�f�_�g�_�\�r�b�_ �k�e�_�^�u, �^�Z-
�l�b�j�m�_�f�u�_ �h�d. 3,6 �f�e�g �e.�g., �\�_�j�h�y�l�g�h, �`�_�g�s�b�g�u 
�b �j�_�[�_�g�d�Z. �G�Z �m�q�Z�k�l�d�_ �i�j�h�l�y�`�_�g�g�h�k�l�v�x 27 �f  �h�l-
�f�_�q�_�g�h 69 �h�l�i�_�q�Z�l�d�h�\ �g�h�] �g�_�[�h�e�v�r�b�o �j�Z�a�f�_�j�h�\, 
�k�o�h�^�g�u�o �k �q�_�e�h�\�_�q�_�k�d�b�f�b. �<�h�a�f�h�`�g�h, �h�g�b �[�u�e�b 
�h�k�l�Z�\�e�_�g�u �\�h �\�j�_�f�y �b�a�\�_�j�`�_�g�b�y �\�m�e�d�Z�g�Z �K�Z�^�b-
�f�Z�g. �G�Z �w�l�h �m�d�Z�a�u�\�Z�_�l �o�Z�j�Z�d�l�_�j �h�l�e�h�`�_�g�b�c. �:�\�k�l-
�j�Z�e�h�i�b�l�_�d�h�\�u�_, �d�h�l�h�j�u�f �i�j�b�g�Z�^�e�_�`�Z�l �w�l�b �k�e�_-
�^�u, �b�f�_�e�b �[�h�e�_�_ �i�e�h�k�d�m�x �k�l�h�i�m �b �f�_�g�_�_ �\�u�j�Z�`�_�g-
�g�u�c �k�\�h�^, �q�_�f �m �q�_�e�h�\�_�d�Z; �h�g�b �_�s�_ �g�_ �i�h�e�g�h�k�l�v�x
�h�k�\�h�b�e�b �i�j�y�f�h�o�h�`�^�_�g�b�_.

�< �h�d�j�_�k�l�g�h�k�l�y�o �B�e�_�j�_�l �\ �D�_�g�b�b �\ �^�\�m�o �k�e�h-
�y�o �h�k�Z�^�h�q�g�u�o �i�h�j�h�^ �h�[�g�Z�j�m�`�_�g�u �h�l�i�_�q�Z�l�d�b �g�h�], 
�h�k�l�Z�\ �e�_�g�g�u�_ �h�d. 1,51 �f�e�g �e.�g. [Bennett et al., 
2009] �k�m�s�_�k�l �\�h�f, �i�_�j�_�^�\�b�]�Z�\�r�b�f�k�y �b�k�d�e�x�q�b-
�l�_�e�v�g�h �g�Z �^�\�m�o �g�h�]�Z�o. �D�Z�d �i�h�d�Z�a�Z�e�h �k�d�Z�g�b�j�h�\�Z-
�g�b�_, �_�]�h �[�h�e�v�r�h�c �i�Z�e�_�p �j�Z�k�i�h�e�Z�]�Z�e�k�y �i�Z�j�Z�e�e�_�e�v-
�g�h �h�k�l�Z�e�v�g�u�f �b �g�Z �g�_�[�h�e�v�r�h�f �j�Z�k�k�l�h�y�g�b�b �h�l �g�b�o.
�M�k�l�Z�g�h�\�e�_�g�h, �q�l�h �k�\�h�^ �k�l�h�i�u �f�Z�e�h �q�_�f �h�l�e�b�q�Z�_�l�k�y 
�h�l �l�Z�d�h�\�h�]�h �m �k�h�\�j�_�f�_�g�g�h�]�h �q�_�e�h�\�_�d�Z. �J�h�k�l �w�l�h�]�h 
�]�h�f�b�g�b�g�Z �i�j�b�f�_�j�g�h 173 �k�f. �M �j�Z�g�g�b�o �Z�\�k�l�j�Z�e�h�i�b-
�l�_�d�h�\�u�o �i�_�j�_�o�h�^ �d �[�b�i�_�^�b�b �g�Z�q�Z�e�k�y �h�d. 6, �f�h�`�_�l 
�[�u�l�v, 7 �f�e�g �e.�g., �g�h �i�h �l�j�_�[�h�\�Z�e�h�k�v �h�d. 3 �f�e�g �e�_�l, 
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� � � � � � �  � * I.  �ð������������������������ �������� Homo �� �î�"�������� �� ������ ���)�#���� �� �ó�����������,

�q�l�h�[�u �i�j�y�f�h�o�h�`�^�_�g�b�_ �m �g�b�o �k�l�Z�e�h �h�k�g�h�\�g�u�f �k�i�h-
�k�h�[�h�f �i�_�j�_�^�\�b�`�_�g�b�y.

A. afarensis �\ �k�b�k�l�_�f�Z�l�b�d�_ �Z�\�k�l�j�Z�e�h�i�b�l�_�d�h�\�u�o 
�a�Z�g�b�f�Z�_�l �h�k�h�[�h �\�Z�`�g�h�_ �f�_�k�l�h. �I�h �f�g�_�g�b�x �[�h�e�v-
�r�b�g�k�l�\�Z �Z�g�l�j�h�i�h�e�h�]�h�\, �b�f�_�g�g�h �Z�n�Z�j�k�d�b�_ �Z�\�k�l�j�Z-
�e�h�i�b�l�_�d�h�\�u�_ �k�l�h�y�e�b �g�Z �f�Z�]�b�k�l�j�Z�e�v�g�h�f �i�m�l�b �w�\�h-
�e�x�p�b�b �]�h�f�b�g�b�^ �d �k�Z�i�b�_�g�l�Z�p�b�b. �< �i�h �k�e�_�^�g�_�_ �\�j�_�f�y 
�h�[�k�m�`�^�Z�_�l�k�y �]�b�i�h�l�_�a�Z �h �l�h�f, �q�l�h �j�Z�g�g�_�i�e�b�h�p�_�g�h�\�u�_ 
A. anamensis �[�u�e�b �i�j�_�^�d�Z�f�b A. afarensis, �l.�_. �^�Z�g-
�g�u�_ �l�Z�d�k�h�g�u �i�j�_�^�k�l�Z�\�e�y�e�b �Z�g�Z�]�_�g�_�l�b�q�_�k�d�m�x �w�\�h�e�x-
�p�b�x [  Kimbel et al., 1996]. �?�k�e�b �w�l�Z �]�b�i�h�l�_�a�Z �i�h�e�m�q�b�l 
�i�h�^�l�\�_�j�`�^�_�g�b�_, �g�Z�q�Z�e�h �k�Z�i�b�_�g�l�g�h�c �e�b�g�b�b �w�\�h�e�x-
�p�b�b �f�h�`�g�h �[�m�^�_�l �h�l�h�^�\�b�g�m�l�v �d �j�Z�g�g�_�f�m �i�e�b�h�p�_�g�m. 
�H�l �Z�n�Z�j�k�d�b�o �Z�\�k�l�j�Z�e�h�i�b�l�_�d�h�\�u�o �i�h �r�e�b �^�\�_ �\�_�l�\�b: 
�h�^�g�Z – �\ �k�l�h�j�h�g�m �]�j�Z�p�b�e�v�g�u�o �n�h�j�f (A. africanus, 
A. garhi), �^�j�m�]�Z�y – �f�Z�k�k�b�\�g�u�o.

�H�^�b�g �b�a �k�Z�f�u�o �i�h�a�^�g�b�o �]�j�Z�p�b�e�v�g�u�o �Z�\�k�l�j�Z�e�h-
�i�b�l�_�d�h�\�u�o �h�[�g�Z�j�m�`�_�g �\ �k�j�_�^�g�_�f �l�_�q�_�g�b�b �j. �:�\�Z�r 
�\ �W�n�b�h�i�b�b �\ �k�_�d�p�b�b �O�Z�l�Z �n�h�j�f�Z�p�b�b �;�h�m�j�b. �=�h-
�e�h�l�b�i�h�f (�k�l�Z�g�^�Z�j�l�g�u�f �h�[�j�Z�a�p�h�f) �^�Z�g�g�h�]�h �\�b�^�Z 
�y�\�e�y�_�l�k�y �h�k�h�[�v BOU-VP 12/130. �?�_ �i�j�_�^�k�l�Z�\�e�y�x�l 
�n�j�Z�]�f�_�g�l�u �e�h�[�g�h�c, �l�_�f�_�g�g�u�o �d�h�k�l�_�c �b �\�_�j�o�g�_�c 
�q�_�e�x�k�l�b �k �a�m�[�g�u�f �j�y�^�h�f, �\�u�y�\�e�_�g�g�u�_ �\ 1997 �]. 
[  Asfaw et al., 1999]. �I�h�a�^�g�_�_ �m�^�Z�e�h�k�v �h�[�g�Z�j�m-
�`�b�l�v �l�Z�d�`�_ �i�h�k�l�d�j�Z�g�b�Z�e�v�g�u�_ �h�k�l�Z�l�d�b – �[�_�^�j�_�g-
�g�m�x, �i�j�Z�\�m�x �i�e�_�q�_�\�m�x, �e�m�q�_�\�m�x �b �e�h�d�l�_�\�u�_ 
�d�h�k�l�b. �H�[�t�_�f �]�h�e�h�\�g�h�]�h �f�h�a�]�Z A. garhi �h�i�j�_�^�_-
�e�_�g �\ 450 �k�f3. �<�h�a�j�Z�k�l �w�l�h�]�h �]�h�f�b�g�b�^�Z 2,496 ± 
± 0,008 �f�e�g �e�_�l [  Heinzelin et al., 1999]. �M�q�b�l�u�\�Z�y 
�g�_�[�h�e�v�r�h�c �h�[�t�_�f �q�_�j�_�i�Z, �r�b�j�h�d�b�_ �i�j�_�f�h�e�y�j�u 
�b �f�h�e�y�j�u, �b�k�k�e�_�^�h�\�Z�l�_�e�b �k�^�_�e�Z�e�b �\�u�\�h�^ �h �l�h�f, 
�q�l�h �w�l�h �g�h�\�u�c �\�b� ̂A. garhi, �d�h�l�h�j�u�c �i�h �\�j�_�f�_�g�b 
�k�e�_�^�h�\�Z�e �a�Z A. afarensis.

�<�Z�`�g�u�_ �k�h�[�u�l�b�y �\ �b�k�l�h�j�b�b �q�_�e�h�\�_�q�_�k�l-
�\�Z �i�j�h�b�a�h�r�e�b 2,5 �f�e�g �e.�g.: �i�h�y�\�b�e�b�k�v �j�Z�g�g�b�_ 
Homo �k �i�_�j�\�u�f�b �[�_�k�k�i�h�j�g�u�f�b �h�j�m�^�b�y�f�b �l�j�m-
�^�Z, �Z �l�Z�d�`�_ �f�Z�k�k�b�\�g�u�_ �Z�\�k�l�j�Z�e�h�i�b�l�_�d�h�\�u�_ (�j�h� ̂
Paranthropus). �< �W�n�b�h�i�b�b �b �D�_�g�b�b �g�Z�c�^�_�g�u
�h�k�l�Z�g�d�b �j�Z�g�g�b�o �f�Z�k�k�b�\�g�u�o �Z�\�k�l�j�Z�e�h�i�b�l�_�d�h-
�\�u�o, �d�h�l�h�j�u�_ �\�u�^�_�e�_�g�u �\ �l�Z�d�k�h�g Paranthropus 
aethiopicus. �< �<�h�k�l�h�q�g�h�c �:�n�j�b�d�_ �\ �h�l�e�h�`�_�g�b�y�o, 
�^�Z�l�b�j�m�_�f�u�o 2,5–1,5 �f�e�g �e.�g., �h�[�g�Z�j�m�`�_�g�u �k�d�_�e�_�l-
�g�u�_ �h�k�l�Z�l�d�b �k�Z�f�u�o �i�h�a�^�g�b�o �f�Z�k�k�b�\�g�u�o �Z�\�k�l�j�Z�e�h-
�i�b�l�_�d�h�\�u�o – Paranthropus boisei. �< �X�`�g�h�c �:�n-
�j�b�d�_ �g�Z �g�_�k�d�h�e�v�d�b�o �f�_�k�l�h �g�Z�o�h�`�^�_�g�b�y�o �\�u�y�\�e�_�g�u 
�h�k�l�Z�g�d�b �f�Z�k�k�b�\�g�u�o �Z�\�k�l �j�Z�e�h�i�b�l�_�d�h�\�u�o, �h�l�g�_�k�_�g-
�g�u�o �d Paranthropus robustus. �K.�<.  �>�j�h�[�u�r�_�\�k�d�b�c 
�g�Z �h�k�g�h�\�Z�g�b�b �b�k�k�e�_�^�h�\�Z�g�b�y �q�_�j�_�i�h�\ �i�j�_�^�i�h�e�h�`�b�e, 
�q�l�h �\�h�k�l�h�q�g�h-�Z�n�j�b�d�Z�g�k�d�b�_ �f�Z�k�k�b�\�g�u�_ �Z�\�k�l�j�Z�e�h�i�b-
�l�_�d�h�\�u�_ �i�h �j�Z�a�g�u�f �d�h�f�i�e�_�d�k�Z�f �i�j�b�a�g�Z�d�h�\ �i�h�o�h�`�b 
�g�Z �\�h�k�l�h�q�g�h-�Z�n�j�b�d�Z�g �k�d�b�o �]�j�Z�p�b�e�v�g�u�o, �Z �x�`�g�h-�Z�n-
�j�b�d�Z�g�k�d�b�_ �f�Z�k�k�b�\�g�u�_ – �g�Z �x�`�g�h-�Z�n�j�b�d�Z�g�k�d�b�o �]�j�Z-
�p�b�e�v�g�u�o [2006]. �=�j�m�i�i�m �f�Z�k�k�b�\�g�u�o �Z�\�k�l�j�Z�e�h�i�b�l�_-
�d�h�\�u�o �h�g �j�Z�a�^�_ �e�b�e �g�Z �^�\�Z �i�h�^�j�h�^�Z: P. Zinjanthropus 

�b P. Paranthropus. �I�Z�j�Z�g�l�j�h�i�u �[�u�e�b �d�j�m�i�g�u�f�b 
�k�m�s�_�k�l�\�Z�f�b – �\�_�k�h�f �^�h 70 �d�], �h�[�b�l�Z�e�b �\ �[�h�e�_�_ 
�h�l�d�j�u�l�u�o �f�_�k�l�Z�o, �\ �h�l�e�b�q�b�_ �h�l �i�j�_�^�k�l�Z�\�b�l�_�e�_�c 
�j�h�^�Z Australopithecus, �i�b�l�Z�e�b�k�v �\ �h�k�g�h�\�g�h�f �j�Z�k-
�l�b�l�_�e�v�g�h�c �i�b�s�_�c. �< �l�h �\�j�_�f�y �\ �:�n�j�b�d�_ �d�e�b�f�Z�l
�[�u�e �[�h�e�_�_ �i�j�h�o�e�Z�^�g�u�f �b �Z�j�b�^�g�u�f, �q�_�f �k�_�]�h�^�g�y.

�< �d�Z�d�b�o �n�b�e�h�]�_�g�_�l�b�q�_�k�d�b�o �\�a�Z�b�f�h�h�l�g�h�r�_�g�b�y�o 
�g�Z�o�h�^�b�e�b�k�v �f�Z�k�k�b�\�g�u�_ �b �]�j�Z�p�b�e�v�g�u�_ �Z�\�k�l�j�Z�e�h�i�b�l�_-
�d�h�\�u�_ �b �f�h�]�e�Z �e�b �[�u�l�v �f�_�`�^�m �g�b�f�b �]�b�[�j�b�^�b�a�Z�p�b�y,
�Z �l�Z�d�`�_ �d�Z�d�h�\�u �\�a�Z�b�f�h�h�l�g�h�r�_�g�b�y �i�h�a�^�g�b�o �Z�\�k�l-
�j�Z�e�h�i�b�l�_�d�h�\�u�o �b �j�Z�g�g�b�o Homo, �i�h�y�\�b�\�r�b�o�k�y 
2,5 �f�e�g �e.�g., �Z �f�h�`�_�l �[�u�l�v, �b �\ �[�h�e�_�_ �j�Z�g�g�_�_ �\�j�_-
�f�y, – �w�l�b �\�h�i�j�h�k�u �h�k�l�Z�x�l�k�y �^�b�k�d�m�k�k�b�h�g�g�u�f�b. 
�L.  �O�h�e�e�b�^�w�c �^�h�i�m�k�d�Z�_�l �\�h�a�f�h�`�g�h�k�l�v �]�b�[�j�b�^�b�a�Z-
�p�b�b �]�j�Z�p�b�e�v�g�u�o �b �f�Z�k�k�b�\�g�u�o �Z�\�k�l �j�Z�e�h�i�b�l�_�d�h�\�u�o 
[  Holliday, 2003]. �H�[�Z �\�b�^�Z �k�m�s�_�k�l�\�h�\�Z�e�b �\ �h�^�g�h 
�\�j�_�f�y, �b �b�o �Z�j�_�Z�e�u �f�h�]�e�b �k�h�\�i�Z�^�Z�l�v. �M �g�b�o �i�j�h�k�e�_-
�`�b�\�Z�x�l�k�y �k�o�h�^�g�u�_ �f�h�j�n�h�e�h�]�b�q�_�k�d�b�_ �h�k�h�[�_�g�g�h�k�l�b 
�b, �q�l�h �h�q�_�g�v �\�Z�`�g�h, �m�\�_�e�b�q�_�g�b�_ �]�h�e�h�\�g�h�]�h �f�h�a�]�Z, 
�i�h �k�j�Z�\�g�_�g�b�x �k �j�Z�g�g�b�f�b �\�b�^�Z�f�b �Z�\�k�l�j�Z�e�h�i�b�l�_�d�h-
�\�u�o [Ibid.]. �Q�_�j�_�i �DNM-WT 17000, �^�Z�l�b�j�m�_�f�u�c 
2,5 �f�e�g �e.�g., �b�f�_�_�l �g�_�d�h�l�h�j�u�_ �h�k�h�[�_�g�g�h�k�l�b �d�Z�d 
Paranthropus boisei, �l�Z�d �b Australopithecus afarensis 
[  McHenry, 1994].

�:�g�l�j�h�i�h�e�h�]�b �k�j�_�^�b �q�_�j�l �k�o�h�^�k�l�\�Z H. habilis
�b �f�Z�k�k�b�\�g�u�o �Z�\�k�l�j�Z�e�h�i�b�l�_�d�h�\�u�o, �k�h�k�m�s�_�k�l�\�h-
�\�Z�\�r�b�o �i�h�q�l�b 1 �f�e�g �e.�g. �g�Z �[�e�b�a�d�b�o �b �k�f�_�`�g�u�o 
�l�_�j�j�b�l�h�j�b�y�o, �h�l�f�_�q�Z�x�l �b�a�]�b�[ �h�k�g�h�\�Z�g�b�y �q�_�j�_�i�Z, 
�h�j�b�_�g�l�Z�p�b�x �i�b�j�Z�f�b�^ �\�b�k�h�q�g�u�o �d�h�k�l�_�c �b �h�k�h�[�_�g-
�g�h�k�l�b �j�h�k�l�Z �e�b�p�_�\�h�]�h �k�d�_�e�_�l�Z. �W�l�h �i�h�a�\�h�e�y�_�l �i�j�_�-̂
�i�h�e�h�`�b�l�v, �q�l�h «�f�_�`�^�m Homo habilis �b �f�Z�k�k�b�\�g�u�f�b 
�Z�\�k�l�j�Z�e�h�i�b�l�_�d�h�\�u�f�b �g�_ �i�j�h�k�l�h �h�l�k�m�l�k�l�\�m�_�l �f�h�j-
�n�h�e�h�]�b�q�_�k�d�b�c �o�b�Z�l�m�k – �f�_�`�^�m �g�b�f�b �g�Z�[�e�x�^�Z�_�l�k�y 
�y�\�g�Z�y �l�j�Z�g�k�]�j�_�k�k�b�y �i�j�_�^�_�e�h�\ �\�Z�j�b�Z�p�b�b �i�h�e�b�]�_�g-
�g�u�o �f�h�j�n�h�e�h�]�b�q�_�k�d�b�o �i�j�b�a�g�Z�d�h�\» [ �;�Z�o�h�e�^�b�g�Z, 
2003, �k. 156]. �L.  �O�h�e�e�b�^�w�c �g�_ �b�k�d�e�x�q�Z�e �\�h�a�f�h�`-
�g�h�k�l�b �]�b�[�j�b�^�b�a�Z�p�b�b �i�h�a�^�g�b�o �Z�\�k�l�j�Z�e�h�i�b�l�_�d�h�\�u�o 
�b �i�_�j�\�u�o �i�j�_�^�k�l�Z�\�b�l�_�e�_�c �j�h�^�Z Homo (H. habilis, 
H. rudolfensis) [  Holliday, 2003].

�J�Z�a�g�u�f�b �b�k�k�e�_�^�h�\�Z�l�_�e�y�f�b �\ �:�n�j�b�d�_ �^�h �i�h�y�\-
�e�_�g�b�y H. erectus �\�u�^�_�e�y�x�l�k�y �h�l 13 �^�h 15 �i�e�b�h-
�p�_�g�h�\�u�o �b �j�Z�g�g�_�i�e�_�c�k�l�h�p�_�g�h�\�u�o �\�b�^�h�\ �]�h�f�b�g�b�^. 
�K�i�_�p�b�Z�e�b�k�l�Z�f�b �i�j�_�^�e�Z�]�Z�x�l�k�y �^�_�k�y�l�d�b �k�o�_�f �\�h�a-
�f�h�`�g�u�o �j�h�^�k�l�\�_�g�g�u�o �k�\�y�a�_�c, �g�h �\�k�_ �h�g�b �\ �[�h�e�v-
�r�_�c �b�e�b �f�_�g�v�r�_�c �k�l�_�i�_�g�b �i�h�^�\�_�j�]�Z�x�l�k�y �d�j�b�l�b�d�_. 
�D�h�g�k�_�g�k�m�k �^�h�k�l�b�]�g�m�l �l�h�e�v�d�h �i�h �\�h �i�j�h�k�m �h �k�m�s�_�k�l-
�\�h�\�Z�g�b�b �q�_�l�u�j�_�o �j�h�^�h�\ �]�h�f�b�g�b�^: Ardipithecus, 
Australopithecus, Paranthropus �b Homo. �I�j�b�q�_�f 
�j�h�^ Paranthropus �y�\�e�y�_�l�k�y �l�m�i�b�d�h�\�h�c �\�_�l�\�v�x.
�G�_�d�h�l�h�j�u�_ �Z�g�l�j�h�i�h�e�h�]�b �k�d�e�h�g�y�x�l�k�y �d �l�h�q�d�_ �a�j�_-
�g�b�y, �q�l�h �g�Z�b�[�h�e�_�_ �j�Z�g�g�_�c �i�j�_�^�d�h�\�h�c �n�h�j�f�h�c �Z�\�k�l-
�j�Z�e�h�i�b�l�_�d�h�\�u�o �[�u�e Ardipithecus ramidus.

�>.  �K�l�j�Z�c�l�h�f �b �_�]�h �k�h�Z�\�l�h�j�Z�f�b �[�u�e �i�j�h�\�_-
�^�_�g �k�l�Z�l�b�k�l�b�q�_�k�d�b�c �Z�g�Z�e�b�a �k �p�_�e�v�x �h�i�l�b�f�b�a�Z-
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�p�b�b �h�p�_�g�d�b �n�b�e�h�]�_�g�b�b �j�Z�g�g�b�o �i�j�_�^�k�l�Z�\�b�l�_�e�_�c 
�]�h�f�b�g�b�^ [  Strait,   Grine,   Moniz, 1997]. �G�Z �j�Z�a�g�u�o 
�_�]�h �w�l�Z�i�Z�o �b�k�i�h�e�v�a�h�\�Z�e�b�k�v �\�k�_ �b�e�b �g�_�d�h�l�h�j�u�_ 
�b�a 60 �q�_�j�_�i�g�u�o, �a�m�[�g�u�o �b �g�b�`�g�_�q�_�e�x�k�l�g�u�o �o�Z-
�j�Z�d�l�_�j�b�k�l�b�d �j�h�^�h�\ Gorilla,   Pan, Australopithecus, 
Paranthropus �b Homo (rudolfensis, habilis, ergaster). 
�< �h�k�g�h�\�m �Z�g�Z�e�b�a�Z �w�\�h�e�x�p�b�h�g�g�h�]�h �j�Z�a�\�b�l�b�y �[�u�e 
�i�h�e�h�`�_�g �]�b�i�h�l�_�l�b�q�_ �k�d�b�c �l�Z�d�k�h�g Praeanthropus 
africanus, �i�h�^ �d�h�l�h�j�u�f �i�h �k�m�l�b �i�h�^�j�Z�a�m�f�_�\�Z�e�k�y 
Australopithecus afarensis. �B�l�h�]�h�f �b�k�k�e�_�^�h�\�Z�g�b�y 
�k�l�Z�e�Z �d�e�Z�^�h�]�j�Z�f�f�Z, �g�Z �[�Z�a�_ �d�h�l�h�j�h�c �[�u�e�h �i�h-
�k�l�j�h�_�g�h �^�\�Z �\�Z�j�b�Z�g�l�Z �n�b�e�h�]�_�g�_�l�b�q�_�k�d�h�]�h �^�j�_�\�Z 
(�j�b�k. 4, 5). �H�g�b �j�Z�a�e�b�q�Z�x�l�k�y �\ �i�e�Z�g�_ �w�\�h�e�x�p�b�b 
�i�j�h�]�g�Z�l�b�a�f�Z (�\�u�k�l�m�i�Z�g�b�_ �\�i�_�j�_�^ �e�b�p�_�\�h�c �q�Z�k�l�b 
�q�_�j�_�i�Z), �h�[�t �_�f�Z �q�_�j�_�i�Z, �[�Z�a�b�d�j�Z�g�b�Z�e�v�g�h�]�h �b�a�]�b-
�[�Z �b �m�d�Z�a�u �\�Z�x�l �g�Z �j�Z�a�g�u�_ �k�p�_�g�Z�j�b�b �w�\�h�e�x�p�b�b 
Praeanthropus africanus. �D�Z�d �k�q�b�l�Z�x�l �b�k�k�e�_�^�h-
�\�Z�l�_�e�b, �j�h�^ Australopithecus �o�Z�j�Z�d �l�_�j�b�a�m�_�l�k�y 
�i�Z�j�Z�n�b�e�b�_�c. �H�[�j�Z�a�p�u A. afarensis �h�l�g�_�k�_�g�u �b�f�b 

�d �\�b�^�m Praeanthropus africanus, Paranthropus �y�\-
�e�y�_�l�k�y �k�_�k�l �j�b�g�k�d�b�f �^�e�y Homo. �J�Z�a�e�b�q�b�y �f�_�`�^�m 
�^�\�m�f�y �\�Z�j�b�Z�g�l�Z�f�b �^�j�_�\�Z �h�i�j�_�^�_�e�y�x�l�k�y �i�h�e�h�`�_-
�g�b�_�f �\ �g�b�o A. Africanus. �W�\�h�e�x�p�b�h�g�g�u�_ �\�a�Z�b�f�h-
�h�l�g�h�r�_�g�b�y Australopithecus, Homo �b Paranthropus 
�g�_ �f�h�]�m�l �[�u�l�v �j�_�r�_�g�u �h�^�g�h�a�g�Z�q�g�h �\ �o�h�^�_ �h�^�g�h-
�]�h �b�k�k�e�_�^�h�\�Z�g�b�y [Ibid., p. 57]. �I�h�k�e�_ �h�l�d�j�u�l�b�y 
�g�Z �f�_�k�l�h �g�Z�o�h�`�^�_�g�b�b �E�h�f�_�d�\�b �g�h�\�h�]�h �j�h�^�Z �b �]�h-
�f�b�g�b�^�Z Kenyanthropus platyops �i�h �k�e�_�^�h�\�Z�e�b �\�h�a-
�j�Z�`�_�g�b�y �\ �h�[�h�k�g�h�\�Z�g�g�h�k�l�b �w�l�b�o �\�u�\�h�^�h�\ [  Leakey 
M.G. et al., 1995]. �>.�?.  �E�b�[�_�j�f�Z�g �d�h�g�k�l�Z�l�b�j�h�\�Z�e, 
�q�l�h �a�Z �i�h�k�e�_�^�g�b�_ 15 �e�_�l �i�h�q�l�b �m�^�\�h�b�e�Z�k�v �q�b�k-
�e�_�g�g�h�k�l�v �b�a�\�_�k�l �g�u�o �g�Z�m�d�_ �]�h�f�b�g�b�^ [Lieberman, 
2001]. �W�\�h�e�x�p�b�y �]�h�f�b�g�b�^, �i�h �_�]�h �f�g�_�g�b�x, �i�j�h-
�b�k�o�h�^�b�e�Z �\ �\�b�^�_ �k�e�h�`�g�u�o �j�Z�^�b�Z�p�b�c, �\ �j�_�a�m�e�v�l�Z-
�l�_ �n�h�j�f�b�j�h�\�Z�e�b�k�v �b �[�u�k�l�j�h �j�Z�a�\�b�\�Z�e�b�k�v �f�g�h�]�b�_ 
�\�b�^�u. �< �k�\�y�a�b �k �h�l�d�j�u�l�b�_�f K. platyops �>.�?.  �E�b-
�[�_�j�f�Z�g �b �_�]�h �d�h�e�e�_�]�b �\�u�^�\�b�g�m�e�b �i�j�_�^�i�h�e�h�`�_�g�b�_ 
�h�[ �w�\�h�e�x�p�b�h�g�g�u�o �k�\�y�a�y�o �]�h�f�b�g�b�^ [Lieberman, 
  Wood,   Pilbeam, 1996] (�j�b�k. 6). �B�k�k�e�_�^�h�\�Z�l�_�e�b 
�k�q�b�l�Z�x�l, �q�l�h «�i�j�h�c�^�_�l �g�_�f�Z�e�h �\�j�_�f�_�g�b, �i�j�_� -̀
�^�_ �q�_�f �f�u �k�f�h�`�_�f �m�\�_�j�_�g�g�h �h�i�j�_�^�_�e�b�l�v �f�_�k�l�h 
Kenyanthropus platyops �\ �w�\�h�e�x�p�b�h�g�g�h�f �^�j�_�\�_ 
�q�_�e�h�\�_�d�Z» [Ibid., p. 120].

�J�b�k. 4. �N�b�e�h�]�_�g�_�l�b�q�_�k�d�h�_ �^�j�_�\�h, �k�h�h�l�\�_�l�k�l�\�m�x�s�_�_ �Z�g�Z-
�e�b�a�m �i�_�j�_�f�_�g�g�u�c=�i�j�h�f�_�`�m�l�h�q�g�u�c (�i�h: [  Strait,  Grine, 

 Moniz, 1997]).
1 – �\�j�_�f�_�g�g�u�_ �^�b�Z�i�Z�a�h�g�u �^�e�y �\�b�^�h�\; 2 – �w�\�h�e�x�p�b�h�g�g�u�_ �k�\�y�a�b 

�f�_�`�^�m �\�b�^�Z�f�b; 3 – �]�b�i�h�l�_�l�b�q�_�k�d�b�_ �i�j�_�^�d�b.

Fig. 4. A phylogenetic tree corresponding to the analysis 
variable=intermediate (after (  Strait,  Grine,  Moniz, 1997)).
1– temporal ranges for species; 2 – evolutionary connections between 

species; 3 – hypothetical ancestors.

�J�b�k. 5. �N�b�e�h�]�_�g�_�l�b�q�_�k�d�h�_ �^�j�_�\�h, �k�h�h�l�\�_�l�k�l�\�m�x�s�_�_ �g�_�h�[-
�j�Z�l�b�f�h�f�m �Z�g�Z�e�b�a�m (�i�h: [  Strait,  Grine,  Moniz, 1997]).

�M�k�e. �h�[�h�a�g. c�f. �g�Z �j�b�k. 4.

Fig. 5. A phylogenetic tree corresponding to irreversible 
analysis (after (  Strait,  Grine,  Moniz, 1997)).

See the legend on Fig. 4.
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� � � � � � �  � * I.  �ð������������������������ �������� Homo �� �î�"�������� �� ������ ���)�#���� �� �ó�����������,

�G�Z �h�k�g�h�\�Z�g�b�b �m�k�l�Z�g�h�\�e�_�g�g�h�]�h �F.  �E�b�d�b �Z�g�Z-
�l�h�f�b�q�_�k�d�h�]�h �k�o�h�^�k�l�\�Z �e�b�p�_�\�h�]�h �h�l�^�_�e�Z �h�k�h�[�b
KNM-ER 1470 (�g�_�d�h�l�h�j�u�_ �b�k�k�e�_�^�h�\�Z�l�_�e�b �h�l�g�h�k�y�l 
�_�_ �d �\�b�^�m H. rudolfensis) �b K. platyops �D.  �K�_�e�Z-�D�h�g-
�^�_ �b �N.  �:�c�Z�e�Z �i�j�_�^�e�h�`�b�e�b �i�j�b�q�b�k�e�b�l�v �i�_�j�\�h�]�h 
�d �j�h�^�m Kenyantropus �b �\�u�^�_�e�b�l�v �\�b�^ K. rudolfensis. 

�G�Z�e�b�q�b�_ �w�l�h�c �n�b�e�h�]�_�g�_�l�b�q�_�k�d�h�c �k�\�y�a�b �f�_�`�^�m
KHM-ER 1470 �b �j�h�^�h�f Kenyantropus �i�h�a�\�h�e�y�_�l 
�i�j�_�^�i�h�e�h�`�b�l�v, �q�l�h H. habilis, �i�h�e�h�`�b�\�r�b�c �g�Z�q�Z�e�h 
�j�h�^�m Homo, �b K. rudolfensis �g�_�a�Z�\�b�k�b�f�h �i�j�b�h�[�j�_�e�b 
�l�Z�d�m�x �h�k�h�[�_�g�g�h�k�l�v, �d�Z�d �[�h�e�v�r�h�c �h�[�t�_�f �q�_�j�_�i�Z, 
�h�[�m�k�e�h�\�e�_�g�g�u�c �]�h�f�h�i�e�Z�a�b�_�c [ Cela-Conde,   Ayala, 
2007, p. 181]. �J�Z�g�_�_ �w�l�b �k�i�_�p�b�Z�e�b�k�l�u �\�u�j�Z�a�b�e�b 
�i�j�_�^�i�h�e�h�`�_�g�b�y �h �l�h�f, �q�l�h K. platyops �y�\�e�y�_�l�k�y 
�i�j�_�^�d�h�\�h�c �n�h�j�f�h�c �j�h�^�Z Homo, �b �g�Z �w�l�h�f �h�k�g�h�\�Z�g�b�b 
�\�u�^�_�e�b�e�b �\�b� ̂Homo platyops [ Cela-Conde,   Ayala, 
2003]. �D�e�Z�^�h�]�_�g�_�a Homo �b Paranthropus �h�g�b �i�j�_�^�e�Z-
�]�Z�e�b �h�l�h �^�\�b�g�m�l�v �^�h 3,5 �f�e�g �e.�g., A. africanus – �k�q�b-
�l�Z�l�v �i�_�j�\�u�f �i�Z�j�Z�g�l�j�h�i�h�f (Paranthropus africanus). 
�D.  �K�_�e�Z-�D�h�g�^�_ �b �N. �:�c�Z�e�Z �k�h�a�^�Z�e�b �k�\�h�c �\�Z�j�b�Z�g�l 
�n�b�e�h�]�_�g�_�l�b�q�_�k�d�h�]�h �^�j�_�\�Z �g�Z �h�k�g�h�\�_ �k�e�_�^�m�x�s�b�o 
�i�j�_�^�i�h�e�h�`�_�g�b�c [ Cela-Conde,   Ayala, 2007, p. 191]
(�j�b�k. 7). �G�Z �g�Z�q�Z�e�v�g�h�f �w�l�Z�i�_ �j�Z�a�^�_�e�b�e�b�k�v �e�b�g�b�b 
�r�b�f�i�Z�g�a�_ �b �]�h�f�b�g�b�^. �K�Z�f�u�_ �j�Z�g�g�b�_ �n�h�j�f�u �]�h-
�f�b�g�b�^ Orrorin tugenensis, Sahelanthropus tchadensis 
�b Ardipithecus Kadabba, �i�h �b�o �f�g�_�g�b�x, �f�h�`�g�h 
�h�[�t�_�^�b�g�b�l�v �\ �h�^�b�g �\�b�^ Orrorin. �L�Z�d�k�h�g Orrorin 
�k�e�_�^�m�_�l �h�l�e�b�q�Z�l�v �h�l �l�Z�d�k�h�g�Z Australopithecus, �\ �d�h-
�l�h�j�u�c �\�o�h�^�y�l �\�k�_ �j�Z�a�g�h�\�b�^�g�h�k�l�b �Z�\�k�l�j�Z�e�h�i�b�l�_�d�h-
�\�u�o – �h�l A. afarensis �^�h A. garhi. �J�h�^ Ardipithecus 
�i�j�_�^�k�l�Z�\�e�y�_�l �w�\�h�e�x�p�b �h�g�g�m�x �e�b�g�b�x, �h�l�^�_�e�v�g�m�x 
�h�l �e�b�g�b�b �Z�\�k�l�j�Z�e�h�i�b�l�_�d�h�\�u�o �b �^�j�m�]�b�o �]�h�f�b�g�b�^. 
�< �j�_�a�m�e�v�l�Z�l�_ �d�e�Z�^�h�]�_�g�_�a�Z �i�j�b�f�_�j�g�h �h�d. 4 �f�e�g �e.�g. 
�i�j�h�b�a�h�r�e�h �j�Z�a�^�_�e�_�g�b�_ �]�h�f�b�g�b�^ �g�Z �]�j�Z�p�b�e�v�g�u�o 
�b �f �Z�k�k�b�\�g�u�o. �K�Z�f�u�f �j�Z�g�g�b�f �f�Z�k�k�b�\�g�u�f �]�h�f�b�g�b-
�^�h�f �[�u�e A. africanus, �h�k�l�Z�g�d�b �d�h�l�h�j�h�]�h �h�[�g�Z�j�m�`�_-
�g�u �\ �X�`�g�h�c �b �<�h�k�l�h�q�g�h�c �:�n�j�b�d�_, �\ �g�Z�k�l�h�y�s�_�_ 
�\�j�_�f�y �_�]�h �k�e�_�^�m�_�l �g�Z�a�u�\�Z�l�v Paranthropus africanus. 
�I�_�j�\�u�c �]�j�Z�p�b�e�v�g�u�c �l�Z�d�k�h�g – Kenyanthropus 
platyops – �k�e�_�^�m�_�l �d�e�Z�k�k�b�n�b�p�b�j�h�\�Z�l�v �d�Z�d 
H. platyops. Homo habilis �b H. rudolfensis �f�h�]�m�l 
�[�u�l�v �h�^�g�b�f �l�Z�d�k�h�g�h�f, �h�^�g�Z�d�h, �l�Z�d�h�_ �l�Z�d�k�h�g�h�f�b-
�q�_�k�d�h�_ �j�_�r�_�g�b�_ �b�k�k�e�_�^�h�\�Z�l�_�e�b �k�q�b�l�Z�x�l �g�_�h�[�h�k�g�h-
�\�Z�g�g�u�f, �_�k�e�b H. rudolfensis �h�l�g�h�k�b�l�v �d �h�l�^�_�e�v�g�h�f�m 
�j�h�^�m Kenyanthropus.

�>�e�y �g�Z�k �k�Z�f�Z�y �\�Z�`�g�Z�y �i�j�h�[�e�_�f�Z – �\�u�^�_�e�b�l�v 
�l�Z�d�k�h�g �b�e�b �l�Z�d�k�h�g�u, �d�h�l�h�j�u�_ �w�\�h�e�x�p�b�h�g�b�j�h�\�Z�e�b 
�i�h �k�Z�i�b�_�g�l�g�h�f�m �i�m�l�b �b �\ �d�h�g�_�q�g�h�f �b�l�h�]�_ �k�n�h�j-
�f�b�j�h�\�Z�e�b Homo. �I�h�w�l�h�f�m �f�u �g�_ �j�Z�k�k�f�Z�l�j�b�\�Z�_�f 
�w�\�h�e�x�p�b�x �j�h�^�Z Paranthropus – �w�l�h �[�u�e�Z �l�m�i�b�d�h�\�Z�y 
�e�b�g�b�y �j�Z�a�\�b�l�b�y �]�h�f�b�g�b�^.

�<�\�b�^�m �n�j�Z�]�f�_�g�l�Z�j�g�h�k�l�b �i�Z�e�_�h�Z�g�l�j�h�i�h�e�h�]�b�q�_-
�k�d�b�o �f�Z�l�_�j�b�Z�e�h�\ �Z�\�k�l�j�Z�e�h�i�b�l�_�d�h�\�u�o �k�i�_�p�b�Z�e�b�k-
�l�Z�f �b�a�\�_�k�l�g�h �g�_�f�g�h�]�h �m�[�_�^�b�l�_�e�v�g�u�o �i�j�b�f�_�j�h�\ 
�Z�k�b�f�f�_�l�j�b�b �b �f�h�a�]�h�\�h�c �k�i�_�p�b�Z�e�b�a�Z�p�b�b �i�h�e�m�r�Z-
�j�b�c. �>. �R�\�Z�j�p�_�f �b �B.  �L�Z�l�l�_�j�k�Z�e�e�_�f �j�Z�k�k�f�h�l�j�_�g�u 
�]�_�l�_�j�h�o�j�h�g�g�u�_ �b�a�f�_�g�_�g�b�y, �h�[�m�k�e�h�\�e�_�g�g�u�_ �j�Z�a�\�b-
�l�b�_�f �]�_�g�Z-�j�_�]�m�e�y�l�h�j�Z, �d�h�l�h�j�u�c �d�h�g�l�j�h�e�b�j�h�\�Z�e 
�n�m�g�d�p�b�h�g�b�j�h�\�Z�g�b�_ �w�g�^�h�d�j�b�g�g�h�c �l�d�Z�g�b-�f�b�r�_�g�b. 

�J�b�k. 6. �<�h�a�f�h�`�g�u�_ �w�\�h�e�x�p�b�h�g�g�u�_ �k�\�y�a�b �]�h�f�b�g�b�^ �k �m�d�Z-
�a�Z�g�b�_�f �i�y�l�b �h�k�g�h�\�g�u�o �j�h�^�h�\: Kenyanthropus (1), 
Homo (2), Paranthropus (3), Australopithecus (4), Ardipi-

thecus (5) (�i�h: [Lieberman,   Wood,   Pilbeam, 1996]).

Fig. 6. Possible evolutionary hominid connections with 
Þ ve main genera indicated: Kenyanthropus (1), Homo (2), 
Paranthropus (3); Australopithecus (4); Ardipithecus (5) 

(after (  Liberman,   Wood,   Pilbeam, 1996)).
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� ñ � � � � � � � � 1.  �î�"�������� – ������������������ �%��������������

�G�Z�b�[�h�e�_�_ �\�_�j�h�y�l�g�h, �q�l�h �h�g�b �h�i�j�_�^�_�e�b�e�b �Z�e�e�h-
�f�_�l�j�b�q�_�k�d�m�x �b �g�_�Z�e�e�h�f�_�l�j�b�q�_�k�d�m�x �w�\�h�e�x�p�b�x 
�f�h�a�]�Z �h�l �Z�\�k�l�j�Z�e�h�i�b�l�_�d�h�\�u�o �^�h �q�_�e�h�\�_�d�Z �k�h�\�j�_-
�f�_�g�g�h�]�h �l�b�i�Z. �I�_�j�\�u�_ �i�j�_�^�i�h�k�u�e�d�b �^�e�y �w�\�h�e�x-
�p�b�b �j�Z�g�g�b�o �Z�\�k�l�j�Z�e�h�i�b�l�_�d�h�\�u�o �d �j�Z�g�g�b�f Homo 
�\�d�e�x�q�Z�e�b �i�j�_�h�[�j�Z�a�h�\�Z�g�b�_ �l�d�Z�g�b-�f�b�r�_�g�b �b �f�h�a�]�Z 
(�g�Z�q�b�g�Z�x�s�_�_�k�y �j�Z�a�\�b�l�b�_ �f�h�a�]�h�\�h�c �Z�k�b�f�f�_�l�j�b�b, 
�k �d�h�l�h�j�u�f �k�\�y�a�Z�g�h �n�h�j�f�b�j�h�\�Z�g�b�_ �d�h�]�g�b�l�b�\�g�u�o 
�k�i�_�p�b�Z�e�b�a�Z�p�b�c, �h�l�g�h�k�b�l�_�e�v�g�h�_ �m�\�_�e�b�q�_�g�b�_ �a�Z�^-
�g�_�c �Z�k�k�h�p�b�Z�l�b�\�g�h�c �d�h�j�u, �\�h�a�f�h�`�g�u�_ �b�a�f�_�g�_�g�b�y 
�\ �i�j�_�^�e�h�[�g�h�c �d�h�j�_, �g�_ �h�[�y�a�Z�l�_�e�v�g�h �j�Z�k�i�j�h�k�l�j�Z-
�g�y�x�s�b�_�k�y �g�Z �a�h�g�m �;�j�h�d�Z). �H�k�h�[�_�g�g�h �\�Z�`�g�u�_ 
�b�a�f�_�g�_�g�b�y �m �Z�\�k�l�j�Z�e�h�i�b�l�_�d�h�\�u�o �i�j�h�b�k�o�h�^�b�e�b
�\ �g�Z�i�j�Z�\�e�_�g�b�b �i�h�e�h�\�h�]�h �^�b�f�h�j�n�b�a�f�Z; �h�g�b �i�j�h-
�y�\�b�e�b�k�v �\ �k�l�j�h�_�g�b�b �a�m�[�h�\, �j�Z�a�f�_�j�Z�o �l�_�e�Z, �j�h�k�l�_ 
�w�i�b�]�Z�f�g�u�o �j�Z�a�e�b�q�b�c �\�l�h�j�b�q�g�u�o �i�h�e�h�\�u�o �i�j�b-
�a�g�Z�d�h�\, �g�Z�i�j�b�f�_�j, �m�\�_�e�b�q�_�g�b�_ �]�j�m�^�g�u�o �`�_�e�_�a
�b �h�k�h�[�h�_ �j�Z�k�i�j�_�^�_�e�_�g�b�_ �`�b�j�h�\�h�c �l�d�Z�g�b �m �`�_�g-
�k�d�b�o �h�k�h�[�_�c. �B�f�b �h�i�j�_�^�_�e�y�e�b�k�v �b �j�Z�a�e�b�q�b�y �\ �i�h-
�e�h�\�h�c �\�h�k�i�j�b�b�f�q�b�\�h�k�l�b �m �Z�\�k�l�j�Z�e�h�i�b�l�_�d�h�\�u�o 
�b �q�_�e�h�\�_�d�h �h�[�j�Z�a�g�u�o �h�[�_�a�v�y�g. �N�h�j�f�b�j�h�\�Z�g�b�_ 
�[�h�e�_�_ �l�_�k�g�u�o �h�l�g�h�r�_�g�b�c �\�g�m�l�j�b �h�i�j�_�^�_�e�_�g�g�h�c 
�]�j�m�i�i�u �]�h�f�b�g�b�^, �i�k�b�o�h�e�h�]�b�q�_�k�d�Z�y �b �Z�g�Z�l�h�f�b�q�_-
�k�d�Z�y �Z�^�Z�i�l�Z�p�b�y �k�i�h�k�h�[�k�l�\�h�\�Z�e�b �m�i�h�j�y�^�h�q�b�\�Z�g�b�x 
�k�d�j�_�s�b�\�Z�g�b�y, �q�l�h �[�u�e�h �\�Z�`�g�h �i�j�b �^�e�b�l�_�e�v�g�h�c 
�i�h�k�e�_ �j�h�^�h�\�h�c �a�Z�\�b�k�b�f�h�k�l�b �k�Z�f�h�d. �< �j�Z�f�d�Z�o �h�^-
�g�h�c �]�j�m�i�i�u �k�g�b�`�Z�e�Z�k�v �Z�]�j�_�k�k�b�y �b �i�h�\�u�r�Z�e�k�y 
�m�j�h�\�_�g�v �\�a�Z�b�f�h�^�_�c�k�l�\�b�y, �q�l�h �[�u�e�h �g�_�h�[�o�h�^�b�f�h 
�^�e�y �[�h�j�v�[�u �k �o�b�s�g�b�d�Z�f�b �b �^�j�m�]�b�f�b �]�j�m�i�i�Z�f�b 
�]�h�f�b�g�b�^ �i�j�b �^�h�[�u�\�Z�g�b�b �i�b�s�b. �B�a�f�_�g�_�g�b�y �\ �]�h�j-
�f�h�g�Z�o �b �l�d�Z�g�y�o-�f�b�r�_�g�y�o �i�h�\�e�b�y�e�b �g�Z �l�_�f�i �j�h�k�l�Z 

�b, �\�h�a�f�h�`�g�h, �\�u�a�\�Z�e�b �m�\�_�e�b�q�_�g�b�_ �h�[�t�_�f�Z �f�h�a-
�]�Z, �[�e�Z�]�h�^�Z�j�y �q�_�f�m �i�h�a�g�Z�\�Z�l�_�e�v�g�u�_ �k�i�h�k�h�[�g�h�k�l�b 
�m �Z�\�k�l�j�Z�e�h�i�b�l�_�d�h�\�u�o, �\�_�j�h�y�l�g�h, �[�u�e�b �\�u�r�_, �q�_�f 
�m �h�[�_�a�v�y�g. �I�j�h�`�b�\�Z�g�b�_ �Z�\�k�l�j�Z�e�h�i�b�l�_�d�h�\�u�o �\ �j�Z�a-
�e�b�q�g�u�o �e�Z�g�^�r�Z�n�l�g�u�o �b �w�d�h�e�h�]�b�q�_�k�d�b�o �a�h�g�Z�o – 
�\ �k�Z�\�Z�g�g�_, �g�Z �]�j�Z�g�b�p�_ �k �e�_�k�h�f �b �\ �e�_�k�g�h�c �a�h�g�_ –
�h�[�m �k�e�h�\�b�e�h �\�u�j�Z�[�h�l�d�m �b�f�b �j�Z�a�g�u�o �Z�^�Z�i�l�Z�p�b�h�g-
�g�u�o �k�l�j�Z�l�_�]�b�c, �j�Z�k�r�b�j�_�g�b�_ �\�h�a�f�h�`�g�h�k�l�_�c �i�Z�f�y-
�l�b, �g�_�h�[�o�h�^�b�f�h�k�l�v �i�_�j�_�^�Z�q�b �g�Z�\�u�d�h�\ �i�h�l�h�f�k�l�\�m 
�b �i�j�h�p�_�k�k�Z �b�o �h�[�m�q�_�g�b�y �b �l.� .̂ �I�h�a�^�g�b�_ �Z�\�k�l�j�Z�e�h-
�i�b�l�_�d�h�\�u�_, �\�_�j�h�y�l�g�h, �m�`�_ �m�f�_�e�b �b�a�]�h�l�Z�\�e�b�\�Z�l�v 
�i�j�h�k�l�_�c�r�b�_ �h�j�m�^�b�y.

�I�j�h�[�e�_�f�Z �h�j�m�^�b�c�g�h�c �^�_�y�l�_�e�v�g�h�k�l�b �`�b�\�h�l�g�u�o, 
�i�j�b�f�Z�l�h�\, �Z�\�k�l�j�Z�e�h�i�b�l�_�d�h�\�u�o – �f�g�h�]�h�Z�k�i�_�d�l�g�Z�y. 
�A�^�_�k�v �h�q�_�g�v �l�j�m�^�g�h �^�h�k�l�b�]�g�m�l�v �d�h�g�k�_�g�k�m�k�Z, �i�j�_� -̀
�^�_ �\�k�_�]�h �\ �i�h�g�b�f�Z�g�b�b �k�Z�f�h�]�h �i�h�g�y�l�b�y, �q�l�h �f�u 
�^�h�e�`�g�u �b�e�b �f�h�`�_�f �k�q�b�l�Z�l�v �h�j�m�^�b�_�f. �K�m�s�_�k�l-
�\�m�_�l �f�g�_�g�b�_, �q�l�h �g�_�d�h�l�h�j�u�_ �\�b�^�u �`�b�\�h�l�g�u�o �b�k-
�i�h�e�v�a�m�x�l �h�j�m�^�b�y. �L�Z�d, �[�h�[�j�u �i�j�b �i�h�f�h�s�b �a�m�[�h�\ 
�h�[�j�Z�[�Z�l�u�\�Z�x�l �k�l�\�h�e�u �b �\�_�l�\�b �^�_�j�_�\�v�_�\, �k�l�j�h�y�l 
�a�Z�i�j�m�^�u �b «�`�b�e�b�s�Z». �Q�l�h �k�q�b�l�Z�l�v �\ �w�l�h�f �k�e�m�q�Z�_ 
�h�j�m�^�b�_�f – �a�m�[�u �`�b�\�h�l�g�u�o �b�e�b �h�[�j�Z�[�h�l�Z�g�g�m�x �^�j�_-
�\�_�k�b�g�m? �B �k�Z�f�h�_ �]�e�Z�\�g�h�_, �[�h�[�j�u, �a�Z�g�b�f�Z�y�k�v �w�l�h�c 
�^�_�y�l�_�e�v�g�h�k�l�v�x �d�h�e�e�_�d�l�b�\�g�h �b �\ �l�_�q�_�g�b�_ �f�g�h�]�b�o 
�f�b�e�e�b�h�g�h�\ �e�_�l, �g�_ �\�g�h�k�y�l �\ �g�_�_ �k�m�s�_�k�l�\�_�g�g�h�]�h 
�l�\�h�j�q�_�k�d�h�]�h �w�e�_�f�_�g�l�Z. �K �g�Z�r�_�c �l�h�q�d�b �a�j�_�g�b�y, 
�m �[�h�[�j�h�\ �k�l�j�h�b�l�_�e�v�k�l�\�h �i�e�h�l�b�g �^�_�l�_�j�f�b�g�b�j�h�\�Z-
�g�h �w�\�h�e�x�p�b�_�c, �a�Z�e�h�`�_�g�h �g�Z �]�_�g�_�l�b�q�_�k�d�h�f �m�j�h�\-
�g�_, �l.�_. �g�Z �i�j�h�l�y�`�_�g�b�b �^�e�b�l�_�e�v�g�h�]�h �\�j�_�f�_�g�b �\ �b�o 
�i�h�k�l�m�i�d�Z�o �g�_ �i�j�h�b�k�o�h�^�b�l �b�a�f�_�g�_�g�b�c, �h�l�k�m�l�k�l�\�m�_�l 
�i�j�h�p�_�k�k �h�[�m�q�_�g�b�y. �;�h�[�j �\ �e�x�[�h�f �k�e�m�q�Z�_, �_�k�e�b �_�k�l�v 

�J�b�k. 7. �N�b�e�h�]�_�g�_�l�b�q�_�k�d�h�_ �^�j�_�\�h �i�e�b�h�p�_�g�h�\�u�o �b �i�e�_�c�k�l�h�p�_�g�h�\�u�o �l�Z�d�k�h�g�h�\ (�i�h: [  Cela-Conde,   Ayala, 2007]).

Fig. 7. A phylogenetic tree for the Pliocene and Pleistocene taxons (after (  Cela-Conde,   Ayala, 2007)).
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� � � � � � �  � * I.  �ð������������������������ �������� Homo �� �î�"�������� �� ������ ���)�#���� �� �ó�����������,

�\�h�a�f�h�`�g�h�k�l�v, �[�m�^�_�l �k�l�j�h�b�l�v �i�e�h�l�b�g�m. �?�]�h �^�_�c�k�l�\�b�y 
�g�_�e�v�a�y �h�l�g�_�k�l�b �d �h�j�m�^�b�c�g�h�c �^�_�y�l�_�e�v�g�h�k�l�b, �i�h�l�h�f�m 
�q�l�h �\ �g�b�o �g�_�l �k�h�a�g�Z�l�_�e�v�g�h�]�h �w�e�_�f�_�g�l�Z, �h�g�b �h�k�g�h-
�\�Z�g�u �g�Z �\�j�h�`�^�_�g�g�h�f �b�g�k�l�b�g�d�l�_.

�=�h�j�Z�a�^�h �k�e�h�`�g�_�_ �h�p�_�g�b�l�v �^�_�c�k�l�\�b�y �i�j�b�f�Z�l�h�\. 
�H�i�b�k�Z�g�u �j�Z�a�e�b�q�g�u�_ �k�e�m�q�Z�b �b�k�i�h�e�v�a�h�\�Z�g�b�y �^�b�d�b�f�b 
�r�b�f�i�Z�g�a�_, �h�j�Z�g�]�m�l�Z�g�Z�f�b, �]�h�j�b�e�e�Z�f�b, �d�Z�i�m�p�b�g�Z�f�b 
�b �^�j�m�]�b�f�b �h�[�_�a�v�y�g�Z�f�b �e�b�k�l�\�u, �^�j�_�\�_�k�b�g�u, �l�j�Z�\�u, 
�d�h�j�u, �d�Z�f�g�_�c �b �^�j�m�]�b�o �f�Z�l�_�j�b�Z�e�h�\ �i�j�b �\�u�i�h�e�g�_-
�g�b�b �h�i�j�_�^�_�e�_�g�g�u�o �n�m�g�d�p�b�c. �R�b�f�i�Z�g�a�_ �^�h�[�u�\�Z�_�l 
�b �b�k�i�h�e�v�a�m�_�l �\ �i�b�s�m �l�_�j�f�b�l�h�\, �j�Z�k�d�Z�e�u�\�Z�_�l �h�j�_-
�o�b �k �i�h�f�h�s�v�x �d�Z�f�_�g�g�h�]�h �f�h�e�h�l�d�Z �b �g�Z�d�h�\�Z�e�v�g�b, 
�^�_�e�Z�_�l «�i�h�k�l�_�e�v» �b�a �\�_�l�h�d �b �e�b�k�l�v�_�\, �i�j�b�\�e�_�d�Z�y 
�i�j�h�k�l�_�c�r�b�_ �i�j�b�k�i�h�k�h�[�e�_�g�b�y; �i�j�b�q�_�f �i�j�b �i�h�\�l�h�j-
�g�h�f �b�k�i�h�e�v�a�h�\�Z�g�b�b �h�^�g�b�o �b �l�_�o �`�_ �f�_�k�l �f�h�`�_�l 
�k�l�j�m�d�l�m�j�b�j�h�\�Z�l�v �g�Z�d�h�i�e�_�g�g�u�_ �h�l�o�h�^�u. �I�j�b �j�Z�k-
�d�h�i�d�Z�o �\ �G�Z�p�b�h�g�Z�e�v�g�h�f �i�Z�j�d�_ �\ �D�h�l-� ’̂ �B�\�m�Z�j �[�u�e�b 
�h�[�g�Z�j�m�`�_�g�u �k�d�h�i�e�_�g�b�y �d�Z�f�g�_�c �k �h�k�l�Z�l�d�Z�f�b �d�j�Z�o-
�f�Z�e�Z �\�h�a�j�Z�k�l�h�f 4 300 �e�_�l, �g�Z �d�h�l�h�j�u�o �r�b�f�i�Z�g-
�a�_ �j�Z�k�d�Z�e�u�\�Z�e�b �h�j�_�o�b [  Mercadar,   Panger,   Boesch, 
2002]. �X�`�g�h-�Z�f�_�j�b�d�Z�g�k�d�b�_ �[�h�j�h�^�Z�l�u�_ 3-�d�b�e�h-
�]�j�Z�f�f�h�\�u�_ �d�Z�i�m�p�b�g�u �b�k�i�h�e�v�a�m�x�l �^�e�y �j�Z�k�d�Z�e�u�\�Z-
�g�b�y �h�j�_�o�h�\ �f�h�e�h�l�d�b �\�_�k�h�f 1 �d�] �b �[�h�e�_�_. �K �i�h�f�h�s�v�x 
�d�Z�f�g�_�c �b �i�Z�e�h�d �h�g�b �\�u�d�Z�i�u�\�Z�x�l �d�e�m�[�g�b. �H�k�l�j�h�\-
�g�u�_ �^�e�b�g�g�h �o�\�h�k�l�u�_ �f�Z�d�Z�d�b �d�Z�f�g�y�f�b �j�Z�k�d�Z�e�u�\�Z�x�l 
�j�Z�d�h�\�b�g�u �f�h�e�e�x�k�d�h�\ �b �i�Z�g�p�b�j�b �d�j�Z�[�h�\.

�I�j�b�f�_�j�h�\ �b�k�i�h�e�v�a�h�\�Z�g�b�y �i�j�b�f�Z�l�Z�f�b �j�Z�a�e�b�q-
�g�u�o �i�j�b�j�h�^�g�u�o �f�Z�l�_�j�b�Z�e�h�\ �f�h�`�g�h �i�j�b�\�_�k�l�b �f�g�h-
�]�h, �g�h �\�k�_ �h�g�b �g�_ �i�h�a�\�h�e�y�x�l �]�h�\�h�j�b�l�v �h �k�h�a�g�Z�l�_�e�v-
�g�h�c �h�j�m�^�b�c�g�h�c �^�_�y�l�_�e�v�g�h�k�l�b �`�b�\�h�l�g�u�o. �<�h-�i�_�j-
�\�u�o, �\�k�_ �i�Z�e�d�b, �\�_�l�\�b, �d�Z�f�g�b �b �^�j. �b�k�i�h�e�v�a�m�x�l�k�y 
�b�f�b �[�_�a �^�h�i�h�e�g�b�l�_�e�v�g�h�c �h�[�j�Z�[�h�l�d�b, �w�l�h �g�_ �b�k�d�m�k-
�k�l�\�_�g�g�u�_ �h�j�m�^�b�y. �R�b�f�i�Z�g�a�_ �i�j�b �j�Z�k�d�Z�e�u�\�Z�g�b�b 
�h�j�_�o�h�\ �g�Z �g�Z�d�h�\�Z�e�v�g�_ �f�h�`�_�l �i�h�e�m�q�b�l�v �h�l�s�_�i�u, 
�g�h �\ �^�Z�e�v�g�_�c�r�_�f �h�g �g�_ �[�m�^�_�l �i�h�e�v�a�h�\�Z�l�v�k�y �b�f�b �d�Z�d 
�h�j�m�^�b�y�f�b. �?�]�h «�l�j�m�^�h�\�Z�y» �^�_�y�l�_�e�v�g�h�k�l�v �g�Z�p�_�e�_�g�Z 
�l�h�e�v�d�h �g�Z �b�a�\�e�_�q�_�g�b�_ �y�^�j�Z �h�j�_�o�Z �b �g�_ �i�j�_�^�i�h�e�Z�]�Z-
�_�l �b�k�i�h�e�v�a�h�\�Z�g�b�y �j�Z�k�d�h�e�h�l�h�]�h �d�Z�f�g�y, �l�_�f �[�h�e�_�_ 
�i�j�_�\�j�Z�s�_�g�b�y �_�]�h �i�m�l�_�f �^�h�i�h�e�g�b�l�_�e�v�g�h�c �h�[�j�Z�[�h�l�d�b 
�\ �d�Z�d�h�_-�l�h �[�h�e�_�_ �w�n�n�_�d�l�b�\�g�h�_ �h�j�m�^�b�_ �l�b�i�Z �k�d�j�_�[�e�Z 
�b�e�b �g�h�`�Z. �H�[�_�a�v�y�g�u �j�Z�k�d�Z�e�u�\�Z�x�l �h�j�_�o�b �k �i�h�f�h-
�s�v�x �e�x�[�h�]�h �i�h�^�o�h�^�y�s�_�]�h �[�e�b�a�e�_�`�Z�s�_�]�h �d�Z�f�g�y, 
�h�g�b �g�_ �\�u�[�b�j�Z�x�l �h�i�j�_�^�_�e�_�g�g�h�_ �k�u�j�v�_. �<�h-�\�l�h�j�u�o, 
�b�k�i�h�e�v�a�h�\�Z�g�b�_ �^�_�j�_�\�y�g�g�u�o �b�e�b �d�h�k�l�y�g�u�o �i�j�_�^�f�_-
�l�h�\ �^�e�y �\�u�i�h�e�g�_�g�b�y �d�Z�d�b�o-�l�h �h�i�_�j�Z�p�b�c �i�j�h�b�k�o�h�^�b�l 
�[�_�a �^�h�i�h�e�g�b�l�_�e�v�g�h�c �b�o �h�[�j�Z�[�h�l�d�b, �b�g �k �l�b�g�d�l�b�\�g�h. 
�K�h�a�^�Z�g�b�_ «�]�g�_�a�^» �^�e�y �g�h�q�_�\�d�b �l�Z�d�`�_ �g�_�e�v�a�y �h�l�g�_�k-
�l�b �d �k�h�a�g�Z�l�_�e�v�g�h�c �^�_�y�l�_�e�v�g�h�k�l�b, �i�h�l�h�f�m �q�l�h �w�l�h 
�d�Z�q�_�k�l�\�h �i�j�b�h�[�j�_�l�_�g�h �\ �l�_�q�_�g�b�_ �f�g�h�]�h�f�b�e�e�b�h�g�g�h�c 
�w�\�h�e�x�p�b�b �b �h�l�g�h�k�b�l�k�y �d �[�_�a�m �k�e�h�\�g�h�f�m �b�g�k�l�b�g�d�l�m. 
�F�h�`�g�h �i�j�b�\�h�^�b�l�v �b �^�j�m�]�b�_ �^�h�d�Z�a�Z�l�_�e�v�k�l�\�Z �h�l�k�m�l�k�l-
�\�b�y �m �h�[�_�a�v�y�g �b �^�j�m�]�b�o �`�b�\�h�l�g�u�o �k�h�a�g�Z�l�_�e�v�g�h�c 
�h�j�m�^�b�c�g�h�c �^�_�y�l�_�e�v�g�h�k�l�b. �H�^�g�Z�d�h �i�j�h�[�e�_�f�Z �h�j�m-

�^�b�c�g�h�c �^�_�y�l�_�e�v�g�h�k�l�b �m �i�j�b�f�Z�l�h�\ �g�_ �l�Z�d �h�q�_�\�b�^�g�Z 
�\ �k�\�h�_�f �j�_�r�_�g�b�b. �I�h�q�_�f�m �g�_ �\�k�_ �i�h�^�\�b�^�u �r�b�f-
�i�Z�g�a�_ �b �[�h�g�h�[�h �\ �h�^�b�g�Z�d�h�\�h�c �f�_�j�_ �b�k�i�h�e�v�a�m�x�l �_�k-
�l�_�k�l�\�_�g�g�u�_ �i�j�_�^�f�_�l�u �^�e�y �\�u�i�h�e�g�_�g�b�y �h�i�j�_�^�_�e�_�g-
�g�u�o �n�m�g�d�p�b�c, �\ �h�k�g�h�\�g�h�f �i�j�b �^�h�[�u�\�Z�g�b�b �d�h�j�f�Z? 
�I�h�q�_�f�m �b�a �\�h�k�v�f�b �\�b�^�h�\ �d�Z�i�m�p�b�g�h�\ �l�h�e�v�d�h �h�^�b�g 
(C. libidinosus) �i�j�b �^�h�[�u�\�Z�g�b�b �i�b�s�b �q�Z�k�l�h �i�h�e�v-
�a�m�_�l�k�y �j�Z�a�e�b�q�g�u�f�b �i�j�b�k�i�h�k�h�[�e�_�g�b�y�f�b? �<�h �i�j�h�k�h�\, 
�g�Z �d�h�l�h�j�u�_ �i�h�d�Z �g�_ �i�h�e�m�q�_�g�u �Z�j�]�m�f�_�g�l�b�j�h�\�Z�g�g�u�_ 
�h�l�\�_�l�u, �g�_�f�Z�e�h.

�< �i�h�k�e�_�^�g�b�_ �]�h�^�u �Z�d�l�b�\�g�h �h�[�k�m�`�^�Z�_�l�k�y �i�j�h�[-
�e�_�f�Z �h�j�m�^�b�c�g�h�c �^�_�y�l�_�e�v�g�h�k�l�b �i�j�b�f�Z�l�h�\. �I�h�y�\�e�y-
�x�l�k�y �^�Z�`�_ �k�l�Z�l�v�b, �Z�\�l�h�j�u �d�h�l�h�j�u�o �Z�j�]�m�f�_�g�l�b�j�m�x�l 
�p�_�e�_�k�h�h�[�j�Z�a�g�h�k�l�v �h�l�g�_�k�_�g�b�y �g�_�d�h�l�h�j�u�o �q�_�e�h�\�_�d�h-
�h�[�j�Z�a�g�u�o �h�[�_�a�v�y�g �d �j�h�^�m Homo (�k�f., �g�Z�i�j.: [  Haslam 
et al., 2009]). �<�Z�`�g�h, �q�l�h �f�h�e�_�d�m�e�y�j�g�u�_ �b�k�k�e�_�^�h�\�Z-
�g�b�y �i�j�_�^�i�h�e�Z�]�Z�x�l �\�d�e�x�q�_�g�b�_ �r�b�f�i�Z�g�a�_ �b �]�h�j�b�e�e 
�\ �j�h�^ Homo [  Goodman et al., 2001]. �G�Z�f �i�j�_�^�k�l�Z�\-
�e�y�_�l�k�y, �q�l�h �i�h�y�\�e�_�g�b�_ �l�_�j�f�b�g�Z «�Z�j�o�_�h�e�h�]�b�y �i�j�b-
�f�Z�l�h�\» �\�i�h�e�g�_ �^�h�i�m�k�l�b�f�h, �l�_�f �[�h�e�_�_, �_�k�e�b �w�l�h �f�h-
�`�_�l �i�h�f�h�q�v �i�j�b�f�Z�l�Z�f, �h�k�h�[�_�g�g�h �q�_�e�h�\�_�d�h�h�[�j�Z�a-
�g�u�f, �a�Z�g�y�l�v �\ �k�b�k�l�_�f�Z�l�b�d�_ �f�_�k�l�h �[�e�b�`�_ �d �q�_�e�h�\�_-
�d�m, �q�l�h�[�u �j�Z�k�i�j�h�k�l�j�Z�g�b�l�v �g�Z �g�b�o �a�Z�d�h�g�h�^�Z�l�_�e�v�g�u�_ 
�Z�d�l�u, �d�h�l�h�j�u�_ �[�m�^�m�l �k�i�h�k�h�[�k�l�\�h�\�Z�l�v �b�o �k�h�o�j�Z�g�_-
�g�b�x �\ �i�j�b�j�h�^�g�h�c �k�j�_�^�_.

�>�h �d�h�g�p�Z �g�_ �\�u�y�k�g�_�g�g�u�f �h�k�l�Z�_�l�k�y �\�h�i�j�h�k 
�h �k�i�h�k�h�[�Z�o �d�h�f�f�m�g�b�d�Z�p�b�b �Z�\�k�l�j�Z�e�h�i�b�l�_�d�h�\�u�o. 
�>�h �g�Z�k�l�h�y�s�_�]�h �\�j�_�f�_�g�b �Z�g�l�j�h�i�h�e�h�]�Z�f�b �h�[�k�m�`�^�Z-
�_�l�k�y �\�h�a�f�h�`�g�h�k�l�v �b�a�\�e�_�q�_�g�b�y �k�h�]�e�Z�k�g�u�o �b �]�e�Z�k-
�g�u�o �a�\�m�d�h�\ – �h�k�g�h�\�u �q�e�_�g�h�j�Z�a�^�_�e�v�g�h�c �j�_�q�b. �K�j�_-
�^�b �m�q�_�g�u�o, �a�Z�g�b�f�Z�x�s�b�o�k�y �w�l�h�c �i�j�h�[�e�_�f�h�c, �_�k�l�v 
�h�i�l�b�f�b�k�l�u, �d�h�l�h�j�u�_ �i�u�l�Z�x�l�k�y �g�Z�c�l�b �Z�j�]�m�f�_�g�l�u 
�\ �i�h�e�v�a�m �i�j�_�^�i�h�e�h�`�_�g�b�y �h �j�Z�g�g�_�f �i�h�y�\�e�_�g�b�b �i�j�b-
�f�b�l�b�\�g�h�c �q�e�_�g�h�j�Z�a�^�_�e�v�g�h�c �j�_�q�b �m �]�h�f�b�g�b�^, �b �i�_�k-
�k�b�f�b�k�l�u, �d�h�l�h�j�u�_ �k�\�y�a�u�\�Z�x�l �i�h�y�\�e�_�g�b�_ �j�_�q�b 
�l�h�e�v�d�h �k �q�_�e�h�\�_�d�h�f �k�h�\�j�_�f�_�g�g�h�]�h �l�b�i�Z. �< �g�Z�k�l�h�y-
�s�_�_ �\�j�_�f�y �b�f�_�_�l�k�y �g�_�f�Z�e�h �k�\�b�^�_�l�_�e�v�k�l�\ �l�h�]�h, �q�l�h 
�m �g�_�Z�g�^�_�j�l�Z�e�v�p�_�\ �b �k�h�\�j�_�f�_�g�g�u�o �e�x�^�_�c �]�h�e�h�k�h�\�h�c 
�Z�i�i�Z�j�Z�l �[�u�e �f�h�j�n�h�e�h�]�b�q�_�k�d�b �k�o�h�^�_�g, �Z �]�h�j�l�Z�g�v 
�j�Z�k�i�h�e�h�`�_�g�Z �g�Z �h�^�g�h�f �m�j�h�\�g�_ [  Heim,   Boe,   Abry, 
2002]. �I�h �f�g�_�g�b�x �b�k�k�e�_�^�h�\�Z�l�_�e�_�c, �g�_�Z�g�^�_�j�l�Z�e�v-
�p�u �f�h�]�e�b �i�j�h�b�a�g�h�k�b�l�v �]�e�Z�k�g�u�_, �d�Z�d �b �k�h�\�j�_�f�_�g-
�g�u�_ �e�x�^�b. �I�Z�e�_�h�Z�g�l�j�h�i�h�e�h�]�b�q�_�k�d�b�_ �f�Z�l�_�j�b�Z�e�u 
�Z�\�k�l�j�Z�e�h�i�b�l�_�d�h�\�u�o �g�_ �i�h�a�\�h�e�y�x�l �k�^�_�e�Z�l�v �\�u�\�h�^ 
�h�[ �b�o �k�i�h�k�h�[�Z�o �d�h�f�f�m�g�b�d�Z�p�b�b. �<�f�_�k�l�_ �k �l�_�f �_�k�l�v 
�\�k�_ �h�k�g�h�\�Z�g�b�y �i�j�_�^�i�h�e�Z�]�Z�l�v �n�h�j�f�b�j�h�\�Z�g�b�_ �l�_�k�g�u�o 
�\�a�Z�b�f�h�h�l�g�h�r�_�g�b�c �\�g�m�l�j�b �b�a�h�e�b�j�h�\�Z�g�g�u�o �]�j�m�i�i 
�Z�\�k�l�j�Z�e�h�i�b�l�_�d�h�\�u�o, �f�_�`�^�m �i�h�e�Z�f�b, �^�_�l�v�f�b, �\�u-
�j�Z�[�h�l�d�m �d�h�e�e�_�d�l�b�\�g�u�o �Z�^�Z�i�l�Z�p�b�h�g�g�u�o �k�l�j�Z�l�_�]�b�c 
�\ �[�h�j�v�[�_ �k �o�b�s�g�b�d�Z�f�b �b �\ �o�h�^�_ �^�h�[�u�\�Z�g�b�y �d�h�j-
�f�Z, �i�_�j�_�^�Z�q�m �h�i�u�l�Z, �b�g�g�h�\�Z�p�b�c �k�h�j�h�^�b�q�Z�f �b �l.� .̂, 
�g�_�h�[�o�h�^�b�f�u�o �^�e�y �i�h�^�^�_�j�`�Z�g�b�y �k�e�h�`�g�u�o �k�\�y�a�_�c 
�\�g�m�l�j�b �d�h�e�e�_�d�l�b�\�h�\.
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�=�b�i�h�l�_�a�Z �h �l�h�f, �q�l�h �:�n�j�b�d�Z – �j�h�^�b�g�Z �q�_�e�h�\�_-
�d�Z, �g�Z �k�h�\�j�_�f�_�g�g�h�f �m�j�h�\�g�_ �b�k�k�e�_�^�h�\�Z�g�b�c �i�j�_�\�j�Z-
�l�b�e�Z�k�v �\ �Z�d�k�b�h�f�m. �H�^�g�Z�d�h �i�h�^ �w�l�b�f �i�h�e�h�`�_�g�b�_�f 
�k�d�j�u�\�Z�_�l�k�y �f�g�h�]�h �\�h�i�j�h�k�h�\, �h�l�\�_�l�u �g�Z �d�h�l�h�j�u�_ �y�\-
�e�y�x�l�k�y �^�b�k�d�m�k�k�b�h�g�g�u�f�b. �=�e�Z�\�g�u�_ �b�a �g�b�o – �d�Z�d�b�_ 
�\�b�^/�\�b�^�u �b �i�h�^�\�b�^�u �j�h�^�Z Homo �\�u�r�e�b �b�a �:�n�j�b�d�b, 
�d�h�]�^�Z �g�Z�q�Z�e�h�k�v �a�Z�k�_�e�_�g�b�_ �q�_�e�h�\�_�d�h�f �?�\�j�Z�a�b�b �b �[�u-
�e�Z �e�b �f�b�]�j�Z�p�b�y �q�_�e�h�\�_�d�Z �b�a �:�n�j�b�d�b �\ �?�\�j�Z�a�b�x 
�h�^�g�h- �b�e�b �f�g�h�]�h�j�Z�a�h�\�u�f �i�j�h�p�_�k�k�h�f?

�< �<�h�k�l�h�q�g�h�c �b �X�]�h-�<�h�k�l�h�q�g�h�c �:�n�j�b�d�_
2,5–1,7 �f�e�g �e.�g. �j�Z�k�k�_�e�y�e�b�k�v �q�_�l�u�j�_ �h�k�g�h�\�g�u�o �l�Z�d-
�k�h�g�Z Homo: H. rudolfensis, H. habilis, H. ergaster 
�b H. erectus. �I�_�j�\�u�c �i�j�_�^�k�l�Z�\�b�l�_�e�v �j�h�^�Z Homo 
�[�u�e �h�[�g�Z�j�m�`�_�g �\ �H�e�^�m�\�Z�c�k�d�h�f �m�s�_�e�v�_ �\ �L�Z�g�a�Z�g�b�b. 
�K �b�k�k�e�_�^�h�\�Z�g�b�y�f�b �\ �H�e�^�m�\�Z�_ �k�\�y�a�Z�g�u �f�g�h�]�b�_ �h�l-
�d�j�u�l�b�y, �i�h�a�\�h�e�b�\�r�b�_ �a�g�Z�q�b�l�_�e�v�g�h �m�^�j�_�\�g�b�l�v �j�h�^�h-
�k�e�h�\�g�m�x �q�_�e�h�\�_�q�_�k�l�\�Z. �;�e�Z�]�h�^�Z�j�y �i�Z�e�_�h�Z�g�l�j�h�i�h-
�e�h�]�b�q�_�k�d�b�f �g�Z�o�h�^�d�Z�f �[�u�e�b �\�u�y�\�e�_�g�u �^�\�Z �\�b�^�Z 
�j�h�^�Z Homo, �i�j�_�^�k�l�Z�\�b�l�_�e�b �d�h�l�h�j�u�o �b�a�]�h�l�Z�\�e�b�\�Z�e�b 
�d�Z�f�_�g�g�u�_ �h�j�m�^�b�y, �j�Z�a�j�Z�[�h�l�Z�g�u �g�h�\�u�_ �f�_�l�h�^�b�d�b 
�]�_�h�o�j�h�g�h�e�h�]�b�b �b �i�j�h�\�_�^�_�g�b�y �i�h�e�_�\�u�o �j�Z�[�h�l, �Z �l�Z�d-
�`�_ �k�l�Z�e�Z �h�q�_�\�b�^�g�h�c �g�_�h�[�o�h�^�b�f�h�k�l�v �i�j�h�\�_�^�_�g�b�y 
�d�h�f�i�e�_�d�k�g�u�o �i�h�e�_�\�u�o �b �e�Z�[�h�j�Z�l�h�j�g�u�o �b�k�k�e�_�^�h-
�\�Z�g�b�c. �H�l�d�j�u�l�b�_ �\ �H�e�^�m�\�Z�_ �k�l�Z�e�h �g�Z�q�Z�e�h�f �g�h�\�h�]�h 
�w�l�Z�i�Z �\ �b�a�m�q�_�g�b�b �^�j�_�\�g�_�c�r�_�]�h �i�j�h�r�e�h�]�h �q�_�e�h�\�_-
�q�_�k�l�\�Z. �H�g�h �k�\�y�a�Z�g�h �k �b�f�_�g�Z�f�b �E. �b �F.  �E�b�d�b – �g�Z-
�k�l�h�y�s�b�o �i�h�^�\�b�`�g�b�d�h�\ �g�Z�m�d�b, �d�h�l�h�j�u�_ �g�Z�\�k�_�]�^�Z 
�\�i�b�k�Z�e�b �k�\�h�b �b�f�_�g�Z �\ �b�k�l�h�j�b�x �Z�j�o�_�h�e�h�]�b�b, �Z�g�l-
�j�h�i�h�e�h�]�b�b �b �g�Z�m�d�b �h �Q�_�e�h�\�_�d�_ �\ �p�_�e�h�f.

�F�_�k�l�h�g�Z�o�h�`�^�_�g�b�_ �H�e�^�m�\�Z�c �j�Z�k�i�h�e�h�`�_�g�h 
�g�Z �j�Z�\�g�b�g�_ �K�_�j�_�g�]�_�l�b �\�[�e�b�a�b �i�h�l�m�o�r�_�]�h �\�m�e�d�Z�g�Z 
�G�]�h�j�h�g�]�h�j�h. �W�l�h �m�a�d�h�_ �m�s�_�e�v�_ �]�e�m�[�b�g�h�c 100 �f , 
�i�j�h�l�y�g�m�\�r�_�_�k�y �k �\�h�k�l�h�d�Z �g�Z �a�Z�i�Z�^ �g�Z 40 �d�f. �J�u�o�e�u�_ 
�h�l�e�h�`�_�g�b�y, �a�Z�e�_�]�Z�x�s�b�_ �g�Z �[�Z�a�Z�e�v�l�h�\�h�f �h�k�g�h�\�Z�g�b�b 
�k�e�h�y, �k�n�h�j�f�b�j�h�\�Z�g�u �Z�e�e�x�\�b�Z�e�v�g�u�f�b, �w�h�e�h�\�u�f�b 
�h�k�Z�^�d�Z�f�b �b �l�m�n�Z�f�b, �i�j�b�g�_�k�_�g�g�u�f�b �j�_�d�h�c �k �\�m�e-
�d�Z�g�Z. �H�g�b �j�Z�a�^�_�e�_�g�u �g�Z �k�_�f�v �]�h�j�b�a�h�g�l�h�\ [  Day, 
1986]. �=�h�j�b�a�h�g�l I �^�Z�l�b�j�m�_�l�k�y 2,1–1,7 �f�e�g �e.�g.,
II – 1,7–1,15 �f�e�g �e.�g., III – 1,15–0,8 �f�e�g �e.�g., IV – 
0,8–0,6 �f�e�g �e.�g., V (�F�Z�k�_�d) – 0,6–0,4 �f�e�g �e.�g.,

VI ( �G�^�m�l�m) – 400–32 �l�u�k. �e.�g., VII (�G�Z�c�k�b�m�k�b�m) – 
22–15 �l�u�k. �e.�g. �<�u�^�_�e�_�g�b�_ I �b II �]�h�j�b�a�h�g�l�h�\ �\ �d�Z-
�d�h�c-�l�h �f�_�j�_ �m�k�e�h�\�g�h�_, �i�h�k�d�h�e�v�d�m �g�b�`�g�y�y �q�Z�k�l�v 
�]�h�j�b�a�h�g�l�Z I �y�\�e�y�_�l�k�y �i�j�h�^�h�e�`�_�g�b�_�f �]�h�j�b�a�h�g�l�Z II, 
�d�h�l�h�j�u�c �k�h�^�_�j�`�b�l �j�u�o�e�u�_ �h�l�e�h�`�_�g�b�y, �k�h�h�l�\�_�l�k�l-
�\�m�x�s�b�_ �k�h�e�_�g�h�f�m �h�a�_�j�m.

�E. �b �F.  �E�b�d�b �g�Z�q�Z�e�b �j�Z�[�h�l�u �g�Z �f�_�k�l�h�g�Z�o�h�`�^�_-
�g�b�b �H�e�^�m�\�Z�c �\ 1932 �]. �b �m�`�_ �\ 1935 �]. �h�[�g�Z�j�m�`�b-
�e�b �i�_�j�\�u�_ �h�k�l�Z�g�d�b �]�h�f�b�g�b�g�Z, �d�h�l�h�j�u�_ �\ �g�Z�k�l�h�y-
�s�_�_ �\�j�_�f�y �h�l�g�h�k�y�l �d H. ergaster/erectus. �< 1955 �]. 
�\ �]�h�j�b�a�h�g�l�_ II �b�f �m�^�Z�e�h�k�v �g�Z�c�l�b �^�\�Z �a�m�[�Z, �^�Z�l�b-
�j�h�\�Z�g�g�u�o 1,5 �f�e�g �e.�g. �G�h �w�l�b �g�Z�o�h�^�d�b �g�_ �i�j�b-
�\�e�_�d�e�b �\�g�b�f�Z�g�b�y �m�q�_�g�u�o. �< 1956 �]. �\ �]�h�j�b�a�h�g�l�_ I, 
�k�e�h�_, �a�Z�e�_�]�Z�x�s�_�f �g�Z 7 �f  �g�b�`�_ �\�_�j�o�g�_�c �]�j�Z�g�b�p�u 
�w�i�b�a�h�^�Z �H�e�^�m�\�Z�c, �F.  �E�b�d�b �h�[�g�Z�j�m�`�b�e�Z �i�h�q�l�b �p�_-
�e�u�c �q�_�j�_�i �]�h�f�b�g�b�g�Z. �H�g �[�u�e �h�[�h�a�g�Z�q�_�g �d�Z�d �H�G 5 
�b �g�Z�a�\�Z�g �E.  �E�b�d�b Zinjanthropus boisei; �\ �g�Z�k�l�h�y�s�_�_ 
�\�j�_�f�y �_�]�h �h�l�g�h�k�y�l �d �j�h�^�m Australopithecus boisei. 
�G�Z�c�^�_�g�g�u�c �\ �h�d�j�m�`�_�g�b�b �d�h�k�l�_�c �`�b�\�h�l�g�u�o �b �]�j�m-
�[�u�o �d�Z�f�_�g�g�u�o �h�j�m�^�b�c �i�h�q�l�b �p�_�e�u�c �q�_�j�_�i �Z�\�k�l�j�Z-
�e�h�i�b�l�_�d�h�\�h�]�h �\�u�a�\�Z�e �[�h�e�v�r�h�c �b�g�l�_�j�_�k �m �m�q�_�g�u�o. 
�< 1960–1964 �]�]. �E. �b �F.  �E�b�d�b �\ �]�h�j�b�a�h�g�l�Z�o I �b II 
�h�l�d�j�u�e�b �d�j�Z�g�b�Z�e�v�g�u�_ �b �i�h�k�l�d�j�Z�g�b�Z�e�v�g�u�_ �n�j�Z�]-
�f�_�g�l�u �k�d�_�e�_�l�h�\ �g�_�k�d�h�e�v�d�b�o �h�k�h�[�_�c �]�h�f�b�g�b�g:
�H�G 4, 6, 7, 8, 13, 16.

�;�h�e�v�r�h�_ �\�g�b�f�Z�g�b�_ �k�i�_�p�b�Z�e�b�k�l�u �i�j�h�y�\�b�e�b �d �b�a-
�\�e�_�q�_�g�g�u�f �b�a �]�h�j�b�a�h�g�l�Z I, �[�h�e�_�_ �^�j�_�\�g�_�]�h �k�e�h�y, �q�_�f 
�k�e�h�c, �\ �d�h�l�h�j�h�f �a�Z�e�_�]�Z�e �q�_�j�_�i Z. boisei, �h�k�l�Z�g �d�Z�f 
�H�G 7 – �g�b�`�g�_�c �q�_�e�x�k�l�b, �l�_�f�_�g�g�h�c �d�h�k�l�b �b �d�h�k�l�y�f 
�d�b�k�l�_�c �j�m�d �f�h�e�h�^�h�]�h �k�m�s�_�k�l�\�Z. �W�l�Z �h�k�h�[�v �k�l�Z�e�Z 
�]�h�e�h�l�b�i�h�f �^�e�y �\�u�^�_�e�_�g�b�y �g�h�\�h�]�h �\�b�^�Z H. habi lis 
[ Leakey L.S.B.,   Tobias,   Napier, 1964]. �D�j�h�f�_ �l�h�]�h, 
�m�^�Z�e�h�k�v �m�k�l�Z�g�h�\�b�l�v, �q�l�h �d�Z�f�_�g�g�u�_ �h�j�m�^�b�y �\ �H�e-
�^�m�\�Z�_ �[�u�e�b �b�a�]�h�l�h�\�e�_�g�u H. habilis – �g�_�k�h �f�g�_�g-
�g�h, �i�j�y�f�h�o�h�^�y�s�b�f �k�m�s�_�k�l�\�h�f �k �h�[�t�_�f�h�f �f�h�a�]�Z
657–674 �k�f3. �D�m�e�v�l�m�j�h�k�h�^�_�j�`�Z�s�b�c �k�e�h�c �^�Z�l�b�j�h-
�\�Z�g �h�d. 1,8 �f�e�g �e.�g.

�< 1960–1980-�o �]�]. �d�h�k�l�g�u�_ �h�k�l�Z�l�d�b H. habilis 
�[�u�e�b �g�Z�c�^�_�g�u �g�_ �l�h�e�v�d�h �\ �j�Z�c�h�g�_ �<�_�e�b�d�h�]�h �:�n�j�b-
�d�Z�g�k�d�h�]�h �j�b�n�l�Z, �g�h �b �\ �X�`�g�h�c �:�n�j�b�d�_. �< 1970-�_ 
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� � � � � � �  � * I.  �ð������������������������ �������� Homo �� �î�"�������� �� ������ ���)�#���� �� �ó�����������,

�b �i�h�k�e�_�^�m�x�s�b�_ �]�h�^�u �\ �<�h�k�l�h�q�g�h�c �:�n�j�b�d�_ �g�Z-
�o�h�^�b�e�b �h�k�l�Z�g�d�b �]�h�f�b�g�b�g, �d�h�l�h�j�u�_ �i�h �h�k�g�h�\�g�u�f 
�f�h�j�n�h�e�h�]�b�q�_�k�d�b�f �o�Z�j�Z�d�l�_�j�b�k�l�b�d�Z�f �g�_ �f�h�]�e�b �[�u�l�v 
�i�j�b�q�b�k�e�_�g�u �d �\�b�^�m H. habilis.

�H�k�h�[�_�g�g�h �\�Z�`�g�h�_ �a�g�Z�q�_�g�b�_ �b�f�_�e�b �b�k�k�e�_�^�h�\�Z-
�g�b�y �\ �f�_�k�l�g�h�k�l�b �D�h�h�[�b-�N�h�j�Z (�\�h�k�l�h�q�g�u�c �[�_�j�_�] 
�h�a. �L�m�j�d�Z�g�Z) �\ �D�_�g�b�b. �K 1968 �]. �i�h�e�_�\�u�_ �j�Z�[�h-
�l�u �\ �w�l�h�f �j�Z�c�h�g�_ �i�j�h�\�h�^�b�l �J.  �E�b�d�b. �M�`�_ �\ �i�_�j-
�\�u�c �]�h�^ �[�u�e�b �h�[�g�Z�j�m�`�_�g�u �h�k�l�Z�g�d�b A. boisei
(KNM-ER 406), �^�Z�l�b�j�h�\�Z�g�g�u�_ 40�D / 40Ar-�f�_�l�h�^�h�f 
2,61 ± 0,26 �f�e�g �e.�g. �W�l�h �[�u�e �i�j�Z�d�l�b�q�_�k�d�b �i�h�e�g�u�c 
�q�_�j�_�i, �g�h �[�_�a �a�m�[�h�\, �h�q�_�g�v �i�h�o�h�`�b�c �g�Z �g�Z�o�h�^�d�m 
�H�G 5 �b�a �H�e�^�m�\�Z�y. �< �^�Z�e�v�g�_�c�r�_�f �[�u�e�b �h�l�d�j�u�l�u 
�d�h�k�l�g�u�_ �h�k�l�Z�l �d�b �g�_�k�d�h�e�v�d�b�o �h�k�h�[�_�c, �h�l�g�_�k�_�g-
�g�u�o �d H. habilis, �^�j�_�\�g�h�k�l�v�x �h�d. 1,9 �f�e�g �e.�g. 
[ Leakey R.E.F.,   Wood, 1973].

�G�Z�b�[�h�e�v�r�b�c �b�g�l�_�j�_�k �m �b�k�k�e�_�^�h�\�Z�l�_�e�_�c �\�u�a�\�Z�e 
�q�_�j�_�i KNM-ER 1470, �h�d. 150 �n�j�Z�]�f�_�g�l�h�\ �d�h�l�h�j�h-
�]�h �m�^�Z�e�h�k�v �k�h�[�j�Z�l�v �g�Z �i�e�h�s�Z�^�b �h�d. 400 �f2 [Lea-
key R.E.F., 1973]. �I�h �h�[�t�_�f�m �q�_�j�_�i�g�h�c �d�h�j�h�[�d�b, 
�^�h�k�l�b�]�Z�\�r�_�f�m 770–775 �k�f3, KNM-ER 1470 �i�j�_-
�\�h�k�o�h�^�b�e H. habilis �H�e�^�m�\�Z�y. �Q�_�j�_�i KNM-ER 1470 
�i�j�b�g�Z�^�e�_�`�Z�e �j�Z�g�g�_�f�m �]�h�f�b�g�b�g�m, �d�h�l�h�j�u�c �k�h�q�_�l�Z�e 
�i�e�_�a�b�h- �b �Z�i�h�f�h�j�n�g�u�_ �q�_�j�l�u. �J.  �E�b�d�b �h�l�g�h�k�b�e �w�l�h�l 
�q�_�j�_�i �d �j�h�^�m Homo, �g�h �g�_ �m�l�h�q�g�y�e �i�j�b�g�Z�^�e�_�`�g�h�k�l�v 
�d �d�Z�d�h�f�m-�e�b�[�h �\�b�^�m.

�I�h�a�^�g�_�_ �h�^�b�g �b�a �\�u�^�Z�x�s�b�o�k�y �Z�g�l�j�h�i�h�e�h�]�h�\ 
�<.�I .  �:�e�_�d�k�_�_�\ �\�u�k�l�m�i�b�e �k �i�j�_�^�e�h�`�_�g�b�_�f �i�j�b�q�b�k-
�e�b�l�v KNM-ER 1470 �d �g�h�\�h�f�m �\�b�^�m H. rudolfensis 
[1986]. �D �w�l�h�f�m �i�j�_�^�e�h�`�_�g�b�x �Z�g�l�j�h�i�h�e�h�]�b �h�l-
�g�_�k�e�b�k�v �k �[�h�e�v�r�b�f �\�g�b�f�Z�g�b�_�f, �o�h�l�y �q�Z�k�l�v �k�i�_-
�p�b�Z�e�b�k�l�h�\ �\�u�j�Z�a�b�e�Z �\�h�a�j�Z�`�_�g�b�y [  Wood,  Collard, 
1999]. �K�_�]�h�^�g�y �h�k�l�Z�_�l�k�y �^�b�k�d�m�k�k�b�h�g�g�u�f �\�h�i�j�h�k 
�h �^�Z�l�_ KNM-ER 1470. �J.  �E�b�d�b �^�Z�l�b�j�h�\�Z�e �g�Z�o�h�^-
�d�m 2,9 �f�e�g �e.�g. [ Leakey R.E.F., 1973]. �L�m�n KBS, 
�\ �d�h�l�h�j�h�f �h�[�g�Z�j�m�`�_�g�u �h�k�l�Z�l�d�b KNM-ER 1470, 
�^�Z�l�b�j�h�\�Z�g 39Ar / 40Ar-�f�_�l�h�^�h�f �h�d. 2,42 �f�e�g �e.�g.
[  Fitch,   Hooker,   Miller, 1976]. �;�h�e�_�_ �i�h�a�^�g�b�_ �b�k�k�e�_-
�^�h�\�Z�g�b�y �k �b�k�i�h�e�v�a�h�\�Z�g�b�_�f 40K / 40Ar-�f�_�l�h�^�Z �^�Z-
�e�b �^�Z�l�m 1,89 ± 0,01 �f�e�g �e.�g. [  McDougall et al., 
1980], �Z 39Ar / 40Ar-�f�_�l�h�^�Z – 1,88 ± 0,02 �f�e�g �e.�g. 
[ McDougall, 1985]. �I�h�k�e�_�^�g�y�y �^�Z�l�Z �i�j�b�g�y�l�Z �f�g�h-
�]�b�f�b �b�k�k�e�_�^�h�\�Z�l�_�e�y�f�b.

�?�s�_ �h�^�g�Z �g�Z�o�h�^�d�Z �b�a �D�h�h�[�b-�N�h�j�u – �q�_�j�_�i 
KNM-ER 1813 �]�h�f�b�g�b�g�Z, �d�h�l�h�j�u�c �`�b�e �\ �l�h �`�_ 
�\�j�_�f�y, �q�l�h �b H. rudolfensis, �b�e�b �g�_�k�d�h�e�v�d�h �i�h�a-
�`�_, �f�_�`�^�m 1,8 �b 1,9 �f�e�g �e.�g., – �h�l�e�b�q�Z�_�l�k�y �[�h�e�_�_ 
�Z�j�o�Z�b�q�g�u�f�b �o�Z�j�Z�d�l�_�j�b�k�l�b�d�Z�f�b. �H�[�t�_�f �f�h�a�]�Z �k�h-
�k�l�Z�\�e�y�e �\�k�_�]�h 510 �k�f3, �l.�_. �g�Z�o�h�^�b�e�k�y �\ �i�j�_�^�_�e�Z�o 
�\�Z�j�b�Z�p�b�c �w�l�h�]�h �i�h�d�Z�a�Z�l�_�e�y �m �Z�\�k�l�j�Z�e�h�i�b�l�_�d�h-
�\�u�o. KNM-ER 1813 �h�[�u�q�g�h �h�l�g�h�k�y�l �d H. habilis.
�O�h�l�y �]�h�e�h�\�g�h�c �f�h�a�] KNM-ER 1813 �i�h �h�[�t�_�f�m 
�f�_�g�v�r�_, �q�_�f �m H. habilis, �h�g �h�[�e�Z�^�Z�_�l �[�h�e�_�_ �i�j�h-

�]�j�_�k�k�b�\�g�u�f�b, �q�_�f �m �i�h�k�e�_�^�g�_�]�h, �q�_�j�l�Z�f�b �k�m�i�j�Z-
�h�j�[�b�l�Z�e�v�g�h�]�h �b �i�h�i�_�j�_�q�g�h�]�h �l�h�j�m�k�Z, �q�l�h �g�_ �b�k�d�e�x-
�q�Z�_�l �\�h�a�f�h�`�g�h�k�l�b �i�j�b�q�b�k�e�_�g�b�y �w�l�h�]�h �w�d�a�_�f�i�e�y�j�Z 
�d �j�Z�g�g�_�f�m H. erectus [  Cela-Conde,   Ayala, 2007].

�B�k�k�e�_�^�h�\�Z�l�_�e�b, �a�Z�g�b�f�Z�\�r�b�_�k�y �^�_�l�Z�e�v�g�u�f �k�j�Z�\-
�g�_�g�b�_�f �^�\�m�o �q�_�j�_�i�h�\ �b�a �f�_�k�l�g�h�k�l�b �D�h�h�[�b-�N�h�j�Z,
�\�u�^�\�b�g�m�e�b �i�j�_�^�i�h�e�h�`�_�g�b�_ �h �k�h�k�m�s�_�k�l�\�h�\�Z�g�b�b 
�^�\�m�o �j�Z�a�g�u�o �\�b�^�h�\. �M �Z�g�l�j�h�i�h�e�h�]�h�\ �h�g�h �\�k�l�j�_�l�b�e�h 
�g�_ �l�h�e�v�d�h �i�h�^�^�_�j�`�d�m, �g�h �b �\�h�a�j�Z�`�_�g�b�y.

�?�s�_ �h�^�g�Z �g�Z�o�h�^�d�Z – �q�_�j�_�i �b �g�b�`�g�y�y �q�_�e�x�k�l�v 
KNM-ER 1805 – �k�b�g�o�j�h�g�_�g KNM-ER 1813 �b �k�\�b-
�^�_�l�_�e�v�k�l�\�m�_�l �\ �i�h�e�v�a�m �i�j�_�^�i�h�e�h�`�_�g�b�y �h �k�h�k�m�s�_�k�l-
�\�h�\�Z�g�b�b �^�\�m�o �\�b�^�h�\. �W�l�h �[�u�e�Z �\�a�j�h�k�e�Z�y �h�k�h�[�v 
�k �h�[�t�_�f�h�f �]�h�e�h�\�g�h�]�h �f�h�a�]�Z �h�d. 600 �k�f3. �I�h �h�k�g�h�\-
�g�u�f �i�j�b�a�g�Z�d�Z�f �g�Z�o�h�^�d�m �k�\�y�a�u�\�Z�x�l �k �i�Z�j�Z�l�b�i�h�f 
H. ergaster; �;.  �<�m�^ �h�l�g�_�k �_�_ �d H. habilis [  Wood, 
1991].

�< �g�Z�k�l�h�y�s�_�_ �\�j�_�f�y �k�m�s�_�k�l�\�m�_�l �g�_�k�d�h�e�v�d�h �]�b-
�i�h�l�_�a �h �n�b�e�h�]�_�g�_�l�b�q�_�k�d�b�o �d�h�j�g�y�o �j�h�^�Z Homo. �H�l-
�k�m�l�k�l�\�b�_ �_�^�b�g�h�c �l�h�q�d�b �a�j�_�g�b�y �g�Z �w�\�h�e�x�p�b�x �Z�\�k�l-
�j�Z�e�h�i�b�l�_�d�h�\�u�o �b �i�j�h�b�k�o�h�`�^�_�g�b�_ Homo �h�[�t�y�k�g�y-
�_�l�k�y �g�_ �l�h�e�v�d�h �n�j�Z�]�f�_�g�l�Z�j�g�h�k�l�v�x �i�Z�e�_�h�Z�g�l�j�h-
�i�h�e�h�]�b�q�_�k�d�b�o �g�Z�o�h�^�h�d, �i�j�_�^�k�l�Z�\�e�y�x�s�b�o �w�i�h�o�b 
�i�e�b�h�p�_�g�Z �b �g�b�`�g�_�]�h �i�e�_�c�k�l�h�p�_�g�Z, �g�h �b �j�Z�a�e�b�q�b-
�y�f�b �\ �i�h�^�o�h�^�Z�o �d �j�_�r�_�g�b�x �i�j�h�[�e�_�f�u. �I�Z�e�_�h�Z�g�l-
�j�h�i�h�e�h�]�h�\ �f�h�`�g�h �j�Z�a�^�_�e�b�l�v �g�Z «�h�[�t�_�^�b�g�b�l�_�e�_�c», 
�i�j�b�^�_�j�`�b�\�Z�x�s�b�o�k�y �d�h�g�p�_�i�p�b�b �_�^�b�g�h�]�h �i�j�h�b�k-
�o�h�`�^�_�g�b�y �]�h�f�b�g�b�g, �b «�j�Z�a�^�_�e�b�l�_�e�_�c», �i�h�e�Z�]�Z-
�x�s�b�o, �q�l�h �[�u�e�h �g�_�k�d�h�e�v�d�h �i�Z�j�Z�e�e�_�e�v�g�u�o �i�m�l�_�c 
�]�_�g�_�a�b�k�Z Homo.

�>�e�y �j�_�d�h�g�k�l�j�m�d�p�b�b �\�h�a�f�h�`�g�h�]�h �k�p�_�g�Z�j�b�y �i�j�h-
�b�k�o�h�`�^�_�g�b�y �j�h�^�Z Homo �\�Z�`�g�h�_ �a�g�Z�q�_�g�b�_ �b�f�_�x�l 
�i�Z�e�_�h�Z�g�l�j�h�i�h�e�h�]�b�q�_�k�d�b�_ �g�Z�o�h�^�d�b �^�j�_�\�g�h�k�l�v�x �[�h-
�e�_�_ 2 �f�e�g �e�_�l. �B�o �i�h�d�Z �g�_�f�g�h�]�h. �H�^�g�h�c �b�a �i�_�j�\�u�o 
�g�Z�o�h�^�h�d Homo �^�j�_�\�g�_�_ 2 �f�e�g �e�_�l �[�u�e�Z �\�b�k�h�q�g�Z�y 
�d�h�k�l�v KNM-BC 1. �?�_ �h�[�g�Z�j�m�`�b�e�b �\ �h�d�l�y�[�j�_ 1965 �]. 
�\ �[�Z�k�k�_�c�g�_ �h�a. �;�Z�j�b�g�]�h �\ �j�Z�c�h�g�_ �o�h�e�f�h�\ �L�m�]�_�g-
�O�b�e�e�k �\ �D�_�g�b�b, �\ �h�l�e�h�`�_�g�b�y�o �n�h�j�f�Z�p�b�b �Q�_�f�_�j�h�g.
�W�l�Z �g�Z�o�h�^�d�Z �k�u�]�j�Z�e�Z �\�Z�`�g�m�x �j�h�e�v �\ �b�a�m�q�_�g�b�b 
�b �d�e�Z�k�k�b�n�b�d�Z�p�b�b �j�Z�g�g�b�o �]�h�f�b�g�b�g [  Sherwood, 
 Ward,  Hill, 2002]. �B�a�m�q�Z�\�r�b�_ �^�Z�g�g�m�x �d�h�k�l�v �k�i�_-
�p�b�Z�e�b�k�l�u �\�\�b�^�m �h�l�k�m�l�k�l�\�b�y �^�h�k�l�Z�l�h�q�g�h�]�h �k�j�Z�\�g�b-
�l�_�e�v�g�h�]�h �f�Z�l�_�j�b�Z�e�Z �g�_ �k�f�h�]�e�b �h�l�g�_�k�l�b �_�_ �d �h�i�j�_-
�^�_�e�_�g�g�u�f �j�h�^�m �b �\�b�^�m [  Tobias, 1993]. �<�b�k�h�q�g�Z�y 
�d�h�k�l�v �b�a �f�_�k�l�h �g�Z�o�h�`�^�_�g�b�y �Q�_�f�_�j�h�g �k�h�q�_�l�Z�_�l �p�_-
�e�u�c �j�y�^ �i�e�_�a�b�h �f�h�j�n�g�u�o �q�_�j�l �Z�\�k�l�j�Z�e�h�i�b�l�_�d�h�\�u�o 
�b �i�j�h�b�a�\�h�^�g�u�o �j�h�^�Z Homo. �;.  �<�m�^ �i�j�b�q�b�k�e�b�e �_�_ 
�d �j�h�^�m Homo �b �h�l�g�_�k �d �\�b�^�m H. rudolfensis [  Wood, 
1992]. �H�g �\�u�^�_�e�b�e �\�h�k�_�f�v �^�b�Z�]�g�h�k�l�b�q�_�k�d�b�o �i�j�b-
�a�g�Z�d�h�\ Homo, �i�h �[�h�e�v�r�b�g�k�l �\�m �b�a �g�b�o �\�b�k�h�q�g�Z�y 
�d�h�k�l�v KNM-BC 1, �k �_�]�h �l�h�q�d�b �a�j�_�g�b�y, �k�h�h�l�\�_�l�k�l-
�\�m�_�l �w�l�h�f�m �j�h�^�m. �;�h�e�_�_ �i�h�a�^�g�b�_ �b�k�k�e�_�^�h�\�Z�g�b�y, 
�i�j�h�\�_�^�_�g�g�u�_ �J.  �R�_�j�\�m�^�h�f �b �_�]�h �d�h�e�e�_�]�Z�f�b, 
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�\ �p�_�e�h�f �i�h�^�l�\�_�j�^�b�e�b �w�l�h�l �\�u�\�h�^ [  Sherwood, 
 Ward,  Hill, 2002]. �< �k�\�h�_�f �Z�g�Z�e�b�a�_ �h�g�b �b�k�o�h�^�b�e�b 
�b�a �n�b�e�h�]�_�g�_�l�b�d�b �b �\�u�\�h�^�h�\ �<.�O.  �D�b�f�[�_�e�Z �b �_�]�h 
�k�h�Z�\�l�h�j�h�\ �h �l�h�f, �q�l�h A. afarensis �[�u�e �i�j�_�^�r�_�k�l-
�\�_�g�g�b�d�h�f �\�k�_�o �[�h�e�_�_ �i�h�a�^ �g�b�o �]�h�f�b�g�b�g [  Kimbel, 
  White,   Johanson, 1988]. �F�Z�k�k�b�\�g�u�_ �Z�\�k�l�j�Z�e�h�i�b�l�_-
�d�b �k�n�h�j�f�b�j�h�\�Z�e�b �d�e�Z�^�m, �\ �d�h�l�h�j�h�c P. aethiopicus 
�y�\�e�y�e�k�y �i�j�_�^�r�_�k�l�\�_�g�g�b�d�h�f P. robustus �b P. boisei, 
�l�h�]�^�Z �d�Z�d A. africanus �b Homo �k�n�h�j�f�b�j�h�\�Z�e�b 
�g�_�a�Z�\�b�k�b�f�u�_ �d�e�Z�^�u. �W�l�m �l�h�q�d�m �a�j�_�g�b�y �j�Z�a�^�_�e�y-
�x�l �b �g�_�d�h�l�h�j�u�_ �^�j�m�]�b�_ �Z�g�l�j�h�i�h�e�h�]�b. �G�Z�i�j�b�f�_�j, 
�N.�?.  �=�j�b�g �b �;.  �<�m�^, �Z �l�Z�d�`�_ �=.  �K�m�\�Z �b �_�]�h �k�h�Z�\�l�h-
�j�u �g�Z �h�k�g�h�\�Z�g�b�b �b�k�k�e�_�^�h�\�Z�g�b�y �^�_�g�l�Z�e�v�g�h�c �f�h�j-
�n�h�e�h�]�b�b �]�h�f�b�g�b�g �n�b�g�Z�e�Z �i�e�b�h�p�_�g�Z – �j�Z�g�g�_�]�h 
�i�e�_�c�k�l�h�p�_�g�Z �i�h�^�l�\�_�j�^�b�e�b �w�l�b �n�b�e�h�]�_�g�_�l�b�q�_�k�d�b�_ 
�\�u�\�h�^�u �b �i�j�b�r�e�b �d �k�e�_�^�m�x�s�_�f�m �a�Z�d�e�x�q�_�g�b�x: 
�h�d. 2,95–2,7 �f�e�g �e.�g. �i�j�h�b�a�h�r�e�h �n�b�e�_�l�b�q�_ �k�d�h�_
�j�Z�a�^�_�e�_�g�b�_, �\ �j�_�a�m�e�v�l�Z�l�_ Australopithecus (Paran-
thropus) aethiopicus �h�l�^�_�e�b�e�k�y �h�l A. afarensis; 
�h�d. 2,5–2,4 �f�e�g �e.�g. �i�h�y�\�b�e�k�y �g�h�\�u�c �j�h� ̂Homo 
[  Suwa,   White,   Howell, 1996].

�Q�_�e�h�\�_�d�h�h�[�j�Z�a�g�u�o �h�[�_�a�v�y�g �b �j�Z�g�g�b�o �Z�\�k�l�j�Z-
�e�h�i�b�l�_�d�h�\�u�o �o�Z�j�Z�d�l�_�j�b�a�m�_�l �[�h�e�v�r�Z�y �i�g�_�\�f�Z�l�b�a�Z-
�p�b�y �\�b�k�h�q�g�u�o �d�h�k�l�_�c, �l.�_. �h�g�b �i�j�h�g�b�a�Z�g�u �\�h�a�^�m-
�o�h�g�h�k�g�u�f�b �i�h�e�h�k�l�y�f�b. �J.  �R�_�j�\�m�^ �b �_�]�h �d�h�e�e�_�]�b, 
�k�j�Z�\�g�b�\ KNM-BC 1 �b KNM-WT 17000, �\�u�y�\�b�e�b 
�k�m�s�_�k�l�\�_�g�g�u�_ �j�Z�a�e�b�q�b�y �f�_�`�^�m �g�b�f�b �i�h �k�l�_�i�_�g�b 
�i�g�_�\�f�Z�l�b�a�Z�p�b�b �\�b�k�h�q�g�u�o �d�h�k�l�_�c. �I�h �w�l�h�f�m �i�h�d�Z-
�a�Z�l�_�e�x �]�h�f�b�g�b�g �b�a �Q�_�f�_�j�h�g�Z �h�[�t�_�^�b�g�y�_�l�k�y �k �j�h-
�^�h�f Homo. �I�h �f�g�_�g�b�x �b�k�k�e�_�^�h�\�Z�l�_�e�_�c, �g�Z �k�\�y�a�v 
�k �j�h�^�h�f Homo �m�d�Z�a�u�\�Z�x�l �h�k�h�[�_�g�g�h�k�l�b �k�h�k�p�_-
�\�b�^�g�h�]�h �h�l�j�h�k�l�d�Z �\�b�k�h�q�g�h�c �d�h�k�l�b, �[�Z�j�Z�[�Z�g�g�Z�y 
�i�h�e�h�k�l�v �b �\�g�m�l�j�b�q�_�j�_�i�g�Z�y �k�h�k�m�^�b�k�l�Z�y �Z�g�Z�l�h�f�b�y. 
KNM-BC 1 �\ �h�l�e�b�q�b�_ �h�l A. afarensis, A. africanus, 
P. robustus �b P. aethiopicus �b�f�_�_�l �l�Z�d�`�_ �i�j�b�a�g�Z�d�b 
�i�h�\�u�r�_�g�b�y �w�g�p�_�n�Z�e�b�a�Z�p�b�b, �q�l�h �k�\�b�^�_�l�_�e�v�k�l�\�m�_�l 
�h �y�\�g�h�c �i�j�b�g�Z�^�e�_�`�g�h�k�l�b �d �j�h�^�m Homo. �W�l�Z �g�Z�o�h�^-
�d�Z �^�Z�l�b�j�m�_�l�k�y �\ �i�j�_�^�_�e�Z�o 2,456 ± 0,006 �b 2,392 ± 
± 0,013 �f�e�g �e.�g.

�< �D�_�g�b�b �\ �j�Z�c�h�g�_ �M�j�Z�o�Z, �\ �k�_�\�_�j�g�h�c �q�Z�k�l�b �^�j�_�\-
�g�_�]�h �h�a. �F�Z�e�Z�\�b, �\ �h�l�e�h�`�_�g�b�y�o �Q�b�\�h�g�^�h �h�[�g�Z�j�m-
�`�_�g�u �^�\�Z �n�j�Z�]�f�_�g�l�Z �g�b�`�g�_�c �q�_�e�x�k�l�b �]�h�f�b�g�b�g�Z, 
�h�[�h�a�g�Z�q�_�g�g�h�]�h �\ �d�Z�l�Z�e�h�]�_ �i�h�^ �r�b�n�j�h�f UR 501 
[  Wood, 1992;   Bromage,   Schrenk,   Zonneveld, 1995]. 
�?�]�h �i�j�b�g�Z�^�e�_�`�g�h�k�l�v �d �j�h�^�m Homo �m �[�h�e�v�r�b�g�k�l�\�Z 
�Z�g�l�j�h�i�h�e�h�]�h�\ �g�_ �\�u�a�u�\�Z�_�l �k�h�f�g�_�g�b�c. �L�j�m�^�g�h-
�k�l�v�x �y�\�e�y�_�l�k�y �i�j�b�q�b�k�e�_�g�b�_ �d �h�i�j�_�^�_�e�_�g�g�h�f�m �\�b�^�m 
UR 502, �^�Z�l�b�j�m�_�f�h�]�h 2,5–2,3 �f�e�g �e.�g. �I�j�_�h�[�e�Z�^�Z-
�_�l �f�g�_�g�b�_ �h �_�]�h �i�j�b�g�Z�^�e�_�`�g�h�k�l�b �d H. rudolfensis. 
�D �w�l�h�f�m �\�b�^�m �k�i�_�p�b�Z�e�b�k�l�u �h�l�g�h�k�y�l �q�_�l�u�j�_ �g�b�`�g�b�o 
�q�_�e�x�k�l�b: KNM-ER 1482, 1483, 1801 �b 1802 [  Wood, 
1992]. �G�Z�b�[�h�e�_�_ �o�h�j�h�r�h �k�h�o�j�Z�g�b�\�r�b�f�bc�y �y�\�e�y-
�x�l�k�y UR 501 �b KNM-ER 1802.

�;.  �<�m�^ �\�u�^�_�e�b�e �k�_�f�v �h�[�h�[�s�_�g�g�u�o �^�b�Z�]�g�h�k-
�l�b�q�_�k�d�b�o �i�j�b�a�g�Z�d�h�\, �o�Z�j�Z�d�l�_�j�b�a�m�x�s�b�o �g�b�`�g�x�x 
�q�_�e�x�k�l�v H. rudolfensis [Ibid.]. �<�k�_ �h�g�b, �a�Z �b�k�d�e�x-
�q�_�g�b�_�f �h�^�g�h�]�h, �b�f�_�x�l�k�y �m UR 501. �D�Z�d �h�l�f�_�q�Z�x�l 
�L.�=. �;�j�h�f�Z� ̀�b �_�]�h �k�h�Z�\�l�h�j�u, UR 501 �y�\�e�y�_�l�k�y �_�s�_ 
�h�^�g�b�f �i�h�^�l�\�_�j�`�^�_�g�b�_�f �i�j�Z�\�h�f�_�j�g�h�k�l�b �h�l�g�_�k�_-
�g�b�y �<.�I . �:�e�_�d�k�_�_�\�u�f [1986] �w�l�h�]�h �m�g�b�d�Z�e�v�g�h�]�h, 
�f�Z�k�k�b�\�g�h�]�h �\ �a�m�[�h-�e�b�p�_�\�h�f �h�l�g�h�r�_�g�b�b �j�Z�g�g�_-
�]�h �i�j�_�^�k�l�Z�\�b�l�_�e�y �j�h�^�Z Homo �d �h�l�^�_�e�v�g�h�f�m �\�b�^�m 
H. rudolfensis [  Bromage,   Schrenk,   Zonneveld, 1995]. 
�M �^�Z�g�g�h�]�h �\�b�^�Z �i�j�h�k�e�_�`�b�\�Z�_�l�k�y �k�h�q�_�l�Z�g�b�_ �i�j�b�a�g�Z-
�d�h�\ Homo �b Paranthropus, �q�l�h, �i�h �f�g�_�g�b�x �b�k�k�e�_�^�h-
�\�Z�l�_�e�_�c, �h�l�j�Z�`�Z�_�l �[�e�b�a�h�k�l�v �w�l�b�o �j�h�^�h�\ �d �h�[�s�_�f�m 
�i�j�_�^�d�m, �k�m�s�_�k�l�\�h�\�Z�\�r�_�f�m �h�d. 2,5 �f�e�g �e.�g. �b�e�b �j�Z-
�g�_�_ [Ibid.]. �:�\�l�h�j�u �\�u�^�\�b�]�Z�x�l �]�b�i�h�l�_�a�m �h �[�e�b�a�d�b�o 
�n�b�e�h�]�_�g�_�l�b�q�_�k�d�b�o �k�\�y�a�y�o H. rudolfensis �k �w�g�^�_-
�f�b�q�_�k�d�b�f�b �\�b�^�Z�f�b A. afarensis �b P. aethiopicus. 
A. afarensis �b H. rudolfensis �k�\�y�a�Z�g�u �f�_�`�^�m �k�h-
�[�h�c �d�Z�d �i�j�_�^�h�d – �i�h�l�h�f�h�d. �<�h�a�f�h�`�g�h �l�Z�d�`�_, �q�l�h 
H. rudolfensis �b P. aethiopicus �d�Z�d �\�b�^�u �i�j�h�b�a�h�r�e�b 
�h�l �i�h�i�m�e�y�p�b�b A. afarensis �j�Z�g�_�_ �h�d. 2,5 �f�e�g �e.�g.

�< �i�h�e�v�a�m �l�Z�d�h�]�h �\�u�\�h�^�Z �\ �d�Z�d�h�c-�l�h �f�_�j�_ �k�\�b-
�^�_�l�_�e�v�k�l�\�m�x�l �h�k�l�Z�g�d�b �]�h�f�b�g�b�g�Z KNM-WT 42718, 
�h�[�g�Z�j�m�`�_�g�g�u�_ �\ �D�_�g�b�b �d �a�Z�i�Z�^�m �h�l �h�a. �L�m�j�d�Z�g�Z 
�\ �n�h�j�f�Z�p�b�b �G�Z�q�m�d�m�c [  Prat et al., 2005]. �B�g�l�_�g-
�k�b�\�g�u�_ �Z�j�o�_�h�e�h�]�b�q�_�k�d�b�_ �j�Z�[�h�l�u �\ �w�l�h�f �j�Z�c�h�g�_ 
�\�_�^�m�l�k�y �k 1987 �]. �K�i�_�p�b�Z�e�b�k�l�Z�f�b �[�u�e�b �h�l�d�j�u�l�u 
�b �b�k�k�e�_�^�h�\�Z�g�u �[�h�e�_�_ 30 �Z�j�o�_�h�e�h�]�b�q�_�k�d�b�o �f�_�k�l�h-
�g�Z�o�h�`�^�_�g�b�c, �h�l�g�h�k�y�s�b�o�k�y �d 2,4–0,7 �f�e�g �e.�g.

�F�_�a�b�h-�^�b�k�l�Z�e�v�g�u�_ �b �[�m�d�d�h-�e�b�g�]�\�Z�e�v�g�u�_ �^�b�Z-
�f�_�l�j�u �F1 KNM-WT 42718 �k�m�s�_�k�l�\�_�g�g�h �h�l�e�b�q�Z-
�x�l�k�y �h�l �k�h�h�l�\�_�l�k�l�\�m�x�s�b�o �i�h�d�Z�a�Z�l�_�e�_�c �F1 �Z�\�k�l-
�j�Z�e�h�i�b�l�_�d�h�\�u�o �b �i�Z�j�Z�g�l�j�h�i�h�\. �M �w�l�h�c �g�Z�o�h�^�d�b 
�d�h�j�h�g�d�Z �^�e�b�g�g�Z�y, �m�a�d�Z�y �b �i�j�y�f�h�m�]�h�e�v�g�Z�y, �q�l�h �o�Z-
�j�Z�d�l�_�j�g�h �^�e�y �j�Z�g�g�b�o Homo. �L�Z�d�Z�y �m�a�d�Z�y �n�h�j�f�Z 
�F1 �j�Z�k�k�f�Z�l�j�b�\�Z�_�l�k�y �d�Z�d �f�h�j�n�h�e�h�]�b�q�_ �k�d�b�c �b�g�^�b-
�d�Z�l�h�j �k�o�h�^�k�l�\�Z �k Homo. �H�k�g�h�\�g�u�_ �o�Z�j�Z�d�l�_�j�b�k-
�l�b�d�b �F1 KNM-WT 42718 (�\�u�j�Z�`�_�g�g�h�_ �f�_�a�b�h-�^�b�k-
�l�Z�e�v�g�h�_ �m�^�e�b�g�_�g�b�_ �b �[�m�d�d�h-�e�b�g�]�\�Z�e�v�g�h�_ �k�m�`�_-
�g�b�_, �h�k�h�[�_�g�g�h�k�l�b �j�Z�k�i�h�e�h�`�_�g�b�y �[�m�]�h�j�d�h�\, �m�f�_-
�j�_�g�g�Z�y �\�u�j�Z�`�_�g�g�h�k�l�v �i�j�h�l�h�k�l�b�e�b�^�Z �b �^�j.) �m�d�Z-
�a�u�\�Z�x�l �g�Z �i�j�b�g�Z�^�e�_�`�g�h�k�l�v �b�g�^�b�\�b�^�Z �j�h�^�m �j�Z�g-
�g�b�o Homo. �H�g�b �h�l�e�b�q�Z�x�l �g�Z�o�h�^�d�m �h�l �a�m�[�h�\ A. afa-
rensis, A. anamensis, A. africanus �b P. boisei [Ibid., 
p. 237–238].

KNM-WT 42718 – �h�q�_�g�v �\�Z�`�g�Z�y �^�e�y �g�Z�m�d�b 
�g�Z�o�h�^�d�Z: �h�g�Z �y�\�e�y�_�l�k�y �^�h�d�Z�a�Z�l�_�e�v�k�l�\�h�f �h�[�b�l�Z-
�g�b�y �j�Z�g�g�b�o Homo �\ �j�Z�c�h�g�_ �h�a. �L�m�j�d�Z�g�Z �h�d. 2,34 ±
± 0,04 �f�e�g �e.�g. �b �a�Z�e�_�]�Z�e�Z �\ 100 �f �d �x�]�m �h�l �Z�j�o�_�h�e�h-
�]�b�q�_�k�d�h�c �k�l�h�y�g�d�b �E�h�d�Z�e�Z�e�_�c �\ �l�_�o �`�_ �e�b�l�h�k�l�j�Z�l�b-
�]�j�Z�n�b�q�_�k�d�b�o �b �]�_�h�f�h�j�n�h�e�h�]�b�q�_�k�d�b�o �m�k�e�h�\�b�y�o.
�L�Z�d�b�f �h�[�j�Z�a�h�f, �w�l�h�l �j�Z�g�g�b�c Homo �k�l�Z�g�h�\�b�l�k�y 
�h�^�g�b�f �b�a �\�_�j�h�y�l�g�u�o �d�Z�g�^�b�^�Z�l�h�\ �g�Z �Z�\�l�h�j�k�l�\�h �b�g-
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� � � � � � �  � * I.  �ð������������������������ �������� Homo �� �î�"�������� �� ������ ���)�#���� �� �ó�����������,

�^�m�k�l�j�b�b �E�h�d�Z�e�Z�e�_�c 1 �b 2�K, �o�h�l�y �b�k�k�e�_�^�h�\�Z�l�_�e�b 
�^�h�i�m�k�d�Z�x�l, �q�l�h �\ �^�Z�g�g�h�f �j�_�]�b�h�g�_ �h�[�b�l�Z�e�b �b �l�Z-
�d�b�_ �j�Z�a�g�h�\�b�^�g�h�k�l�b �]�h�f�b�g�b�^, �d�Z�d P. aethiopicus, 
�^�Z�l�b�j�h�\�Z�g�g�u�c 2,5 �f�e�g �e.�g. (�A�Z�i�Z�^�g�Z�y �L�m�j�d�Z�g�Z)
�b 2,4–2,3 �f�e�g �e.�g. (�[�Z�k�k�_�c�g �H�f�h), �b A. garhi, �^�Z�l�b-
�j�h�\�Z�g�g�u�c 2,5 �f�e�g �e.�g. (�;�h�m�j�b) �b �h�[�b�l�Z�\�r�b�c �\ �[�Z�k-
�k�_�c�g�_ �k�j�_�^�g�_�]�h �:�\�Z�r�Z �\ �W�n�b�h�i�b�b [Ibid., p. 238].

�H�k�h�[�h�_ �a�g�Z�q�_�g�b�_ �b�f�_�x�l �j�Z�k�d�h�i�d�b �^�\�m�o �f�_�k�l�h-
�g�Z�o�h�`�^�_�g�b�c – �E�h�d�Z�e�Z�e�_�c 1 �b 2 �k �d�Z�f�_�g�g�u�f�b 
�h�j�m�^�b�y�f�b, �d�h�l�h�j�u�_ �^�Z�l�b�j�m�x�l�k�y 2,4–2,3 �f�e�g �e.�g. 
�< 2002 �]. �\ �A�Z�i�Z�^�g�h�c �L�m�j�d�Z�g�_ �\ 100 �f  �d �x�]�m �h�l �Z�j-
�o�_�h�e�h�]�b�q�_�k�d�h�c �k�l�h�y�g�d�b �E�h�d�Z�e�Z�e�_�c 1 (LA1) �[�u�e 
�g�Z�c�^�_�g �o�h�j�h�r�h �k�h�o�j�Z�g�b�\�r�b�c�k�y �i�_�j�\�u�c �i�j�Z�\�u�c 
�g�b�`�g�b�c �f�h�e�y�j. �F�_�k�l�h�g�Z�o�h�`�^�_�g�b�_ �k �Z�g�l�j�h�i�h�e�h-
�]�b�q�_�k�d�b�f�b �g�Z�o�h�^�d�Z�f�b LA1�Z �j�Z�k�i�h�e�h�`�_�g�h �g�Z 2,2 �f 
�\�u�r�_ �l�m�n�Z �W�d�Z�e�Z�e�_�c, �d�h�l�h�j�u�c �g�_�k�d�h�e�v�d�h �f�e�Z�^�r�_ 
�l�m�n�Z F, �^�Z�l�b�j�h�\�Z�g�g�h�]�h 2,34 ± 0,04 �f�e�g �e.�g. �D�h�j�h�g-
�d�Z �a�m�[�Z LA1�Z �k�n�h�j�f�b�j�h�\�Z�e�Z�k�v �i�h�e�g�h�k�l�v�x, �Z �d�h�j�g�b 
�_�s�_ �g�_ �[�u�e�b �j�Z�a�\�b�l�u.

�I�j�b �b�k�k�e�_�^�h�\�Z�g�b�b �n�h�j�f�Z�p�b�b �O�Z�^�Z�j �\ �W�n�b�h�i�b�b 
�g�Z �j. �F�Z�d�Z�Z�f�b�l�Z�e�m �\ �]�h�j�b�a�h�g�l�_ �D�Z�^�Z �O�Z�j�n �h�[�g�Z-
�j�m�`�_�g�u �^�\�Z �f�_�k�l�h�g�Z�o�h�`�^�_�g�b�y – AL 894 �b AL 666 
[  Kimbel et al., 1996;   Goldman-Neuman,   Hovers, 
2009], �d�h�l�h�j�u�_ �j�Z�a�^�_�e�y�e�b 170 �f . �K�l�j�Z�l�b�]�j�Z�n�b-
�q�_�k�d�b �h�g�b �g�Z�o�h�^�b�e�b�k�v �\ �i�j�_�^�_�e�Z�o �k�Z�f�h�c �g�b�`�g�_�c 
�q�Z�k�l�b �n�h�j�f�Z�p�b�b �;�mc�b�^�b�f�Z, �g�b�`�_ �k�e�h�y �l�m�n�Z �<�D�L-3, 
�b�f�_�x�s�_�]�h �^�Z�l�m 2,36 ± 0,07 �f�e�g �e.�g.

�G�Z �f�_�k�l�h�g�Z�o�h�`�^�_�g�b�b AL 894 �\�k�d�j�u�l�Z �l�_�j�j�b�l�h-
�j�b�y �i�e�h�s�Z�^�v�x 21,5 �f2. �D�Z�f�_�g�g�u�_ �Z�j�l�_�n�Z�d�l�u �a�Z�e�_-
�]�Z�e�b �\ �[�h�e�v�r�b�g�k�l�\�_ �k�e�m�q�Z�_�\ �\ �k�e�h�_ �k �j�Z�k�k�_�b�\�Z�g�b�_�f 
�h�d. 30 �k�f �i�h �\�_�j�l�b�d�Z�e�b, �h�l�^�_�e�v�g�u�_ �g�Z�o�h�^�d�b �^�b�k�e�h-
�p�b�j�h�\�Z�e�b�k�v �g�Z �j�Z�k�k�l�h�y�g�b�b 60 �b � �̂Z�`�_ 100 �k�f �^�j�m�] 
�h�l �^�j�m�]�Z. �L�Z�d�h�_ �[�h�e�v�r�h�_ �j�Z�k�k�_�b�\�Z�g�b�_ �i�h �\�_�j�l�b�d�Z�e�b 
�k�\�y�a�Z�g�h, �i�h �f�g�_�g�b�x �b�k�k�e�_�^�h�\�Z�l�_�e�_�c, �k �\�e�b�y�g�b�_�f 
�i�h�k�l�^�_�i�h�a�b�p�b�h�g�g�u�o �i�j�h�p�_�k�k�h�\ �g�Z �d�m�e�v�l�m�j�h�k�h�^�_�j-
�`�Z�s�b�c �]�h�j�b�a�h�g�l.

�I�e�h�s�Z�^�v �\�k�d�j�u�l�h�c �l�_�j�j�b�l�h�j�b�b �g�Z �f�_�k�l�h�g�Z-
�o�h�`�^�_�g�b�b AL 666 �k�h�k�l�Z�\�e�y�_�l 20 �f 2. �:�j�l�_�n�Z�d�l�u 
�b �n�Z�m�g�b�k�l�b�q�_�k�d�b�_ �h�k�l�Z�l�d�b �a�Z�e�_�]�Z�e�b �\ �h�k�g�h�\�g�h�f 
�\ �l�h�e�s�_ �f�h�s�g�h�k�l�v�x 30–35 �k�f. �G�_�[�h�e�v�r�h�_ �d�h�e�b-
�q�_�k�l�\�h �d�Z�f�_�g�g�u�o �b�a�^�_�e�b�c �h�[�g�Z�j�m�`�_�g�h �\�u�r�_ �b �g�b-
�`�_ �h�k�g�h�\�g�h�]�h �d�m�e�v�l�m�j�h�k�h�^�_�j�`�Z�s�_�]�h �]�h�j�b�a�h�g�l�Z. 
�D�Z�f�_�g�g�u�c �b�g�\�_�g�l�Z�j�v �i�j�_�^�k�l�Z�\�e�_�g �\ �h�k�g�h�\�g�h�f 
�h�l�s�_�i�Z�f�b, �a�g�Z�q�b�l�_�e�v�g�Z�y �q�Z�k�l�v �d�h�l�h�j�u�o �k�h�o�j�Z-
�g�y�e�Z �`�_�e�\�Z�q�g�m�x �d�h�j�d�m. �K�j�_�^�b �h�l�s�_�i�h�\ �g�_ �[�u�e�h 
�Z�j�l�_�n�Z�d�l�h�\ �k�h �k�e�_�^�Z�f�b �f�h�^�b�n�b�d�Z�p�b�b. �G�Z �w�l�h�f 
�f�_�k�l�h�g�Z�o�h�`�^�_�g�b�b �g�Z�c�^�_�g�Z �o�h�j�h�r�h �k�h�o�j�Z�g�b�\-
�r�Z�y�k�y �i�h�q�l�b �i�h�e�g�Z�y �\�_�j�o�g�y�y �q�_�e�x�k�l�v �]�h�f�b�g�b�g�Z 
AL 666-1, �j�Z�a�^�_�e�_�g�g�Z�y �\�^�h�e�v �f�_�`�q�_�e�x�k�l�g�h�]�h �r�\�Z 
�g�Z �^�\�_ �q�Z�k�l�b. �G�Z �g�_�c �h�l�k�m�l�k�l�\�h�\�Z�e�b �g�_�d�h�l�h�j�u�_ 
�a�m�[�u, �g�h �b�f�_�e�Z�k�v �i�h�^�g�h�k�h�\�Z�y �a�h�g�Z. �Q�_�e�x�k�l�v �i�j�b-
�g�Z�^�e�_�`�Z�e�Z �f�h�e�h�^�h�c �\�a�j�h�k�e�h�c �h�k�h�[�b, �\�_�j�h�y�l�g�h, 
�f�m�`�k�d�h�]�h �i�h�e�Z.

�F�h�j�n�h�e�h�]�b�q�_�k�d�b AL 666-1 �h�l�e�b�q�Z�_�l�k�y �h�l 
A. afa rensis �b�a �O�Z�^�Z�j�Z �b �^�j�m�]�b�o �Z�\�k�l�j�Z�e�h�i�b�l�_�d�h-
�\�u�o. �H�g �[�h�e�_�_ �i�h�o�h�` �g�Z Homo �i�h �m�f�_�j�_�g�g�h�f�m 
�k�m�[�g�Z�a�Z�e�v�g�h�f�m �i�j�h�]�g�Z�l�b�a�f�m, �h�l�g�h�k�b�l�_�e�v�g�h �r�b-
�j�h�d�h�f�m �d�\�Z�^�j�Z�l�g�h�f�m �i�j�h�n�b�e�x �i�_�j�_�^�g�_�c �q�Z�k�l�b 
�\�_�j�o�g�_�c �q�_�e�x�k�l�b, �m�a�d�h�c �a�m�[�g�h�c �d�h�j�h�g�d�_ �i�_�j�\�h�]�h 
�d�h�j�_�g�g�h�]�h �a�m�[�Z [  Kimbel et al., 1996]. �B�k�k�e�_�^�h�\�Z�l�_-
�e�b �h�l�f�_�q�Z�x�l �j�h�f�[�h�\�b�^�g�m�x �n�h�j�f�m �\�l�h�j�h�]�h �f�h�e�y-
�j�Z, �h�g�Z �o�Z�j�Z�d�l�_�j�g�Z �^�e�y H. ergaster �b �\�k�l�j�_�q�Z�_�l�k�y 
�m �g�_�d�h�l�h�j�u�o H. habilis �b H. rudolfensis. �H�i�b�j�Z�y�k�v 
�g�Z �j�_�a�m�e�v�l�Z�l�u �k�j�Z�\�g�b�l�_�e�v�g�h�]�h �Z�g�Z�e�b�a�Z �k �h�k�l�Z�g�d�Z-
�f�b �^�j�m�]�b�o Homo, �h�g�b �k�^�_�e�Z�e�b �i�j�_�^�\�Z�j�b�l�_�e�v�g�u�c 
�\�u�\�h�^ �h �g�Z�b�[�h�e�v�r�_�c �[�e�b�a�h�k�l�b AL 666-1 �d �h�e�^�m-
�\�Z�c�k�d�b�f H. habilis, �g�h �g�_ �b�k�d�e�x�q�b�e�b �b �^�j�m�]�b�_ �\�Z-
�j�b�Z�g�l�u �l�Z�d�k�h�g�h�f�b�q�_�k�d�h�c �i�j�b�g�Z�^�e�_�`�g�h�k�l�b �w�l�h�c 
�h�k�h�[�b [Ibid.].

�G�_�k�f�h�l�j�y �g�Z �f �Z�e�h�q�b�k�e�_�g�g�h�k�l�v �i�h�a�^�g�_�i�e�b�h�p�_-
�g�h�\�u�o �h�k�l�Z�l�d�h�\ �i�j�_�^�k�l�Z�\�b�l�_�e�_�c �j�h�^�Z Homo, �f�h�`-
�g�h �m�l�\�_�j�`�^�Z�l�v, �q�l�h 2,5 �f�e�g �e.�g., �Z �f�h�`�_�l �[�u�l�v,
�g�_�k�d�h�e�v�d�h �j�Z�g�_�_ �i�j�h�b�a�h�r�e�h �\�u�^�_�e�_�g�b�_ �g�h�\�h�]�h 
�j�h�^�Z, �k �d�h�l�h�j�h�]�h �g�Z�q�b�g�Z�_�l�k�y �g�h�\�u�c �w�l�Z�i �\ �w�\�h�e�x-
�p�b�b �[�b�h�k�n�_�j�u – �Z�g�l�j�h�i�h�]�_�g�g�u�c, �d�Z�d �_�]�h �g�Z�a�\�Z�e 
�]�_�h�e�h�] �Z�d�Z�^. �: .�I .  �I�Z�\�e�h�\, �b�e�b �g�h�h�k�n�_�j�Z, �i�h �h�i�j�_�^�_-
�e�_�g�b�x �<.�B.  �<�_�j�g�Z�^�k�d�h�]�h �b �I .  �L�_�c�y�j�Z �^�_ �R�Z�j�^�_�g�Z.

�I�h �f�g�_�g�b�x �f�g�h�]�b�o �m�q�_�g�u�o, �a�Z�g�b�f�Z�x�s�b�o�k�y 
�i�j�h�[�e�_�f�h�c �Q�_�e�h�\�_�d�Z, �h�^�g�b�f �b�a �]�e�Z�\�g�u�o �n�Z�d�l�h�j�h�\ 
�^�Z�e�v�g�_�c�r�_�c �]�h�f�b�g�b�a�Z�p�b�b �Z�\�k�l�j�Z�e�h�i�b�l�_�d�h�\�u�o �y�\-
�e�y�_�l�k�y �b�a�f�_�g�_�g�b�_ �w�d�h�e�h�]�b�q�_�k�d�b�o �m�k�e�h�\�b�c �\ �<�h�k-
�l�h�q�g�h�c �b �X�`�g�h�c �:�n�j�b�d�_, �g�Z�q�Z�\�r�_�_�k�y 3,2 �f�e�g �e.�g.
�< �w�l�h �\�j�_�f�y, �i�h �^�Z�g�g�u�f �b�k�k�e�_�^�h�\�Z�g�b�c �d�e�b�f�Z�l�Z, 
�j�Z�k�l�b�l�_�e�v�g�h�]�h �b �`�b�\�h�l�g�h�]�h �f�b�j�Z, �g�Z�k�l�m�i�b�e�h �i�h-
�o�h�e�h�^�Z�g�b�_, �\�k�e�_�^�k�l�\�b�_ �q�_�]�h �l�j�h�i�b�q�_�k�d�Z�y �b �k�m�[-
�l�j�h�i�b�q�_�k�d�Z�y �j�Z�k�l�b�l�_�e�v�g�h�k�l�v �k�f�_�g�b�e�Z�k�v �k�Z�\�Z�g�g�h�c. 
�B�a�f�_�g�_�g�b�y �d�e�b�f�Z�l�Z, �h�l�g�h�k�y�s�b�_�k�y �d �i�_�j�b�h�^�m �i�h�a�`�_
2,5 �f�e�g �e.�g., �g�Z�r�e�b �h�l�j�Z�`�_�g�b�_ �g�Z �a�g�Z�q�b�l�_�e�v�g�h�c 
�l�_�j�j�b�l�h�j�b�b �a�_�f�g�h�]�h �r�Z�j�Z. �< �<�h�k�l�h�q�g�h�c �:�n�j�b�d�_ 
�h�g�b �k�h�\�i�Z�e�b �k �l�_�d�l�h�g�b�q�_�k�d�b�f�b �i�j�h�p�_�k�k�Z�f�b, �\ �j�_-
�a�m�e�v�l�Z�l�_ �d�h�l�h�j�u�o �g�Z �a�Z�i�Z�^�_ �:�n�j�b�d�Z�g�k�d�h�]�h �j�b�n�l�Z 
�k�n�h�j�f�b�j�h�\�Z�e�Z�k�v �]�h�j�g�Z�y �p�_�i�v, �k�l�Z�\�r�Z�y �[�Z�j�v�_�j�h�f 
�g�Z �i�m�l�b �f�m�k�k�h�g�h�\ �k�h �k�l�h�j�h�g�u �:�l�e�Z�g�l�b�q�_�k�d�h�]�h �h�d�_-
�Z�g�Z. �G�Z �\�h�k�l�h�d�_ �j�b�n�l�Z �h�[�j�Z�a�h�\�Z�e�Z�k�v �a�Z�k�m�r�e�b�\�Z�y 
�a�h�g�Z �k �[�h�e�_�_ �g�b�a�d�b�f�b �l�_�f�i�_�j�Z�l�m�j�Z�f�b. �G�Z �a�g�Z�q�b-
�l�_�e�v�g�h�c �l�_�j�j�b�l�h�j�b�b �<�h�k�l�h�q�g�h�c �b �X�`�g�h�c �:�n-
�j�b�d�b �n�h�j�f�b�j�m�_�l�k�y �k�Z�\�Z�g�g�Z �k �k�h�h�l�\�_�l�k�l�\�m�x�s�_�c 
�j�Z�k�l�b�l�_�e�v�g�h�k�l�v�x �b �`�b�\�h�l�g�u�f �f�b�j�h�f [ Ganopolski, 
  Rahmstorf, 2001].

�B�a�f�_�g�_�g�b�y �e�Z�g�^�r�Z�n�l�h�\, �j�Z�k�l�b�l�_�e�v�g�h�k�l�b, �Z �k�e�_-
�^�h�\�Z�l�_�e�v�g�h, �i�j�b�o�h�^ �\ �<�h�k�l�h�q�g�m�x �b �X�`�g�m�x �:�n-
�j�b�d�m �g�h�\�u�o �\�b�^�h�\ �`�b�\�h�l�g�u�o �k�l�Z�e�b �i�j�b�q�b�g�Z�f�b, 
�k �h�^�g�h�c �k�l�h�j�h�g�u, �\�u�f�b�j�Z�g�b�y �l�_�o �j�h�^�h�\ �b �\�b�^�h�\ �]�h-
�f�b�g�b�^, �d�h�l�h�j�u�_ �g�_ �k�f�h�]�e�b �i�j�b�k�i�h�k�h�[�b�l�v�k�y �d �k�f�_�g�_ 
�w�d�h�e�h�]�b�q�_�k�d�b�o �m�k�e�h�\�b�c, �k �^�j�m�]�h�c – �d�e�Z�^�h�]�_�g�_�a�Z: 
�b�a �Z�\�k�l�j�Z�e�h�i�b�l�_�d�h�\�u�o �\�u�^�_�e�b�e�Z�k�v �g�h�\�Z�y �w�\�h�e�x-
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�p�b�h�g�g�Z�y �e�b�g�b�y, �i�j�_�^�k�l�Z�\�b�l�_�e�b �d�h�l�h�j�h�c �\ �i�j�h�p�_�k-
�k�_ �]�h�f�b�g�b�a�Z�p�b�b �i�_�j�_�r�e�b �d �b�a�]�h�l�h�\�e�_�g�b�x �b �i�h-
�k�l�h�y�g�g�h�f�m �i�j�b�f�_�g�_�g�b�x �h�j�m�^�b�c �b�a �d�Z�f�g�y, �d�h�k�l�b, 
�^�_�j�_�\�Z, �l.�_. �i�j�h�b�k�o�h�^�b�e�h �n�h�j�f�b�j�h�\�Z�g�b�_ �j�h�^�Z Homo,
�d�h�l�h�j�u�c �\�u�j�Z�[�Z�l�u�\�Z�e �g�h�\�u�_, �[�h�e�_�_ �k�h�\�_�j�r�_�g�g�u�_ 
�Z�^�Z�i�l�Z�p�b�h�g�g�u�_ �k�l�j�Z�l�_�]�b�b.

�K�_�]�h�^�g�y �g�_�l �m�[�_�^�b�l�_�e�v�g�u�o �i�Z�e�_�h�Z�g�l�j�h�i�h�e�h-
�]�b�q�_�k�d�b�o �k�\�b�^�_�l�_�e�v�k�l�\ �g�Z�q�Z�e�Z �w�l�h�]�h �i�j�h�p�_�k�k�Z, 
�g�h �b�f�_�x�l�k�y �Z�j�o�_�h�e�h�]�b�q�_�k�d�b�_ �^�Z�g�g�u�_. �K�Z�f�u�_ �^�j�_�\-
�g�b�_ �d�Z�f�_�g�g�u�_ �h�j�m�^�b�y �b�a �D�Z�^�Z-�=�h�g�u �^�Z�l�b�j�m�x�l�k�y 
2,6–2,5 �f�e�g �e.�g. �G�_�k�f�h�l�j�y �g�Z �h�l�k�m�l�k�l�\�b�_ �i�Z�e�_�h-
�Z�g�l�j�h�i�h�e�h�]�b�q�_�k�d�b�o �h�k�l�Z�l�d�h�\ �i�j�_�^�k�l�Z�\�b�l�_�e�_�c �j�h�^�Z 
Homo, �h�l�g�h�k�y�s�b�o�k�y �d �w�l�h�f�m �\�j�_�f�_�g�b, �m �g�Z�k �_�k�l�v 
�h�k�g�h�\�Z�g�b�y �g�Z�^�_�y�l�v�k�y, �q�l�h �j�Z�g�h �b�e�b �i�h�a�^�g�h �\ �<�h�k-
�l�h�q�g�h�c �:�n�j�b�d�_ �l�Z�d�b�_ �f�Z�l�_�j�b�Z�e�u �[�m�^�m�l �g�Z�c�^�_�g�u.

�J�_�r�_�g�b�_ �i�j�h�[�e�_�f�u �n�h�j�f�b�j�h�\�Z�g�b�y �j�h�^�Z Homo 
�a�Z�l�j�m�^�g�_�g�h �\�\�b�^�m �f�Z�e�h�q�b�k�e�_�g�g�h�k�l�b �i�Z�e�_�h�Z�g�l-
�j�h�i�h�e�h�]�b�q�_�k�d�h�]�h �f�Z�l�_�j�b�Z�e�Z, �Z �l�Z�d�`�_ �j�Z�a�g�u�o �i�h�^-
�o�h�^�h�\ �\ �_�]�h �b�g�l�_�j�i�j�_�l�Z�p�b�b. �G�Z�b�[�h�e�_�_ �f�Z�k�k�h-
�\�u�c �f�Z�l�_�j�b�Z�e �[�u�e �i�h�e�m�q�_�g �g�Z �\�h�k�l�h�q�g�h�f �[�_�j�_�]�m 
�h�a. �L�m�j�d�Z�g�Z �\ �f�_�k�l�h�g�Z�o�h�`�^�_�g�b�y�o �D�h�h�[�b-�N�h�j�u, �]�^�_ 
�i�j�h�\�h�^�b�e �b�k�k�e�_�^�h�\�Z�g�b�y �J.  �E�b�d�b. �A�^�_�k�v �g�Z�c�^�_�g�u 
�[�h�e�_�_ 5 �l�u�k. �h�[�j�Z�a�p�h�\, �\ �l.�q. �^�h�\�h�e�v�g�h �o�h�j�h�r�h 
�k�h�o�j�Z�g�b�\�r�b�_�k�y �q�_�j�_�i�Z [  Cela-Conde,   Ayala, 2007]. 
�D�e�Z�k�k�b�n�b�d�Z�p�b�b �w�l�b�o �g�Z�o�h�^�h�d �i�h�k�\�y�s�_�g�h �f�g�h�]�h �j�Z-
�[�h�l. �I�h �f�g�_�g�b�x �: .  �M�h�e�d�_�j�Z, �\ �D�h�h�[�b-�N�h�j�_ �\ �d�h�g�p�_ 
�i�e�b�h�p�_�g�Z – �k�Z�f�h�f �g�Z�q�Z�e�_ �i�e�_�c�k�l�h�p�_�g�Z �h�[�b�l�Z�e�b 
�i�j�_�^�k�l�Z�\�b�l�_�e�b �q�_�l�u�j�_�o �l�Z�d�k�h�g�h�\ �]�h�f�b�g�b�g: �l�Z�d-
�k�h�g, �\�d�e�x�q�Z�x�s�b�c �f�Z�k�k�b�\�g�u�_ �n�h�j�f�u; �^�\�Z �l�Z�d�k�h-
�g�Z, �h�[�t�_�^�b�g�y�x�s�b�_ �]�j�Z�p�b�e�v�g�u�_ �n�h�j�f�u (�j�Z�g�g�b�_ 
�b �i�h�a�^ �g�b�_ – KNM-ER 3733, 3883); �l�Z�d�k�h�g, �b�f�_�x-
�s�b�c �g�Z�b�[�h�e�_�_ �k�o�h�^�g�u�_ �f�h�j�n�h�e�h�]�b�q�_�k�d�b�_ �q�_�j�l�u 
�k �w�j�_�d�l�h�b�^�g�u�f�b �n�h�j�f�Z�f�b �Y�\�u �b �D�b�l�Z�y [  Walker, 
1981]. �G�Z�b�[�h�e�_�_ �\�Z�`�g�h�_ �a�g�Z�q�_�g�b�_ �b�f�_�x�l �l�Z�d�k�h-
�g�u, �g�_ �h�l�g�h�k�y�s�b�_�k�y �d �Z�\�k�l�j�Z�e�h�i�b�l�_�d�h�\�u�f. �;.  �<�m�^, 
�i�j�h�Z�g�Z�e�b�a�b�j�h�\�Z�\ �f�h�j�n�h�e�h�]�b�q�_�k�d�b�_ �h�k�h�[�_�g�g�h�k�l�b 
�h�[�g�Z�j�m�`�_�g�g�u�o �\ �D�h�h�[�b-�N�h�j�_ KNM-ER 1470,
1813, 3733, 3833, �i�j�b�r�_�e �d �a�Z�d�e�x�q�_�g�b�x �h�[ �b�o �k�m-
�s�_�k�l�\�_�g�g�h�f �h�l�e�b�q�b�b �h�l �Z�\�k�l�j�Z�e�h�i�b�l�_�d�h�\�u�o �b �\�h�a-
�f�h�`�g�h�k�l�b �\�u�^�_�e�_�g�b�y �\ �k�\�y�a�b �k �w�l�b�f �l�j�_�o �l�Z�d�k�h�g�h�\ 
�j�h�^�Z Homo [  Wood, 1985].

�;�h�e�v�r�h�_ �j�Z�a�g�h�h�[�j�Z�a�b�_ �i�Z�e�_�h�Z�g�l�j�h�i�h�e�h�]�b�q�_-
�k�d�b�o �g�Z�o�h�^�h�d �b�a �D�h�h�[�b-�N�h�j�u �i�h�a�\�h�e�y�_�l �b�k�k�e�_�^�h-
�\�Z�l�_�e�y�f �\�u�^�_�e�b�l�v �q�_�l�u�j�_ �l�b�i�Z �l�Z�d�k�h�g�h�\. �D �f�Z�k�k�b�\-
�g�h�f�m (�j�h�[�m�k�l�m�k�g�h�f�m) �l�Z�d�k�h�g�m �i�j�_�^�e�Z�]�Z�_�l�k�y �h�l�g�_�k�l�b 
Paranthropus boisei. �H�k�l�Z�_�l�k�y �h�l�d�j�u�l�u�f �\�h�i�j�h�k 
�h �\�h�a�f�h�`�g�h�k�l�b �h�[�t�_�^�b�g�_�g�b�y �h�[�j�Z�a�p�h�\, �o�Z�j�Z�d�l�_-
�j�b�a�m�x�s�b�o�k�y �[�h�e�v�r�b�f �h�[�t�_�f�h�f �]�h�e�h�\�g�h�]�h �f�h�a�]�Z, 
�g�h �j�y�^�h�f �i�j�b�f�b�l�b�\�g�u�o �q�_�j�l, �\ �h�^�b�g �\�b�^ H. habilis 
�b�e�b �\�u�^�_�e�_�g�b�y �_�s�_ �h�^�g�h�]�h �\�b�^�Z – H. rudolfensis. 
�I�Z�e�_�h�Z�g�l�j�h�i�h�e�h�]�b�q�_�k�d�b�_ �g�Z�o�h�^�d�b �[�h�e�_�_ �i�h�a�^�g�_�]�h 
�i�_�j�b�h�^�Z �f�h�]�m�l �[�u�l�v �h�l�g�_�k�_�g�u �d H. ergaster/erectus 
[  Cela-Conde,   Ayala, 2007].

�I�h�y�\�e�_�g�b�_ �j�h�^�Z Homo �\ �<�h�k�l�h�q�g�h�c �b �X�`�g�h�c 
�:�n�j�b�d�_ �k�\�y�a�Z�g�h �k �i�h�e�b�f�h�j�n�b�a�f�h�f �w�l�h�]�h �l�Z�d�k�h-
�g�Z. �A�^�_�k�v �w�l�h�l �j�h�^ �[�u�e �i�j�_�^�k�l�Z�\�e�_�g �l�j�_�f�y �\�b�^�Z-
�f�b: H. rudolfensis, H. habilis, H. ergaster [  Wood, 
1991]. H. ergaster/erectus, �\�u�c�^�y �b�a �:�n�j�b�d�b �i�h�k-
�e�_ 2 �f�e�g �e.�g., �j�Z�k�i�j�h�k�l�j�Z�g�b�\�r�b�k�v �g�Z �l�_�j�j�b�l�h�j�b-
�y�o �?�\�j�h�i�u �b �:�a�b�b �b �h�k�\�h�b�\ �j�Z�a�e�b�q�g�u�_ �w�d�h�e�h�]�b-
�q�_�k�d�b�_ �g�b�r�b, �^�b�\�_�j�]�b�j�h�\�Z�e, �q�l�h �i�j�b�\�_�e�h �d �_�s�_ 
�[�h�e�v�r�_�f�m �j�Z�a�g�h�h�[�j�Z�a�b�x �j�h�^�Z Homo. �F�h�j�n�h�e�h-
�]�b�q�_�k�d�b�_ �h�l�e�b�q�b�y �w�j�_�d�l�h�b�^�g�u�o �n�h�j�f �\ �:�n�j�b�d�_, 
�:�a�b�b �b �?�\�j�h�i�_ – �j�_�a�m�e�v�l�Z�l, �k �g�Z�r�_�c �l�h�q�d�b �a�j�_�g�b�y, 
�\�g�m�l�j�b�\�b�^�h�\�h�]�h, �Z �g�_ �f�_�`�\�b�^�h�\�h�]�h �j�Z�a�g�h�h�[�j�Z�a�b�y. 
�<.  �D�b�f�[�_�e �b �_�]�h �k�h�Z�\�l�h�j�u, �i�j�b�q�b�k�e�y�y AL 666-1
�b�a �O�Z�^�Z�j�Z (�W�n�b�h�i�b�y) �d �\�b�^�m H. habilis �^�j�_�\�g�h�k�l�v�x 
2,33 �f�e�g �e.�g., �g�_ �b�k�d�e�x�q�Z�e�b, �q�l�h �k�Z�f�u�f �j�Z�g�g�b�f 
�i�j�_�^�k�l�Z�\�b�l�_�e�_�f �j�h�^�Z Homo �f�h�] �[�u�l�v H. habilis. 
�;.  �<�m�^ �k�q�b�l�Z�e, �q�l�h �\�k�_ �i�h�a�^�g�b�_ Homo �i�j�h�b�a�h�r�e�b 
�h�l H. rudolfensis [  Wood, 1994]. �B�a �Z�\�k�l�j�Z�e�h�i�b�l�_-
�d�h�\�u�o �g�Z�b�[�h�e�_�_ �j�_�Z�e�v�g�u�f �i�j�_�^�d�h�f �h�^�g�b �Z�g�l�j�h�i�h-
�e�h�]�b �k�q�b�l�Z�x�l A. afarensis [  Johanson,   Blake, 1996], 
�^�j�m�]�b�_ – A. africanus [  Tobias, 1991]. �I�h �f�g�_�g�b�x 
�; . �<�m�^�Z, H. habilis �i�j�h�b�a�h�r�_�e �h�l A. afarensis, 
a H. rudolfensis – �h�l �_�s�_ �h�^�g�h�c �[�h�e�_�_ �i�h�a�^�g�_�c �n�h�j-
�f�u �Z�n�Z�j�k�d�b�o �Z�\�k�l�j�Z�e�h�i�b�l�_�d�h�\�u�o [  Wood, 1994].

�;�h�e�v�r�b�g�k�l�\�h �Z�g�l�j�h�i�h�e�h�]�h�\ �d �j�Z�g�g�b�f �i�j�_�^�k�l�Z-
�\�b�l�_�e�y�f �j�h�^�Z Homo �h�l�g�h�k�y�l �^�\�Z �\�b�^�Z: H. habilis 
�b H. rudolfensis. �J�Z�a�^�_�e�_�g�b�_ �w�l�b�o �l�Z�d�k�h�g�h�\ �g�Z �^�\�Z 
�\�b�^�Z – �i�j�h�[�e�_�f�Z �^�b�k�d�m�k�k�b�h�g�g�Z�y. �K�j�_�^�b �i�h�a�^�g�_-
�i�e�b�h�p�_�g�h�\�u�o Homo �d H. rudolfensis �i�j�b�q�b�k�e�_�g 
UR 501 �b�a �F�Z�e�Z�\�b �^�j�_�\�g�h�k�l�v�x 2,5–2,3 �f�e�g �e.�g. 
�;.  �<�m�^ �d �w�l�h�f�m �\�b�^�m �h�l�g�_�k �l�Z�d�`�_ �\�b�k�h�q�g�m�x �d�h�k�l�v 
KNM-BC 1, �^�Z�l�b�j�m�_�f�m�x 2,456 ± 0,0064 �b 2,393 ± 
± 0,013 �f�e�g �e.�g. [  Wood, 1992], �o�h�l�y �g�_ �b�k�d�e�x�q�b�e, 
�q�l�h H. habilis �b H. rudolfensis �f�h�]�m�l �i�j�b�g�Z�^�e�_�`�Z�l�v 
�j�h�^�m �Z�\�k�l�j�Z�e�h�i�b�l�_�d�h�\�u�o [  Wood,  Collard, 1999].

�I�j�b �h�[�k�m�`�^�_�g�b�b �i�j�h�[�e�_�f�u �b�k�l�h�d�h�\ �\�b�^�Z 
H. rudolfensis �g�_�e�v�a�y �b�]�g�h�j�b�j�h�\�Z�l�v �i�j�_�^�i�h�e�h�`�_-
�g�b�_, �\�u�^�\�b�g�m�l�h�_ �F.  �E�b�d�b �b �_�_ �k�h�Z�\�l�h�j�Z�f�b, �d�h�l�h�j�u�_ 
�\�u�^�_�e�b�e�b �j�h�^ Kenyanthropus �g�Z �h�k�g�h�\�_ �g�Z�o�h�^�d�b 
K. platyops, �h�l�d�j�u�l�u�c �g�Z �f�_�k�l�h�g�Z�o�h�`�^�_�g�b�b �E�h�f�_�d-
�\�b, �\�d�e�x�q�b�e�b �\ �g�_�]�h K. rudolfensis [ Leakey M.G.
et al., 2001]. �D.  �K�_�e�Z-�D�h�g�^�_ �b �N.  �:�c�Z�e�Z �i�j�_�^�i�h�e�h-
�`�b�e�b, �q�l�h �\�b� ̂Homo �i�h�y�\�b�e�k�y �b�a K. platyops, �d�h-
�l�h�j�u�c �k�e�_�^�m�_�l �h�[�h�a�g�Z�q�b�l�v �d�Z�d H. platyops [  Cela-
Conde,   Ayala, 2003].

�G�Z�b�[�h�e�_�_ �f�Z�k�k�h�\�u�c �i�Z�e�_�h�Z�g�l�j�h�i�h�e�h�]�b�q�_�k�d�b�c 
�f�Z�l�_�j�b�Z�e �i�h�e�m�q�_�g �i�h H. habilis. �W�l�h�l �l�Z�d�k�h�g �b�a-
�f�_�g�b�e �i�j�_�^�k�l�Z�\�e�_�g�b�y �h�[ �w�\�h�e�x�p�b�b �j�h�^�Z Homo, 
�\ �h�k�h�[�_�g�g�h�k�l�b �h �d�h�]�g�b�l�b�\�g�u�o �\�h�a�f�h�`�g�h�k�l�y�o, �k�i�h-
�k�h�[�g�h�k�l�b �a�\�m�d�h�\�h�]�h �h�[�s�_�g�b�y [  Tobias, 2005]. �K�\�y-
�a�Z�g�g�Z�y �k �g�b�f �d�Z�f�_�g�g�Z�y �b�g�^�m�k�l�j�b�y �i�h�e�m�q�b�e�Z �g�Z-
�a�\�Z�g�b�_ �h�e�^�m�\�Z�g�k�d�h�c. �<�u�^�_�e�_�g�b�_ �^�Z�g�g�h�]�h �\�b�^�Z 
�[�u�e�h �k�\�y�a�Z�g�h �k �[�h�e�v�r�b�f�b �l�j�m�^�g�h�k�l�y�f�b: �l�Z�d�k�h�g 
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� � � � � � �  � * I.  �ð������������������������ �������� Homo �� �î�"�������� �� ������ ���)�#���� �� �ó�����������,

�d�e�Z�k�k�b�n�b�p�b�j�h�\�Z�e�k�y �d�Z�d Australopithecus africanus 
habilis, A. habilis, H. erectus habilis, H. erectus
(�g�_�m�k�l�Z�g�h�\�e�_�g�g�u�c �i�h�^�\�b�^) [  Tobias, 1992]. �B �^�h �g�Z�k-
�l�h�y�s�_�]�h �\�j�_�f�_�g�b H. habilis �j�Z�k�k�f�Z�l�j�b�\�Z�_�l�k�y �Z�g�l-
�j�h�i�h�e�h�]�Z�f�b �\ �k�b�k�l�_�f�Z�l�b�d�_ �n�b�e�h�]�_�g�_�a�Z �i�h-�j�Z�a�g�h�f�m. 
�I�j�h�l�b�\�g�b�d�b �i�j�b�q�b�k�e�_�g�b�y H. habilis �d �j�h�^�m Homo 
�Z�j�]�m�f�_�g�l�b�j�h�\�Z�e�b �k�\�h�x �l�h�q�d�m �a�j�_�g�b�y �l�_�f, �q�l�h 
�^�h �g�Z�o�h�^�h�d �w�l�h�]�h �l�Z�d�k�h�g�Z �k�q�b�l�Z�e�h�k�v �g�_�\�h�a�f�h�`�g�u�f 
�k�m�s�_�k�l�\�h�\�Z�g�b�_ �_�s�_ �d�Z�d�h�]�h-�l�h �]�h�f�b�g�b�^�Z, �a�Z�g�b�f�Z-
�x�s�_�]�h �i�h�e�h�`�_�g�b�_ �f�_�`�^�m �: . africanus �b H. erectus. 
�D �l�h�f�m �`�_, �i�h �h�^�g�b�f �f�h�j�n�h�e�h�]�b�q�_�k�d�b�f �o�Z�j�Z�d�l�_-
�j�b�k�l�b�d�Z�f H. habilis �[�u�e �[�e�b�a�h�d �d H. erectus, �i�h �^�j�m-
�]�b�f �h�l�e�b�q�Z�e�k�y �h�l �w�j�_�d�l�h�b�^�g�u�o �n�h�j�f.

�G�Z�b�[�h�e�_�_ �f�Z�k�k�h�\�u�_ �h�k�l�Z�g�d�b �h�k�h�[�_�c, �h�l�g�h�k�b-
�f�u�o �d �o�Z�[�b�e�b�k�Z�f, �h�[�g�Z�j�m�`�_�g�u �\ �H�e�^�m�\�Z�c�k�d�h�f 
�m�s�_�e�v�_. �G�Z�o�h�^�d�Z �H�G 7 �k�l�Z�e�Z �k�l�Z�g�^�Z�j�l�g�u�f �h�[�j�Z�a-
�p�h�f �^�e�y �h�i�j�_�^�_�e�_�g�b�y �o�Z�[�b�e�b�k�h�\. �H�k�h�[�b �H�G 4, 6, 
8, 13, 14, 16, 24, 35, 62 �[�u�e�b �i�j�b�q�b�k�e�_�g�u �d �i�Z�j�Z-
�l�b�i�Z�f. �H�l�g�h�k�b�l�_�e�v�g�h �g�Z�o�h�^�h�d �b�a �H�e�^�m�\�Z�c�k�d�h�]�h 
�m�s�_�e�v�y �Z�g�l�j�h�i�h�e�h�]�b �\�u�k�d�Z�a�u�\�Z�x�l �j�Z�a�g�u�_ �k�m�`�^�_-
�g�b�y. �G�Z�i�j�b�f�_�j, �;.  �<�m�^ �b �F.  �D�h�e�e�Z�j�^ �i�h�k�l�Z�\�b�e�b 
�\�h �i�j�h�k �h �i�j�Z�\�h�f�_�j�g�h�k�l�b �h�l�g�_�k�_�g�b�y �o�Z�[�b�e�b�k�h�\ 
�d �j�h�^�m Homo �g�Z �h�k�g�h�\�Z�g�b�b �l�j�_�o �d�j�b�l�_�j�b�_�\: �g�Z-
�e�b�q�b�_ �d�Z�f�_�g�g�u�o �h�j�m�^�b�c, �k�i�h�k�h�[�g�h�k�l�v �]�h�\�h�j�b�l�v 
�b �m�^�_�j�`�b�\�Z�l�v �d�b�k�l�v�x �j�m�d�b �i�j�_�^�f�_�l [  Wood, 
 Collard, 1999]. �I�h �w�l�b�f �d�j�b�l�_�j�b�y�f H. habilis 
�a�g�Z�q�b�l�_�e�v�g�h �[�e�b�`�_ �d �Z�\�k�l�j�Z�e�h�i�b�l�_�d�h�\�u�f, �q�_�f 
�d �j�h�^�m Homo. �D �w�l�b�f �d�j�b�l�_�j�b�y�f �k�e�_�^�m�_�l �^�h�[�Z�\�b�l�v 
�j�Z�a�f�_�j�u �f�h�a�]�Z �b �[�b�i�_�^�Z�e�b�a�f �m H. habilis. �H�[�t�_�f 
�]�h�e�h�\�g�h�]�h �f�h�a�]�Z �h�k�h�[�b �H�G 24, �h�k�l�Z�g�d�b �d�h�l�h�j�h�c 
�[�u�e�b �h�[�g�Z�j�m�`�_�g�u �\ 1968 �]. �g�Z �f�_�k�l�h�g�Z�o�h�`�^�_-
�g�b�b, �k�h�h�l�\�_�l�k�l�\�m�x�s�_�f �]�h�j�b�a�h�g�l�m I �H�e�^�m�\�Z�y, �j�Z�\-
�g�y�e�k�y 600 �k�f3, �q�l�h �\�u�a�u�\�Z�e�h �m �g�_�d�h�l�h�j�u�o �Z�g�l�j�h-
�i�h�e�h�]�h�\ �k�h�f�g�_�g�b�y �\ �i�j�Z�\�b�e�v�g�h�k�l�b �h�l�g�_�k�_�g�b�y �_�_ 
�d �j�h�^�m Homo. �N.  �L�h�[�b�Z�k, �l�s�Z�l�_�e�v�g�h �b�k�k�e�_�^�h�\�Z�\-
�r�b�c �g�Z�o�h�^�d�m, �i�j�b�r�_�e �d �\�u�\�h�^�m, �q�l�h �H�G 24 �y�\�e�y-
�_�l�k�y �h�^�g�b�f �b�a �l�b�i�b�q�g�u�o �w�d�a�_�f�i�e�y�j�h�\ H. habilis
[  Tobias, 1991].

�?�s�_ �f�_�g�v�r�b�f �h�[�t�_�f�h�f �f�h�a�]�Z �o�Z�j�Z�d�l�_�j�b�a�m�_�l-
�k�y �g�Z�o�h�^�d�Z KNM-ER 406 – 510 �k�f3. �H�k�h�[�v �H�G 62 
�i�j�_�^�k�l�Z�\�e�y�x�l 300 �n�j�Z�]�f�_�g�l�b�j�h�\�Z�g�g�u�o �h�k�l�Z�l�d�h�\ 
�q�_�j�_�i�Z, �q�_�e�x�k�l�_�c, �e�m�q�_�\�h�c, �[�_�^�j�_�g�g�h�c, �[�h�e�v�r�h�c 
�b �f�Z�e�h�c �[�_�j�p�h�\�u�o �d�h�k�l�_�c �b �p�_�e�Z�y �i�e�_�q�_�\�Z�y �d�h�k�l�v, 
�h�[�g�Z�j�m�`�_�g�g�u�_ �j�y�^�h�f �k �h�k�l�Z�g�d�Z�f�b �a�b�g�^�`�Z�g�l�j�h�i�Z 
�\ �]�h�j�b�a�h�g�l�_ I �f�_�k�l�h�g�Z�o�h�`�^�_�g�b�y FLK. �H�G 62 �\�u�^�_-
�e�y�_�l�k�y �k�Z�f�u�f �f�Z�e�_�g�v�d�b�f �j�h�k�l�h�f �k�j�_�^�b �]�h�f�b�g�b�g 
�b �i�h �w�l�h�f�m �i�j�b�a�g�Z�d�m �i�j�b�[�e�b�`�Z�_�l�k�y �d A. afarensis. 
�H�^�g�Z�d�h �_�]�h �i�e�_�q�_�\�Z�y �d�h�k�l�v �^�e�b�g�g�_�_, �q�_�f �m �w�n�b-
�h�i�k�d�b�o �Z�\�k�l�j�Z�e�h�i�b�l�_�d�h�\�u�o, �l�Z�d�b�o �d�Z�d AL 288-1 
�b�e�b �E�x�k�b [  Johanson et al., 1987]. �W�l�m �h�k�h�[�v, �d�Z�d 
�b �g�_�d�h �l�h�j�u�o �^�j�m�]�b�o �o�Z�[�b�e�b�k�h�\, �m �d�h�l�h�j�u�o �i�e�_�q�_-
�\�u�_ �d�h�k�l�b �[�u�e�b �^�e�b�g�g�_�_, �q�_�f �m �j�Z�g�g�b�o �Z�\�k�l�j�Z�e�h-
�i�b�l�_�d�h�\�u�o, �k�e�_�^�m�_�l �h�l�g�_�k�l�b �d �k�m�s�_�k�l�\�Z�f, �k�i�h�k�h�[-

�g�u�f �e�Z�a�Z�l�v �i�h �^�_�j�_�\�v�y�f, �i�h�^�h�[�g�h �j�Z�g�g�b�f �Z�\�k�l�j�Z-
�e�h�i�b�l�_�d�h�\�u�f. �< �h�l�e�b�q�b�_ �h�l �H�G 62, �h�k�h�[�v �H�G 8 �h�[ -
�e�Z�^�Z�e�Z �k�i�h�k�h�[�g�h�k�l�v�x �d �^�\�m�g�h�]�h�c �e�h�d�h�f�h�p�b�b.

�;�h�e�v�r�b�_ �f�h�j�n�h�e�h�]�b�q�_�k�d�b�_ �h�l�e�b�q�b�y �i�j�h�k�e�_-
�`�b�\�Z�x�l�k�y �f�_�`�^�m �H�G 13 �b 24 �k �h�^�g�h�c �k�l�h�j�h�g�u
�b �H�G 7, 16 – �k �^�j�m�]�h�c. �I�h �f�g�_�g�b�x �J.  �E�b�d�b �b �: .  �M�h�e-
�d�_�j�Z [ Leakey R.E.F.,   Walker, 1980], �H�G 7 �b 16 �k�e�_-
�^�m�_�l �h�l�g�_�k�l�b �d H. habilis, �Z �g�_�[�h�e�v�r�b�o �i�h �j�Z�a�f�_-
�j�Z�f, �k �g�_�[�h�e�v�r�b�f �h�[�t�_�f�h�f �f�h�a�]�Z �H�G 13 �b 24 – 
�i�j�b�q�b�k�e�b�l�v �d �[�h�e�_�_ �i�h�a�^�g�b�f �\�u�`�b�\�r�b�f �Z�\�k�l�j�Z-
�e�h�i�b�l�_�d�h�\�u�f, �k�m�s�_�k�l�\�h�\�Z�\�r�b�f �h�^�g�h�\�j�_�f�_�g�g�h 
�k H. habilis. �=�b�i�h�l�_�a�m �h �k�h�k�m�s�_�k�l�\�h�\�Z�g�b�b �\ �H�e�^�m-
�\�Z�_ �^�\�m�o �\�b�^�h�\ �i�h�^�^�_�j�`�Z�e �D.  �K�l�j�b�g�]�_�j [  Stringer, 
1987]. �< �]�h�j�b�a�h�g�l�_ II �[�u�e�b �h�[�g�Z�j�m�`�_�g�u �H�G 9, 
12, 28, �d�h�l�h�j�u�_ �g�Z�i�h�f�b�g�Z�e�b �Z�a�b�Z�l�k�d�b�o H. erectus 
[  Cela-Conde,   Ayala, 2007].

�W�l�b �b �^�j�m�]�b�_ �n�Z�d�l�u �k�\�b�^�_�l�_�e�v�k�l�\�m�x�l �h �l�h�f, 
�q�l�h �o�Z�[�b�e�b�k�u �b�a �H�e�^�m�\�Z�y �i�j�_�^�k�l�Z�\�e�y�e�b �k�h�[�h�c �r�b-
�j�h�d�h �\�Z�j�b�Z�[�_�e�v�g�u�c �l�Z�d�k�h�g, �\ �d�h�l�h�j�h�f �i�j�h�y�\�e�y-
�e�b�k�v �a�g�Z�q�b�l�_�e�v�g�u�_ �f�h�j�n�h�e�h�]�b�q�_�k�d�b�_ �j�Z�a�e�b�q�b�y. 
�L�Z�d�k�h�g H. habilis �g�_�d�h�l�h�j�u�_ �b�k�k�e�_�^�h�\�Z�l�_�e�b �^�_�e�y�l 
�g�Z �^�\�Z �l�Z�d�k�h�g�Z: H. habilis sensu lato, �d �d�h�l�h�j�h�f�m 
�h�l�g�h�k�y�l �H�G 7, 62 �b KNM-ER 3735, 1472 �b 1481A, 
�b H. habilis sensu stricto, �d �d�h�l�h�j�h�f�m �i�j�b�q�b�k�e�y�x�l 
�H�G 7, 8, 13, 14, 16, 24, 35, 62, KNM-ER 1813, 1805, 
1501, 1502 �b �^�j. �G�_�d�h�l�h�j�u�_ �h�[�j�Z�a�p�u �\�d�e�x�q�Z�x�l 
�\ �h�[�Z �l�Z�d�k�h�g�Z. �L�Z�d, �;.  �<�m�^ �k�q�b�l�Z�_�l �\�h�a�f�h�`�g�u�f 
�h�l�g�h�k�b�l�v KNM-ER 1472 �b 1481�: �g�_ �d H. habilis 
sensu lato, �Z �d H. habilis sensu stricto [  Wood, 1991]. 
�W�l�m �l�h�q�d�m �a�j�_�g�b�y �i�h�^�^�_�j�`�b�\�Z�e �b �N.  �L�h�[�b�Z�k.

H. habilis, �i�h �f�g�_�g�b�x �f�g�h�]�b�o �b�k�k�e�_�^�h�\�Z�l�_-
�e�_�c, �j�Z�k�k�_�e�y�e�k�y �\ �<�h�k�l�h�q�g�h�c �b �X�`�g�h�c �:�n�j�b�d�_
1,9–1,6 �f�e�g �e.�g. �H�k�h�[�v H. habilis KNM-ER 1813 
�^�Z�l�b�j�h�\�Z�g�Z 1,65 �f�e�g �e.�g., �Z KNM-ER 1505 – 
1,75 �f�e�g �e.�g. [  Gathogo,   Brown, 2006]. �?�k�e�b �h�k�h�[�v 
AL 666-1 �i�j�b�q�b�k�e�b�l�v �d H. habilis, �l�h �\�j�_�f�y �i�h�y�\-
�e�_�g�b�y �o�Z�[�b�e�b�k�h�\ �m�^�j�_�\�g�b�l�k�y �^�h 2,33 �f�e�g �e.�g.

�J�h�e�v H. habilis �\ �n�h�j�f�b�j�h�\�Z�g�b�b �q�_�e�h�\�_�d�Z �k�h-
�\�j�_�f�_�g�g�h�]�h �\�b�^�Z �g�_�e�v�a�y �k�q�b�l�Z�l�v �h�d�h�g�q�Z�l�_�e�v�g�h
�h�i�j�_ �^�_�e�_�g�g�h�c. �I�h �f�g�_�g�b�x �f�g�h�]�b�o �Z�g�l�j�h�i�h�e�h-
�]�h�\, �w�l�h�l �l�Z�d�k�h�g �b�k�q�_�a �h�d. 1,6 �f�e�g �e.�g. �G�h�\�u�c 
�\�b�^ H. ergaster/erectus �i�h�y�\�b�e�k�y �h�d. 2 �f�e�g �e.�g.
�b �d�Z�d�h�_-�l�h �\�j�_�f�y �k�h�k�m�s�_�k�l�\�h�\�Z�e �k H. habilis, �Z �a�Z -
�l�_�f �g�_ �l�h�e�v�d�h �a�Z�f�_�k�l�b�e �_�]�h, �g�h �b �g�_�k�d�h�e�v�d�h �i�h�a-
�`�_ 2 �f�e�g �e.�g. �f�b�]�j�b�j�h�\�Z�e �b�a �:�n�j�b�d�b �\ �?�\�j�Z-
�a�b�x. �K�m�s�_�k�l�\�m�_�l �b �^�j�m�]�Z�y �l�h�q�d�Z �a�j�_�g�b�y. �G.  �;�h�Z�k 
�b �N.�D.  �O�Z�m�w�e�e �k�q�b�l�Z�x�l, �q�l�h �h�k�h�[�v �^�j�_�\�g�h�k�l�v�x 
1,84 �f�e�g �e.�g., �n�j�Z�]�f�_�g�l�u �q�_�j�_�i�Z �d�h�l�h�j�h�c �[�u�e�b 
�g�Z�c�^�_�g�u �\ �\�_�j�o�g�b�o �]�h�j�b�a�h�g�l�Z�o �h�l�e�h�`�_�g�b�c �l�h�e-
�s�b G �n�h�j�f�Z�p�b�b �R�m�g�]�m�j�Z �\ �W�n�b�h�i�b�b, �y�\�e�y�_�l-
�k�y �i�j�h�f�_�`�m�l�h�q�g�h�c �n�h�j�f�h�c �f�_�`�^�m H. habilis 
�b H. erectus �b �h�l�g�h�k�b�l�k�y �d �i�j�_�w�j�_�d�l�m�k�Z�f [  Boaz, 
  Howell, 1977]. �B�g�l�_�j�_�k�g�Z�y �]�b�i�h�l�_�a�Z �i�j�_�^�e�h�`�_�g�Z 
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�: .�: . �A�m�[�h�\�u�f. �I�h �_�]�h �f�g�_�g�b�x, �\�u�o�h�^ Homo �b�a �:�n-
�j�b�d�b �\ �?�\�j�Z�a�b�x �i�j�h�b�a�h�r�_�e �^�h �n�h�j�f�b�j�h�\�Z�g�b�y «�l�b-
�i�h�\�u�o» H. erectus �b �k�\�y�a�Z�g �k «�i�j�_�^�k�l�Z�\�b�l�_�e�y�f�b 
�i�h�^�\�b�^�Z H. habilis pre-erectus, �i�j�h�y�\�b�\�r�_�]�h �\ �l�h 
�\�j�_�f�y �\�u�k�h�d�b�c �m�j�h�\�_�g�v �f�b�]�j�Z�p�b�h�g�g�h�c �Z�d�l�b�\�g�h�k-
�l�b, �k�m�^�y �i�h �g�Z�o�h�^�d�Z�f �\ �>�f�Z�g�b�k�b �b �X�`�g�h�c �:�n�j�b�d�_ 
(SK 847, Stw 53)» [2011, c. 63].

�<�b�^ H. rudolfensis �i�h�y�\�b�e�k�y �\ �:�n�j�b�d�_ �j�Z�g�v-
�r�_, �q�_�f H. habilis, �_�]�h �j�Z�k�k�_�e�_�g�b�_ �h�l�g�h�k�b�l�k�y
�d 2,4–1,9 �f�e�g �e.�g. �D �w�l�h�f�m �\�b�^�m �h�[�u�q�g�h �i�j�b�q�b�k�e�y�x�l 
KNM-ER 1470, 1590, 3732, 1801, 1892. �;.  �<�m�^ �\�d�e�x-
�q�Z�e �\ �l�Z�d�k�h�g H. rudolfensis �b �g�Z�o�h�^�d�m KNM-BC 1
�\ �\�b�^�_ �\�b�k�h�q�g�h�c �d�h�k�l�b �k �[�_�j�_�]�h�\ �h�a. �;�Z�j�b�g�]�h (�D�_-
�g�b�y) �^�j�_�\�g�h�k�l�v�x 2,4 �f�e�g �e.�g. �W�l�h�f�m �`�_ �\�j�_�f�_�g�b 
�i�j�b�g�Z�^�e�_�`�b�l �l�Z�d�`�_ �h�l�g�_�k�_�g�g�Z�y �d H. rudolfensis 
�g�b�`�g�y�y �q�_�e�x�k�l�v �b�a �M�j�Z�o�Z (�j�b�n�l �F�Z�e�Z�\�b) UR 501. 
�;.  �<�m�^ �k�q�b�l�Z�_�l �l�Z�d�k�h�g H. rudolfensis �^�j�_�\�g�_�c�r�b�f 
�\�b�^�h�f Homo, �h�l �d�h�l�h�j�h�]�h �i�j�h�b�a�h�r�e�b �\�k�_ �i�h�a�^�g�b�_ 
Homo, �\�d�e�x�q�Z�y H. sapiens [  Wood, 1994].

�I�h �f�g�_�g�b�x �f�g�h�]�b�o �Z�g�l�j�h�i�h�e�h�]�h�\, �g�Z�b�[�h�e�_�_ �j�Z�g-
�g�b�f �\�b�^�h�f �j�h�^�Z Homo, �\�u�r�_�^�r�b�f �b�a �k�\�h�_�c «�d�h�e�u-
�[�_�e�b» – �:�n�j�b�d�b – �b �g�Z�q�Z�\�r�b�f �a�Z�k�_�e�y�l�v �?�\�j�Z�a�b�x, 
�[�u�e H. ergaster/erectus, �d�h�l�h�j�u�c, �k �g�Z�r�_�c �l�h�q�d�b 
�a�j�_�g�b�y, �k �m�q�_�l�h�f �f�h�j�n�h�e�h�]�b�q�_ �k�d�h�c �]�_�l�_�j�h�]�_�g�g�h�k-
�l�b, �j�Z�k�k�_�e�_�g�b�y �\ �j�Z�a�g�u�o �w�d�h�e�h�]�h-�]�_�h�]�j�Z�n�b�q�_�k�d�b�o 
�m�k�e�h�\�b�y�o �b �^�e�b�l�_�e�v�g�h�k�l�b �k�m�s�_�k�l�\�h�\�Z�g�b�y �l�Z�d�k�h�g�Z 
�f�h�`�g�h �h�[�t�_�^�b�g�b�l�v �\ �i�h�e�b�l�b�i�b�q�_ �k�d�b�c �\�b� ̂H. erectus 
sensu lato. �G�Z�a�\�Z�g�b�_ Homo ergaster �[�u�e�h �i�j�_�^�e�h�`�_-

�g�h �\ 1975 �]. �Z�g�l�j�h�i�h�e�h�]�Z�f�b �D. �=�j�h�m�\c�h�f �b �<.  �F�Z�a�Z-
�d�h�f �i�h�k�e�_ �b�a�m�q�_�g�b�y �h�[�j�Z�a�p�Z KNM-ER 992 [  Groves, 
  Mazák, 1975]. �G�Z�o�h�^�d�Z �b�a �\�h�k�l�h�q�g�h�c �q�Z�k�l�b �h�a. �J�m-
�^�h�e�v�n�Z (�L�m�j�d�Z�g�Z) �[�u�e�Z �i�j�_�^�k�l�Z�\�e�_�g�Z �^�\�m�f�y �k�h�q�e�_-
�g�y�x�s�b�f�b�k�y �i�h�e�h�\�b�g�Z�f�b �g�b�`�g�_�c �q�_�e�x�k�l�b �k �i�h�e�g�u�f 
�g�Z�[�h�j�h�f �a�m�[�h�\, �a�Z �b�k�d�e�x�q�_�g�b�_�f �i�_�j�\�u�o �j�_�a�p�h�\. 
�I�_�j�\�u�f�b �g�Z�o�h�^�d�m �h�i�b�k�Z�e�b �J.  �E�b�d�b �b �;.  �<�m�^ �b �d�e�Z�k-
�k�b�n�b�p�b�j�h�\�Z�e�b �_�_ �d�Z�d Homo habilis [  Leakey R.E.F., 
  Wood, 1973]. �D�Z�d �h�l�f�_�q�Z�e�b �D.  �=�j�h�m�\�k �b �<.  �F�Z�a�Z�d, 
�i�j�_�f�h�e�y�j�u �b �i�j�_�  ̀�^�_ �\�k�_�]�h �f�h�e�y�j�u, �l�h�e�k�l�Z�y �b �f�Z�k-
�k�b�\�g�Z�y �g�b�`�g�y�y �q�_�e�x�k�l�v �b �[�h�e�v�r�Z�y �_�f�d�h�k�l�v �q�_�j�_�i�Z 
�h�l�e�b�q�Z�e�b �w�l�m �h�k�h�[�v �h�l H. habilis �b �i�h�a�\�h�e�b�e�b �\�u�^�_-
�e�b�l�v �\ �h�l�^�_�e�v�g�u�c �\�b� ̂H. ergaster.

�H�l�d�j�u�l�b�x �g�h�\�h�]�h �\�b�^�Z �k�i�h�k�h�[�k�l�\�h�\�Z�e �j�y�^ �h�[-
�k�l�h�y�l�_�e�v�k�l�\. �< 1949 �]. �\ �X�`�g�h�c �:�n�j�b�d�_ �i�j�b �j�Z�k-
�d�h�i�d�Z�o �\ �i�_�s�_�j�_ �K�\�Z�j�l�d�j�Z�g�k �[�u�e�b �g�Z�c�^�_�g�u �n�j�Z�]-
�f�_�g�l�b�j�h�\�Z�g�g�u�_ �g�b�`�g�b�_ �b �\�_�j�o�g�b�_ �q�_�e�x�k�l�b (SK 45
�b 80) �b �^�j�m�]�b�_ �d�h�k�l�b, �d�h�l�h�j�u�_ �i�j�b�q�b�k�e�y�e�b�k�v �d �g�h-
�\�h�f�m �j�h�^�m Telanthropus capensis [  Broom,   Robinson, 
1950]. �I�h�k�e�_ �h�[�g�Z�j�m�`�_�g�b�y �J.  �D�e�Z�j�d�h�f �\ �f�m�a�_�_
�\ �I�j�_�l�h�j�b�b �g�_�i�h�e�g�h�]�h �q�_�j�_�i�Z «�l�_�e�Z�g�l�j�h�i�Z» SK 847,
�d�h�l�h�j�u�c �o�h�j�h�r�h �k�h�q�_�l�Z�e�k�y �k �\�_�j�o�g�_�c �q�_�e�x�k�l�v�x 
SK 80 [ Clarke R.J.,   Howell,   Brain, 1970], �k�i�_�p�b�Z-
�e�b�k�l�u �h�i�j�_�^�_�e�b�e�b �g�Z�o�h�^�d�m �d�Z�d Homo sp. �I�h�a�^�g�_�_ 
�x�`�g�h-�Z�n�j�b�d�Z�g�k�d�b�_ �f�Z�l�_�j�b�Z�e�u �[�u�e�b �h�l�g�_�k�_�g�u 
�d �\�b�^�m �G. ergaster/erectus.

�K�b�l�m�Z�p�b�y �k �j�_�r�_�g�b�_�f �^�b�g�Z�f�b�d�b �n�b�e�h�]�_�g�_�a�Z 
�j�Z�g�g�b�o �]�h�f�b�g�b�g �_�s�_ �[�h�e�_�_ �m�k�e�h�`�g�b�e�Z�k�v �i�h�k�e�_ �h�[-

�J�b�k. 8. �N�b�e�h�]�_�g�_�l�b�q�_�k�d�b�_ �^�j�_�\�Z �]�h�f�b�g�b�g (�i�h: [ Argue et al., 2009]).

Fig. 8. The phylogenetic trees of the hominins (after ( Argue et al., 2009)).



� � � � � � �  � * I.  �ð������������������������ �������� Homo �� �î�"�������� �� ������ ���)�#���� �� �ó�����������,

�g�Z�j�m�`�_�g�b�y �g�Z �h-�\�_ �N�e�h�j�_�k �\ �X�]�h-�<�h�k�l�h�q�g�h�c �:�a�b�b 
�h�k�l�Z�g�d�h�\ �g�h�\�h�]�h �i�j�b�f�b�l�b�\�g�h�]�h �]�h�f�b�g�b�g�Z, �i�h�e�m-
�q�b�\�r�_�]�h �\�b�^�h�\�h�_ �g�Z�a�\�Z�g�b�_ Homo ß oresiensis �b �k�m-
�s�_�k�l�\�h�\�Z�\�r�_�]�h �f�_�`�^�m ~100 �b 10,2 �l�u�k. �e.�g. �< �j�_-
�a�m�e�v�l�Z�l�_ �d�e�Z�^�b�k�l�b�q�_�k�d�h�]�h �Z�g�Z�e�b�a�Z �[�u�e�h �i�h�e�m�q�_�g�h 
�^�\�Z �n�b�e�h�]�_�g�_�l�b�q�_�k�d�b�o �^�j�_�\�Z [  Argue et al., 2009] 
(�j�b�k. 8). �I�_�j�\�h�_ �i�h�d�Z�a�u�\�Z�_�l, �q�l�h H. ß oresiensis �y�\-
�e�y�_�l�k�y �j�Z�g�g�b�f �]�h�f�b�g�b�g�h�f, �i�j�h�b�a�h�r�_�^�r�b�f �i�h�k-
�e�_ H. rudolfensis (1,86 �f�e�g �e.�g.), �g�h �^�h H. habilis
(1,66 �f�e�g �e.�g. �b�e�b �i�h�k�e�_ 1,9 �f�e�g �e.�g.). �<�l�h�j�h�_ �^�j�_�\�h 
�m�d�Z�a�u�\�Z�_�l �g�Z �l�h, �q�l�h H. ß oresiensis �h�l�\�_�l�\�e�y�_�l�k�y 
�i�h�k�e�_ H. habilis [Ibid., p. 623].

�< �<�h�k�l�h�q�g�h�c �b �K�_�\�_�j�g�h�c �:�n�j�b�d�_ �h�[�g�Z�j�m�`�_�g�h 
�a�g�Z�q�b�l�_�e�v�g�h�_ �d�h�e�b�q�_�k�l�\�h �h�k�l�Z�g�d�h�\ �h�k�h�[�_�c �j�h�^�Z 
Homo: �\�b�^�h�\�h�_ �h�i�j�_�^�_�e�_�g�b�_ �w�l�b�o �g�Z�o�h�^�h�d �g�_�h�^-
�g�h�a�g�Z�q�g�h�_. �I�j�h�[�e�_�f�Z �\�u�^�_�e�_�g�b�y �k�j�_�^�b �j�Z�g�g�_-
�i�e�_�c�k�l�h�p�_�g�h�\�u�o �h�k�h�[�_�c �j�h�^�Z Homo �i�j�_�^�k�l�Z�\�b-
�l�_�e�_�c �\�b�^�Z H. erectus �q�j�_�a�\�u�q�Z�c�g�h �\�Z�`�g�Z �\ �k�\�y�a�b
�k �^�b�k�d�m�k�k�b�_�c �h �\�h�a�f�h�`�g�h�k�l�b �d�h�g�\�_�j�]�_�g�l�g�h�]�h �n�h�j-
�f�b�j�h�\�Z�g�b�y �w�j�_�d�l�h�b�^�g�u�o �n�h�j�f �\ �:�n�j�b�d�_ �b �g�Z �\�h�k-
�l�h�d�_ �?�\�j�Z�a�b�b �\ �j�Z�g�g�_�f �b �k�j�_�^�g�_�f �i�e�_�c�k�l�h�p�_�g�_.

�K�j�_�^�b �h�k�l�Z�l�d�h�\ �j�Z�g�g�_�]�h Homo, �g�Z�c�^�_�g�g�u�o �\ �H�e-
�^�m�\�Z�_, �i�h �f�g�_�g�b�x �g�_�d�h�l�h�j�u�o �Z�g�l�j�h�i�h�e�h�]�h�\, �_�k�l�v
�b �l�_, �d�h�l�h�j�u�_ �i�j�b�g�Z�^�e�_�`�Z�l H. erectus. �H�^�g�Z �b�a �l�Z-
�d�b�o �g�Z�o�h�^�h�d – �q�_�j�_�i �H�G 9 �\�h�a�j�Z�k�l�h�f 1,25 �f�e�g �e�_�l, 
�g�Z�c�^�_�g�g�u�c �\ �\�_�j�o�g�_�c �q�Z�k�l�b �]�h�j�b�a�h�g�l�Z II [Lea-
key M.D., 1971]. �H�g �k�h�o�j�Z�g�b�e�k�y �\�h �n�j�Z�]�f�_�g�l�Z�j-
�g�h�f �\�b�^�_ �b �\�d�e�x�q�Z�_�l �g�Z�^�]�e�Z�a�g�b�q�g�u�_ �k�l�j�m�d�l�m�j�u 
�b �h�k�g�h�\�Z�g�b�_ �q�_�j�_�i�Z. �H�[�t�_�f �d�h�j�h�[�d�b �h�p�_�g�b�\�Z�_�l�k�y 
�\ 1 076 �k�f3 [  Holloway, 1973]. �K �w�j�_�d�l�m�k�Z�f�b �Z�k�k�h�p�b-
�b�j�m�x�l�k�y �b �^�j�m�]�b�_ �h�e�^�m�\�Z�c�k�d�b�_ �g�Z�o�h�^�d�b, �g�Z�i�j�b�f�_�j, 
�H�G 12, 22, 23, 51. �M �h�[�j�Z�a�p�Z �H�G 28, �i�j�b�g�Z�^�e�_�`�Z-
�s�_�]�h �w�j�_�d�l�m�k�Z�f, �h�l�f�_�q�Z�_�l�k�y �k�o�h�^�k�l�\�h �k �i�_�d�b�g�k�d�b�f 
�k�b�g�Z�g�l�j�h�i�h�f [  Day, 1971].

�A�g�Z�q�b�l�_�e�v�g�h�_ �d�h�e�b�q�_�k�l�\�h �f�Z�l�_�j�b�Z�e�h�\, �h�l�g�_-
�k�_�g�g�u�o �d H. erectus, �g�Z�c�^�_�g�h �[�e�b�a �h�a. �L�m�j�d�Z-
�g�Z. �<�u�r�_ �f�u �m�i�h�f�b�g�Z�e�b �h �[�h�e�v�r�h�c �k�e�h�`�g�h�k�l�b 
�\ �d�e�Z�k�k�b�n�b�d�Z�p�b�b �g�Z�o�h�^�h�d �b�a �w�l�h�]�h �j�Z�c�h�g�Z. �;.  �<�m�^ 
�\�u�^�_�e�b�e �\ �j�Z�c�h�g�_ �h�a. �L�m�j�d�Z�g�Z �l�j�b �l�b�i�Z �l�Z�d�k�h�g�h�\, 
�i�j�b�g�Z�^�e�_�`�Z�\�r�b�o �j�h�^�m Homo. �B�o �i�j�_�^�k�l�Z�\�e�y�x�l
KNM-ER 1470, 1813, 3733 �b 3883. �W�l�b �h�k�h�[�b �y�\�e�y-
�x�l�k�y �h�^�g�b�f�b �b�a �k�Z�f�u�o �j�Z�g�g�b�o Homo, �g�Z�c�^�_�g�g�u�o 
�g�Z �\�h�k�l�h�q�g�h�c �q�Z�k�l�b �i�h�[�_�j�_�`�v�y �h�a�_�j�Z. �F�g�h�]�b�_ �Z�g�l-
�j�h�i�h�e�h�]�b �h�l�g�h�k�y�l KNM-ER 1470 �b 1813 �d �i�_�j�\�u�f 
�i�j�_�^�k�l�Z�\�b�l�_�e�y�f �\�b�^�Z H. habilis. �>�j�_�\�g�h�k�l�v �h�k�h-
�[�b KNM-ER 3733 �h�i�j�_�^�_�e�y�_�l�k�y �h�d. 1,8 �f�e�g �e.�g.
[  Walker,  Leakey R.E.F., 1978]. �K�Z�f�u�f�b �^�j�_�\�g�b-
�f�b �k�j�_�^�b �g�Z�c�^�_�g�g�u�o �\ �j�Z�c�h�g�_ �h�a. �L�m�j�d�Z�g�Z �[�u�e�b 
KNM-ER 3733 �b 3883. �N.�?.  �I�m�Z�j�v�_ �h�l�g�h�k�b�e �b�o 
�d H. erectus �b �h�i�j�_�^�_�e�y�e �b�o �\�h�a�j�Z�k�l �\ 1,9 �f�e�g �e�_�l 
[  Poirier, 1987]. �B�g�^�b�\�b�^ KNM-ER 3733 �g�Z�c�^�_�g
in situ �\ �\�_�j�o�g�_�f �i�h�^�j�Z�a�^�_�e�_�g�b�b �D�h�h�[�b-�N�h�j�u. �?�]�h 
�i�j�_�^�k�l�Z�\�e�y�x�l �p�_�e�u�c �q�_�j�_�i �k �o�h�j�h�r�h �k�h�o�j�Z�g�b�\-

�r�b�f�k�y �e�b�p�_�\�u�f �h�l�^�_�e�h�f, �Z �l�Z�d�`�_ �Z�e�v�\�_�h�e�u �i�_�j�_�^-
�g�b�o �a�m�[�h�\ �b �g�_�k�d�h�e�v�d�h �f�h�e�y�j�h�\ �b �i�j�_�f�h�e�y�j�h�\. 
�H�[�t�_�f �q�_�j�_�i�g�h�c �d�h�j�h�[�d�b 800–900 �k�f3. �J.  �E�b�d�b 
�b �: .  �M�h�e�d�_�j [ Leakey R.E.F.,   Walker, 1976], �Z �l�Z�d-
�`�_ �N.�?.  �I�m�Z�j�v�_ [  Poirier, 1987] �h�l�f�_�q�Z�x�l �k�o�h�^�k�l-
�\�h KNM-ER 3733 �k �i�_�d�b�g�k�d�b�f�b �k�b�g�Z�g�l�j�h�i�Z�f�b. 
�K �w�l�b�f�b �\�u�\�h�^�Z�f�b �k�h�]�e�Z�k�g�u �g�_ �\�k�_ �Z�g�l�j�h�i�h�e�h�]�b 
[  Groves, 1989].

�< �o�h�^�_ �b�k�k�e�_�^�h�\�Z�g�b�c �g�Z �a�Z�i�Z�^�g�h�f �[�_�j�_�]�m 
�h�a. �L�m�j�d�Z�g�Z �[�u�e�h �k�^�_�e�Z�g�h �g�_�k�d�h�e�v�d�h �\�Z�`�g�u�o �h�l-
�d�j�u�l�b�c. �L�Z�d, �\ 1984 �]. �g�Z �k�l�h�y�g�d�_ �G�Z�j�b�h�d�h�l�h�f�_ III 
�g�Z �i�h�\�_�j�o�g�h�k�l�b �[�u�e �g�Z�c�^�_�g �n�j�Z�]�f�_�g�l �e�h�[�g�h�c �d�h�k-
�l�b. �< �^�Z�e�v�g�_�c�r�_�f �i�j�b �j�Z�k�d�h�i�d�Z�o �g�Z �m�q�Z�k�l�d�_ �i�e�h-
�s�Z�^�v�x 5×8 �f  �m�^�Z�e�h�k�v �h�[�g�Z�j�m�`�b�l�v �j�Z�a�j�h�a�g�_�g�g�u�_ 
�n�j�Z�]�f�_�g�l�u �q�_�j�_�i�Z �b �i�h�k�l�d�j�Z�g�b�Z�e�v�g�h�]�h �k�d�_�e�_�l�Z, 
�i�j�b�g�Z�^�e�_�`�Z�\�r�b�_ �i�j�_�^�i�h�e�h�`�b�l�_�e�v�g�h �h�^�g�h�f�m �b�g-
�^�b�\�b�^�m. �D�h�k�l�b �b�f�_�x�l �g�_�[�h�e�v�r�m�x �k�l�_�i�_�g�v �h�d�Z-
�l�Z�g�g�h�k�l�b, �k�\�b�^�_�l�_�e�v�k�l�\�m�x�s�m�x �h�[ �b�o �l�j�Z�g�k�i�h�j-
�l�b�j�h�\�d�_ �i�h �\�h�^�_. �G�Z�o�h�^�d�Z �[�u�e�Z �h�[�h�a�g�Z�q�_�g�Z �d�Z�d
KNM-WT 15000 �b �h�l�g�_�k�_�g�Z �d �\�b�^�m H. erectus [  Brown 
et al., 1985]. �;�e�Z�]�h�^�Z�j�y �o�h�j�h�r�_�c �k�h�o�j�Z�g�g�h�k�l�b �h�g�Z 
�k�q�b�l�Z�_�l�k�y �h�^�g�h�c �b�a �k�Z�f�u�o �b�g�n�h�j�f�Z�l�b�\�g�u�o �k�j�_�^�b 
�f�Z�l�_�j�b�Z�e�h�\ �j�Z�g�g�_�]�h �i�e�_�c�k�l�h�p�_�g�Z. KNM-WT 15000 
�g�Z�o�h�^�b�e�Z�k�v �g�_�i�h�k�j�_�^�k�l�\�_�g�g�h �g�Z�^ �\�m�e�d�Z�g�b�q�_�k�d�b�f 
�l�m�n�h�f �^�j�_�\�g�h�k�l�v�x 1,65 �f�e�g �e.�g., �\�h�a�j�Z�k�l �g�Z�o�h�^�d�b 
�h�i�j�_�^�_�e�_�g �\ 1,6 �f�e�g �e�_�l. �G�_�d�h�l�h�j�u�_ �Z�g�l�j�h�i�h�e�h�]�b 
�i�j�b�q�b�k�e�y�x�l KNM-WT 15000 �d H. ergaster. �W�l�h �_�s�_ 
�h�^�g�h �k�\�b�^�_�l�_�e�v�k�l�\�h �g�_�h�[�o�h�^�b�f�h�k�l�b �h�[�t�_�^�b�g�_�g�b�y 
H. ergaster �b H. erectus �\ �h�^�b�g �i�h�e�b�l�b�i�b�q�_�k�d�b�c 
�\�b�.̂ �G�Z�b�[�h�e�_�_ �j�Z�g�g�b�c �l�Z�d�k�h�g �k�e�_�^�m�_�l �h�[�h�a�g�Z�q�b�l�v 
�d�Z�d H. erectus sensu lato.

�K �m�q�_�l�h�f �k�l�_�i�_�g�b �j�Z�a�\�b�l�b�y �a�m�[�h�\ KNM-WT 1500
�[�u�e �i�h�^�j�h�k�l�d�h�f 12 �e�_�l. �: .  �M�h�e�d�_�j, �b�a�m�q�Z�y �i�h�k�l-
�d�j�Z�g�b�Z�e�v�g�u�_ �d�h�k�l�b, �i�j�b�r�_�e �d �\�u�\�h�^�m, �q�l�h �k�j�_�^-
�g�b�c �j�h�k�l �b�g�^�b�\�b�^�Z �k�h�k�l�Z�\�e�y�e �h�d. 1,7 �f  (�f�_�`�^�m 
1,58 �b 1,85 �f), �k�j�_�^�g�b�c �\�_�k �h�d. 58 �d�] (�f�_�`�^�m 51 
�b 68 �d�]) [  Walker, 1993]. �<�h �\�a�j�h�k�e�h�f �k�h�k�l�h�y�g�b�b 
�_�]�h �j�h�k�l �f�h�] �^�h�k�l�b�]�Z�l�v �h�d. 1,81 �f . �W�l�h �[�u�e �k�l�j�h�c-
�g�u�c �x�g�h�r�Z, �i�h �i�h�o�h�^�d�_ �h�g �[�e�b�a�h�d �d �k�h�\�j�_�f�_�g�g�u�f 
�e�x�^�y�f. �H�[�t�_�f �]�h�e�h�\�g�h�]�h �f�h�a�]�Z �h�k�h�[�b �k�h�k�l�Z�\�e�y�e 
880 �k�f3. �I�h �k�l�j�h�_�g�b�x �q�_�j�_�i�Z �b �e�b�p�_�\�h�]�h �h�l�^�_�e�Z 
KNM-WT 1500 �y�\�e�y�e�k�y �l�b�i�b�q�g�u�f �i�j�_�^�k�l�Z�\�b�l�_�e�_�f 
�k�\�h�_�]�h �\�b�^�Z. �M �g�_�]�h �[�u�e�b �j�Z�a�\�b�l�u�_ �g�Z�^�[�j�h�\�g�u�_ 
�^�m�]�b, «�m�[�_�]�Z�x�s�b�c» �e�h�[, �h�l�k�m�l�k�l�\�h�\�Z�e �i�h�^�[�h�j�h-
�^�h�q�g�u�c �\�u�k�l�m�i. �< �j�Z�c�h�g�_ �h�a. �L�m�j�d�Z�g�Z �h�[�g�Z�j�m�`�_�g�u 
�h�k�l�Z�g�d�b �b �^�j�m�]�b�o �h�k�h�[�_�c, �d�h�l�h�j�u�o �k�i�_�p�b�Z�e�b�k�l�u 
�k�q�b�l�Z�x�l �w�j�_�d�l�m�k�Z�f�b.

�M H. erectus �i�h �g�_�d�h�l�h�j�u�f �f�h�j�n�h�e�h�]�b�q�_�k�d�b�f 
�i�j�b�a�g�Z�d�Z�f �g�Z�[�e�x�^�Z�_�l�k�y �[�h�e�v�r�Z�y �\�Z�j�b�Z�[�_�e�v�g�h�k�l�v. 
�G�Z�i�j�b�f�_�j, �[�h�e�v�r�b�_ �h�l�e�b�q�b�y �h�l KNM-WT 15000 
�i�j�h�k�e�_�`�_�g�u �m �]�h�f�b�g�b�g�Z BSN 49/P27 �^�j�_�\�g�h�k-
�l�v�x 1,4–0,9 �f�e�g �e�_�l �b�a �=�h�g�u (�W�n�b�h�i�b�y) [   Simpson 
et al., 2008], �i�j�b�q�b�k�e�_�g�g�h�]�h �d H. erectus. �J�h�k�l �w�l�h�]�h 
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�b�g�^�b�\�b�^�Z �k�h�k�l�Z�\�e�y�e 120–146 �k�f, �Z �\�_�k �l�_�e�Z �h�j�b-
�_�g�l�b�j�h�\�h�q�g�h �j�Z�\�g�y�e�k�y 33,2 �d�] [  Ruff, 2010]. �W�l�b 
�a�g�Z�q�_�g�b�y, �_�k�e�b �^�Z�`�_ �i�j�b�g�b�f�Z�l�v �\�h �\�g�b�f�Z�g�b�_ �i�h�e�h-
�\�h�c �^�b�f�h�j�n�b�a�f, �\�u�o�h�^�y�l �a�Z �i�j�_�^�_�e�u �i�h�d�Z�a�Z�l�_�e�_�c 
�f�Z�k�k�u �l�_�e�Z �m �^�j�m�]�b�o �\�b�^�h�\ Homo.

�W�\�h�e�x�p�b�x H. erectus �i�j�_�^�k�l�Z�\�e�y�x�l �g�_ �l�h�e�v�d�h 
�g�Z�o�h�^�d�b �b�a �H�e�^�m�\�Z�y �b �j�Z�c�h�g�Z �h�a. �L�m�j�d�Z�g�Z �\ �<�h�k-
�l�h�q�g�h�c �:�n�j�b�d�_, �g�h �b �^�j�m�]�b�_ �f�Z�l�_�j�b�Z�e�u. �<.�<.  �O�Z�m-
�w�e�e�k �h�l�g�_�k �d H. erectus �g�b�`�g�x�x �q�_�e�x�k�l�v �b�a �k�e�h�_�\ 
�D�Z�i�l�m�j�b�g, �;�Z�j�b�g�]�h (�D�_�g�b�y), �q�_�j�_�i �b�a �G�^�m�l�m (�L�Z�g-
�a�Z�g�b�y) �b �g�_�d�h�l�h�j�u�_ �^�j�m�]�b�_ [  Howells, 1980].

�H�q�_�g�v �\�Z�`�g�h�_ �a�g�Z�q�_�g�b�_ �b�f�_�x�l �j�Z�g�g�_- �b �k�j�_�^-
�g�_�i�e�_�c�k�l�h�p�_�g�h�\�u�_ �h�k�l�Z�l�d�b H. erectus, �d�h�l�h�j�u�_ 
�^�_�f�h�g�k�l�j�b�j�m�x�l �g�_�d�h�l�h�j�u�_ �i�_�j�_�o�h�^�g�u�_ �q�_�j�l�u 
�h�l �Z�j�o�Z�g�l�j�h�i�h�\ �d �e�x�^�y�f �k�h�\�j�_�f�_�g�g�h�]�h �Z�g�Z�l�h-
�f�b�q�_�k�d�h�]�h �\�b�^�Z. �< �j�Z�c�h�g�_ �:�n�Z�j�Z, �g�_�i�h�^�Z�e�_�d�m 
�h�l � .̂ �;�m�b�y (�W�j�b�l�j�_�y) �g�Z�c�^�_�g�u �n�j�Z�]�f�_�g�l�u �q�_�j�_�i�Z 
UA 31, �\�d�e�x�q�Z�y �d�h�k�l�b �e�b�p�_�\�h�]�h �h�l�^�_�e�Z, �d�h�j�g�b 
�g�_�d�h�l�h�j�u�o �f�h�e�y�j�h�\ �b �i�j�_�f�h�e�y�j�h�\ �^�j�_�\�g�h�k�l�v�x 
�h�d. 1 �f�e�g �e.�g. [  Abbate et al., 1998]. �I�h �f�g�_�g�b�x �Z�\-
�l�h�j�h�\, �^�Z�g�g�u�c �q�_�j�_�i �o�Z�j�Z�d�l�_�j�b�a�m�_�l�k�y �k�h�q�_�l�Z�g�b�_�f 
�q�_�j�l H. erectus �b �e�x�^�_�c �k�h�\�j�_�f�_�g�g�h�]�h �Z�g�Z�l�h�f�b-
�q�_�k�d�h�]�h �\�b�^�Z. �I�j�b�a�g�Z�d�b «�i�_�j�_�o�h�^�Z» �d H. sapiens 
�h�l�f�_�q�_�g�u �g�Z �l�_�f�_�g�g�h�c �d�h�k�l�b VOD-VP 1/1 �b�a �;�h�^�h 
[  Asfaw, 1983], �Z �l�Z�d�`�_ �g�Z �q�_�j�_�i�_ �[�_�a �e�b�p�_�\�h�]�h �h�l-
�^�_�e�Z �k�h �\�k�_�f�b �i�j�b�a�g�Z�d�Z�f�b H. erectus, �g�h �k �\�u�i�m�d-
�e�h�c �a�Z�l�u�e�h�q�g�h�c �h�[�e�Z�k�l�v�x, �o�Z�j�Z�d�l�_�j�g�h�c �^�e�y �q�_�e�h-
�\�_�d�Z �k�h �\�j�_�f�_�g�g�h�]�h �\�b�^�Z �b�a �f�_�k�l�h�g�Z�o�h�`�^�_�g�b�y �K�Z�e�_ 
�\ �F�Z�j�h�d�d�h. �I�h �f�g�_�g�b�x �>�`.  �M�[�e�b�g�Z, �i�h�k�e�_�^�g�x�x 
�h�k�h�[�v �k�e�_�^�m�_�l �h�l�g�_�k�l�b �d �i�j�b�f�b�l�b�\�g�h�f�m H. sapiens, 
�d�h�l�h�j�u�c �k�h�o�j�Z�g�b�e �g�_�d�h�l�h�j�u�_ �w�j�_�d�l�h�b�^�g�u�_ �q�_�j�l�u 
[  Hublin, 1985]. �K �_�]�h �l�h�q�d�b �a�j�_�g�b�y, �\�k�_ �b�a�\�_�k�l�g�u�_ 
�h�k�l�Z�g�d�b �e�x�^�_�c �k�j�_�^�g�_�]�h �i�e�_�c�k�l�h�p�_�g�Z �b�a �K�_�\�_�j�g�h�c 
�:�n�j�b�d�b �^�_�f�h�g�k�l �j�b�j�m�x�l �k�h�q�_�l�Z�g�b�_ �k�Z�i�b�_�g�l�g�u�o 
�b �w�j�_�d�l�h�b�^�g�u�o �i�j�b�a�g�Z�d�h�\, �q�l�h �k�\�b�^�_�l�_�e�v�k�l�\�m�_�l 
�h�[ �w�\�h�e�x�p�b�h�g�g�u�o �k�\�y�a�y�o �w�l�b�o �l�Z�d�k�h�g�h�\.

�H�k�h�[�b, �d�h�l�h�j�u�_ �h�l�g�_�k�_�g�u �d �w�j�_�d�l�m�k�Z�f, �g�Z�c�^�_-
�g�u �g�Z �k�_�\�_�j�_ �K�Z�o�Z�j�u �\ �L�_�j�g�b�n�b�g�_ (�:�e�`�b�j), �\ �]�j�h�l�_ 
�K�b�^�b-�:�[�^�_�j�j�Z�o�f�Z�g (�F�Z�j�h�d�d�h). �L�Z�d�b�f �h�[�j�Z�a�h�f, 
�w�j�_�d�l�h�b�^�g�u�_ �n�h�j�f�u �[�u�e�b �r�b�j�h�d�h �j�Z�k�i�j�h�k�l�j�Z�g�_-
�g�u �\ �:�n�j�b�d�_, �b �g�_�l �g�b�d�Z�d�b�o �h�k�g�h�\�Z�g�b�c, �d�Z�d �k�q�b-
�l�Z�x�l �g�_�d�h�l�h�j�u�_ �b�k�k�e�_�^�h�\�Z�l�_�e�b, �m�l�\�_�j�`�^�Z�l�v, �q�l�h 
�\ �:�n�j�b�d�_ �g�_ �[�u�e�h H. erectus.

�<�Z�`�g�h�_ �a�g�Z�q�_�g�b�_ �^�e�y �i�h�g�b�f�Z�g�b�y �^�b�g�Z�f�b�d�b 
�w�\�h�e�x�p�b�b H. erectus �b�f�_�x�l �i�Z�e�_�h�Z�g�l�j�h�i�h�e�h-
�]�b�q�_�k�d�b�_ �f�Z�l�_�j�b�Z�e�u – �q�_�j�_�i �b �g�_�k�d�h�e�v�d�h �i�h�k�l-
�d�j�Z�g�b�Z�e�v�g�u�o �d�h�k�l�_�c, �h�[�g�Z�j�m�`�_�g�g�u�_ �\ �j�Z�c�h�g�_ 
�k�j�_�^�g�_�]�h �l�_�q�_�g�b�y �j. �:�\�Z�r �\ �e�b�l�h�k�l�j�Z�l�b�]�j�Z�n�b-
�q�_�k�d�h�f �i�h�^�j�Z�a�^�_�e�_�g�b�b �>�Z�d�d�Z �n�h�j�f�Z�p�b�b �;�h�m�j�b 
(�W�n�b�h�i�b�y). �M �b�k�k�e�_�^�h�\�Z�l�_�e�_�c �g�_�l �m�\�_�j�_�g�g�h�k�l�b 
�\ �l�h�f, �q�l�h �q�Z�k�l�v �f�Z�l�_�j�b�Z�e�h�\ �g�_ �[�u�e�Z �i�_�j�_�f�_�s�_-
�g�Z. �>�j�_�\�g�h�k�l�v �g�Z�o�h�^�h�d 1,0–0,9 �f�e�g �e.�g. �Q�_�j�_�i
BOV-VP 2/66 �o�h�j�h�r�_�c �k�h�o�j�Z�g�g�h�k�l�b, �o�h�l�y �g�_�k�d�h�e�v-

�d�h �^�_�n�h�j�f�b�j�h�\�Z�g. �< �f�h�j�n�h�e�h�]�b�q�_�k�d�h�f �i�e�Z�g�_ �h�g 
�k�o�h�^�_�g �k �q�_�j�_�i�Z�f�b �w�j�_�d�l�m�k�h�\. �H�[�t�_�f �q�_�j�_�i�g�h�c 
�d�h�j�h�[�d�b �k�h�k�l�Z�\�e�y�_�l 995 �k�f3 [  Asfaw et al., 2002]. 
�<�Z�`�g�h, �q�l�h �q�_�j�_�i BOV-VP 2/66 �^�_�f�h�g�k�l�j�b�j�m�_�l �f�h-
�a�Z�b�q�g�h�_ �k�h�q�_�l�Z�g�b�_ �i�j�b�a�g�Z�d�h�\ �Z�n�j�b�d�Z�g�k�d�b�o �b �Z�a�b-
�Z�l�k�d�b�o �w�j�_�d�l�m�k�h�\. �W�l�h �h�[�k�l�h�y�l�_�e�v�k�l�\�h �i�h�a�\�h�e�b�e�h 
�b�k�k�e�_�^�h�\�Z�l�_�e�y�f �k�^�_�e�Z�l�v �h�^�g�h�a�g�Z�q�g�u�c �\�u�\�h�^ �h �l�h�f, 
�q�l�h �j�Z�a�^�_�e�_�g�b�_ H. erectus �g�Z �h�l�^�_�e�v�g�u�_ �\�b�^�h�\�u�_ 
�e�b�g�b�b �h�r�b�[�h�q�g�h �b �i�j�b�\�h�^�b�l �d �b�k�d�m�k�k�l�\�_�g�g�h�f�m 
�m�\�_�e�b�q�_�g�b�x �\�b�^�h�\�h�]�h �j�Z�a�g�h�h�[�j�Z�a�b�y [Ibid.]. �M�d�Z-
�a�Z�g�g�u�_ �i�Z�e�_�h�Z�g�l�j�h�i�h�e�h�]�b�q�_�k�d�b�_ �f�Z�l�_�j�b�Z�e�u �a�Z�e�_-
�]�Z�e�b �\�f�_�k�l�_ �k �j�Z�g�g�_�Z�r�_�e�v�k�d�h�c �b�g�^�m�k�l�j�b�_�c.

�D 1 �f�e�g �e.�g. �h�l�g�h�k�b�l�k�y �b �n�j�Z�]�f�_�g�l�Z�j�g�h �k�h-
�o�j�Z�g�b�\�r�b�c�k�y �g�_�[�h�e�v�r�h�c �q�_�j�_�i KNM-OL 4550 
�b�a �f�_�k�l�h�g�Z�o�h�`�^�_�g�b�y �H�e�h�j�]�_�k�Z�c�e�b �\ �D�_�g�b�b. �G�Z-
�o�h�^�d�Z �h�l�g�_�k�_�g�Z �d H. erectus [  Potts et al., 2004]. 
�G�Z �h�k�g�h�\�Z�g�b�b �k�j�Z�\�g�_�g�b�y �^�Z�g�g�h�]�h �b �^�j�m�]�b�o �q�_�j�_�i�h�\ 
H. erectus, �g�Z�c�^�_�g�g�u�o �\ �:�n�j�b�d�_, �?�\�j�h�i�_ �b �:�a�b�b, 
�b�k�k�e�_�^�h�\�Z�l�_�e�b �a�Z�d�e�x�q�b�e�b, �q�l�h �\�k�_ �w�l�b �f�Z�l�_�j�b�Z�e�u, 
�k�h�h�l�\�_�l�k�l�\�m�x�s�b�_ �h�^�g�h�f�m �w�\�h�e�x�p�b�h�g�g�h�f�m �j�y�^�m, 
�i�h�^�l�\�_�j�`�^�Z�x�l �]�b�i�h�l�_�a�m �h �j�Z�k�i�j�h�k�l�j�Z�g�_�g�b�b �g�Z �h�[-
�r�b�j�g�h�c �l�_�j�j�b�l�h�j�b�b �h�^�g�h�]�h �i�h�e�b�l�b�i�b�q�_�k�d�h�]�h �\�b�^�Z 
H. erectus.

�I�h�^�\�_�^�_�f �g�_�d�h�l�h�j�u�_ �b�l�h�]�b. �G�Z�b�[�h�e�_�_ �j�Z�g�g�b�_ 
�l�Z�d�k�h�g�u, �d�h�l�h�j�u�_ �i�h�e�h�`�b�e�b �g�Z�q�Z�e�h �j�h�^�m Homo, 
�i�h�y�\�e�y�x�l�k�y �\ �i�e�b�h�p�_�g�_. �<�b�k�h�q�g�Z�y �d�h�k�l�v �b�a �f�_�k�l�h-
�g�Z�o�h�`�^�_�g�b�y �Q�_�f�_�j�h�g �^�j�_�\�g�h�k�l�v�x 2,4–2,3 �f�e�g �e�_�l 
�i�j�b�g�Z�^�e�_�`�b�l, �i�h �f�g�_�g�b�x �f�g�h�]�b�o �Z�g�l�j�h�i�h�e�h�]�h�\, 
H. rudolfensis. �< �w�l�h�l �\�b�^ �\�d�e�x�q�_�g �b �]�h�f�b�g�b�g 
UR 501 �^�j�_�\�g�h�k�l�v�x 2,5–2,3 �f�e�g �e�_�l. �F�h�e�y�j �j�_�[�_�g-
�d�Z KNM-WT 42718 �^�j�_�\�g�h�k�l�v�x 2,4–2,3 �f�e�g �e�_�l 
�g�_ �i�h�e�m�q�b�e �h�^�g�h�a�g�Z�q�g�h�]�h �\�b�^�h�\�h�]�h �h�i�j�_�^�_�e�_-
�g�b�y. �<�_�j�o�g�y�y �q�_�e�x�k�l�v AL 666-1, �h�[�g�Z�j�m�`�_�g�g�Z�y 
�\ �k�e�h�_ �D�Z�^�Z �O�Z�^�Z�j �n�h�j�f�Z�p�b�b �O�Z�^�Z�j �\ �W�n�b�h�i�b�b, 
�^�j�_�\�g�h�k�l�v�x 2,3 �f�e�g �e�_�l �k�o�h�^�g�Z �k �l�Z�d�h�\�h�c �j�Z�g�g�b�o 
H. ergaster, H. habilis �b H. rudolfensis. �>�_�l�Z�e�v�g�h 
�k�j�Z�\�g�b�\�Z�y AL 666-1 �k �h�k�l�Z�g�d�Z�f�b �^�j�m�]�b�o �\�b�^�h�\ 
�j�Z�g�g�_�i�e�_�c�k�l�h�p�_�g�h�\�u�o Homo, �g�_�d�h�l�h�j�u�_ �Z�\�l�h�j�u 
�i�j�b�o�h�^�y�l �d �\�u�\�h�^�m, �q�l�h �w�l�h�]�h �]�h�f�b�g�b�g�Z �k �k�m�s�_�k�l-
�\�_�g�g�u�f�b �h�]�h�\�h�j�d�Z�f�b �f�h�`�g�h �h�l�g�_�k�l�b �d H. habilis 
[  Kimbel et al., 1996].

�L�Z�d�b�f �h�[�j�Z�a�h�f, �\ �j�_�a�m�e�v�l�Z�l�_ �d�e�Z�^�h�]�_�g�_�a�Z �\ �i�h�a�^-
�g�_�f �i�e�b�h�p�_�g�_ �\�u�^�_�e�y�x�l�k�y �h�^�b�g �[�_�k�k�i�h�j�g�u�c �\�b� ̂
H. rudolfensis �b, �\�h�a�f�h�`�g�h, H. habilis. �B �_�k�e�b �j�Z�g�_�_ 
�i�_�j�b�h�^�h�f �k�m�s�_�k�l�\�h�\�Z�g�b�y H. habilis �f�g�h�]�b�_ �Z�g�l�j�h-
�i�h�e�h�]�b �k�q�b�l�Z�e�b 1,9–1,6 �f�e�g �e.�g., �l�h �k �h�l�g�_�k�_�g�b�_�f 
�d �w�l�h�f�m �l�Z�d�k�h�g�m �g�Z�o�h�^�d�b AL 666-1 �_�]�h �i�h�y�\�e�_�g�b�_ 
�a�g�Z�q�b�l�_�e�v�g�h �m�^�j�_�\�g�y�_�l�k�y.

�< �j�Z�g�g�_�f �i�e�_�c�k�l�h�p�_�g�_ �b�a�\�_�k�l�g�u �^�\�Z �\�b�^�Z �j�h�^�Z 
Homo: H. habilis �b H. ergaster/erectus. �I�h �f�g�_�g�b�x 
�f�g�h�]�b�o �m�q�_�g�u�o, H. habilis �b�k�q�_�a �h�d. 1,6 �f�e�g �e.�g. 
�O�Z�[�b�e�b�k�h�\ �a�Z�f�_�g�b�e (�a�Z�f�_�k�l�b�e?) H. erectus, �d�h-
�l�h�j�u�c �k�h �\�j�_�f�_�g�_�f �j�Z�k�k�_�e�b�e�k�y �g�Z �a�g�Z�q�b�l�_�e�v�g�h�c 



� � � � � � �  � * I.  �ð������������������������ �������� Homo �� �î�"�������� �� ������ ���)�#���� �� �ó�����������,

�l�_�j�j�b�l�h�j�b�b �:�n�j�b�d�b �b �?�\�j�Z�a�b�b. �M �w�l�h�c �]�b�i�h�l�_�a�u 
�g�_�f�Z�e�h �i�j�h�l�b�\�g�b�d�h�\. �I�h�k�d�h�e�v�d�m H. erectus �[�u�e 
�\�i�_�j�\�u�_ �\�u�^�_�e�_�g �\ �:�a�b�b, �w�l�h�l �l�Z�d�k�h�g �g�_�d�h�l�h�j�u�_ 
�Z�g�l�j�h�i�h�e�h�]�b �h�l�g�h�k�y�l �d H. erectus sensu stricto, 
�i�h�e�Z�]�Z�y, �q�l�h H. ergaster �\�u�r�_�e �b�a �:�n�j�b�d�b �b �m�`�_ 
�g�Z �_�]�h �h�k�g�h�\�_ �\ �<�h�k�l�h�q�g�h�c �:�a�b�b �\ �k�b�e�m �^�b�\�_�j�]�_�g-
�p�b�b, �h�k�h�[�u�o �w�d�h�e�h�]�b�q�_�k�d�b�o �m�k�e�h�\�b�c �b �^�j�m�]�b�o �i�j�b-
�q�b�g �k�n�h�j�f�b�j�h�\�Z�e�k�y H. erectus. �L�Z�d�k�h�g H. ergaster 
�\�u�^�_�e�b�e�b �D.  �=�j�h�m�\�k �b �<.  �F�Z�a�Z�d [  Groves,   Mazák, 
1975] �b �k�q�b�l�Z�e�b �_�]�h �l�b�i�b�q�g�h �\�h�k�l�h�q�g�h-�Z�n�j�b�d�Z�g-
�k�d�b�f. �H�g �i�h�y�\�b�e�k�y �i�h�k�e�_ �b�e�b �\�h �\�j�_�f�y �k�m�s�_�k�l�\�h-
�\�Z�g�b�y H. habilis �b �h�l�e�b�q�Z�e�k�y �h�l �g�_�]�h �[ó�e�v�r�b�f �h�[�t-
�_�f�h�f �]�h�e�h�\�g�h�]�h �f�h�a�]�Z �b �p�_�e�u�f �j�y�^�h�f �^�j�m�]�b�o �q�_�j�l. 
�W�l�m �]�b�i�h�l�_�a�m �i�h�^�^�_�j�`�Z�e�b �I .  �W�g�^�j�x�k [   Andrews P., 
1984], �D.  �K�l�j�b�g�]�_�j [  Stringer, 1984] �b �;.  �<�m�^ [  Wood, 
1984]. �>�j�m�]�b�_ �b�k�k�e�_�^�h�\�Z�l�_�e�b �h�l�f�_�q�Z�x�l, �q�l�h �g�Z �l�_�j-
�j�b�l�h�j�b�b �:�n�j�b�d�b �\ �H�e�^�m�\�Z�_, �L�m�j�d�Z�g�_ �b �^�j�m�]�b�o 
�j�Z�c�h�g�Z�o �h�l�d�j�u�l�h �f�g�h�]�h �i�Z�e�_�h�Z�g�l�j�h�i�h�e�h�]�b�q�_�k�d�b�o 
�f�Z�l�_�j�b�Z�e�h�\, �i�j�b�g�Z�^�e�_�`�Z�s�b�o H. erectus. �W�l�Z �l�h�q�d�Z 
�a�j�_�g�b�y �g�Z�o�h�^�b�l �[�h�e�v�r�_ �i�h�^�l�\�_�j�`�^�_�g�b�c, �d�Z�d �b �l�h, 
�q�l�h H. ergaster �b H. erectus �h�l�g�h�k�y�l�k�y �d �h�^�g�h�f�m 
�\�b�^�m. �B�a �:�n�j�b�d�b �i�_�j�\�Z�y �f�b�]�j�Z�p�b�h�g�g�Z�y �\�h�e�g�Z �\�u-
�r�e�Z �h�d. 1,8 �f�e�g �e.�g. �b �[�u�e�Z �i�j�_�^�k�l�Z�\�e�_�g�Z �b�f�_�g�g�h 
H. ergaster/erectus. �< �w�i�h�o�b �j�Z�g�g�_�]�h �b �k�j�_�^�g�_�]�h 
�i�e�_�c�k�l�h�p�_�g�Z �\ �:�n�j�b�d�_ �b �:�a�b�b �^�e�b�l�_�e�v�g�h�_ �\�j�_�f�y 
�j�Z�a�\�b�\�Z�e�b�k�v �w�j�_�d�l�h�b�^�g�u�_ �n�h�j�f�u. �M �Z�n�j�b�d�Z�g�k�d�b�o 
�w�j�_�d�l�m�k�h�\ (�d�Z�d �m �j�Z�g�g�b�o, �l�Z�d �b �i�h�a�^�g�b�o) �b�f�_�_�l�k�y 
�k�o�h�^�k�l�\�h �k �Z�a�b�Z�l�k�d�b�f�b �w�j�_�d�l�m�k�Z�f�b, �\ �q�Z�k�l�g�h�k�l�b, 
�b�a �Q�`�h�m�d�h�m�^�y�g�y [  Poirier, 1987;   Day, 1986;   Rose, 
1984]. �W�l�h �k�\�b�^�_�l�_�e�v�k�l�\�m�_�l �h�[ �b�o �_�^�b�g�h�f �[�h�e�_�_ 
�^�j�_�\�g�_�f �h�[�s�_�f �Z�n�j�b�d�Z�g�k�d�h�f �i�j�_�^�d�_.

�?�s�_ �J.  �E�b�d�b �b �: .  �M�h�e�d�_�j �h�l�g�h�k�b�e�b KNM-ER 3733
�d H. erectus �b �h�l�f�_�q�Z�e�b �_�]�h �k�o�h�^�k�l�\�h �i�h �d�j�Z�g�b�Z�e�v-

�g�u�f �q�_�j�l�Z�f �k �i�_�d�b�g�k�d�b�f H. erectus [ Leakey R.E.F., 
  Walker, 1976]. �:�^�Z�i�l�Z�p�b�y �d �f�_�k�l�g�u�f �w�d�h�e�h�]�b�q�_-
�k�d�b�f �m�k�e�h�\�b�y�f �g�_ �f�h�]�e�Z �g�_ �i�j�b�\�_�k�l�b �d �g�_�d�h�l�h�j�u�f 
�b�a�f�_�g�_�g�b�y�f �\ �d�j�Z�g�b�Z�e�v�g�h�c �b �i�h�k�l�d�j�Z�g�b�Z�e�v�g�h�c 
�f�h�j�n�h�e�h�]�b�b �\�h�k�l�h�q�g�h-�Z�a�b�Z�l�k�d�h�]�h �w�j�_�d�l�h�b�^�g�h�]�h 
�l�Z�d�k�h�g�Z �b, �k�e�_�^�h�\�Z�l�_�e�v�g�h, �d �h�l�e�b�q�b�y�f �h�l �Z�n�j�b-
�d�Z�g�k�d�b�o �w�j�_�d�l�m�k�h�\. �K�o�h�^�k�l�\�h �k�j�_�^�g�_�i�e�_�c�k�l�h�p�_-
�g�h�\�u�o �l�Z�d�k�h�g�h�\ �:�n�j�b�d�b, �g�Z�i�j�b�f�_�j �H�G 9 �b�a �H�e-
�^�m�\�Z�y, �k �Z�a�b�Z�l�k�d�b�f H. erectus sensu stricto �g�_�e�v�a�y 
�h�[�t�y�k�g�b�l�v �i�j�b�o�h�^�h�f �i�h�k�e�_�^�g�b�o �g�Z �:�n�j�b�d�Z�g�k�d�b�c 
�d�h�g�l�b�g�_�g�l [  Groves, 1989], �w�l�h �g�_ �i�h�^�l�\�_�j�`�^�Z�_�l�k�y 
�g�b �Z�j�o�_�h�e�h�]�b�q�_ �k�d�b�f�b, �g�b �Z�g�l�j�h�i�h�e�h�]�b�q�_�k�d�b�f�b �f�Z-
�l�_�j�b�Z�e�Z�f�b; �\ �l�h �\�j�_�f�y �g�_ �[�u�e�h �g�b�d�Z�d�h�]�h �f�b�]�j�Z�p�b-
�h�g�g�h�]�h �i�h�l�h�d�Z �i�h�i�m�e�y�p�b�c �k �\�h�k�l�h�d�Z �g�Z �a�Z�i�Z�^ �\�i�e�h�l�v 
�^�h �:�n�j�b�d�b. �G�_�k�f�h�l�j�y �g�Z �h�l�k�m�l�k�l�\�b�_ �m�[�_�^�b�l�_�e�v�g�h-
�]�h �n�Z�d�l�b�q�_ �k�d�h�]�h �f�Z�l�_�j�b�Z�e�Z, �k�\�b�^�_�l�_�e�v�k�l �\�m�x�s�_�]�h 
�h �n�h�j�f�b�j�h�\�Z�g�b�b H. erectus �\ �:�a�b�b �b �_�]�h �f�b�]�j�Z�p�b�b 
�\ �^�Z�e�v�g�_�c�r�_�f �\ �:�n�j�b�d�m, �w�l�Z �]�b�i�h�l�_�a�Z �b�f�_�_�l �k�l�h�j�h�g-
�g�b�d�h�\ [  Wood,   Turner, 1995;  Hyodo et al., 2002; �b �^�j.].

�I�j�h�p�_�k�k�u, �Z�g�Z�e�h�]�b�q�g�u�_ �w�\�h�e�x�p�b�b H. erectus 
�\ �:�a�b�b, �j�Z�a�\�b�\�Z�e�b�k�v �b �\ �?�\�j�h�i�_. �K �g�Z�r�_�c �l�h�q�d�b 
�a�j�_�g�b�y, �i�h�e�b�l�b�i�b�q�_�k�d�b�c �\�b�^ H. erectus sensu lato, 
�k�e�h�`�b�\�r�b�c�k�y �\ �:�n�j�b�d�_ �b �f�b�]�j�b�j�h�\�Z�\�r�b�c �\ �?�\�j�Z-
�a�b�x, �\ �^�Z�e�v�g�_�c�r�_�f �i�h�k�e�m�`�b�e �i�j�_�^�d�h�\�h�c �n�h�j�f�h�c 
�i�j�b �k�l�Z�g�h�\�e�_�g�b�b H. sapiens. �N�h�j�f�b�j�h�\�Z�g�b�_ �q�_�e�h-
�\�_�d�Z �k�h�\�j�_�f�_�g�g�h�]�h �\�b�^�Z �g�Z �h�[�r�b�j�g�h�c �l�_�j�j�b�l�h�j�b�b 
�:�n�j�b�d�b �b �?�\�j�Z�a�b�b �i�j�h�b�k�o�h�^�b�e�h �g�Z �h�k�g�h�\�_ �w�j�_�d�l�h-
�b�^�g�u�o �n�h�j�f �i�j�b �]�_�g�g�h�f �^�j�_�c�n�_ �\ �j�Z�c�h�g�Z�o �g�Z �]�j�Z-
�g�b�p�_ �k �Z�j�_�Z�e�Z�f�b �^�j�m�]�b�o �l�Z�d�k�h�g�h�\ �b �^�Z�e�v�g�_�c�r�_�c 
�i�_�j�_�^�Z�q�_ �]�_�g�_�l�b�q�_�k�d�h�]�h �f�Z�l�_�j�b�Z�e�Z �i�j�b �]�b�[�j�b�^�b-
�a�Z�p�b�b �\�h �\�j�_�f�y �f�b�]�j�Z�p�b�h�g�g�u�o �i�j�h�p�_�k�k�h�\. �H�^�g�b�f 
�b�a �j�_�]�b�h�g�h�\, �\�h�a�f�h�`�g�h, �k�Z�f�h�]�h �j�Z�g�g�_�]�h �n�h�j�f�b�j�h-
�\�Z�g�b�y �q�_�e�h�\�_�d�Z �k�h�\�j�_�f�_�g�g�h�]�h �\�b�^�Z �[�u�e�Z �:�n�j�b�d�Z.
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�H�^�g�h�c �b�a �k�e�h�`�g�_�c�r�b�o �i�j�h�[�e�_�f �Z�j�o�_�h�e�h�]�b�b 
�b �Z�g�l�j�h�i�h�e�h�]�b�b �y�\�e�y�_�l�k�y �h�i�j�_�^�_�e�_�g�b�_ �\�j�_�f�_�g�b 
�i�h�y�\�e�_�g�b�y �i�_�j�\�u�o �b�k�d�m�k�k�l�\�_�g�g�u�o �h�j�m�^�b�c �l�j�m�^�Z. 
�K �g�Z�r�_�c �l�h�q�d�b �a�j�_�g�b�y, �i�h�k�l�h�y�g�g�h�_ �p�_�e�_�g�Z�i�j�Z�\-
�e�_�g�g�h�_ �b�a�]�h�l�h�\�e�_�g�b�_ �b �b�k�i�h�e�v�a�h�\�Z�g�b�_ �h�j�m�^�b�c 
�l�j�m�^�Z �^�e�y �j�Z�a�e�b�q�g�u�o �n�m�g�d�p�b�c �b �i�_�j�_�^�Z�q�Z �h�i�u�l�Z 
�i�h �b�o �b�a�]�h�l�h�\�e�_�g�b�x �^�j�m�]�b�f �q�e�_�g�Z�f �d�h�e�e�_�d�l�b-
�\�Z – �h�^�b�g �b�a �h�k�g�h�\�g�u�o �d�j�b�l�_�j�b�_�\ �^�e�y �\�u�^�_�e�_�g�b�y 
�j�h�^�Z Homo.

�< �g�Z�k�l�h�y�s�_�_ �\�j�_�f�y �g�Z�b�[�h�e�_�_ �j�Z�g�g�b�f�b �k�q�b�l�Z-
�x�l�k�y �f�_�k�l�h�g�Z�o�h�`�^�_�g�b�y �k �^�j�_�\�g�_�c�r�b�f�b �h�j�m�^�b�y-

�f�b �l�j�m�^�Z �g�Z �a�Z�i�Z�^�_ �p�_�g�l�j�Z�e�v�g�h�]�h �j�Z�c�h�g�Z �:�n�Z�j�Z 
(�W�n�b�h �i�b�y) �\ �[�Z�k�k�_�c�g�_ �D�Z�^�Z-�=�h�g�u [  Semaw et al., 
1997;   Semaw, 2000;   Stout et al., 2010; �b �^�j.].

�< �p�_�g�l�j�Z�e�v�g�h�c �q�Z�k�l�b �j�Z�c�h�g�Z �:�n�Z�j�Z �]�_�h�e�h�]�b�q�_-
�k�d�b�_ �b �i�Z�e�_�h�g�l�h�e�h�]�b�q�_�k�d�b�_ �b�k�k�e�_�^�h�\�Z�g�b�y �g�Z�q�Z�e�b 
�i�j�h�\�h�^�b�l�v�k�y �_�s�_ �\ 1970-�_ �]�]. �L�h�]�^�Z �`�_ �b�k�k�e�_�^�h�\�Z-
�l�_�e�b �h�[�j�Z�l�b�e�b �\�g�b�f�Z�g�b�_ �g�Z �^�j�_�\�g�b�_ �Z�j�l�_�n�Z�d�l�u, 
�d�h�l�h�j�u�_ �g�Z�o�h�^�b�e�b�k�v �\ �i�h�\�_�j�o�g�h�k�l�g�h�f �a�Z�e�_�]�Z�g�b�b. 
�B�a�m�q�Z�_�f�u�c �j�Z�c�h�g �i�e�h�s�Z�^�v�x �h�d. 500 �d�f2 �g�Z �\�h�k�l�h-
�d�_ �]�j�Z�g�b�q�b�l �k �j�Z�c�h�g�h�f �O�Z�^�Z�j�Z, �]�^�_ �[�u�e�b �h�l�d�j�u�l�u 
�h�k�l�Z�g�d�b A. afarensis (�j�b�k. 9).
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�J�b�k. 9. �I�h�a�^�g�_�i�e�b�h�p�_�g�h�\�u�_ �b �j�Z�g�g�_�i�e�_�c�k�l�h�p�_�g�h�\�u�_ �f�_�k�l�h�g�Z�o�h�`�^�_�g�b�y �\ �W�n�b�h�i�b�b �b �D�_�g�b�b (�i�h: [  Semaw, 2000]).

Fig. 9. Distribution of the Late Pliocene and Early Pleistocene localities in Ethiopia and Kenya (after (  Semaw, 2000)).
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� � � � � � �  � * I.  �ð������������������������ �������� Homo �� �î�"�������� �� ������ ���)�#���� �� �ó�����������,

�< 1970-�_ �]�]. �\ �o�h�^�_ �j�Z�a�\�_�^�h�q�g�u�o �j�Z�[�h�l �d �\�h�k-
�l�h�d�m �h�l �D�Z�^�Z-�=�h�g�u �[�u�e�b �h�l�d�j�u�l�u �f�_�k�l�h�g�Z�o�h�`-
�^�_�g�b�y �:�n�Z�j�_�^�h 1, �D�Z�^�Z-�=�h�g�Z 2–4. �>�Z�e�v�g�_�c�r�b�_ 
�i�h�e�_�\�u�_ �b�a�u�k�d�Z�g�b�y �i�h�a�\�h�e�b�e�b �\�u�y�\�b�l�v �k�l�h�y�g-
�d�b �g�Z �a�Z�i�Z�^�_ �h�l �D�Z�^�Z-�=�h�g�u: �A�Z�i�Z�^�g�Z�y �=�h�g�Z 1–3 
(WG 1–3). �I�j�b �i�j�h�\�_�^�_�g�b�b �d�j�m�i�g�h�f�Z�k�r�l�Z�[�g�u�o 
�k�l�Z�p�b�h�g�Z�j�g�u�o �b�k�k�e�_�^�h�\�Z�g�b�c �\ 1992–1994 �]�]. 
�\ �[�Z�k�k�_�c�g�_ �D�Z�^�Z-�=�h�g�u �[�u�e�b �h�[�g�Z�j�m�`�_�g�u 12 �g�h-
�\�u�o �f�_�k�l�h�g�Z�o�h�`�^�_�g�b�c, �\ �l.�q. 2 �k�l�j�Z�l�b�n�b�p�b�j�h�\�Z�g-
�g�u�o: �<�h�k�l�h�q�g�Z�y �=�h�g�Z 10 �b 12 (EG 10 �b 12) [  Semaw, 
2000]. �< 2000 �]. �\ 3 �d�f �d �x�]�h-�a�Z�i�Z�^�m �h�l �w�l�b�o �k�l�h-
�y�g�h�d �g�Z �[�_�j�_�]�m �\�j�_�f�_�g�g�h�]�h �\�h�^�h�l�h�d�Z �H�m�g�^�Z-�=�h�g�Z 
�b�k�k�e�_�^�h�\�Z�e�b�k�v �_�s�_ �^�\�Z �k�l�j�Z�l�b�n�b�p�b�j�h�\�Z�g�g�u�o 

�f�_�k�l�h �g�Z�o�h�`�^�_�g�b�y OGS 6 �b 7 [  Semaw et al., 2003]
(�j�b�k. 10).

�< �p�_�g�l�j�Z�e�v�g�h�c �q�Z�k�l�b �j�Z�c�h�g�Z �:�n�Z�j�Z �b�f�_�x�l�k�y 
�g�_�k�d�h�e�v�d�h �k�_�a�h�g�g�u�o �j�_�d – �D�Z�^�Z-�=�h�g�Z, �H�m�g�^�Z-�=�h�g�Z, 
�;�m�k�b�^�b�f�Z, �:�k�[�h�e, – �\�i�Z�^�Z�x�s�b�o �\ �:�\�Z�r, �Z �l�Z�d�`�_ 
�g�_�k�d�h�e�v�d�h �g�_�[�h�e�v�r�b�o �\�j�_�f�_�g�g�u�o �\�h�^�h�l�h�d�h�\. �<�k�_ 
�d�j�m�i�g�u�_ �b �f�_�e�d�b�_ �\�h�^�h�l�h�d�b �\ �i�_�j�b�h�^ �^�h�`�^�_�c �k�b�e�v-
�g�h �i�h�^�f�u�\�Z�x�l �[�_�j�_�]�Z �b �h�[�g�Z�`�Z�x�l �d�m�e�v�l�m�j�h�k�h�^�_�j-
�`�Z�s�b�_ �k�e�h�b �k �n�Z�m�g�b�k�l�b�q�_�k�d�b�f�b �h�k�l�Z�l�d�Z�f�b �b �d�Z-
�f�_�g�g�u�f �b�g�\�_�g�l�Z�j�_�f.

�K�l�h�y�g�d�b EG 10 �b 12 �j�Z�k�i�h�e�h�`�_�g�u �g�Z �\�h�k�l�h�q-
�g�h�f �[�_�j�_�]�m �D�Z�^�Z-�=�h�g�u, �i�j�b�f�_�j�g�h �\ 7 �d�f �h�l �f�_�k-
�l�Z �_�_ �k�e�b�y�g�b�y �k �:�\�Z�r�_�f. �D�m�e�v�l�m�j�h�k�h�^�_�j�`�Z�s�b�c 

�J�b�k. 10. �H�k�Z�^�h�q�g�u�_ �n�h�j�f�Z�p�b�b �b �f�_�k�l�h�g�Z�o�h�`�^�_�g�b�y �[�Z�k�k�_�c�g�Z �j. �:�\�Z�r (�i�h: [  Stout et al., 2010]).

Fig. 10. The sedimentary formations of the Awash River Basin and distribution of the localities (after (  Stout et al., 2010)).
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� ñ � � � � � � � � 3.  �ð������������������������ �����!������������ �����-� �����*������� �� �� ����������� ����������� �*  ���������$����-��������������������� ���$���������)�# �������!��� ������ �� �î�"��������

�]�h�j�b�a�h�g�l �g�Z�o�h�^�b�l�k�y �\ �g�Z�i�e�Z�k�l�h�\�Z�g�b�y�o �b�e�b�k�l�u�o 
�h�l�e�h�`�_�g�b�c �\�l�h�j�h�c �i�h�k�e�_�^�h�\�Z�l�_�e�v�g�h�k�l�b �g�Z�^ �h�k-
�g�h�\�Z�g�b�_�f �n�h�j�f�Z�p�b�b �;�m�k�b�^�b�f�Z. �G�b�a�u �n�h�j�f�Z�p�b�b 
�;�m�k�b�^�b�f�Z �k�n�h�j�f�b�j�h�\�Z�g�u �]�Z�e�_�q�g�b�d�Z�f�b �^�j�_�\�g�_-
�]�h �:�\�Z�r�Z. �J�Z�a�f�_�j�u �g�_�d�h�l�h�j�u�o �[�m�e�u�`�g�b�d�h�\ �k�h-
�k�l�Z�\�e�y�x�l 25 �k�f �b �[�h�e�_�_. �<�u�r�_ �i�j�h�k�e�_�`�b�\�Z�x�l�k�y 
�i�_�k�d�b, �h�[�h�]�Z�s�_�g�g�u�_ �j�b�a�h�e�b�l�h�f, �b �b�e�b�k�l�u�_ �h�l-
�e�h�`�_�g�b�y �:�\�Z�r�Z. �D�j�m�i�g�h�]�Z�e�_�q�g�u�c �d�h�g�]�e�h�f�_�j�Z�l 
�i�h�^ �d�m�e�v�l�m�j�h�k�h�^�_�j�`�Z�s�b�f �]�h�j�b�a�h�g�l�h�f �k�l�h�y�g�h�d 
EG 10 �b 12 �n�h�j�f�b�j�m�_�l �h�k�g�h�\�Z�g�b�_ �\�l�h�j�h�c �i�h-
�k�e�_�^�h�\�Z�l�_�e�v�g�h�k�l�b. �=�Z�e�_�q�g�b�d �b�a �w�l�h�]�h �k�e�h�y �[�u�e 
�h�^�g�b�f �b�a �h�k�g�h�\�g�u�o �b�k�l�h�q�g�b�d�h�\ �k�u�j�v�y �^�e�y �b�a-
�]�h�l�h�\�e�_�g�b�y �Z�j�l�_�n�Z�d�l�h�\. �I�h �^�Z�g�g�u�f �j�Z�^�b�h�b�a�h-
�l�h�i�g�h�]�h �^�Z�l�b�j�h�\�Z�g�b�y (40Ar/39Ar), �f�b�g�b�f�Z�e�v�g�u�c 
�\�h�a�j�Z�k�l �k�Z�f�h�]�h �g�b�`�g�_�]�h �d�m�e�v�l�m�j�h �k�h�^�_�j�`�Z�s�_�]�h 
�]�h�j�b�a�h�g�l�Z 2,52 �f�e�g �e�_�l. �H�g �i�h�^�l�\�_�j�`�^�_�g �j�_-
�a�m�e�v�l�Z�l�Z�f�b �i�Z�e�_�h�f�Z�]�g�b�l�g�h�]�h �Z�g�Z�e�b�a�Z. �D�Z�f�_�g�g�u�_ 
�h�j�m�^�b�y �a�Z�e�_�]�Z�e�b �g�Z �k�l�j�Z�l�b�]�j�Z�n�b�q�_�k�d�h�f �m�j�h�\�g�_ 
�[�e�b�`�_ �d �h�[�j�Z�l�g�h�c �f�Z�]�g�b�l�h�a�h�g�_, �h�i�j�_�^�_�e�_�g�g�h�c 
�d�Z�d �k�Z�f�u�c �g�b�`�g�b�c �o�j�h�g �F�Z�l�m�y�f�Z (2,6 �f�e�g �e.�g.) 
 [ Semaw, 2000].

�G�Z �k�l�h�y�g�d�_ EG 10 �d�Z�f�_�g�g�u�_ �Z�j�l�_�n�Z�d�l�u �b�a�\�e�_-
�q�_�g�u �b�a �j�Z�k�d�h�i�Z �i�e�h�s�Z�^�v�x 13 �f 2. �I�j�b �j�Z�k�d�h�i�d�Z�o 
�\�u�y�\�e�_�g�u �^�\�Z �d�m�e�v�l�m�j�h�k�h�^�_�j�`�Z�s�b�o �]�h�j�b�a�h�g�l�Z 
�f�h�s�g�h�k�l�v�x �h�d. 10 �k�f, �j�Z�a�^�_�e�_�g�g�u�o �k�l�_�j�b�e�v�g�h�c 
�i�j�h�k�e�h�c�d�h�c �l�h�e�s�b�g�h�c �h�d. 40 �k�f. �< �k�l�j�Z�l�b�n�b-
�p�b�j�h�\�Z�g�g�u�o �m�k�e�h�\�b�y�o �g�Z�c�^�_�g�h 667 �Z�j�l�_�n�Z�d�l�h�\ 
�b �k�h�[�j�Z�g�h �k �i�h�\�_�j�o�g�h�k�l�b 1 949 �b�a�^�_�e�b�c. �G�Z�o�h�^�d�b, 
�\�_�j�h�y�l�g�h, �[�u�e�b �f�b�g�b�f�Z�e�v�g�h �k�f�_�s�_�g�u �b �b�f�_�e�b, 
�i�h �a�Z�d�e�x�q�_�g�b�x �b�k�k�e�_�^�h�\�Z�l�_�e�_�c, «�k�\�_�`�b�c» �\�b�^. 
�W�l�h �k�\�b�^�_�l�_�e�v�k�l�\�m�_�l �h �l�h�f, �q�l�h �h�g�b �[�u�e�b �[�u�k�l�j�h 
�i�_�j�_�d�j�u�l�u �j�u�o�e�u�f�b �h�l�e�h�`�_�g�b�y�f�b �b �g�_ �b�k�i�u�l�Z-
�e�b �^�e�b�l�_�e�v�g�h�]�h �n�b�a�b�d�h-�o�b�f�b�q�_�k�d�h�]�h �b �w�h�e�h�\�h-
�]�h �\�h�a�^�_�c�k�l�\�b�y. �G�Z�[�e�x�^�Z�e�Z�k�v �\�u�k�h�d�Z�y �i�e�h�l�g�h�k�l�v
�a�Z�e�_�]�Z�g�b�y �Z�j�l�_�n�Z�d�l�h�\.

�F�_�k�l�h�g�Z�o�h�`�^�_�g�b�_ EG 12 �g�Z�o�h�^�b�l�k�y �\ 300 �f 
�d �k�_�\�_�j�m �h�l �f�_�k�l�h�g�Z�o�h�`�^�_�g�b�y EG 10 �g�Z �k�d�e�h�g�_
�g�_�[�h�e�v�r�h�]�h �k�_�a�h�g�g�h�]�h �\�h�^�h�l�h�d�Z �:�c�[�Z�c�l�h-�>�h �j�Z, 
�\�i�Z�^�Z�x�s�_�]�h �\ �D�Z�^�Z-�=�h�g�m, �b �i�j�b�f�_�j�g�h �\ 100 �f 
�d �a�Z�i�Z�^�m �h�l �f�_�k�l�h�g�Z�o�h�`�^�_�g�b�y EG 13. �A�^�_�k�v 
�h�d. 300 �Z�j�l�_�n�Z�d�l�h�\ �k�h�[�j�Z�g�h �k �i�h�\�_�j�o�g�h�k�l�b �d�j�m�l�h�]�h 
�w�j�h�a�b�h�g�g�h�]�h �k�d�e�h�g�Z �b 309 �h�[�g�Z�j�m�`�_�g�h �\ �j�Z�k�d�h�i�_ 
�i�e�h�s�Z�^�v�x 9 �f 2. �G�Z �k�l�h�y�g�d�_ EG 12 �\�u�y�\�e�_�g �h�^�b�g 
�d�m�e�v�l�m�j�h �k�h�^�_�j�`�Z�s�b�c �]�h�j�b�a�h�g�l.

�K�l�h�y�g�d�Z OGS 7 �h�l�d�j�u�l�Z �b �j�Z�k�d�h�i�Z�g�Z �\ 2000 �]. 
[  Semaw et al., 2003]. �H�g�Z �g�Z�o�h�^�b�l�k�y �g�Z �d�j�m�l�h�f 
�k�d�e�h�g�_ �[�_�j�_�]�Z �w�i�b�a�h�^�b�q�_�k�d�h�]�h �j�m�q�v�y, �\�i�Z�^�Z�x�s�_-
�]�h �\ �H�m�g�^�Z-�=�h�g�m, �\ 3 �d�f �d �x�]�h-�a�Z�i�Z�^�m �h�l �k�l�h�y�g�h�d 
EG 10 �b 12. �D�m�e�v�l�m�j�h�k�h�^�_�j�`�Z�s�b�c �k�e�h�c �a�Z�e�_�]�Z�_�l 
�g�Z 7,6 �f  �g�b�`�_ �l�m�n�Z �=�h�g�Z�r 14 (�^�e�y �g�_�]�h �b�f�_�_�l�k�y 
�^�Z�l�Z 2,53 ± 0,15 �f�e�g �e.�g.) �b �g�Z�^�_�`�g�h �^�Z�l�b�j�m�_�l�k�y 
2,58 �f�e�g �e.�g. [  Stout et al., 2010].

�K�l�h�y�g�d�b OGS 6 �b 7 �j�Z�k�i�h�e�h�`�_�g�u �\ 3 �d�f �h�l �k�l�h�y-
�g�h�d �D�Z�^�Z-�=�h�g�u �g�Z �[�_�j�_�]�m �\�j�_�f�_�g�g�h�]�h �\�h�^�h�l�h�d�Z 
�N�b�Z�e�m, �\�i�Z�^�Z�x�s�_�]�h �\ �H�m�g�^�Z-�=�h�g�m [  Semaw et al., 
2003]. �H�g�b �j�Z�k�d�Z�i�u�\�Z�e�b�k�v �\ 2003 �]. �G�Z�b�[�h�e�_�_ �b�g-
�n�h�j�f�Z�l�b�\�g�u�_ �f�Z�l�_�j�b�Z�e�u �[�u�e�b �i�h�e�m�q�_�g�u �i�j�b �b�k-
�k�e�_�^�h�\�Z�g�b�b �f�_�k�l�h�g�Z�o�h�`�^�_�g�b�y OGS 7. �K�l�h�y�g�d�b 
�g�Z�o�h�^�y�l�k�y �\ 300 �f  �^�j�m�] �h�l �^�j�m�]�Z �g�Z �d�j�m�l�u�o �h�[�g�Z-
�`�_�g�b�y�o. �G�Z �f�_�k�l�h�g�Z�o�h�`�^�_�g�b�b OGS 7 �j�Z�k�d�h�i�Z�g 
�m�q�Z�k�l�h�d �i�e�h�s�Z�^�v�x 2,6 �f 2 (4,0×0,65 �f ), �i�_�j�_�d�j�u-
�l�u�c �h�l�e�h�`�_�g�b�y�f�b �f�h�s�g�h�k�l�v�x �h�d. 25 �f. �<�h �\�j�_-
�f�y �i�h�e�_�\�u�o �b�k�k�e�_�^�h�\�Z�g�b�c �h�l�f�_�q�_�g�Z �[�h�e�v�r�Z�y 
�d�h�g�p�_�g�l �j�Z�p�b�y �g�Z�o�h�^�h�d: 162 �d�Z�f�_�g�g�u�o �b�a�^�_�e�b�y 
�b 13 �n�j�Z�]�f�_�g�l�h�\ �d�h�k�l�_�c �g�Z 1 �f 2. �;�h�e�_�_ 200 �Z�j�l�_-
�n�Z�d�l�h�\ �b �n�j�Z�]�f�_�g�l�h�\ �d�h�k�l�_�c �h�[�g�Z�j�m�`�_�g�u �g�Z �i�h-
�\�_�j�o�g�h�k�l�b �b �h�d. 500 – �\ �d�m�e�v�l�m�j�h�k�h�^�_�j�`�Z�s�_�f 
�]�h�j�b�a�h�g�l�_. �D�Z�f�_�g�g�u�_ �b�a�^�_�e�b�y �b �d�h�k�l�b �`�b�\�h�l-
�g�u�o �a�Z�e�_�]�Z�e�b �d�h�f�i�Z�d�l�g�h �\ �k�e�h�_ �l�h�e�s�b�g�h�c 10 �k�f; 
�h�g�b �g�Z�o�h�^�b�e�b�k�v in situ �\ �g�_�i�_�j�_�h�l�e�h�`�_�g�g�h�f
�k�h�k�l�h�y�g�b�b.

�D�m�e�v�l�m�j�h�k�h�^�_�j�`�Z�s�b�c �]�h�j�b�a�h�g�l �j�Z�k�i�h�e�Z�]�Z�e�k�y 
�f �_�`�^�m �d�j�m�i�g�h�a�_�j�g�b�k�l�u�f �i�_�k�d�h�f �b �g�Z�i�e�Z�k�l�h�\�Z�g�b-
�y�f�b �i�h�c�f�_�g�g�u�o �b�e�b�k�l�u�o �h�l�e�h�`�_�g�b�c. �< �d�h�e�e�_�d�p�b�b 
�[�h�e�_�_ 75 % �k�h�k�l�Z�\�e�y�e�b �g�Z�o�h�^�d�b �j�Z�a�f�_�j�h�f �f�_�g�_�_ 
20 �f�f; �h�g�b �a�Z�e�_�]�Z�e�b �k�l�j�h�]�h �]�h�j�b�a�h�g�l�Z�e�v�g�h. �K�l�j�Z-
�l�b�]�j�Z�n�b�q�_�k�d�b�_ �b �i�e�Z�g�b�]�j�Z�n�b�q�_�k�d�b�_ �g�Z�[�e�x�^�_�g�b�y 
�i�h�a�\�h�e�y�x�l �m�l�\�_�j�`�^�Z�l�v, �q�l�h �j�Z�k�s�_�i�e�_�g�b�_ �d�Z�f�g�y 
�i�j�h�b�a�\�h�^�b�e�h�k�v �g�Z �f�_�k�l�_ �k�l�h�y�g�d�b �b �g�Z�j�m�r�_�g�b�y 
�d�m�e�v�l�m�j�h�k�h�^�_�j�`�Z�s�_�]�h �k�e�h�y �[�u�e�b �f�b�g�b�f�Z�e�v�g�u�_ 
[  Stout et al., 2010].

�D�m�e�v�l�m�j�h�k�h�^�_�j�`�Z�s�b�_ �]�h�j�b�a�h�g�l�u �k�l�h�y�g�h�d 
OGS 6 �b 7 �a�Z�e�_�]�Z�e�b �g�Z 7,6 �f  �g�b�`�_ �l�m�n�Z �=�h�g�Z�r 14. 
�I�_�j�_�o�h�^ �]�_�h�f�Z�]�g�b�l�g�h�c �i�h�e�y�j�g�h�k�l�b �=�Z�m�k�k–�F�Z-
�l�m�y�f�Z, �d�h�l�h�j�u�c �o�j�h�g�h�e�h�]�b�q�_�k�d�b �h�p�_�g�b�\�Z�_�l�k�y
�\ 2,6–2,58 �f�e�g �e.�g., �i�j�h�k�e�_�`�_�g �i�h�^ �k�e�h�_�f �k �g�Z�o�h�^-
�d�Z�f�b �g�Z �k�l�h�y�g�d�_ OGS 7, �k�e�_�^�h�\�Z�l�_�e�v�g�h, �^�j�_�\�g�h�k�l�v 
�d�Z�f�_�g�g�u�o �b�a�^�_�e�b�c �h�d. 2,6 �f�e�g �e�_�l.

�G�Z �k�l�h�y�g�d�_ OGS 7 �\ �k�e�h�_ �h�[�g�Z�j�m�`�_�g�u 7 �g�m�d�e�_-
�m�k�h�\, 76 �p�_�e�u�o �h�l�s�_�i�h�\ �b 182 �h�[�e�h�f�d�Z, 5 �[�h�d�h�\�u�o 
�b 2 �d�h�g�p�_�\�u�o �q�h�i�i�_�j�Z. �G�_�k�d�h�e�v�d�h �Z�j�l�_�n�Z�d�l�h�\ �g�_�k�m�l 
�k�e�_�^�u �j�_�f�h�g�l�Z�`�Z. �H�k�h�[�h�_ �a�g�Z�q�_�g�b�_ �b�f�_�x�l �d�Z�f�_�g-
�g�u�_ �b�a�^�_�e�b�y, �a�Z�e�_�]�Z�\�r�b�_ �\�f�_�k�l�_ �k �n�Z�m�g�b�k�l�b�q�_�k�d�b-
�f�b �h�k�l�Z�l�d�Z�f�b. �G�Z �^�Z�g�g�h�f �f�_�k�l�h�g�Z�o�h�`�^�_�g�b�b in situ 
�k�j�_�^�b �b�a�^�_�e�b�c �b�a �d�Z�f�g�y �g�Z�o�h�^�b�e�h�k�v 34 �n�j�Z�]�f�_�g�l�Z 
�d�h�k�l�_�c. �K�j�_�^�b �d�h�k�l�g�u�o �h�k�l�Z�l�d�h�\ �[�u�e�b �h�i�j�_�^�_�e�_�g�u 
�^�\�Z �n�j�Z�]�f�_�g�l�Z �j�_�[�_�j �b �n�j�Z�]�f�_�g�l �i�e�_�q�_�\�h�c �d�h�k�l�b �i�h-
�e�h�j�h�]�h�]�h �`�b�\�h�l�g�h�]�h, �i�h �j�Z�a�f�_�j�Z�f �i�h�o�h�`�_�]�h �g�Z �Z�g-
�l�b�e�h�i�m �]�g�m. �B�a �k�e�h�y �b�a�\�e�_�q�_�g �l�Z�d�`�_ �g�_�[�h�e�v�r�h�c 
�d�h�k�l�y�g�h�c �h�l�s�_�i �k �o�h�j�h�r�h �\�u�j�Z�`�_�g�g�u�f �m�^�Z�j�g�u�f 
�[�m�]�h�j�d�h�f. �G�Z �g�_�d�h�l�h�j�u�o �d�h�k�l�y�o �k�h �k�l�h�y�g�h�d OGS 6 
�b 7 �b�f�_�x�l�k�y �k�e�_�^�u �i�h�j�_�a�h�\ �d�Z�f�_�g�g�u�f�b �h�j�m�^�b�y�f�b. 
�B�k�k�e�_�^�h�\�Z�l�_�e�b �h�l�f�_�l�b�e�b �h�q�_�g�v �\�Z�`�g�m�x �h�k�h�[�_�g-
�g�h�k�l�v – �\ �e�b�l�h�e�h�]�b�q�_�k�d�h�f �]�h�j�b�a�h�g�l�_, �]�^�_ �g�_ �[�u�e�h 
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� � � � � � �  � * I.  �ð������������������������ �������� Homo �� �î�"�������� �� ������ ���)�#���� �� �ó�����������,

�d�Z�f�_�g�g�u�o �b�a�^�_�e�b�c, �g�_ �h�[�g�Z�j�m�`�_�g�h �b �d�h�k�l�_�c �`�b�\�h�l-
�g�u�o. �;�e�b�`�Z�c�r�_�c �d OGS 6 �b 7 �k�l�h�y�g�d�h�c, �]�^�_ �g�Z�c�^�_-
�g�u �d�h�k�l�b �k �i�h�j�_�a�Z�f�b, �y�\�e�y�_�l�k�y �f�_�k�l�h�g�Z�o�h�`�^�_�g�b�_ 
�;�h�m�j�b �^�j�_�\�g�h�k�l�v�x 2,5 �f�e�g �e�_�l, �j�Z�k�i�h�e�h�`�_�g�g�h�_ 
�\ 90 �d�f �d �x�]�m �h�l �D�Z�^�Z-�=�h�g�u �\ �[�Z�k�k�_�c�g�_ �k�j�_�^�g�_�]�h 
�:�\�Z�r�Z; �h�^�g�Z�d�h �g�Z �g�_�f �g�_ �h�[�g�Z�j�m�`�_�g�u �d�Z�f�_�g�g�u�_ 
�h�j�m�^�b�y [  Heinzelin et al., 1999].

�D�Z�f�_�g�g�u�c �b�g�\�_�g�l�Z�j�v �f�_�k�l�h�g�Z�o�h�`�^�_�g�b�c �<�h�k-
�l�h�q�g�h�c �=�h�g�u EG 10 �b 12 �\�d�e�x�q�Z�e �g�m�d�e�_�m�k�u, �p�_�e�u�_ 
�b �k�e�h�f�Z�g�g�u�_ �h�l�s�_�i�u, �m�]�e�h�\�Z�l�u�_ �n�j�Z�]�f�_�g�l�u. �< �d�Z-
�q�_�k�l�\�_ �k�u�j�v�y �b�k�i�h�e�v�a�h�\�Z�e�b�k�v �l�j�Z�o�b�l (�h�d. 48 %), 
�j�b�h�e�b�l (27 %), �e�Z�\�Z (23 %), �o�Z�e�p�_�^�h�g �b �^�j�m�]�b�_ 
�i�h�j�h�^�u (2 %). �D�Z�f�_�g�v �h�[�b�l�Z�l�_�e�b �k�l�h�y�g�h�d �[�j�Z�e�b 
�b�a �[�e�b�a�e�_�`�Z�s�b�o �^�j�_�\�g�b�o �\�h�^�h�l�h�d�h�\ �\ �\�b�^�_ �o�h�j�h-
�r�h �h�d�Z�l�Z�g�g�u�o �]�Z�e�_�d �b�e�b �[�m�e�u�`�g�b�d�h�\ �j�Z�a�f�_�j�Z�f�b 
�h�l 170 �^�h 60 �f�f [  Semaw, 2000].

�G�Z �f�_�k�l�h�g�Z�o�h�`�^�_�g�b�b EG 10 �g�Z�c�^�_�g 31 �g�m�d�e�_�m�k 
(16 �w�d�a. – in situ), �g�Z �f�_�k�l�h�g�Z�o�h�`�^�_�g�b�b EG 12 – 

12 �g�m�d�e�_�m�k�h�\ (9 �w�d�a. – in situ). �F�g�h�]�b�_ �g�m�d�e�_�m-
�k�u �h�[�j�Z�[�Z�l�u�\�Z�e�b�k�v �m�g�b�n�Z�k�b�Z�e�v�g�u�f �k�i�h�k�h�[�h�f. 
�G�Z �f�_�k�l�h �g�Z�o�h�`�^�_�g�b�b EG 10 �l�Z�d�b�_ �y�^�j�b�s�Z �b�a �j�Z�k-
�d�h�i�Z �k�h�k�l�Z�\�e�y�x�l �h�d. 20 %. �K�j�_�^�b �f�Z�l�_�j�b�Z�e�h�\ �k�l�h-
�y�g�d�b EG 12 �i�j�b�a�g�Z�d�b �[�b�n�Z�k�b�Z�e�v�g�h�]�h �k�d�Z�e�u�\�Z�g�b�y 
�b�f�_�x�l 55 % �g�m�d�e�_�m�k�h�\. �G�Z �k�l�h�y�g�d�_ EG 10 c �h�^-
�g�h�]�h �g�m�d�e�_�m�k�Z �k�d�Z�e�u�\�Z�e�h�k�v �g�_ �f�_�g�_�_ 8 �h�l�s�_�i�h�\ 
�b �g�_ �[�h�e�_�_ 14, �g�Z �k�l�h�y�g�d�_ EG 12 – 3 �b 23 �k�h�h�l-
�\�_�l�k�l�\�_�g�g�h. �K�j�_�^�b �g�m�d�e�_�m�k�h�\ �g�_�f�g�h�]�h�q�b�k�e�_�g�g�u 
�^�b�k�d�h�\�b�^�g�u�_, �h�j�l�h�]�h�g�Z�e�v�g�u�_ �b �g�m�d�e�_�m�k�u-�k�d�j�_�[-
�e�Z (�j�b�k. 11, 2, 5; 12, 4). �A�g�Z�q�b�l�_�e�v�g�Z�y �q�Z�k�l�v �g�m�d-
�e�_�m�k�h�\ �\ �k�h�h�l�\�_�l�k�l�\�b�b �k �h�e�^�m�\�Z�g�k�d�h�c �d�e�Z�k�k�b�n�b-
�d�Z�p�b�_�c �[�u�e�Z �i�j�b�q�b�k�e�_�g�Z �d �[�h�d�h�\�u�f �b �d�h�g�p�_�\�u�f 
�q�h�i�i�_�j�Z�f [Ibid.]. �D �^�_�[�b�l�Z�`�m, �d�h�l�h�j�u�c �k�h�k�l�Z�\-
�e�y�x�l 99 % �i�j�_�^�f�_�l�h�\ �h�l �q�b�k�e�Z �\�k�_�o �g�Z�o�h�^�h�d 
�k�h �k�l�h�y�g�h�d �A�Z�i�Z�^�g�h�c �L�m�j�d�Z�g�u, �b�k�k�e�_�^�h�\�Z�l�_�e�y�f�b 
�h�l�g�_�k�_�g�u �p�_�e�u�_ �b �n�j�Z�]�f�_�g�l�b�j�h�\�Z�g�g�u�_ �h�l�s�_�i�u,
�\ �l.�q. �m�]�e�h�\�Z�l�u�_ �k�d�h�e�u �b �n�j�Z�]�f�_�g�l�u �g�m�d�e�_�m�k�h�\.

�J�b�k. 11. �D�Z�f�_�g�g�u�c �b�g�\�_�g�l�Z�j�v �k�h �k�l�h�y�g�h�d EG 10 (1, 2, 6, 8–10) �b EG 12 (3, 4, 5, 7) (�i�h: [  Semaw, 2000]).
1 – �h�^�g�h�k�l�h�j�h�g�g�b�c �q�h�i�i�_�j; 2 – �^�b�k�d�h�\�b�^�g�u�c �g�m�d�e�_�m�k, 3 – �h�^�g�h�k�l�h�j�h�g�g�b�c �[�h�d�h�\�h�c �q�h�i�i�_�j; 4, 7 – �h�^�g�h�k�l�h�j�h�g�g�b�c �d�h�g�p�_�\�h�c �q�h�i�i�_�j;

5 – �^�b�k�d�h�\�b�^�g�u�c �g�m�d�e�_�m�k; 6 – �h�^�g�h�k�l�h�j�h�g�g�b�c �[�h�d�h�\�h�c �q�h�i�i�_�j; 8–10 – �h�l�s�_�i�u.

Fig. 11. Stone inventory from the EG 10 (1, 2, 6, 8–10) and EG 12 (3, 4, 5, 7) sites (after (  Semaw, 2000)).
1 – a unifacial chopper; 2 – a disk-like core; 3 – a unifacial side-chopper; 4, 7 – a unifacial end-chopper; 5 – a disk-like core; 6 – a unifacial 

side chopper; 8–10 – ß akes. 



39
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�G�Z �k�l�h�y�g�d�_ EG 10 163 �h�l�s�_-
�i�Z �g�Z�c�^�_�g�h �\ �k�e�h�_ �b 275 – �k�h�[�j�Z�g�h 
�k �i�h�\�_�j�o �g�h�k�l�b, �g�Z �k�l�h�y�g�d�_ EG 12 – 
147 �b 275 �h�l�s�_�i�h�\ �k�h�h�l�\�_�l�k�l�\�_�g�g�h 
(�k�f. �j�b�k. 11, 8–10; 12, 1–3). �I�j�_�h�[�e�Z-
�^�Z�x�l �k�d�h�e�u, �k�h�o�j�Z�g�y�x�s�b�_ �g�Z �l�h�j�p�_ 
�`�_�e�\�Z�q�g�m�x �d�h�j�d�m. �W�l�h �k�\�b�^�_�l�_�e�v�k�l-
�\�m�_�l �h �l�h�f, �q�l�h �m�^�Z�j�g�Z�y �i�e�h�s�Z�^�d�Z 
�g�_ �i �h�^�\�_�j�]�Z�e�Z�k�v �^�h�i�h�e�g�b�l�_�e�v�g�h�c 
�h�[�j�Z�[�h�l�d�_. �G�Z �f�_�k�l�h �g�Z�o�h�`�^�_�g�b�y�o 
�g�_ �h�[�g�Z�j�m�`�_�g�h �o�h�j�h�r�h �\�u�j�Z�`�_�g�g�u�o 
�f�h�^�b�n�b�p�b�j�h�\�Z�g�g�u�o �h�l�s�_�i�h�\, �i�h�w�l�h�f�m 
�]�h�\�h�j�b�l�v �h�[ �h�j�m�^�b�c�g�h�f �g�Z�[�h�j�_ �q�l�h-�l�h 
�h�i�j�_�^�_�e�_�g�g�h�_ �g�_�\�h�a�f�h�`�g�h. �<�b�^�b�f�h, 
�h�l�s�_�i�u �b �m�]�e�h�\�Z�l�u�_ �k�d�h�e�u �b�k�i�h�e�v-
�a�h�\�Z�e�b�k�v �i�j�b �\�u�i�h�e�g�_�g�b�b �j�Z�a�e�b�q�g�u�o 
�j�Z�[�h�l �[�_�a �^�h�i�h�e�g�b�l�_�e�v�g�h�c �h�[�j�Z�[�h�l�d�b. 
�Q�Z�k�l�v �g�m�d�e�_�m�k�h�\ �f�h�]�e�Z �k�e�m�`�b�l�v �\ �d�Z-
�q�_�k�l�\�_ �]�j�m�[�u�o �j�m�[�y�s�b�o �b�g�k�l�j�m�f�_�g-
�l�h�\ �l�b�i�Z �q�h�i�i�_�j�h�\ (�k�f. �j�b�k. 11, 1, 3, 
4, 6, 7; 12, 5).

�G�_�k�f�h�l�j�y �g�Z �l�h, �q�l�h �d�m�e�v�l�m�j�h�k�h-
�^�_�j�`�Z�s�b�c �k�e�h�c �g�Z �f�_�k�l�h�g�Z�o�h�`�^�_-
�g�b�b OGS 7 �\�k�d�j�u�l �l�h�e�v�d�h �g�Z �m�q�Z�k�l�d�_ 
�i�e�h�s�Z�^�v�x 2,6 �f 2, �i�j�b �j�Z�k�d�h�i�d�Z�o �[�u�e 
�h�[�g�Z�j�m�`�_�g �\�Z�`�g�u�c �f�Z�l�_�j�b�Z�e, �d�h�l�h-
�j�u�c �b�f�_�_�l �h�[�s�b�_ �i�j�b�a�g�Z�d�b �k �g�Z�o�h�^-
�d�Z�f�b �k�h �k�l�h�y�g�h�d EG 10 �b 12, �Z �l�Z�d�`�_ 
�h�l�e�b�q�b�y. �F�_�`�^�m OGS 7 �b �k�l�h�y�g�d�Z�f�b 
�<�h�k�l�h�q�g�h�c �=�h�g�u �b�f�_�x�l�k�y �k�m�s�_�k�l-
�\�_�g�g�u�_ �j�Z�a�e�b�q�b�y, �d�h�l�h�j�u�_ �d�Z�k�Z�x�l�k�y 
�\�u�[�h�j�Z �b�k�o�h�^�g�h�]�h �f�Z�l�_�j�b�Z�e�Z �^�e�y �i�h-
�k�e�_�^�m�x�s�_�c �h�[�j�Z�[�h�l�d�b. �?�k�e�b �g�Z �k�l�h-
�y�g�d�Z�o EG 10 �b 12 �b�k�i�h�e�v�a�h�\�Z�e�k�y 
�i�j�_�b �f�m�s�_�k�l �\�_�g�g�h �l�j�Z�o�b�l, �l�h �g�Z �f�_�k-
�l�h�g�Z�o�h�`�^�_�g�b�b OGS 7 – �\�u�k�h�d�h�d�Z�q�_�k�l-
�\�_�g�g�u�_ �Z�n�_�g�b�l�h�\�u�_ �b �k�l�_�d�e�h �\�b�^�g�u�_ 
�\�m�e�d�Z�g�b�q�_�k�d�b�_ �i�h�j�h�^�u. �M �h�[�b�l�Z�l�_�e�_�c 
�k�l�h�y�g�h�d �<�h�k�l�h�q�g�h�c �=�h�g�u �b OGS 7 
�[�u�e�b �k�o�h�^�g�u�_ �f�_�l�h�^�u �b �g�Z�\�u�d�b, 
�g�h �h�q�_�g�v �j�Z�a�g�u�_ �k�l�j�Z�l�_�]�b�b �j�Z�k�s�_�i�e�_�g�b�y. �G�Z �k�l�h-
�y�g�d�Z�o �<�h�k�l�h�q�g�h�c �=�h�g�u �i�j�_�h�[�e�Z�^�Z�e�b �m�g�b�n�Z�k�b�Z�e�v-
�g�u�_ �g�m�d�e�_�m�k�u (59 %) �b �h�l�s�_�i�u �k �d�h�j�d�h�\�h�c �m�^�Z�j-
�g�h�c �i�e�h�s�Z�^�d�h�c (80 %; �j�b�k. 13). �G�Z �f�_�k�l�h�g�Z�o�h�`-
�^�_�g�b�b OGS 7 �[�b�n�Z�k�b�Z�e�v�g�u�_ �b�e�b �f�g�h�]�h�n�Z�k�b�Z�e�v-
�g�u�_ �g�m�d�e�_�m�k�u �k�h�k�l�Z�\�e�y�e�b �[�h�e�_�_ 86 %, �h�l�s�_�i�u 
�k �h�[�j�Z�[�h�l�Z�g�g�h�c �i�e�h�s�Z�^�d�h�c – 66 %, �l�h�e�v�d�h �h�^�b�g 
�g�m�d�e�_�m�k �[�u�e �m�g�b�n�Z�k�b�Z�e�v�g�u�f. �B�k�k�e�_�^�h�\�Z�l�_�e�b �h�l-
�f�_�q�Z�x�l �k�o�h�^�k�l�\�h �[�b�n�Z�k�b�Z�e�v�g�h�c �k�l�j�Z�l�_�]�b�b �j�Z�k-
�s�_�i�e�_�g�b�y �m �h�[�b�l�Z�l�_�e�_�c OGS 7 �b �f�g�h�]�b�o �[�h�e�_�_ 
�i�h�a�^�g�b�o �h�e�^�m�\�Z�g�k�d�b�o �k�l�h�y�g�h�d [  Stout et al., 2010]
(�j�b�k. 14).

�G�m�d�e�_�m�k�u, �h�[�g�Z�j�m�`�_�g�g�u�_ �g�Z �f�_�k�l�h�g�Z�o�h�`�^�_-
�g�b�b OGS 7, �[�h�e�_�_ �f�b�g�b�Z�l�x�j�g�u�_, �q�_�f �g�Z �k�l�h�y�g-
�d�Z�o �<�h�k�l�h�q�g�h�c �=�h�g�u. �K�j�_�^�b �k�d�h�e�h�\, �i�h�e�m�q�_�g�g�u�o 
�k �l�Z�d�b�o �y�^�j�b�s, �b�f�_�x�l�k�y �h�l�s�_�i�u �a�g�Z�q�b�l�_�e�v�g�h 
�[�h�e�v�r�b�o �j�Z�a�f�_�j�h�\, �q�l�h, �i�h �f�g�_�g�b�x �k�i�_�p�b�Z�e�b�k-
�l�h�\, �k�\�b�^�_�l�_�e�v�k�l�\�m�_�l �h �^�\�m�o �w�l�Z�i�Z�o �j�Z�k�s�_�i�e�_�g�b�y. 
�H�k�g�h�\�g�h�c �f�_�l�h�^ �k�d�Z�e�u�\�Z�g�b�y �h�l�s�_�i�h�\ �k �g�m�d�e�_�m-
�k�Z �g�Z �k�l�h�y�g�d�Z�o �D�Z�^�Z-�=�h�g�u �a�Z�d�e�x�q�Z�e�k�y �\ �m�^�Z�j�_ 
�h�l�[�h�c�g�b�d�h�f �i�h �y�^�j�b�s�m. �I�j�b�a�g�Z�d�h�\ �i�j�b�f�_�g�_-
�g�b�y �[�b�i�h�e�y�j�g�h�]�h �f�_�l�h�^�Z, �Z �l�Z�d�`�_ �j�Z�k�s�_�i�e�_�g�b�y 
�k �i�h�f�h�s�v�x �m�^�Z�j�Z �g�m�d�e�_�m�k�Z �b�e�b �[�j�h�k�Z�g�b�y �_�]�h 
�g�Z �g�Z�d�h�\�Z�e�v�g�x, �d�Z�d �h�l�f�_�q�Z�x�l �b�k�k�e�_�^�h�\�Z�l�_�e�b, 

�J�b�k. 12. �D�Z�f�_�g�g�u�c �b�g�\�_�g�l�Z�j�v �k�h �k�l�h�y�g�d�b EG 10 (�i�h: [  Lumley H., 
 Barsky,  Cauche, 2009]).

1–3 – �h�l�s�_�i�u; 4 – �g�m�d�e�_�m�k; 5 – �h�^�g�h�k�l�h�j�h�g�g�b�c �q�h�i�i�_�j.

Fig. 12. Stone inventory from the EG 10 site (after (  Lumley H.,  Barsky, 
 Cauche, 2009)).

1–3 – ß akes; 4 – a core; 5 – a unifacial end-chopper.
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� � � � � � �  � * I.  �ð������������������������ �������� Homo �� �î�"�������� �� ������ ���)�#���� �� �ó�����������,

�g�_ �a�Z�n�b�d�k�b�j�h�\�Z�g�h. �H�[�b�l�Z�l�_�e�b �\�k�_�o �l�j�_�o �k�l�h�y�g�h�d 
�i�j�h�^�_�f�h�g�k�l �j�b�j�h�\�Z�e�b �o�h�j�h�r�_�_ �a�g�Z�g�b�_ �d�Z�q�_�k�l�\�Z
�b �h�k�h�[�_�g�g�h�k�l�_�c �b�k�o�h�^�g�h�]�h �k�u�j�v�y, �Z �l�Z�d�`�_ �g�Z�\�u�d�b 
�w�n�n�_�d�l�b�\�g�h�c �h�[�j�Z�[�h�l�d�b �g�m�d�e�_�m�k�h�\ �\ �j�Z�f�d�Z�o �d�h�g-
�d�j�_�l�g�h�c �k�l�j�Z�l�_�]�b�b �j�Z�k�s�_�i�e�_�g�b�y. «�W�l�h �m�d�Z�a�u�\�Z�_�l 
�g�Z �k�l�Z�[�b�e�v�g�h �\�u�k�h�d�b�c �m�j�h�\�_�g�v �k�_�g�k�h�j�g�h-�^�\�b�]�Z-
�l�_�e�v�g�h�c �Z�d�l�b�\�g�h�k�l�b» [Ibid., p. 485]. �;�_�a�m�k�e�h�\�g�h, 
�d�Z�f�_�g�g�u�_ �b�a�^�_�e�b�y �g�Z �k�l�h�y�g�d�Z�o �<�h�k�l�h�q�g�h�c �=�h�g�u 
�[�u�e�b �b�a�]�h�l�h�\�e�_�g�u �j�m�d�h�c �m�`�_ �^�h�k�l�Z�l�h�q�g�h �m�f�_�e�h�]�h 
�b �h�i�u�l�g�h�]�h �f�Z�k�l�_�j�Z. �B �g�_ �k�e�m�q�Z�c�g�h �b�k�k�e�_�^�h�\�Z�l�_-

�e�b �^�_�e�Z�x�l �\�u�\�h�^, �q�l�h �b�k�i�h�e�v�a�h�\�Z�g�b�_ �b �b�a�]�h�l�h�\-
�e�_�g�b�_ �h�j�m�^�b�c �f�h�]�e�h �g�Z�q�Z�l�v�k�y �j�Z�g�_�_ 2,6 �f�e�g �e.�g.
[  Semaw et al., 2003, p. 169]. �F�g�h�]�b�_ �m�q�_�g�u�_ �a�Z-
�^�Z�x�l�k�y �\�h�i�j�h�k�Z�f�b, �q�l�h �y�\�b�e�h�k�v �f�h�l�b�\�h�f �i�_�j�_-
�o�h�^�Z �]�h�f�b�g�b�g �d �b�a�]�h�l�h�\�e�_�g�b�x �d�Z�f�_�g�g�u�o �h�j�m�^�b�c 
�b �i�j�_�^�k�l�Z�\�e�y�x�l �e�b �f�Z�l�_�j�b�Z�e�u �k�l�h�y�g�h�d �D�Z�^�Z-�=�h�g�u 
�k�Z�f�u�c �i�_�j�\�u�c �b�a�\�_�k�l�g�u�c �w�l�Z�i �h�[�j�Z�[�h�l�d�b �d�Z�f�g�y. 
�>�_�c�k�l�\�b�l�_�e�v�g�h, �g�Z�c�^�_�g�g�u�_ �g�Z �w�l�b�o �k�l�h�y�g�d�Z�o �d�Z-
�f�_�g�g�u�_ �Z�j�l�_�n�Z�d�l�u �k�\�b�^�_�l�_�e�v�k�l�\�m�x�l �h �^�h�k�l�Z�l�h�q�g�h 
�\�u�k�h�d�b�o �d�h�]�g�b�l�b�\�g�u�o �k�i�h�k�h�[�g�h�k�l�y�o �q�_�e�h�\�_�d�Z. 

�J�b�k. 14. �K�b�k�l�_�f�Z �[�b�n�Z�k�b�Z�e�v�g�h�]�h �j�Z�k�s�_�i�e�_�g�b�y �g�m�d�e�_�m�k�Z �g�Z �k�l�h�y�g�d�_ OGS 7 (�i�h: [  Stout et al., 2010]).

Fig. 14. The OGS 7 site. The bifacial system of core ß aking (after (  Stout et al., 2010)).

�J�b�k. 13. �K�o�_�f�u �h�[�j�Z�[�h�l�d�b �m�g�b�n�Z�k�b-
�Z�e�v�g�h�]�h (1) �b �[�b�n�Z�k�b�Z�e�v�g�h�]�h (2) �g�m�d-
�e�_�m�k�h�\ �g�Z �k�l�h�y�g�d�_ OGS 7 (�i�h: [  Stout 

et al., 2010]).

Fig. 13. The OGS 7 site (after (  Stout 
et al., 2010)).

1 – the scheme of unifacial core treatment;
2 – the scheme of bifacial core treatment.
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� ñ � � � � � � � � 3.  �ð������������������������ �����!������������ �����-� �����*������� �� �� ����������� ����������� �*  ���������$����-��������������������� ���$���������)�# �������!��� ������ �� �î�"��������

�K�h�\�_�j�r�_�g�g�h �h�q�_�\�b�^�g�h, �q�l�h �]�h�f�b�g�b�g�u �m�`�_ �g�_�i�e�h-
�o�h �a�g�Z�e�b �h�k�h�[�_�g�g�h�k�l�b �l�_�o �b�e�b �b�g�u�o �i�h�j�h�^ �d�Z�f�g�y 
�b �b�o �k�i�h�k�h�[�g�h�k�l�v �d �j�Z�k�s�_�i�e�_�g�b�x. �W�l�h �i�h�a�\�h�e�y�e�h 
�b�f �h�l�[�b�j�Z�l�v �\ �j�m�k�e�Z�o �\�h�^�h�l�h�d�h�\ �]�Z�e�v�d�b �l�h�e�v�d�h �l�_�o 
�i�h�j�h�^, �d�h�l�h�j�u�_ �[�h�e�_�_ �\�k�_�]�h �[�u�e�b �i�j�b�]�h�^�g�u �^�e�y 
�j�Z�k�d�Z�e�u�\�Z�g�b�y. �I�j�b�f�_�q�Z�l�_�e�v�g�h, �q�l�h �g�Z �k�l�h�y�g�d�Z�o 
�g�_ �h�[�g�Z�j�m�`�_�g�h �]�Z�e�_�d, �d�Z�q�_�k�l�\�Z �d�h�l�h�j�u�o �g�_ �h�l-
�\�_�q�Z�e�b �a�Z�^�Z�q�Z�f �i�h�e�m�q�_�g�b�y �k �g�b�o �h�l�s�_�i�h�\ �k �h�k�l-
�j�u�f�b �d�j�Z�y�f�b. �F�_�l�h�^�u �j�Z�k�s�_�i�e�_�g�b�y, �i�j�b�f�_�g�y�\-
�r�b�_�k�y �^�j�_�\�g�b�f�b �h�[�b�l�Z�l�_�e�y�f�b �k�l�h�y�g�h�d EG 10 �b 12
�g�Z �D�Z�^�Z-�=�h�g�_, �[�u�e�b �m�`�_ �^�h�k�l�Z�l�h�q�g�h �k�h�\�_�j�r�_�g-
�g�u; �g�_�f�g�h�]�h�q�b�k�e�_�g�g�h�k�l�v �[�j�Z�d�h�\�Z�g�g�u�o �h�l�s�_�i�h�\ –
�i�j�b�a�g�Z�d �e�h�\�d�h�k�l�b �j�m�d �b �[�h�e�v�r�h�]�h �h�i�u�l�Z �j�Z�[�h�l�u 
�k �d�Z�f�g�_�f. �K �m�q�_�l�h�f �w�l�h�]�h �f�h�`�g�h �]�h�\�h�j�b�l�v �h �l�h�f, 
�q�l�h �k�l�h�y�g�d�b �q�_�e�h�\�_�d�Z �\ �^�Z�g�g�h�f �j�Z�c�h�g�_ �g�_ �y�\�e�y-
�x�l�k�y �k�Z�f�u�f�b �^�j�_�\�g�b�f�b, �g�Z �d�h�l�h�j�u�o �i�j�h�b�k�o�h-
�^�b�e�h �b�a�]�h�l�h�\�e�_�g�b�_ �d�Z�f�_�g�g�u�o �h�j�m�^�b�c. �<�f�_�k�l�_ 
�k �l�_�f �k�i�_�p�b�Z�e�b�k�l�u, �d�h�l�h�j�u�_ �\�_�^�m�l �a�^�_�k�v �i�h�e�_-
�\�u�_ �b�a�u�k�d�Z�g�b�y, �h�l�f�_�q�Z�x�l, �q�l�h �a�Z �]�h�^�u �b�g�l�_�g�k�b�\-
�g�u�o �b�k�k�e�_�^�h�\�Z�g�b�c �\ �[�h�e�_�_ �^�j�_�\�g�b�o �h�l�e�h�`�_�g�b�y�o
(2,7–2,6 �f�e�g �e.�g.) �\ �[�Z�k�k�_�c�g�_ �D�Z�^�Z-�=�h�g�u �g�_ �\�u�y�\-
�e�_�g�u �k�\�b�^�_�l�_�e�v�k�l �\�Z �j�Z�k�s�_�i�e�_�g�b�y �d�Z�f�g�_�c �b�e�b �h�[-
�j�Z�[�h�l�d�b �d�h�k�l�_�c, �h�l�g�h�k�y�s�b�o�k�y �d �i�_�j�b�h�^�m �^�h �\�g�_-
�a�Z�i�g�h�]�h �i�h�y�\�e�_�g�b�y �i�e�h�l�g�h �g�Z�k�_�e�_�g�g�u�o �k�l�h�y�g�h�d 
EG 10 �b 12 �b OGS 7 [  Stout et al., 2010, p. 491]. 
�<�h�i�j�h�k �h �l�h�f, �y�\�e�y�x�l�k�y �e�b �k�l�h�y�g�d�b �\ �[�Z�k�k�_�c�g�_ 
�D�Z�^�Z-�=�h�g�u �^�j�_�\�g�_�c�r�b�f�b �b�e�b �_�s�_ �[�h�e�_�_ �^�j�_�\�g�b�_ 
�f�_�k�l�h�g�Z�o�h�`�^�_�g�b�y, �i�j�_�^�k�l�Z�\�e�y�x�s�b�_ �[�h�e�_�_ �j�Z�g-
�g�b�c �w�l�Z�i �\ �h�[�j�Z�[�h�l�d�_ �d�Z�f�g�y, �l�h�e�v�d�h �i�j�_�^�k�l�h�b�l �h�l-
�d�j�u�l�v, �i�h�d�Z �h�k�l�Z�_�l�k�y �[�_�a �h�l�\�_�l�Z. �L�_�o�g�h�e�h�]�b�q�_�k�d�b�c 
�m�j�h�\�_�g�v �h�[�j�Z�[�h�l�d�b �d�Z�f�g�y, �k�_�g�k�h�j�g�h-�^�\�b�]�Z�l�_�e�v�g�u�_ 
�\�h�a�f�h�`�g�h�k�l�b �b �g�Z�\�u�d�b �q�_�e�h�\�_�d�Z, �a�g�Z�g�b�_ �d�Z�q�_�k�l�\�Z 
�b�k�o�h�^�g�h�]�h �f�Z�l�_�j�b�Z�e�Z, �i�j�b�]�h�^�g�h�]�h �^�e�y �^�Z�e�v�g�_�c-
�r�_�c �h�[�j�Z�[�h�l�d�b, �i�j�h�k�e�_�`�_�g�g�u�_ �g�Z �f�Z�l�_�j�b�Z�e�Z�o 
�f�_�k�l�h�g�Z�o�h�`�^�_�g�b�c �^�j�_�\�g�h�k�l�v�x 2,6–2,3 �f�e�g �e�_�l, 
�i�h�a�\�h�e�y�x�l �\�u�j�Z�a�b�l�v �i�j�_�^�i�h�e�h�`�_�g�b�_ �h �i�h�y�\�e�_-
�g�b�b �h�j�m�^�b�c�g�h�c �^�_�y�l�_�e�v�g�h�k�l�b �m �]�h�f�b�g�b�g �i�h�a�^�g�_�]�h 
�i�e�b�h�p�_�g�Z �\ �[�h�e�_�_ �j�Z�g�g�b�c �i�_�j�b�h�^ [  Dennell, 1998; 
  Panger et al., 2002].

�H�^�g�b�f�b �b�a �k�Z�f�u�o �b�g�n�h�j�f�Z�l�b�\�g�u�o �k�l�h�y�g�h�d 
�i�h�a�^�g�_�]�h �i�e�b�h�p�_�g�Z �y�\�e�y�x�l�k�y �f�_�k�l�h�g�Z�o�h�`�^�_�g�b�y 
�A�Z�i�Z�^�g�h�c �L�m�j�d�Z�g�u �\ �D�_�g�b�b. �K�j�_�^�b �g�b�o �h�k�h�[�h�_ 
�a�g�Z�q�_�g�b�_ �b�f�_�_�l �f�_�k�l�h�g�Z�o�h�`�^�_�g�b�_ �E�h�d�Z�e�Z�e�_�c 2�K 
[  Roche et al., 1999;   Delagnes,   Roche, 2005]. �F�_�k�l�h-
�g�Z�o�h�`�^�_�g�b�y �E�h�d�Z�e�Z�e�_�c �g�Z�o�h�^�y�l�k�y �\ �n�h�j�f�Z�p�b�b
�G�Z�q�m�d�m�c. �< �j�Z�c�h�g�_ �h�a. �L�m�j�d�Z�g�Z �\�u�^�_�e�_�g�h �l�j�b �n�h�j-
�f�Z�p�b�b: �G�Z�q�m�d�m�c �g�Z �a�Z�i�Z�^�_, �R�m�g�]�m�j�Z �g�Z �k�_�\�_�j�_ 
�b �D�h�h�[�b-�N�h�j�Z �g�Z �\�h�k�l�h�d�_ �h�l �h�a�_�j�Z. �N�h�j�f�Z�p�b�y 
�G�Z�q�m�d�m�c �\�u�l�y�g�m�l�Z �k �x�]�Z �g�Z �k�_�\�_�j �\ �\�b�^�_ �m�a�d�h�c 
�e�_�g�l�u �f�_�`�^�m �h�a�_�j�h�f �b �]�h�j�g�u�f�b �p�_�i�y�f�b �E�Z�[�m�j 
�b �F�m�j�m�Z-�J�b�l. �H�g�Z �j�Z�a�^�_�e�_�g�Z �g�Z �\�h�k�_�f�v �i�Z�q�_�d, �d�h-
�l�h�j�u�_ �\�d�e�x�q�Z�x�l �o�h�j�h�r�h �\�u�j�Z�`�_�g�g�u�_ �k�e�h�b �l�_�n-

�j�u, �d�h�l�h�j�u�_ �i�h �k�h�k�l�Z�\�m �d�h�j�j�_�e�b�j�m�x�l �k �l�_�n�j�Z�f�b 
�R�m�g�]�m�j�u �b �D�h�h�[�b-�N�h�j�u. �<�j�_�f�y �h�[�j�Z�a�h�\�Z�g�b�y 
�n�h�j�f�Z�p�b�b �G�Z�q�m�d�m�c 4,35–0,7 �f�e�g �e.�g. �< �j�Z�a�e�b�q-
�g�u�o �e�b�l�h�e�h�]�b�q�_�k�d�b�o �k�e�h�y�o �n�h�j�f�Z�p�b�b �h�l�d�j�u�l�u 
�h�d. 30 �i�Z�e�_�h�e�b�l�b�q�_�k�d�b�o �f�_�k�l�h�g�Z�o�h�`�^�_�g�b�c �^�j�_�\-
�g�h�k�l�v�x �h�l 2,34 �^�h 0,7 �f�e�g �e�_�l [  Delagnes,   Roche, 
2005], �b�a �d�h�l�h�j�u�o 20 �q�Z�k�l�b�q�g�h �b�e�b �i�h�e�g�h�k�l�v�x �j�Z�k-
�d�h�i�Z�g�u. �D �g�b�f �h�l�g�h�k�y�l�k�y �i�e�b�h�p�_�g�h�\�u�_ �k�l�h�y�g�d�b 
�E�h�d�Z�e�Z�e�_�c 1 (GaJh 5C) �b �E�h�d�Z�e�Z�e�_�c 2 (GaJh 6C). 
�H�[�Z �f�_�k�l�h�g�Z�o�h�`�^�_�g�b�y �g�Z�o�h�^�y�l�k�y �\ �j�Z�c�h�g�_ �\�h�^�h-
�k�[�h�j�g�h�]�h �[�Z�k�k�_�c�g�Z �E�h�d�Z�e�Z�e�_�c �g�Z �j�Z�k�k�l�h�y�g�b�b 1 �d�f 
�^�j�m�] �h�l �^�j�m�]�Z.

�K�l�h�y�g�d�b �i�j�b�m�j�h�q�_�g�u �d �i�Z�e�_�h�i�h�q�\�Z�f, �d�h�l�h-
�j�u�_ �k�n�h�j�f�b�j�h�\�Z�e�b�k�v �\ �Z�e�e�x�\�b�Z�e�v�g�h�c �i�h�c�f�_ 
� �̂j�_�\�g�_�c �j�_�q�g�h�c �k�b�k�l�_�f�u �H�f�h �\ �e�b�l�h�e�h�]�b�q�_�k�d�h�c 
�i�Z�q�d�_ �D�h�e�h�q�Z�j�h. �H�l�e�h�`�_�g�b�y �l�m�n�h�\ �D�h�d�b�k�_�e�_�c 
�b �W�d�Z�e�Z�e�_�c, �i�h�^�k�l�b�e�Z�x�s�b�_ �k�l�h�y�g�d�b, �d�h�j�j�_�e�b-
�j�m�x�l �k �l�m�n�Z�f�b �? �b F 1 �n�h�j�f�Z�p�b�b �R�m�g�]�m�j�Z. �L�m�n 
�D�h�d�b�k�_�e�_�c (�?) �^�Z�l�b�j�m�_�l�k�y 2,40 ± 0,05 �f�e�g �e.�g., 
�l�m�n �W�d�Z�e�Z�e�_�c (F 1) – 2,34 ± 0,04 �f�e�g �e.�g. �K�l�h�y�g-
�d�Z �E�h�d�Z�e�Z�e�_�c 1 �k�l�j�Z�l�b�]�j�Z�n�b�q�_�k�d�b �j�Z�k�i�h�e�h�`�_�g�Z 
�g�_�k�d�h�e�v�d�h �g�b�`�_ �k�l�h�y�g�d�b �E�h�d�Z�e�Z�e�_�c 2�K, �d�h�l�h�j�Z�y, 
�i�h �f�g�_�g�b�x �g�_�d�h�l�h�j�u�o �b�k�k�e�_�^�h�\�Z�l�_�e�_�c, �f�h�e�h�`�_ 
�h�j�b�_�g�l�b�j�h�\�h�q�g�h �g�Z 100 �l�u�k. �e�_�l [  Brown,   Gathogo, 
2002].

�G�Z�b�[�h�e�_�_ �f�Z�k�k�h�\�u�c �f�Z�l�_�j�b�Z�e �i�h�e�m�q�_�g �i�j�b �j�Z�k-
�d�h�i�d�Z�o �k�l�h�y�g�d�b �E�h�d�Z�e�Z�e�_�c 2. �D�m�e�v�l�m�j�h�k�h�^�_�j�`�Z-
�s�b�c �k�e�h�c �\�u�y�\�e�_�g �g�Z �g�_�k�d�h�e�v�d�b�o �g�_�[�h�e�v�r�b�o �\�h�a-
�\�u�r�_�g�b�y�o. �H�k�l�Z�l�d�b �n�Z�m�g�u �b �d�Z�f�_�g�g�u�_ �b�a�^�_�e�b�y 
�h�[�g�Z�j�m�`�_�g�u �g�Z �k�d�e�h�g�Z�o. �K�l�h�y�g�d�Z �E�h�d�Z�e�Z�e�_�c 2, 
�d�Z�d �k�q�b�l�Z�x�l �k�i�_�p�b�Z�e�b�k�l�u, �k�h�k�l�h�y�e�Z �b�a �^�\�m�o �i�m�g�d-
�l�h�\ – �E�h�d�Z�e�Z�e�_�c 2�:  �b 2C, �g�Z�o�h�^�y�s�b�o�k�y �\ �h�^�b�g�Z-
�d�h�\�u�o �k�l�j�Z�l�b�]�j�Z�n�b�q�_�k�d�b�o �m�k�e�h�\�b�y�o. �< �i�m�g�d�l�_ 
�E�h�d�Z�e�Z�e�_�c 2�:  �i�j�h�[�g�u�_ �j�Z�k�d�h�i�d�b �i�j�h�\�h�^�b�e�b�k�v 
�\ 1994 �b 1997 �]�]., �Z �E�h�d�Z�e�Z�e�_�c 2�K �j�Z�k�d�Z�i�u�\�Z�e�k�y
�\ 1996–1997 �]�]. �g�Z �l�_�j�j�b�l�h�j�b�b �i�e�h�s�Z�^�v�x 17 �f2. 
�I�_�j�_�^ �g�Z�q�Z�e�h�f �j�Z�k�d�h�i�h�d �\�k�_ �i�h�\�_�j�o�g�h�k�l�g�u�_ �g�Z-
�o�h�^�d�b �[�u�e�b �l�s�Z�l�_�e�v�g�h �a�Z�^�h�d�m�f�_�g�l�b�j�h�\�Z�g�u �b �a�Z-
�n�b�d�k�b�j�h�\�Z�g�u �g�Z �i�e�Z�g�_. �D�m�e�v�l�m�j�h�k�h�^�_�j�`�Z�s�b�c 
�]�h�j�b�a�h�g�l �a�Z�e�_�]�Z�e �\ �^�j�_�\�g�_�c �i�Z�e�_�h�i�h�q�\�_, �k�n�h�j-
�f�b�j�h�\�Z�g�g�h�c �g�Z �]�e�b�g�Z�o, �i�_�j�_�k�e�h�_�g�g�u�o �i�_�k�d�Z�f�b. 
�< �h�k�g�h�\�Z�g�b�b �j�Z�a�j�_�a�Z – �i�e�h�l�g�Z�y �l�_�f�g�h-�d�h�j�b�q�g�_-
�\�Z�y �]�e�b�g�Z, �\�g�_�^�j�_�g�g�Z�y �\ �d�j�m�i�g�h�a�_�j�g�b�k�l�u�_ �i�_�k�d�b, 
�\ �d�h�l�h�j�u�o �g�Z�o�h�^�b�e�b�k�v �Z�j�l�_�n�Z�d�l�u. �W�l�b �h�l�e�h�`�_-
�g�b�y �n�h�j�f�b�j�m�x�l �i�e�h�l�g�u�c �k�e�h�c, �i�j�h�k�l�b�j�Z�x�s�b�c�k�y 
�k �k�_�\�_�j�Z �g�Z �x�] �g�Z �i�e�h�s�Z�^�b 10 �f 2. �F�h�s�g�h�k�l�v �w�l�h�]�h 
�d�m�e�v�l�m�j�h �k�h�^�_�j�`�Z�s�_�]�h �k�e�h�y �[�h�e�_�_ 50 �k�f. �G�Z�o�h�^�d�b 
�[�u�e�b �j�Z�k�k�_�y�g�u �i�h �\�k�_�c �l�h�e�s�_ �k�e�h�y. �< �e�Z�[�h�j�Z�l�h�j-
�g�u�o �m�k�e�h�\�b�y�o �m�^�Z�e�h�k�v �i�j�h�b�a�\�_�k�l�b �j�_�f�h�g�l�Z�` �f�g�h-
�]�b�o �Z�j�l�_�n�Z�d�l�h�\. �;�h�e�_�_ �l�h�]�h, �f�_�l�h�^�h�f �j�_�f�h�g�l�Z�`�Z 
�[�u�e�b �\�h�k�k�h�a�^�Z�g�u �b�a�^�_�e�b�y �b�a �k�d�h�e�h�\, �k�h�[�j�Z�g�g�u�o 
�g�Z �i�h�\�_�j�o�g�h�k�l�b.
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� � � � � � �  � * I.  �ð������������������������ �������� Homo �� �î�"�������� �� ������ ���)�#���� �� �ó�����������,

�A�Z�i�Z�^�g�u�c �b �\�h�k�l�h�q�g�u�c �d�j�Z�y �k�l�h�y�g�d�b �[�u�e�b �q�Z�k-
�l�b�q�g�h �m�g�b�q�l�h�`�_�g�u �w�j�h�a�b�_�c, �b �Z�j�l�_�n�Z�d�l�u �e�_�`�Z�e�b 
�g�Z �k�d�e�h�g�_ �h�[�g�Z�`�_�g�b�y, �g�h �h�g�b �k�h�k�l�Z�\�e�y�e�b �_�^�b�g�h�_ 
�p�_�e�h�_ �k �g�Z�o�h�^�d�Z�f�b, �a�Z�e�_�]�Z�\�r�b�f�b in situ. �D�m�e�v�l�m-
�j�h�k�h�^�_�j�`�Z�s�b�c �k�e�h�c �g�_ �b�f�_�e �k�e�_�^�h�\ �i�_�j�_�h�l�e�h�`�_-
�g�b�y: �i�j�b �j�Z�k�d�h�i�d�Z�o �[�u�e�Z �a�Z�n�b�d�k�b�j�h�\�Z�g�Z �[�h�e�v-
�r�Z�y �^�h�e�y �f�_�e�d�b�o (�f�_�g�_�_ 1 �k�f) �b�a�^�_�e�b�c (�^�h 28 %),
�\�k�_ �i�j�_�^�f�_�l�u �b�f�_�e�b «�k�\�_�`�b�c» �\�b�^ [  Delagnes, 
  Roche, 2005].

�I�j�b �b�k�k�e�_�^�h�\�Z�g�b�b �k�l�h�y�g�d�b �h�[�g�Z�j�m�`�_�g�u 
2 614 �b�a�^�_�e�b�c �b�a �d�Z�f�g�y �b 390 �n�j�Z�]�f�_�g�l�h�\ �d�h�k�l�_�c 
�`�b�\�h�l�g�u�o �b �j�_�i�l�b�e�b�c, �Z �l�Z�d�`�_ �k�d�h�j�e�m�i�Z �k�l�j�Z�m�k�b-
�g�u�o �y�b�p. �I�h �n�Z�m�g�b�k�l�b�q�_�k�d�b�f �h�k�l�Z�l�d�Z�f (�\ �h�k�g�h�\-
�g�h�f �i�h �a�m�[�Z�f) �h�i�j�_�^�_�e�_�g�u 12 �\�b�^�h�\ �f�e�_�d�h�i�b�l�Z�x-
�s�b�o (�i�h�e�h�j�h�]�b�_ �`�\�Z�q�g�u�_, �k�\�b�g�v�b, �e�h�r�Z�^�b �b �g�h�k�h-
�j�h�]�b). �J�_�i�l�b�e�b�b �i�j�_�^�k�l�Z�\�e�_�g�u �d�h�k�l�y�f�b �d�j�h�d�h�^�b-
�e�h�\. �< �d�m�e�v�l�m�j�h�k�h�^�_�j�`�Z�s�_�f �]�h�j�b�a�h�g�l�_ �g�Z�c�^�_�g�u 
�l�Z�d�`�_ �n�j�Z�]�f�_�g�l�u �i�Z�g�p�b�j�_�c �[�h�e�v�r�b�o �q�_�j�_�i�Z�o.

�K�j�_�^�b �d�Z�f�_�g�g�u�o �Z�j�l�_�n�Z�d�l�h�\ �g�Z�b�[�h�e�_�_ �f�g�h�]�h-
�q�b�k�e�_�g�g�u �g�m�d�e�_�m�k�u, �p�_�e�u�_ �h�l�s�_�i�u �b �b�o �n�j�Z�]�f�_�g-
�l�u, �h�l�[�h�c�g�b�d�b, �j�_�l�m�r�b�j�h�\�Z�g�g�u�_ �b�a�^�_�e�b�y, �]�Z�e�v�d�b 
�k �g�_�[�h�e�v�r�b�f �d�h�e�b�q�_�k�l�\�h�f �k�d�h�e�h�\, �f�Z�g�m�i�h�j�l�u. 
�I�h �f�g�_�g�b�x �b�k�k�e�_�^�h�\�Z�l�_�e�_�c, �E�h�d�Z�e�Z�e�_�c 2�K �[�u�e 
�f�_�k�l�h�f �h�[�j�Z�[�h�l�d�b �d�Z�f�g�y, �l.�_. �k�l�h�y�g�d�h�c-�f�Z�k�l�_�j-
�k�d�h�c [Ibid.].

�H�o�Z�j�Z�d�l�_�j�b�a�h�\�Z�l�v �l�_�o�g�b�q�_�k�d�b�_ �i�j�b�_�f�u �i�_�j-
�\�b�q�g�h�c �b �\�l�h�j�b�q�g�h�c �h�[�j�Z�[�h�l�d�b, �h�i�j�_�^�_�e�b�l�v �m�j�h-
�\�_�g�v �d�h�]�g�b�l�b�\�g�u�o �k�i�h�k�h�[�g�h�k�l�_�c �b�a�]�h�l�h�\�b�l�_�e�_�c 
�d�Z�f�_�g�g�h�c �b�g�^�m�k�l�j�b�b, �i�h�e�m�q�b�l�v �i�h�^�l�\�_�j�`�^�_�g�b�_ 
�g�_�i�_�j�_�h�l�e�h�`�_�g�g�h�k�l�b �f�Z�l�_�j�b�Z�e�h�\ �b �^�j. �i�h�f�h�] �j�_-
�f�h�g�l�Z�` �d�Z�f�_�g�g�u�o �b�a�^�_�e�b�c: �b�a �h�l�s�_�i�h�\ �b �l�_�o�g�b-
�q�_�k�d�b�o �k�d�h�e�h�\ �\ �i�_�j�\�h�g�Z�q�Z�e�v�g�h�f �\�b�^�_ (�g�Z�k�d�h�e�v�d�h 
�w�l�h �\�h�a�f�h�`�g�h) �[�u�e «�k�h�[�j�Z�g» �j�Z�k�s�_�i�e�y�_�f�u�c �g�m�d-
�e�_�m�k �b�e�b �d�Z�d�h�_-�l�h �^�j�m�]�h�_ �b�a�^�_�e�b�_. �I�h�^ �h�l�s�_�i�Z-
�f�b �\ � �̂Z�g�g�h�f �k�e�m�q�Z�_ �i�h�g�b�f�Z�x�l�k�y �k�d�h�e�u, �d�h�l�h�j�u�_ 
�\ �^�Z�e�v�g�_�c�r�_�f �i�h�k�e�_ �^�h�i�h�e�g�b�l�_�e�v�g�h�c �h�[�j�Z�[�h�l�d�b 
�b�e�b �[�_�a �g�_�_ �b�k�i�h�e�v�a�h�\�Z�e�b�k�v �i�j�b �\�u�i�h�e�g�_�g�b�b �j�Z�a-
�e�b�q�g�u�o �j�Z�[�h�q�b�o �h�i�_�j�Z�p�b�c. �L�_�o�g�b�q�_�k�d�b�_ �k�d�h�e�u 
�i�j�_�^�k�l�Z�\�e�y�x�l �k�h�[�h�c �j�_�a�m�e�v�l�Z�l �i�h�^�i�j�Z�\�d�b, �d�h�l�h�j�Z�y 
�k�i�h�k�h�[�k�l�\�h�\�Z�e�Z �[�h�e�_�_ �j�Z�p�b�h�g�Z�e�v�g�h�f�m �j�Z�k�s�_�i�e�_-
�g�b�x �g�m�d�e�_�m�k�h�\ �b�e�b �w�n�n�_�d�l�b�\�g�h�f�m �i�_�j�_�h�n�h�j�f�e�_-
�g�b�x �h�j�m�^�b�y. �B�k�o�h�^�g�u�c �f�Z�l�_�j�b�Z�e �^�e�y �b�a�]�h�l�h�\�e�_�g�b�y 
�b�a�^�_�e�b�c �f�Z�k�l�_�j�Z �[�j�Z�e�b �\ �j�m�k�e�_ �j�m�q�v�y, �g�Z�o�h�^�b�\�r�_-
�]�h�k�y �\ 50 �f  �h�l �k�l�h�y�g�d�b. �B�k�i�h�e�v�a�h�\�Z�e�b�k�v �\ �h�k�g�h�\�g�h�f 
�b�a�\�_�j�`�_�g�g�u�_ �\�m�e�d�Z�g�b�q�_�k�d�b�_ �i�h�j�h�^�u – �n�h�g�h�e�b�l, 
�l�j�Z�o�b�l, �[�Z�a�Z�e�v�l �b �j�b�h�e�b�l.

�M�g�b�d�Z�e�v�g�h�k�l�v �h�[�g�Z�j�m�`�_�g�g�u�o �i�j�b �j�Z�k�d�h�i�d�Z�o 
�d�Z�f�_�g�g�u�o �Z�j�l�_�n�Z�d�l�h�\ �\ �l�h�f, �q�l�h �f�g�h�]�b�_ �b�a �g�b�o 
�i�h�^�^�Z�x�l�k�y �j�_�f�h�g�l�Z�`�m. �K�j�_�^�b 70 �p�_�e�u�o �g�m�d�e�_�m-
�k�h�\ �i�h�q�l�b 40 % �k�h�k�l�Z�\�e�y�_�l �l.�g. �k�[�h�j�d�Z. �>�e�y �j�_-
�d�h�g�k�l�j�m�d�p�b�b �h�^�g�h�]�h �g�m�d�e�_�m�k�Z �m�^�Z�e�h�k�v �i�h�^�h�[�j�Z�l�v 
�[�h�e�_�_ 30 �k�d�h�e�h�\. �B�k�o�h�^�g�Z�y �]�Z�e�v�d�Z, �k �d�h�l�h�j�h�c �i�j�h-

�b�a�\�h�^�b�e�h�k�v �k�g�y�l�b�_ �h�l�s�_�i�h�\ �b �l�_�o�g�b�q�_�k�d�b�o �k�d�h�e�h�\, 
�\ �^�e�b�g�m �[�h�e�_�_ 20 �k�f. �;�e�Z�]�h�^�Z�j�y �j�_�d�h�g�k�l�j�m�d�p�b�b 
�\�u�y�k�g�b�e�h�k�v, �q�l�h �b�a �h�^�g�h�c �]�Z�e�v�d�b �[�u�e�b �i�h�e�m�q�_�g�u 
34 �k�d�h�e�Z �b 2 �g�m�d�e�_�m�k�Z.

�H�^�b�g �j�_�d�h�g�k�l�j�m�b�j�h�\�Z�g�g�u�c �g�m�d�e�_�m�k �k�h�k�l�h-
�y�e �b�a 38 �i�j�_�^�f�_�l�h�\ [Ibid., Þ g. 9]. �>�e�b�g�Z �g�m�d�e�_�m-
�k�Z 15,7 �k�f, �r�b�j�b�g�Z 7,4, �l�h�e�s�b�g�Z 5,6 �k�f. �H�g �[�u�e 
�b�a�]�h�l�h�\�e�_�g �b�a �i�h�j�n�b�j�b�l�h�\�h�]�h �f�_�e�d�h�a�_�j�g�b�k�l�h�]�h 
�[�e�h�d�Z. �<�g�Z�q�Z�e�_ �[�e�h�d �[�u�e �j�Z�k�d�h�e�h�l �g�Z �^�\�_ �q�Z�k�l�b. 
�H�^�g�Z �q�Z�k�l�v �[�u�e�Z �i�j�_�\�j�Z�s�_�g�Z �\ �g�m�d�e�_�m�k, �Z �\�l�h�j�Z�y – 
�h�l�k�m�l�k�l�\�m�_�l. �I�e�h�k�d�h�k�l�v �j�Z�k�d�h�e�Z �\�f�_�k�l�_ �k �h�^�g�h�c 
�b�a �i�j�b�e�_�]�Z�x�s�b�o �i�h�\�_�j�o�g�h�k�l�_�c �k �]�Z�e�_�q�g�h�c �d�h�j�d�h�c 
�k�n�h�j�f�b�j�h�\�Z�e�Z �\�u�i�m�d�e�m�x �]�j�Z�g�v, �\ �j�_�a�m�e�v�l�Z�l�_ �a�Z-
�]�h�l�h�\�d�Z �h�[�j�_�e�Z �l�j�Z�i�_�p�b�_�\�b�^�g�m�x �n�h�j�f�m. �K �h�^�g�h�c 
�[�h�e�v�r�h�c �i�e�h�k�d�h�c �k�l�h�j�h�g�u �i�j�h�b�a�\�h�^�b�e�h�k�v �j�Z�k-
�s�_�i�e�_�g�b�_. �G�Z�q�Z�e�v�g�u�c �w�l�Z�i �k�h�k�l�h�y�e �b�a �g�_�k�d�h�e�v-
�d�b�o �k�_�j�b�c �j�Z�a�g�h�g�Z�i�j�Z�\�e�_�g�g�u�o �k�g�y�l�b�c �h�l�s�_�i�h�\ 
�i�h �\�k�_�f�m �i�_�j�b�f�_�l�j�m �g�m�d�e�_�m�k�Z. �H�l �g�b�o �h�k�l�Z�e�h�k�v 
�^�_�\�y�l�v �g�_�]�Z�l�b�\�h�\, �Z �k�Z�f�b �h�l�s�_�i�u, �d�Z�d �b �\�l�h�j�h�c 
�n�j�Z�]�f�_�g�l �[�m�e�u�`�g�b�d�Z, �h�l�k�m�l�k�l�\�h�\�Z�e�b. �B�k�k�e�_�^�h�\�Z-
�l�_�e�b �g�_ �b�k�d�e�x�q�Z�x�l, �q�l�h �i�j�_�^�\�Z�j�b�l�_�e�v�g�Z�y �h�[�j�Z�[�h�l-
�d�Z �a�Z�]�h�l�h�\�d�b �i�j�h�b�a�\�h�^�b�e�Z�k�v �a�Z �i�j�_�^�_�e�Z�f�b �k�l�h�y�g�d�b, 
�g�Z �f�_�k�l�_ �h�[�g�Z�j�m�`�_�g�b�y �b�k�o�h�^�g�h�]�h �[�e�h�d�Z, �i�j�h�^�m�d�l�u 
�w�l�h�c �k�_�j�b�b �k�d�h�e�h�\ �b�k�i�h�e�v�a�h�\�Z�e�b�k�v �\ �^�j�m�]�h�f �f�_�k-
�l�_ [Ibid., p. 447]. �A�Z�l�_�f �[�u�e �k�g�y�l �d�j�m�i�g�u�c �h�l�s�_�i, 
�f�h�^�b�n�b�p�b�j�h�\�Z�g�g�u�c �k �^�b�k�l�Z�e�v�g�h�]�h �b�e�b �i�j�h�d�k�b-
�f�Z�e�v�g�h�]�h �d�h�g�p�Z �f�_�e�d�b�f�b �k�d�h�e�Z�f�b. �>�Z�e�_�_ �k �^�\�m�o 
�i�j�h�l�b�\�h�e�_�`�Z�s�b�o �d�h�g�p�h�\ �i�j�h�b�a�\�_�^�_�g�u �k�g�y�l�b�y �h�l-
�s�_�i�h�\ �e�b�[�h �j�Z�a�g�h�g�Z�i�j�Z�\�e�_�g�g�u�_, �e�b�[�h �i�h�^ �m�]�e�h�f 
�d �g�Z�i�j�Z�\�e�_�g�b�x �k�d�h�e�h�\ �i�j�_�^�u�^�m�s�_�c �k�_�j�b�b. �A�Z�d�e�x-
�q�b�l�_�e�v�g�u�c �w�l�Z�i �\�d�e�x�q�Z�e �k�_�j�b�x �h�q�_�g�v �f�_�e�d�b�o �k�d�h-
�e�h�\ (�f�_�g�_�_ 1 �k�f); �h�g�b �i�_�j�_�o�h�^�y�l �\ �k�i�e�h�r�g�u�_ �g�_�]�Z-
�l�b�\�u �n�Z�k�_�l�h�d �j�_�l�m�r�b �\�^�h�e�v �g�Z �h�l�^�_�e�v�g�u�o �m�q�Z�k�l�d�Z�o 
�i�h �d�j�Z�x [Ibid.]. �G�m�d�e�_�m�k �w�d�k�i�e�m�Z�l�b�j�h�\�Z�e�k�y �^�h �i�h�e-
�g�h�]�h �b�k�l�h�s�_�g�b�y (�j�b�k. 15, 5). �K �g�_�]�h �[�u�e�b �k�g�y�l�u �[�h-
�e�_�_ 50 �h�l�s�_�i�h�\ �b �l�_�o�g�b�q�_�k�d�b�o �k�d�h�e�h�\. �G�Z �k�l�h�y�g�d�_ 
�h�[�g�Z�j�m�`�_�g�h �[�h�e�_�_ 30 �j�Z�a�e�b�q�g�u�o �k�d�h�e�h�\, �d�h�l�h�j�u�_ 
�b�k�i�h�e�v�a�h�\�Z�e�b�k�v �^�e�y �j�_�f�h�g�l�Z�`�Z. �H�l�s�_�i�u �[�u�e�b �j�Z�a-
�e�b�q�g�u�o �j�Z�a�f�_�j�h�\, �\ �h�k�g�h�\�g�h�f 1–3 �k�f.

�B�k�k�e�_�^�h�\�Z�l�_�e�y�f�b �\�u�^�_�e�_�g�u �i�y�l�v �h�k�g�h�\�g�u�o 
�l�b�i�h�\ �g�m�d�e�_�m�k�h�\ [Ibid.]. �G�Z�b�[�h�e�_�_ �f�g�h�]�h�q�b�k�e�_�g-
�g�u �g�m�d�e�_�m�k�u �k �h�^�g�h�c �i�h�\�_�j�o�g�h�k�l�v�x �k�g�y�l�b�y �h�l-
�s�_�i�h�\ – 22 �w�d�a. (�j�b�k. 15, 1, 4; 16, 2); �g�_�d�h�l�h�j�u�_ 
�b�a �g�b�o �m�^�Z�e�h�k�v �h�l�j�_�k�l�Z�\�j�b�j�h�\�Z�l�v. �H�^�b�g �g�m�d�e�_�m�k 
�b�a �w�l�h�c �k�_�j�b�b �[�u�e �j�Z�k�k�f�h�l�j�_�g �\�u�r�_. �>�j�m�]�h�c �g�m�d-
�e�_�m�k, �g�Z�c�^�_�g�g�u�c �g�Z �k�l�h�y�g�d�_, �i�j�_�^�k�l�Z�\�e�y�_�l �d�h�g�_�q-
�g�u�c �w�l�Z�i �j�Z�k�s�_�i�e�_�g�b�y (�k�f. �j�b�k. 15, 1). �I�h�k�e�_ �l�h�]�h 
�d�Z�d �k �g�_�]�h �[�u�e�h �k�g�y�l�h �f�Z�d�k�b�f�Z�e�v�g�h�_ �d�h�e�b�q�_�k�l�\�h 
�h�l�s�_�i�h�\ (14 �w�d�a.), �h�g, �\�b�^�b�f�h, �m�`�_ �g�_ �i�j�_�^�k�l�Z�\�e�y�e 
�b�g�l�_�j�_�k�Z �^�e�y �f�Z�k�l�_�j�Z �k �l�h�q�d�b �a�j�_�g�b�y �^�Z�e�v�g�_�c�r�_-
�]�h �b�k�i�h�e�v�a�h�\�Z�g�b�y. �D�Z�d �i�h�d�Z�a�Z�e�Z �j�_�d�h�g�k�l�j�m�d�p�b�y, 
�g�m�d�e�_�m�k �[�u�e �k�^�_�e�Z�g �b�a �]�Z�e�v�d�b �k�j�_�^�g�_�a�_�j�g�b�k�l�h�]�h 



43

� ñ � � � � � � � � 3.  �ð������������������������ �����!������������ �����-� �����*������� �� �� ����������� ����������� �*  ���������$����-��������������������� ���$���������)�# �������!��� ������ �� �î�"��������

�n�_�g�h�e�b�l�Z �^�e�b�g�h�c 10,1 �k�f, �r�b�j�b�g�h�c 6,8 �b �l�h�e�s�b-
�g�h�c 4,0 �k�f. �K�g�Z�q�Z�e�Z �]�Z�e�v�d�m �j�Z�k�d�h�e�h�e�b �\�^�h�e�v �^�e�b�g-
�g�h�c �h�k�b. �H�^�g�Z �_�_ �i�h�e�h�\�b�g�Z �\ �^�Z�e�v�g�_�c�r�_�f �b�k�i�h�e�v-
�a�h�\�Z�e�Z�k�v �\ �d�Z�q�_�k�l�\�_ �g�m�d�e�_�m�k�Z, �Z �^�j�m�]�Z�y �g�_ �[�u�e�Z 
�h�[�g�Z�j�m�`�_�g�Z �g�Z �k�l�h�y�g�d�_, �q�l�h �g�Z�\�_�e�h �b�k�k�e�_�^�h�\�Z�l�_-
�e�_�c �g�Z �f�u�k�e�v �h �\�h�a�f�h�`�g�h�c �n�j�Z�]�f�_�g�l�Z�p�b�b �]�Z�e�_�d 
�\ �^�j�m�]�h�f �f�_�k�l�_, �\�_�j�h�y�l�g�h, �\�[�e�b�a�b �j�m�k�e�Z �j�m�q�v�y. 
�I�h�\�_�j�o�g�h�k�l�v �j�Z�k�d�h�e�Z �y�\�e�y�e�Z�k�v �j�Z�[�h�q�_�c �i�e�h�s�Z�^-
�d�h�c, �k �d�h�l�h�j�h�c �k�d�Z�e�u�\�Z�e�b�k�v �h�l�s�_�i�u. �K �i�j�h�l�b�\�h-
�e�_�`�Z�s�_�c �]�Z�e�_�q�g�h�c �i�h�\�_�j�o�g�h�k�l�v�x �h�g�Z �k�h�k�l�Z�\�e�y�e�Z 
�h�k�l�j�u�c �m�]�h�e. �B�k�i�h�e�v�a�m�y �_�]�h, �f�Z�k�l�_�j �g�Z�g�h�k�b�e �m�^�Z�j 
�h�l�[�h�c�g�b�d�h�f �i�h �]�Z�e�_�q�g�h�c �i�h�\�_�j�o�g�h�k�l�b, �d�h�l�h�j�Z�y 
�k�e�m�`�b�e�Z �m�^�Z�j�g�h�c �i�e�h�s�Z�^�d�h�c. �G�_�]�Z�l�b�\�u �k�d�h�e�h�\ 
�^�h�o�h�^�b�e�b �^�h �k�_�j�_�^�b�g�u �j�Z�k�d�Z�e�u�\�Z�_�f�h�c �i�e�h�k�d�h�k-
�l�b. �M�^�Z�j�g�Z�y �i�e�h�s�Z�^�d�Z �g�_ �b�f�_�e�Z �k�e�_�^�h�\ �^�h�i�h�e�g�b-
�l�_�e�v�g�h�c �i�h�^�i�j�Z�\�d�b. �W�l�h �o�Z�j�Z�d�l�_�j�g�h �^�e�y �\�k�_�o �l�b-
�i�h�\ �g�m�d�e�_�m�k�h�\. �G�m�d�e�_�m�k�u �h�[�j�Z�[�Z�l�u�\�Z�e�b�k�v �^�\�m�f�y 
�k�i�h�k�h�[�Z�f�b. �I�_�j�\�u�c �k�i�h�k�h�[ – �[�b�i�h�e�y�j�g�u�c: �y�^�j�b�s�_ 
�m�k�l�Z�g�Z�\�e�b�\�Z�e�h�k�v �g�Z �g�Z�d�h�\�Z�e�v�g�_ �b �`�_�k�l�d�b�f �h�l�[�h�c-
�g�b�d�h�f �g�Z�g�h�k�b�e�k�y �m�^�Z�j �i�h �m�^�Z�j�g�h�c �i�e�h�s�Z�^�d�_. �<�l�h-
�j�h�c �k�i�h�k�h�[ – �k�d�Z�e�u�\�Z�g�b�_ �h�l�s�_�i�h�\ �g�Z �\�_�k�m: �g�m�d�e�_�m�k 
�a�Z�`�b�f�Z�e�k�y �\ �h�^�g�h�c �j�m�d�_, �Z �^�j�m�]�h�c �j�m�d�h�c, �\�h�h�j�m-

�`�_�g�g�h�c �h�l�[�h�c�g�b�d�h�f, �i�j�h�b�a�\�h�^�b�e�h�k�v �k�d�Z�e�u�\�Z�g�b�_. 
�G�_�e�v�a �y �b�k�d�e�x�q�Z�l�v �b �i�j�b�f�_�g�_�g�b�_ �i�j�h�k�l�_�c�r�_�]�h �i�j�b-
�_�f�Z �j�Z�k�d�Z�e�u�\�Z�g�b�y �g�m�d�e�_�m�k�Z, �d�h�]�^�Z �y�^�j�b�s�_, �a�Z�`�Z-
�l�h�_ �\ �h�^�g�h�c �j�m�d�_, �m�^�Z�j�y�e�b �h �g�Z�d�h�\�Z�e�v�g�x.

�H�l�s�_�i�u �k�g�b�f�Z�e�b�k�v �j�Z�a�g�u�o �j�Z�a�f�_�j�h�\. �G�Z �k�l�h-
�y�g�d�_ �d �g�m�d�e�_�m�k�m �m�^�Z�e�h�k�v �i�h�^�h�[�j�Z�l�v �\�k�_�]�h �\�h�k�_�f�v 
�k�d�h�e�h�\, �r�_�k�l�v �h�l�s�_�i�h�\ �g�_ �g�Z�c�^�_�g�h. �<�k�_ �h�l�s�_�i�u 
�\ �l�h�j�p�_ �b �l�u�e�v�g�h�c �q�Z�k�l�b �k�h�o�j�Z�g�y�e�b �]�Z�e�_�q�g�m�x �i�h-
�\�_�j�o�g�h�k�l�v. �H�l�s�_�i�u �\ �a�Z�\�b�k�b�f�h�k�l�b �h�l �n�h�j�f�u �g�m�d-
�e�_�m�k�Z �f�h�]�e�b �k�g�b�f�Z�l�v�k�y �i�h�k�e�_�^�h�\�Z�l�_�e�v�g�h �b�e�b �i�h�i�_-
�j�_�f�_�g�g�h �k �^�\�m�o �i�j�h�l�b�\�h�i�h�e�h�`�g�u�o �d�j�Z�_�\.

�D�h �\�l�h�j�h�f�m �l�b�i�m �[�u�e�b �h�l�g�_�k�_�g�u �g�m�d�e�_�m�k�u 
�k �h�^�g�h�c �i�h�\�_�j�o�g�h�k�l�v�x �k�d�Z�e�u�\�Z�g�b�y �k�h �k�e�_�^�Z�f�b 
�i�h�^�i�j�Z�\�d�b �i�e�h�s�Z�^�d�b (8 �w�d�a; �k�f. �j�b�k. 15, 2; 16, 4, 7).
�K�j�_�^�b �g�b�o �b�f�_�_�l�k�y �y�^�j�b�s�_ �^�e�b�g�h�c �[�h�e�_�_ 20 �k�f, 
�b�a�]�h�l�h�\�e�_�g�g�h�_ �b�a �d�j�m�i�g�h�c �]�Z�e�v�d�b �f�_�e�d�h�a�_�j�g�b�k-
�l�h�]�h �n�h�g�h�e�b�l�Z. �G�Z �g�Z�q�Z�e�v�g�h�f �w�l�Z�i�_ �j�Z�k�s�_�i�e�_�g�b�y 
�k �]�Z�e�v�d�b �[�u�e�Z �k�d�h�e�h�l�Z �i�_�j�\�Z�y �k�_�j�b�y �g�_�[�h�e�v�r�b�o 
�l�h�g�d�b�o �h�l�s�_�i�h�\. �H�g�b �k�g�b�f�Z�e�b�k�v �k �^�\�m�o �g�Z�b�[�h�e�_�_ 
�^�e�b�g�g�u�o �i�j�h�l�b�\�h�e�_�`�Z�s�b�o �d�j�Z�_�\ �k �h�^�g�h�c �i�e�h�k-
�d�h�k�l�b. �B�k�k�e�_�^�h�\�Z�l�_�e�b �g�_ �b�k�d�e�x�q�Z�x�l, �q�l�h �w�l�Z �k�_-
�j�b�y �k�g�y�l�b�c �b�f�_�e�Z �p�_�e�v�x �i�h�^�]�h�l�h�\�b�l�v �g�m�d�e�_�m�k 

�J�b�k. 15. �G�m�d�e�_�m�k�u �k�h �k�l�h�y�g�d�b �E�h�d�Z�e�Z�e�_�c 2�K (�i�h: [  Delagnes,   Roche, 2005]).

Fig. 15. Cores from the Lokalalei 2C site (after (  Delagnes,   Roche, 2005)).
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�^�e�y �^�Z�e�v�g�_�c�r�_�]�h �b�k�i�h�e�v�a�h�\�Z�g�b�y [Ibid., p. 448]. 
�?�k�e�b �w�l�h �l�Z�d, �l�h �j�Z�k�k�f�Z�l�j�b�\�Z�_�f�Z�y �g�Z�o�h�^�d�Z, �\�h�a-
�f�h�`�g�h, �h�l�j�Z�`�Z�_�l �h�^�g�m �b�a �j�Z�g�g�b�o �i�h�i�u�l�h�d �i�j�_�-̂
�g�Z�f�_�j�_�g�g�h�c �i�h�^�]�h�l�h�\�d�b (�h�n�h�j�f�e�_�g�b�y) �y�^�j�b-
�s�Z �^�e�y �^�Z�e�v�g�_�c�r�_�c �j�Z�[�h�l�u. �< �i�h�e�v�a�m �^�Z�g�g�h�]�h 
�i�j�_�^�i�h�e�h�`�_�g�b�y �k�\�b�^�_�l�_�e�v�k�l�\�m�x�l �k�e�_�^�u �k�g�y�l�b�y 
�k �j�Z�[�h�q�_�c �i�e�h�k�d�h�k�l�b �d�j�m�i�g�h�]�h �h�l�s�_�i�Z: �^�e�b�g�Z 
15,2 �k�f, �r�b�j�b�g�Z 10,5, �l�h�e�s�b�g�Z 4,3 �k�f (�j�b�k. 17, 1).
�I�h �j�Z�a�f�_�j�Z�f �h�g �a�g�Z�q�b�l�_�e�v�g�h �i�j�_�\�h�k�o�h�^�b�e �^�j�m�]�b�_. 
�< �^�Z�e�v�g�_�c�r�_�f �h�l�s�_�i �[�u�e �j�Z�k�d�h�e�h�l �g�Z �^�\�_ �q�Z�k�l�b, 
�d�Z�`�^�Z�y �b�a �d�h�l�h�j�u�o �b�k�i�h�e�v�a�h�\�Z�e�Z�k�v �\ �d�Z�q�_�k�l�\�_ 
�g�m�d�e�_�m�k�Z. �K �d�Z�`�^�h�c �q�Z�k�l�b �k�g�b�f�Z�e�b�k�v �f�_�e�d�b�_ �h�l-
�s�_�i�u. �>�j�m�]�h�c �h�l�s�_�i – �g�m�d�e�_�m�k, �k�g�y�l�u�c �k �i�_�j-
�\�h�g�Z�q�Z�e�v�g�h�c �a�Z�]�h�l�h�\�d�b, �w�d�k�i�e�m�Z�l�b�j�h�\�Z�e�k�y �f�_�g�_�_ 

�b�g�l�_�g�k�b�\�g�h (�j�b�k. 17, 2). �< �o�h�^�_ �_�]�h �h�n�h�j�f�e�_�g�b�y 
�b �w�d�k�i�e�m�Z�l�Z�p�b�b �[�u�e�b �k�g�y�l�u �[�h�e�_�_ 70 �h�l�s�_�i�h�\
�b �l�_�o�g�b�q�_�k�d�b�o �k�d�h�e�h�\.

�D �l�j�_�l�v�_�f�m �l�b�i�m �h�l�g�_�k�_�g�u �g�m�d�e�_�m�k�u �k �h�^�g�h�c
�h�k�g�h�\�g�h�c �i�h�\�_�j�o�g�h�k�l�v�x �k�d�Z�e�u�\�Z�g�b�y �b �a�Z�d�e�x�q�b-
�l�_�e�v �g�u�f�b �k�d�h�e�Z�f�b �g�Z �^�j�m�]�h�c �k�l�h�j�h�g�_ (10 �w�d�a., 
�k�f. �j�b�k. 15, 3, 6). �B�a �h�^�g�h�]�h �m�^�e�b�g�_�g�g�h�]�h �i�h�^�i�j�y�f�h-
�m�]�h�e�v�g�h�]�h �[�e�h�d�Z �k�j�_�^�g�_�a�_�j�g�b�k�l�h�]�h �n�h�g�h�e�b�l�Z �[�u�e�h 
�b�a�]�h�l�h�\�e�_�g�h �^�\�Z �g�m�d�e�_�m�k�Z (�^�e�b�g�Z �[�e�h�d�Z 13,1 �k�f, �r�b-
�j�b�g�Z 8 �k�f, �l�h�e�s�b�g�Z 3,7 �k�f). �;�m�e�u�`�g�b�d �[�u�e �j�Z�a�[�b�l 
�i�h �r�b�j�b�g�_ �g�Z �^�\�_ �i�j�b�f�_�j�g�h �j�Z�\�g�u�_ �q�Z�k�l�b. �W�l�h �i�j�h-
�b�a�h�r�e�h, �i�h �f�g�_�g�b�x �b�k�k�e�_�^�h�\�Z�l�_�e�_�c, �e�b�[�h �\ �k�Z�f�h�f 
�g�Z�q�Z�e�_, �e�b�[�h �i�h�k�e�_ �k�g�y�l�b�y �h�^�g�h�]�h �b�a �i�_�j�\�u�o �h�l�s�_-
�i�h�\ (�g�_ �g�Z�c�^�_�g�g�h�]�h) [Ibid., p. 450]. �A�Z�l�_�f �j�Z�k�s�_�i�e�_-

�J�b�k. 16. �G�m�d�e�_�m�k�u �k�h �k�l�h�y�g�d�b �E�h�d�Z�e�Z�e�_�c 2�K (�i�h: [  Delagnes,   Roche, 2005]).

Fig. 16. Cores from the Lokalalei 2C site (after (  Delagnes,   Roche, 2005)).
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�g�b�_ �i�j�h�b�a�\�h�^�b�e�h�k�v �h�l�^�_�e�v �g�h �g�Z �d�Z�`�^�h�f �n�j�Z�]�f�_�g�l�_. 
�H�^�b�g �b�a �m�d�Z�a�Z�g�g�u�o �g�m�d�e�_�m�k�h�\ �h�l�g�_�k�_�g �d �i�_�j�\�h�f�m 
�l�b�i�m (�k�f. �j�b�k. 15, 4). �K �^�j�m�]�h�]�h �g�m�d�e�_�m�k�Z �g�_�[�h�e�v-
�r�b�_ �h�l�s�_�i�u �k�d�Z�e�u�\�Z�e�b�k�v �k �l�j�_�o �d�j�Z�_�\. �G�Z �a�Z�d�e�x-
�q�b�l�_�e�v�g�h�f �w�l�Z�i�_ �w�d�k�i�e�m�Z�l�Z�p�b�b �g�m�d�e�_�m�k�Z �g�_�k�d�h�e�v�d�h 
�f�_�e�d�b�o �k�d�h�e�h�\ �[�u�e�h �k�^�_�e�Z�g�h �g�Z �i�j�h�l�b�\�h�e�_�`�Z�s�_�c 
�]�Z�e�_�q�g�h�c �i�h�\�_�j�o�g�h�k�l�b.

�Q�_�l�\�_�j�l�u�c �l�b�i �i�j�_�^�k�l�Z�\�e�y�x�l 15 �g�m�d�e�_�m�k�h�\ 
�d�Z�d �f�b�g�b�f�m�f �k �^�\�m�f�y �i�h�\�_�j�o�g�h�k�l�y�f�b �k�d�Z�e�u�\�Z�g�b�y 
(�k�f. �j�b�k. 16, 3). �H�^�b�g �b�a �g�b�o �b�a�]�h�l�h�\�e�_�g �g�Z �m�^�e�b�g�_�g-
�g�h�c, �h�\�Z�e�v�g�h�c �\ �i�h�i�_�j�_�q�g�h�f �k�_�q�_�g�b�b �]�Z�e�v�d�_ �f�_�e-
�d�h�a�_�j�g�b�k�l�h�]�h �i�h�j�n�b�j�b�l�h�\�h�]�h �n�h�g�h�e�b�l�Z. �?�_ �^�e�b�g�Z 
11,3 �k�f, �r�b�j�b�g�Z 6,4, �l�h�e�s�b�g�Z 4,4 �k�f. �K �h�^�g�h�c �k�l�h�j�h-
�g�u �]�Z�e�v�d�Z �i�e�h�k�d�Z�y, �k �^�j�m�]�h�c – �\�u�i�m�d�e�Z�y, �\ �i�h�i�_�j�_�q-
�g�h�f �k�_�q�_�g�b�b �i�h�^�l�j�_�m�]�h�e�v�g�Z�y. �< �j�Z�[�h�q�m�x �i�e�h�s�Z�^-
�d�m �[�u�e�Z �i�j�_�\�j�Z�s�_�g�Z �i�e�h�k�d�Z�y �i�h�\�_�j�o�g�h�k�l�v. �K�g�y�l�b�_ 
�h�l�s�_�i�h�\ �i�j�h�b�a�\�h�^�b�e�h�k�v �i�h �i�_�j�b�f�_�l�j�m �i�h�h�q�_�j�_�^�g�h 
�h�l �d�j�Z�_�\ �d �p�_�g�l�j�m. �G�Z�j�y�^�m �k �i�e�h�k�d�b�f�b �h�l�s�_�i�Z�f�b 
�k�d�Z�e�u�\�Z�e�b�k�v �l�h�e�k�l�u�_, �\ �j�_�a�m�e�v�l�Z�l�_ �m�f�_�g�v�r�_�g�b�y 
�l�h�e�s�b�g�u �g�m�d�e�_�m�k �k�l�Z�e �g�_�i�j�b�]�h�^�g�u�f �^�e�y �^�Z�e�v�g�_�c-
�r�_�]�h �b�k�i�h�e�v�a�h�\�Z�g�b�y. �K �i�j�h�l�b�\�h�e�_�`�Z�s�_�c �k�l�h�j�h�g�u 
�[�u�e�h �l�Z�d�`�_ �\�u�i�h�e�g�_�g�h �g�_�k�d�h�e�v�d�h �]�e�m�[�h�d�b�o �b �a�g�Z-
�q�b�l�_�e�v�g�u�o �i�h �j�Z�a�f�_�j�Z�f �k�g�y�l�b�c. �W�l�m �d�Z�l�_�]�h�j�b�x 
�g�m�d�e�_�m�k�h�\ �b�k�k�e�_�^�h�\�Z�l�_�e�b �j�Z�k�k�f�Z�l�j�b�\�Z�x�l �\ �j�Z�f�d�Z�o 
�f�h�^�_�e�b �h�j�]�Z�g�b�a�h�\�Z�g�g�h�]�h �^�_�[�_�l�Z�`�Z.

�G�m�d�e�_�m�k�u �k �l�j�_�f�y �i�h�\�_�j�o�g�h�k�l�y�f�b �k�d�Z�e�u�\�Z�g�b�y 
�g�Z �f�_�k�l�h�g�Z�o�h�`�^�_�g�b�b �E�h�d�Z�e�Z�e�_�c 2�K �g�_�f�g�h�]�h�q�b�k�e�_�g-

�g�u. �H�g�b �l�j�_�m�]�h�e�v�g�u�_ �\ �i�h�i�_�j�_�q�g�h�f �k�_�q�_�g�b�b �b �b�f�_-
�x�l �l�j�b �i�e�h�k�d�h�k�l�b �j�Z�k�s�_�i�e�_�g�b�y (�k�f. �j�b�k. 16, 1).

�I�y�l�u�c �l�b�i �\�d�e�x�q�Z�_�l 15 �g�m�d�e�_�m�k�h�\, �b�f�_�x�s�b�o
�g�_�k�d�h�e�v�d�h �i�h�\�_�j�o�g�h�k�l�_�c �k�d�Z�e�u�\�Z�g�b�y (�k�f. �j�b�k. 16, 8).
�K�f�_�g�m �]�j�Z�g�_�c, �k �d�h�l�h�j�u�o �k�d�Z�e�u�\�Z�e�b �h�l�s�_�i�u, �k�e�_-
�^�m�_�l �k�q�b�l�Z�l�v, �k �g�Z�r�_�c �l�h�q�d�b �a�j�_�g�b�y, �k�m�s�_�k�l�\�_�g�g�h�c 
�b�g�g�h�\�Z�p�b�_�c �^�e�y �b�g�^�m�k�l�j�b�b �i�h�a�^�g�_�i�e�b�h�p�_�g�h�\�h�]�h 
�\�j�_�f�_�g�b. �D�h�]�^�Z �b�f�_�e�b�k�v �^�\�_ �i�e�h�k�d�h�k�l�b �k�d�Z�e�u�\�Z-
�g�b�y, �l�h �g�_�]�Z�l�b�\ �i�j�_�^�r�_�k�l�\�m�x�s�_�]�h �k�d�Z�e�u�\�Z�g�b�y �q�Z�k-
�l�h �k�l�Z�g�h�\�b�e�k�y �m�^�Z�j�g�h�c �i�e�h�s�Z�^�d�h�c, �l.�_. �w�l�h �[�u�e�h 
�d�Z�d �[�u �g�_�i�j�_�^�g�Z�f�_�j�_�g�g�h�c �i�h�^�]�h�l�h�\�d�h�c �i�e�h�s�Z�^�d�b 
�^�e�y �i�h �k�e�_�^�m�x�s�_�]�h �k�g�y�l�b�y. �>�_�\�y�l�v �g�m�d�e�_�m�k�h�\ �w�l�h-
�]�h �l�b�i�Z �g�_ �b�f�_�e�b �_�k�l�_�k�l�\�_�g�g�u�o �m�]�e�h�\ �k�d�Z�e�u�\�Z�g�b�y, 
�\ �i�j�h�p�_�k�k�_ �w�d�k�i�e�m�Z�l�Z�p�b�b �h�g�b �i�j�b�h�[�j�_�e�b �r�Z�j�h�\�b�^-
�g�m�x �n�h�j�f�m. �G�_�k�d�h�e�v�d�h �g�m�d�e�_�m�k�h�\ �w�l�h�]�h �l�b�i�Z �[�u�e�h 
�b�a�]�h�l�h�\�e�_�g�h �g�Z �f�Z�k�k�b�\�g�u�o �h�l�s�_�i�Z�o.

�F�b�g�b�f�Z�e�v�g�u�_ �j�Z�a�f�_�j�u �g�m�d�e�_�m�k�h�\ �g�Z �f�_�k�l�h�g�Z-
�o�h�`�^�_�g�b�b �E�h�d�Z�e�Z�e�_�c 2�K �k�e�_�^�m�x�s�b�_: �^�e�b�g�Z 3,0 �k�f, 
�r�b�j�b�g�Z 3,2, �l�h�e�s�b�g�Z 1,2 �k�f; �f�Z�d�k�b�f�Z�e�v�g�u�_: �^�e�b-
�g�Z 12,3 �k�f, �r�b�j�b�g�Z 9,5, �l�h�e�s�b�g�Z 7,8 �k�f. �H�l�s�_�i�u, 
�k�d�Z�e�u�\�Z�\�r�b�_�k�y �k �g�m�d�e�_�m�k�h�\, �[�u�e�b �j�Z�a�e�b�q�g�h�c �n�h�j-
�f�u �b �j�Z�a�f�_�j�h�\. �F�g�h�]�b�_, �d�Z�d �i�j�Z�\�b�e�h, �k �]�Z�e�_�q�g�h�c 
�d�h�j�d�h�c (�j�b�k. 18), �l�h�g�d�b�_, �f�Z�d�k�b�f�Z�e�v�g�Z�y �l�h�e�s�b�g�Z 
2,8 �k�f, �f�b�g�b�f�Z�e�v�g�Z�y 0,3 �k�f. �H�^�b�g �d�j�m�i�g�u�c �h�l�s�_�i 
(15,2 �k�f) �\ �^�Z�e�v�g�_�c�r�_�f �[�u�e �i�j�_�\�j�Z�s�_�g �\ �^�\�Z �g�m�d-
�e�_�m�k�Z �g�_�[�h�e�v�r�b�o �j�Z�a�f�_�j�h�\. �R�_�k�l�g�Z�^�p�Z�l�v �h�l�s�_-
�i�h�\ �[�u�e�b �f�h�^�b�n�b�p�b�j�h�\�Z�g�u (�j�b�k. 19, 1–6). �J�_�l�m�r�v 

�J�b�k. 17. �G�m�d�e�_�m�k�u �k�h �k�l�h�y�g�d�b �E�h�d�Z�e�Z�e�_�c 2C (�i�h: [  Delagnes,   Roche, 2005]).

Fig. 17. Cores from the Lokalalei 2C site (after (  Delagnes,   Roche, 2005)).
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�J�b�k. 18. �H�l�s�_�i�u �k�h �k�l�h�y�g�d�b �E�h�d�Z�e�Z�e�_�c 2C (�i�h: [  Delagnes,   Roche, 2005]).
1 – �k �]�Z�e�_�q�g�h�c �d�h�j�d�h�c �g�Z �\�k�_�c �i�h�\�_�j�o�g�h�k�l�b; 2, 6, 11 – �k �]�Z�e�_�q�g�h�c �d�h�j�d�h�c �\ �l�h�j�p�h�\�h�c �b �q�Z�k�l�b�q�g�h �\ �^�h�j�k�Z�e�v�g�h�c �q�Z�k�l�y�o; 3, 7, 8,
9, 12 – �k �]�Z�e�_�q�g�h�c �d�h�j�d�h�c �\ �l�h�j�p�h�\�h�c �q�Z�k�l�b �b �g�Z �h�^�g�h�f �d�j�Z�_; 4 – �k �]�Z�e�_�q�g�h�c �d�h�j�d�h�c �g�Z �l�h�j�p�_; 5 – �k �]�Z�e�_�q�g�h�c �d�h�j�d�h�c �\ �^�h�j�k�Z�e�v�g�h�c �q�Z�k�l�b; 

10 – �[�_�a �]�Z�e�_�q�g�h�c �i�h�\�_�j�o�g�h�k�l�b.

Fig. 18. Flakes from the Lokalalei 2C site (after (  Delagnes,   Roche, 2005)).
1– a ß ake with pebble cortex all over the surface; 2, 6, 11 – ß akes with pebble surface on the butt and partially on the dorsal surface; 3, 7, 8,
9, 12 – ß akes with pebble cortex on the butt end and on one of the edges; 4 – a ß ake with pebble cortex on the butt end; 5 – a ß ake with pebble 

cortex on the dorsal side; 10 – a ß ake without pebble cortex.
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� ñ � � � � � � � � 3.  �ð������������������������ �����!������������ �����-� �����*������� �� �� ����������� ����������� �*  ���������$����-��������������������� ���$���������)�# �������!��� ������ �� �î�"��������

�g�Z�g�h�k�b�e�Z�k�v �\ �[�h�e�v�r�b�g�k�l�\�_ �k�e�m�q�Z�_�\ �\�^�h�e�v �h�^�g�h�]�h 
�d�j�Z�y, �h�^�g�h�j�y�^�g�Z�y, �j�_�`�_ �^�\�m�o�j�y�^�g�Z�y. �G�_�]�Z�l�b�\�u �]�e�m-
�[�h�d�b�_, �g�_�i�j�Z�\�b�e�v�g�h�c �n�h�j�f�u, �b�a-�a�Z �q�_�]�h �j�Z�[�h�q�Z�y 
�i�h�\�_�j�o�g�h�k�l�v �[�u�e�Z �\�h�e�g�h�h�[�j�Z�a�g�h�c �b�e�b �a�m�[�q�Z�l�h�c. 
�B�g�h�]�^�Z �j�_�l�m�r�b�j�h�\�Z�e�Z�k�v �i�h�\�_�j�o�g�h�k�l�v, �i�j�b�e�_�]�Z-
�x�s�Z�y �d �]�Z�e�_�q�g�h�c, �b�e�b �h�[�_�b�o �[�h�d�h�\�u�o �d�j�h�f�h�d. 
�J�Z�a�f�_�j�u �j�_�l�m�r�b�j�h�\�Z�g�g�u�o �h�l�s�_�i�h�\, �d�Z�d �i�j�Z�\�b�e�h, 
�i�j�_�\�u�r�Z�x�l �k�j�_�^�g�b�_ �i�h�d�Z�a�Z�l�_�e�b. �>�e�y �\�u�i�h�e�g�_�g�b�y 
�j�Z�a�e�b�q�g�u�o �n�m�g�d�p�b�c �b�k�i�h�e�v�a�h�\�Z�e�b�k�v �b �g�_�j�_�l�m�r�b-
�j�h�\�Z�g�g�u�_ �h�l�s�_�i�u.

�G�Z �f�_�k�l�h�g�Z�o�h�`�^�_�g�b�b �E�h�d�Z�e�Z�e�_�c 2�K �g�Z�c�^�_�g�u 
�k�j�Z�[�h�l�Z�g�g�u�_ �g�m�d�e�_�m�k�u. �G�_�d�h�l�h�j�u�_ �\ �h�k�g�h�\�g�h�f 
�h�d�j�m�]�e�u�_ �b �i�j�h�^�h�e�]�h�\�Z�l�u�_ �]�Z�e�v�d�b (18 �w�d�a.) �k�e�m-
�`�b�e�b, �\�b�^�b�f�h, �h�l�[�h�c�g�b�d�Z�f�b (�j�b�k. 20). �G�Z �h�^�g�h�f 
�b�e�b �h�[�h�b�o �i�j�h�l�b�\�h�e�_�`�Z�s�b�o �d�h�g�p�Z�o �m �g�b�o �b�f�_�x�l�k�y 
�m�]�e�m�[�e�_�g�b�y, �h�[�j�Z�a�h�\�Z�\�r�b�_�k�y �i�j�b �h�[�j�Z�[�h�l�d�_ �d�Z�f-
�g�y. �D�Z�d �h�l�f�_�q�Z�x�l �b�k�k�e�_�^�h�\�Z�l�_�e�b, �g�Z �h�l�[�h�c�g�b�d�Z�o 
�q�_�l�d�h �i�j�h�k�e�_�`�b�\�Z�x�l�k�y �a�h�g�u �m�^�Z�j�Z, �q�l�h �^�h�i�m�k�d�Z�_�l 
�i�j�_�^�i�h�e�h�`�_�g�b�_ �h �f�g�h�]�h�d�j�Z�l�g�h�f �b�k�i�h�e�v�a�h�\�Z�g�b�b 
�Z�j�l�_�n�Z�d�l�h�\ [Ibid., p. 462].

�>�_�l�Z�e�v�g�h�_ �b �h�q�_�g�v �k�d�j�m�i�m�e�_�a�g�h�_ �b�a�m�q�_�g�b�_ 
�d�Z�f�_�g�g�h�]�h �b�g�\�_�g�l�Z�j�y, �l�s�Z�l�_�e�v�g�Z�y �j�Z�[�h�l�Z �i�h �j�_-
�f�h�g�l�Z�`�m �g�m�d�e�_�m�k�h�\ �b �^�j�m�]�b�o �b�a�^�_�e�b�c �i�h�a�\�h�e�b�e�b 

�k�i�_�p�b�Z�e�b�k�l�Z�f �k�^�_�e�Z�l�v �j�y�^ �h�q�_�g�v �\�Z�`�g�u�o �\�u�\�h�^�h�\. 
�B�k�o�h�^�g�u�c �f�Z�l�_�j�b�Z�e �^�e�y �b�a�]�h�l�h�\�e�_�g�b�y �Z�j�l�_�n�Z�d�l�h�\ 
�g�Z�o�h�^�b�e�k�y �\ �g�_�i�h�k�j�_�^�k�l�\�_�g�g�h�c �[�e�b�a�h�k�l�b �h�l �k�l�h-
�y�g�d�b; �f�Z�k�l�_�j�Z �i�j�h�b�a�\�h�^�b�e�b �k�h�j�l�b�j�h�\�d�m �f�Z�l�_�j�b�Z-
�e�Z �b �\�u�[�b�j�Z�e�b �b�a �g�_�]�h �^�e�y �j�Z�k�s�_�i�e�_�g�b�y �g�Z�b�[�h�e�_�_ 
�i�j�b�]�h�^�g�u�_ �i�h �n�h�j�f�_ �b �d�Z�q�_�k�l�\�m �]�Z�e�v�d�b. �H�q�_�g�v �\�_-
�j�h�y�l�g�h, �q�l�h �i�_�j�\�b�q�g�h�_ �j�Z�k�s�_�i�e�_�g�b�_ �i�j�h�b�k�o�h�^�b�e�h 
�a�Z �i�j�_�^�_�e�Z�f�b �k�l�h�y�g�d�b. �I�j�h�k�e�_�`�b�\�Z�_�l�k�y �i�j�b�f�_�g�_�g�b�_ 
�j�Z�a�g�u�o �i�j�b�_�f�h�\ �j�Z�k�s�_�i�e�_�g�b�y, �q�l�h �k�\�b�^�_�l�_�e�v�k�l�\�m-
�_�l �h �o�h�j�h�r�_�f �a�g�Z�g�b�b �k�\�h�c�k�l�\ �d�Z�f�_�g�g�h�]�h �k�u�j�v�y; 
�\�h�a�f�h�`�g�h, �i�j�b �i�h�^�]�h�l�h�\�d�_ �]�Z�e�v�d�b �d �j�Z�k�s�_�i�e�_�g�b�x 
�i�j�_�^�\�Z�j�b�l�_�e�v�g�h �i�j�h�\�_�j�y�e�b�k�v �_�_ �d�Z�q�_�k�l�\�Z. �I�j�b �j�Z�k-
�s�_�i�e�_�g�b�b �b�k�i�h�e�v�a�h�\�Z�e�k�y �h�k�l�j�u�c �m�]�h�e, �d�h�l�h�j�u�c �h�[-
�j�Z�a�h�\�u�\�Z�e�b �j�Z�[�h�q�Z�y �b �g�_�i�h�^�]�h�l�h�\�e�_�g�g�Z�y �m�^�Z�j�g�Z�y 
�i�e�h�s�Z�^�d�b.

�H�l�s�_�i�u �k�d�Z�e�u�\�Z�e�b�k�v �k �j�Z�[�h�q�_�c �i�e�h�s�Z�^�d�b 
�h�i�j�_ �^�_�e�_�g�g�u�f�b �k�_�j�b�y�f�b. �D�Z�`�^�Z�y �b�a �g�b�o �\�d�e�x�q�Z-
�e�Z �g�_�k�d�h�e�v�d�h �i�h�k�e�_�^�h�\�Z�l�_�e�v�g�u�o �k�g�y�l�b�c, �d�h�l�h�j�u�_ 
�i�h�e�g�h�k�l�v�x �b�e�b �q�Z�k�l�b�q�g�h �i�h�d�j�u�\�Z�e�b �i�e�h�k�d�h�k�l�v �j�Z�k-
�d�Z�e�u�\�Z�g�b�y. �G�_�]�Z�l�b�\�u �k�g�y�l�b�c �\ �j�Z�f�d�Z�o �h�^�g�h�c �k�_�j�b�b 
�i�Z�j�Z�e�e�_�e�v�g�u�_ �b�e�b �k�m�[�i�Z�j�Z�e�e�_�e�v�g�u�_. �D�Z�d �i�j�Z�\�b-
�e�h, �y�^�j�b�s�Z �b�k�i�h�e�v�a�h�\�Z�e�b�k�v �^�e�y �k�d�Z�e�u�\�Z�g�b�y �h�l-
�s�_�i�h�\ �^�h �i�j�_�^�_�e�Z �l�_�o�g�b�q�_�k�d�b�o �\�h�a�f�h�`�g�h�k�l�_�c,

�J�b�k. 19. �J�_�l�m�r�b�j�h�\�Z�g�g�u�_ �Z�j�l�_�n�Z�d�l�u �k�h �k�l�h�y�g�d�b 
�E�h�d�Z�e�Z�e�_�c 2�K (�i�h: [  Delagnes,   Roche, 2005]).

1–6 – �h�l�s�_�i�u; 7 – �g�m�d�e�_�m�k.

Fig. 19. Retouched artifacts from the Lokalalei 2C 
site (after (  Delagnes,   Roche, 2005)). 

1–6 – ß akes; 7 – a core.
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� � � � � � �  � * I.  �ð������������������������ �������� Homo �� �î�"�������� �� ������ ���)�#���� �� �ó�����������,

�l.�_. �^�h �i�h�e�g�h�]�h �b�o �b�k�l�h�s�_�g�b�y. �H�l �g�_�d�h�l�h�j�u�o �g�m�d-
�e�_�m�k�h�\ �h�l�^�_�e�y�e�h�k�v �[�h�e�_�_ 50 �h�l�s�_�i�h�\. �B�a �h�^�g�h�c 
�]�Z�e�v�d�b �^�j�_�\�g�b�c �f�Z�k�l�_�j �i�h�e�m�q�Z�e 3 �y�^�j�b�s�Z �b �h�l�^�_-
�e�y�e �h�l �g�b�o �[�h�e�_�_ 73 �h�l�s�_�i�h�\. �W�l�h �l�Z�d�`�_ �k�\�b�^�_�l�_�e�v-
�k�l�\�m�_�l �h �o�h�j�h�r�_�f �a�g�Z�g�b�b �b�k�o�h�^�g�h�]�h �f�Z�l�_�j�b�Z�e�Z, 
�\�u�k�h�d�b�o �l�_�o�g�b�q�_ �k�d�b�o �g�Z�\�u�d�Z�o �b �m�f�_�g�b�b �d�h�h�j�^�b-
�g�b�j�h�\�Z�l�v �^�\�b�`�_�g�b�y �j�m�d�b.

�: .  �>�_�e�Z�g�v�_ �b �O.  �J�h�r�_, �i�h�^�\�h�^�y �b�l�h�]�b �b�a�m�q�_-
�g�b�y �k�l�h�y�g�d�b �E�h�d�Z�e�Z�e�_�c 2�K, �h�l�f�_�q�Z�e�b, �q�l�h �m �_�_ 
�h�[�b�l�Z�l�_�e�_�c �[�u�e�h �i�e�Z�g�b�j�m�_�f�h�_, �k�h �k�e�h�`�b�\�r�_�c�k�y 
�k�l�j�m�d�l�m�j�h�c �i�j�h�b�a�\�h�^�k�l�\�h �d�Z�f�_�g�g�u�o �h�j�m�^�b�c [Ibid., 
p. 467]. �W�l�h �m�l�\�_�j�`�^�_�g�b�_ �b�k�k�e�_�^�h�\�Z�l�_�e�b �i�h�^�d�j�_�i�b-
�e�b �q�_�l�u�j�v�f�y �h�k�g�h�\�g�u�f�b �i�h�e�h�`�_�g�b�y�f�b.

1. �I�j�h�p�_�k�k �j�Z�k�s�_�i�e�_�g�b�y �[�u�e �j�_�]�e�Z�f�_�g�l�b�j�h-
�\�Z�g �h�i�j�_�^�_�e�_�g�g�u�f�b �l�_�o�g�b�q�_�k�d�b�f�b �i�j�Z�\�b�e�Z�f�b. 
�<�u�[�b�j�Z�e�b�k�v �g�_�h�d�Z�l�Z�g�g�u�_ �[�m�e�u�`�g�b�d�b �b �h�l�s�_�i�u, 
�m �d�h�l�h�j�u�o �[�m�^�m�s�b�_ �i�e�h�k�d�h�k�l�v �k�d�Z�e�u�\�Z�g�b�y �b �m�^�Z�j-
�g�Z�y �i�e�h�s�Z�^�d�Z �^�h�e�`�g�u �k�h�k�l�Z�\�e�y�l�v �h�k�l�j�u�c �m�]�h�e. 
�I�h�\�_�j�o�g�h�k�l�v �k�d�Z�e�u�\�Z�g�b�y �^�h�e�`�g�Z �[�u�l�v �i�e�h�k�d�h�c, 
�w�l�h �^�h�k�l�b�]�Z�e�h�k�v �k�g�y�l�b�_�f �k�_�j�b�c �i�h�k�e�_�^�h�\�Z�l�_�e�v�g�u�o 

�b �j�Z�a�g�h�g�Z�i�j�Z�\�e�_�g�g�u�o �a�Z�o�\�Z�l�u�\�Z�x�s�b�o 
�b �k�m�[�i�Z�j�Z�e�e�_�e�v�g�u�o �h�l�s�_�i�h�\.

2. �G�m�d�e�_�m�k�u �b�k�i�h�e�v�a�h�\�Z�e�b�k�v �k �\�u-
�k�h�d�h�c �w�n�n�_�d�l�b�\�g�h�k�l�v�x: �k �y�^�j�b�s�Z �h�l-
�^�_�e�y�e�h�k�v �g�_ �f�_�g�_�_ 9 �k�d�h�e�h�\, �\ �k�j�_�^-
�g�_�f 18, �Z �\ �g�_�d�h�l�h�j�u�o �k�e�m�q�Z�y�o �[�h-
�e�_�_ 50. �< �i�j�h�p�_�k�k�_ �j�_�f�h�g�l�Z�`�Z �m�^�Z�e�h�k�v 
�\�u�y�k�g�b�l�v, �q�l�h �k �h�^�g�h�c �]�Z�e�v�d�b �i�h�e�m�q�Z-
�e�b 3 �g�m�d�e�_�m�k�Z �b �[�h�e�_�_ 73 �h�l�s�_�i�h�\.

3. �>�\�b�`�_�g�b�y �j�m�d�b �i�j�b �g�Z�g�_�k�_�g�b�b 
�m�^�Z�j�Z �k�l�j�h�]�h �d�h�g�l�j�h�e�b�j�h�\�Z�e�b�k�v. �B�f�_-
�x�l�k�y �h�l�[�h�c�g�b�d�b �k �h�]�j�Z�g�b�q�_�g�g�u�f�b �a�h-
�g�Z�f�b �m�^�Z�j�h�\ �b �\�u�k�h�d�h�c �d�h�g�p�_�g�l�j�Z�p�b�_�c 
�\�u�[�h�b�g, �q�l�h �k�\�b�^�_�l�_�e�v�k�l�\�m�_�l �h �l�h�q�g�h�k-
�l�b �f�h�l�h�j�g�u�o �^�_�c�k�l�\�b�c �j�m�d�b. �G�m�d�e�_�m�k�u 
�g�_ �b�f�_�x�l �k�e�_�^�h�\ �g�_�m�^�Z�q�g�u�o �m�^�Z�j�h�\.

4. �>�e�y �j�Z�k�s�_�i�e�_�g�b�y �h�l�[�b�j�Z�e�h�k�v
�h�i�j�_�^�_�e�_�g�g�h�_ �k�u�j�v�_, �q�l�h �k�\�b�^�_�l�_�e�v�k�l-
�\�m�_�l �h �o�h�j�h�r�_�f �a�g�Z�g�b�b �_�]�h �k�\�h�c�k�l�\. 
�F�_�e�d�b�_ �]�Z�e�v�d�b �^�h�k�l�Z�\�e�y�e�b�k�v �g�Z �k�l�h�y�g-
�d�m �p�_�e�u�f�b, �Z �d�j�m�i�g�u�_ �i�j�_�^�\�Z�j�b�l�_�e�v�g�h 
�h�[�j�Z�[�Z�l�u�\�Z�e�b�k�v, �\�_�j�h�y�l�g�h, �k �p�_�e�v�x �i�j�h-
�\�_�j�d�b �d�Z�q�_�k�l�\�Z �f�Z�l�_�j�b�Z�e�Z �b �k�g�b�`�_�g�b�y 
�l�j�m�^�h�a�Z�l�j�Z�l �g�Z �_�]�h �l�j�Z�g�k�i�h�j�l�b�j�h�\�d�m.

�:�j�o�_�h�e�h�]�b�q�_�k�d�Z�y �k�l�h�y�g�d�Z �E�h�d�Z�e�Z-
�e�_�c 1 (GaJh 5�K) �b�k�k�e�_�^�h�\�Z�e�Z�k�v �\ 1991 �]. 
[  Kibunjia, 1994]. �< �b�x�g�_ 2002 �]. �\ 100 �f 
�h�l �g�_�_ �[�u�e�Z �h�[�g�Z�j�m�`�_�g�Z �i�Z�e�_�h�Z�g�l�j�h-
�i�h�e�h�]�b�q�_�k�d�Z�y �k�l�h�y�g�d�Z �E�h�d�Z�e�Z�e�_�c 1�: 
[  Prat et al., 2005]. �G�_�^�Z�e�_�d�h �h�l �k�l�h�y�g�h�d 
�g�Z �e�_�\�h�f �[�_�j�_�]�m �j. �E�h�d�Z�e�Z�e�_�c �[�u�e�h �\�u-
�y�\�e�_�g�h �^�\�Z �w�l�Z�e�h�g�g�u�o �e�b�l�h�k�l�j�Z�l�b�]�j�Z-

�n�b�q�_�k�d�b�o �j�Z�a�j�_�a�Z LOKS 1 �b LOKS 2, �k �d�h�l�h�j�u�f�b 
�d�h�j�j�_�e�b�j�h�\�Z�e�b�k�v �f�_�k�l�h�g�Z�o�h�`�^�_�g�b�y. �H�[�Z �j�Z�a�j�_�a�Z 
�y�\�e�y�x�l�k�y �q�Z�k�l�v�x �h�k�g�h�\�Z�g�b�y �i�Z�q�d�b �D�Z�e�h�q�Z�j�h, �y�\-
�e�y�x�s�_�c�k�y �q�Z�k�l�v�x �n�h�j�f�Z�p�b�b �G�Z�q�m�d�m�c.

�K�l�h�y�g�d�Z �E�h�d�Z�e�Z�e�_�c 1�:  �e�_�`�b�l �\ �`�_�e�l�h-�[�_�`�_-
�\�h�f �]�e�b�g�b�k�l�h�f �Z�e�_�\�j�h�e�b�l�_ �\ �\�_�j�o�g�_�c �q�Z�k�l�b �j�Z�a-
�j�_�a�Z LOKS 1. �J�Z�a�j�_�a �\�d�e�x�q�Z�_�l �h�l�e�h�`�_�g�b�y �f�h�s-
�g�h�k�l�v�x 7,5 �f , �k�h�k�l�h�y�s�b�_ �b�a �^�\�m�o �e�b�l�h�e�h�]�b�q�_�k�d�b�o 
�n�Z�p�b�c: �r�h�d�h�e�Z�^�g�h-�d�h�j�b�q�g�_�\�h�]�h �l�h�g�d�h�]�h �Z�j�]�b�e�e�b�l�Z, 
�n�h�j�f�b�j�m�x�s�_�]�h �i�e�Z�k�l�u �l�h�e�s�b�g�h�c 0,7–2,0 �f  �\ �h�k-
�g�h�\�Z�g�b�b �j�Z�a�j�_�a�Z, �b �[�_�`�_�\�h�]�h �i�e�h�l�g�h�]�h �]�e�b�g�b�k�l�h�]�h 
�Z�e�_�\�j�h�e�b�l�Z, �Z �l�Z�d�`�_ �^�\�Z �k�e�h�y �\�m�e�d�Z�g�b�q�_�k�d�h�]�h �i�_�i�e�Z.

�J�Z�a�j�_�a LOKS 2 �j�Z�k�i�h�e�h�`�_�g �\ 100 �f  �d �x�]�h-�a�Z-
�i�Z�^�m �h�l LOKS 1. �?�]�h �f�h�s�g�h�k�l�v 19 �f . �H�k�g�h�\�g�Z�y 
�f�_�e�d�h�a�_�j�g�b�k�l�Z�y �e�b�l�h�n�Z�p�b�y �\ �w�l�h�f �j�Z�a�j�_�a�_ �k�h�k�l�h�b�l 
�b�a �[�_�`�_�\�h-�k�_�j�h�]�h �b �[�_�`�_�\�h-�a�_�e�_�g�h�]�h �]�e�b�g�b�k�l�h�]�h 
�Z�e�_�\�j�h�e�b�l�Z �b�e�b �b�e�b�k�l�h�]�h �r�h�d�h�e�Z�^�g�h-�d�h�j�b�q�g�_�\�h�]�h 
�Z�j�]�b�e�e�b�l�Z, �k�h�^�_�j�`�Z�s�_�]�h �f�_�e�d�b�_ �f�b�g�_�j�Z�e�v�g�u�_ �q�Z�k-
�l�b�p�u. �< �j�Z�a�j�_�a�_ �\�u�y�\�e�_�g�u �^�\�Z �k�e�h�y �l�m�n�Z, �d�Z�`�^�u�c 
�l�h�e�s�b�g�h�c 0,2 �f .

�J�b�k. 20. �H�l�[�h�c�g�b�d�b �k�h �k�l�h�y�g�d�b �E�h�d�Z�e�Z�e�_�c 2�K
(�i�h: [  Delagnes,   Roche, 2005]).

Fig. 20. The Lokalalei 2C site. Hammerstones
(after (  Delagnes,   Roche, 2005)).
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�D�h�j�j�_�e�y�p�b�y �k�l�j�Z�l�b�]�j�Z�n�b�q�_�k�d�h�]�h �i�h�e�h�`�_�g�b�y 
�^�\�m�o �k�l�h�y�g�h�d �i�h�d�Z�a�Z�e�Z, �q�l�h �h�[�t�_�d�l�u �o�j�h�g�h�e�h�]�b-
�q�_�k�d�b �[�e�b�a�d�b �^�j�m�] �d �^�j�m�]�m. �<�h�a�j�Z�k�l �k�l�h�y�g�d�b �E�h�d�Z-
�e�Z�e�_�c 1�:  �[�e�b�a�h�d �d 2,34 ± 0,04 �f�e�g �e�_�l, �\�h�a�f�h�`�g�h, 
�g�Z 100 �l�u�k. �e�_�l �f�_�g�v�r�_, �k�h�]�e�Z�k�g�h �h�p�_�g�d�_ �k�d�h�j�h-
�k�l�b �h�k�Z�^�d�h�g�Z�d�h�i�e�_�g�b�y [Ibid.]. �< �n�Z�m�g�b�k�l�b�q�_�k�d�h�f 
�d�h�f�i�e�_�d�k�_ �k�l�h�y�g�d�b �E�h�d�Z�e�Z�e�_�c 1�:  �i�j�_�h�[�e�Z�^�Z�x�l 
�i�h�e�h�j�h�]�b�_ �`�\�Z�q�g�u�_, �i�j�_�^�k�l�Z�\�e�_�g�u �l�Z�d�`�_ �Z�g�l�b-
�e�h�i�u, �e�h�r�Z�^�b�g�u�_, �k�\�b�g�v�b, �f�Z�j�l�u�r�d�b. �N�Z�m�g�Z �E�h-
�d�Z�e�Z�e�_�c 1�:  �\�d�e�x�q�Z�e�Z �j�u�[, �j�_�i�l�b�e�b�c (�d�j�h�d�h�^�b�e�u 
�b �k�m�o�h�i�m�l�g�u�_ �q�_�j�_�i�Z�o�b).

�H�[�g�Z�j�m�`�_�g�b�_ �g�Z �f�_�k�l�h�g�Z�o�h�`�^�_�g�b�b �E�h�d�Z�e�Z-
�e�_�c 1�:  �i�_�j�\�h�]�h �i�j�Z�\�h�]�h �g�b�`�g�_�]�h �f�h�e�y�j�Z �]�h�f�b-
�g�b�g�Z KNM-WT 42718, �h�l�g�_�k�_�g�g�h�]�h �d �j�h�^�m Homo, 
�b�f�_�_�l �q�j�_�a�\�u�q�Z�c�g�h �\�Z�`�g�h�_ �a�g�Z�q�_�g�b�_, �i�h�l�h�f�m �q�l�h 
�g�Z �f�_�k�l�h�g�Z�o�h�`�^�_�g�b�b �E�h�d�Z�e�Z�e�_�c 1, �d�h�l�h�j�h�_ �g�Z�o�h-
�^�b�l�k�y �\ �g�_�i�h�k�j�_�^�k�l�\�_�g�g�h�c �[�e�b�a�h�k�l�b �b �\ �k�o�h�^�g�u�o 
�k�l�j�Z�l�b�]�j�Z�n�b�q�_�k�d�b�o �m�k�e�h�\�b�y�o, �g�Z�c�^�_�g�u �d�Z�f�_�g-
�g�u�_ �b�a�^�_�e�b�y. �<�h�a�f�h�`�g�h, �w�l�b �Z�j�l�_�n�Z�d�l�u �[�u�e�b �b�a-
�]�h�l�h�\�e�_�g�u �]�h�f�b�g�b�g�Z�f�b, �d�h�l�h�j�u�o �i�j�_�^�k�l�Z�\�e�y�_�l
KNM-WT 42718. �O�h�l�y �g�_�h�[�o�h�^�b�f�h �b�f�_�l�v �\ �\�b-
�^�m, �q�l�h �\ �A�Z�i�Z�^�g�h�c �L�m�j�d�Z�g�_ �l�Z�d�`�_ �g�Z�c�^�_�g�u �h�k�l�Z�g-
�d�b �]�h�f�b�g�b�g�h�\ �g�_�k�d�h�e�v�d�b�o �\�b�^�h�\: �^�j�_�\�g�h�k�l�v�x 
2,5 �f�e�g �e�_�l [  Walker et al., 1986] �b 2,3–2,4 �f�e�g �e�_�l 
�\ �[�Z�k�k�_�c�g�_ �H�f�h [  Howell,  Haesaerts,   Heinzelin, 
1987;   Suwa,   White,   Howell, 1996], �Z �l�Z�d�`�_ A. garhi 
�^�j�_�\�g�h�k�l�v�x 2,5 �f�e�g �e�_�l �\ �;�h�m�j�b [  Asfaw et al., 
1999]; �h�g�b �l�Z�d�`�_ �f�h�]�e�b �[�u�l�v �b�a�]�h�l�h�\�b�l�_�e�y�f�b 
�d�Z�f�_�g�g�u�o �b�a�^�_�e�b�c.

�G�Z �f�_�k�l�h�g�Z�o�h�`�^�_�g�b�b �E�h�d�Z�e�Z�e�_�c 1 �i�j�_�^�k�l�Z�\-
�e�_�g�h �a�g�Z�q�b�l�_�e�v�g�h �f�_�g�v�r�_ �d�Z�f�_�g�g�u�o �b�a�^�_�e�b�c, �q�_�f 
�g�Z �E�h�d�Z�e�Z�e�_�c 2�K, �b �h�g�b �h�l�j�Z�`�Z�x�l �f�_�g�_�_ �j�Z�a�\�b�l�u�_ 
�l�_�o�g�b�d�m �h�[�j�Z�[�h�l�d�b �d�Z�f�g�y �b �f�h�l�h�j�g�u�_ �k�i�h�k�h�[�g�h�k-
�l�b �]�h�f�b�g�b�g�Z �d �i�j�h�b�a�\�h�^�k�l�\�_�g�g�h�c �^�_�y�l�_�e�v�g�h�k�l�b, 
�q�l�h �h�k�h�[�_�g�g�h �o�h�j�h�r�h �i�j�h�k�e�_�`�b�\�Z�_�l�k�y �i�h �i�_�j-
�\�b�q�g�h�c �h�[�j�Z�[�h�l�d�_ �d�Z�f�g�y. �G�Z �f�_�k�l�h�g�Z�o�h�`�^�_�g�b�b 
�E�h�d�Z�e�Z�e�_�c 1 �g�Z�c�^�_�g�u 446 �d�Z�f�_�g�g�u�o �Z�j�l�_�n�Z�d�l�h�\,
�\ �l.�q. 417 �w�d�a. – �\ �i�j�h�p�_�k�k�_ �j�Z�k�d�h�i�h�d. �D�h�e�e�_�d�p�b�y 
�g�Z�o�h�^�h�d �\�d�e�x�q�Z�_�l �p�_�e�u�_ �g�m�d�e�_�m�k�u �b �k�e�h�f�Z�g�g�u�_ 
�h�l�s�_�i�u, �h�[�e�h�f�d�b, �m�]�e�h�\�Z�l�u�_ �n�j�Z�]�f�_�g�l�u �b �j�Z�a-
�^�j�h�[�e�_�g�g�u�_ �]�Z�e�v�d�b (�j�b�k. 21, 22). �H�k�g�h�\�g�u�f �k�u�j�v-
�_�f �^�e�y �b�a�]�h�l�h�\�e�_�g�b�y �b�a�^�_�e�b�c �k�e�m�`�b�e�Z �e�Z�\�Z. �:�j-
�l�_�n�Z�d�l�u �g�Z�o�h�^�b�e�b�k�v �\ �b�e�b�k�l�u�o �Z�j�]�b�e�e�b�l�Z�o, �[�u�e�b 
�o�h�j�h�r�_�c �k�h�o�j�Z�g�g�h�k�l�b �b �g�_ �g�_�k�e�b �k�e�_�^�h�\ �n�b�a�b�d�h-
�o�b�f�b�q�_�k�d�h�]�h �b�e�b �w�h�e�h�\�h�]�h �\�u�\�_�l�j�b�\�Z�g�b�y. �K�j�_�^�b 
�g�Z�o�h�^�h�d �b�f�_�x�l�k�y �^�\�_ �d�h�k�l�b �k �\�h�a�f�h�`�g�u�f�b �k�e�_�^�Z-
�f�b �i�h�j�_�a�h�\ [  Kibunjia, 1994].

�G�Z �E�h�d�Z�e�Z�e�_�c 1 �h�[�g�Z�j�m�`�_�g�h �[�h�e�_�_ 50 �g�m�d�e�_�m�k�h�\ 
(�j�b�k. 23). �H�g�b �j�Z�a�^�_�e�_�g�u �g�Z �l�j�b �l�b�i�Z. �D �i�_�j�\�h�f�m 
�h�l�g�_�k�_�g�u �g�m�d�e�_�m�k�u �d�j�m�i�g�u�o �j�Z�a�f�_�j�h�\, �b�a�]�h�l�h�\�e�_�g-
�g�u�_ �b�a �i�h�^�i�j�y�f�h�m�]�h�e�v�g�u�o �]�Z�e�_�d �k �h�^�g�h�c �i�e�h�k�d�h�c 
�i�h�\�_�j�o�g�h�k�l�v�x. �G�Z �^�Z�g�g�h�f �f�_�k�l�h �g�Z�o�h�`�^�_�g�b�b, 

�\ �h�l�e�b�q�b�_ �h�l �E�h�d�Z�e�Z�e�_�c 2�K, �i�e�h�k�d�Z�y �i�h�\�_�j�o�g�h�k�l�v 
�b�k�i�h�e�v�a�h�\�Z�e�Z�k�v �g�_ �d�Z�d �j�Z�[�h�q�Z�y �^�e�y �k�d�Z�e�u�\�Z�g�b�y 
�h�l�s�_�i�h�\, �Z �\ �d�Z�q�_�k�l�\�_ �m�^�Z�j�g�h�c �i�e�h�s�Z�^�d�b. �D�h �\�l�h-
�j�h�f�m �l�b�i�m �i�j�b�q�b�k�e�_�g�u �g�m�d�e�_�m�k�u, �b�a�]�h�l�h�\�e�_�g�g�u�_ 
�b�a �d�j�m�i�g�u�o �h�\�Z�e�v�g�u�o �]�Z�e�_�d (�j�b�k. 23, 2). �K�d�Z�e�u�\�Z-
�g�b�_ �h�l�s�_�i�h�\ �k �g�b�o �i�j�h�b�a�\�h�^�b�e�h�k�v �j�Z�a�g�h�g�Z�i�j�Z�\-
�e�_�g�g�u�f�b �m�^�Z�j�Z�f�b �k �^�\�m�o �b�e�b �l�j�_�o �i�h�\�_�j�o�g�h�k�l�_�c. 
�G�m�d�e�_�m�k�u �l�j�_�l�v�_�]�h �l�b�i�Z �k�^�_�e�Z�g�u �b�a �]�Z�e�_�d �j�Z�a�e�b�q-
�g�u�o �j�Z�a�f�_�j�h�\, �b�o �n�h�j�f�Z �g�_ �\�u�^�_�e�y�_�l�k�y �h�k�h�[�_�g�g�h�k-
�l�y�f�b, �g�h, �]�e�Z�\�g�h�_, �g�_ �h�q�_�g�v �m�^�h�[�g�Z �^�e�y �h�[�j�Z�[�h�l�d�b 
(�j�b�k. 23, 1). �< �_�k�l�_�k�l�\�_�g�g�h�f �\�b�^�_ �]�Z�e�v�d�Z �g�_ �b�f�_�e�Z 
�o�h�j�h�r�h �\�u�j�Z�`�_�g�g�u�o �f�_�k�l �^�e�y �\�u�[�h�j�Z �m�^�Z�j�g�h�c 
�i�e�h�s�Z�^�d�b �k �h�k�l�j�u�f�b �m�]�e�Z�f�b, �i�h�w�l�h�f�m �m�^�Z�j�u, �g�Z�g�h-
�k�b�\�r�b�_�k�y �h�l�[�h�c�g�b�d�h�f, �i�h �l�_�o�g�h�e�h�]�b�q�_�k�d�b�f �i�j�Z�\�b-
�e�Z�f �i�j�h�l�b�\�h�j�_�q�b�e�b �^�j�m�] �^�j�m�]�m; �g�Z �g�m�d�e�_�m�k�_ �\�b�^�g�u 
�i�h�\�j�_�`�^�_�g�b�y – �k�e�_�^�u �q�Z�k�l�u�o �b �g�_�m�^�Z�q�g�u�o �m�^�Z�j�h�\. 
�M�k�i�_�r�g�u�o �i�h�i�u�l�h�d �i�h�e�m�q�b�l�v �h�l�s�_�i�u, �i�j�b�]�h�^-
�g�u�_ �^�e�y �b�k�i�h�e�v�a�h�\�Z�g�b�y �\ �^�Z�e�v�g�_�c�r�_�f, �[�u�e�h �f�Z�e�h 
[  Delagnes,   Roche, 2005]. �H�d�h�e�h 80 % �g�m�d�e�_�m�k�h�\ 
�o�Z�j�Z�d�l�_�j�b�a�m�x�l�k�y �k�l�m�i�_�g�q�Z�l�u�f�b �b�a�e�h�f�Z�f�b. �K�m�^�y 
�i�h �Z�j�l�_�n�Z�d�l�Z�f, �m �h�[�b�l�Z�l�_�e�_�c �k�l�h�y�g�d�b �E�h�d�Z�e�Z�e�_�c 1 
�g�_ �[�u�e�h �q�_�l�d�b�o �h�l�j�Z�[�h�l�Z�g�g�u�o �l�_�o�g�b�q�_�k�d�b�o �i�j�Z�\�b�e, 
�g�Z�e�b�q�b�_ �d�h�l�h�j�u�o �i�j�h�k�e�_�`�b�\�Z�_�l�k�y �i�h �f�Z�l�_�j�b�Z�e�Z�f 
�E�h�d�Z�e�Z�e�_�c 2�K.

�J�b�k. 21. �H�[�e�h�f�d�b �k�h �k�l�h�y�g�d�b �E�h�d�Z�e�Z�e�_�c 1
(�i�h: [  Kibunjia, 1994]).

Fig. 21. The Lokalalei 1 site. Fragments
(after (  Kibunjia, 1994)).
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� � � � � � �  � * I.  �ð������������������������ �������� Homo �� �î�"�������� �� ������ ���)�#���� �� �ó�����������,

�I�h �a�Z�d�e�x�q�_�g�b�x �: .  �>�_�e�Z�g�v�_ �b �O.  �J�h�r�_, �Z�j�l�_-
�n�Z�d�l�u �f�_�k�l�h�g�Z�o�h�`�^�_�g�b�y �E�h�d�Z�e�Z�e�_�c 1 �g�_ �i�h�a�\�h-
�e�y�x�l �]�h�\�h�j�b�l�v �h �l�Z�d�h�c �`�_ �e�h�\�d�h�k�l�b �j�m�d �f�Z�k�l�_-
�j�h�\, �d�h�l�h�j�Z�y �o�Z�j�Z�d�l�_�j�g�Z �^�e�y �E�h�d�Z�e�Z�e�_�c 2�K [Ibid., 
p. 468]. �Y�\�g�u�_ �b �k�m�s�_�k�l�\�_�g�g�u�_ �j�Z�a�e�b�q�b�y �\ �h�[�j�Z-
�[�h�l�d�_ �d�Z�f�g�y �g�Z �f�_�k�l�h�g�Z�o�h�`�^�_�g�b�y�o, �j�Z�k�i�h�e�h�`�_�g-
�g�u�o �g�Z �j�Z�k�k�l�h�y�g�b�b 1 �d�f �^�j�m�] �h�l �^�j�m�]�Z, �a�Z�k�l�Z�\�e�y�x�l 
�b�k�k�e�_�^�h�\�Z�l�_�e�_�c �b�k�d�Z�l�v �i�j�b�q�b�g�m �w�l�h�]�h. �D�Z�d �k�q�b-
�l�Z�x�l �g�_�d�h�l�h�j�u�_ �k�i�_�p�b�Z�e�b�k�l�u, �a�Z 100 �l�u�k. �e�_�l, 
�j�Z�a�^�_�e�y�x�s�b�o �^�Z�g�g�u�_ �k�l�h�y�g�d�b, �f�h�]�e�b �i�j�h�b�a�h�c�l�b 
�k�_�j�v�_�a�g�u�_ �w�d�h�e�h�]�b�q�_ �k�d�b�_ �b�a�f�_�g�_�g�b�y, �h�i�j�_�^�_�e�b�\-
�r�b�_ �j�Z�a�e�b�q�b�y �\ �f�h�^�_�e�y�o �k�m�s�_�k�l�\�h�\�Z�g�b�y �b �i�j�b-
�_�f�Z�o �h�[�j�Z�[�h�l�d�b �d�Z�f�g�y. �>�h�i�m�k�d�Z�y �\�h�a�f�h�`�g�h�k�l�v 
�k�h�\�_�j�r�_�g�k�l�\�h�\�Z�g�b�y �h�[�b�l�Z�l�_�e�y�f�b �k�l�h�y�g�h�d �E�h�d�Z-
�e�Z�e�_�c 1 �b �E�h�d�Z�e�Z�e�_�c 2�K �i�j�b�_�f�h�\ �h�[�j�Z�[�h�l�d�b �d�Z�f�g�y 
�\ �l�_�q�_�g�b�_ 100 �l�u�k. �e�_�l, �f�u �^�h�e�`�g�u �b�f�_�l�v �\ �\�b�^�m 
�i�h�q�l�b �h�^�g�h�\�j�_�f�_�g�g�h�_ �i�j�h�`�b�\�Z�g�b�_ �g�Z �w�l�h�c �l�_�j-
�j�b�l�h�j�b�b �Z�\�k�l�j�Z�e�h�i�b�l�_�d�h�\�u�o �b �j�Z�g�g�b�o �]�h�f�b�g�b�g 
�b �b�k�d�e�x�q�b�l�v �\�h�a�f�h�`�g�h�k�l�v �i�j�b�g�Z�^�e�_�`�g�h�k�l�b �b�g-
�^�m�k�l�j�b�b �^�Z�g�g�u�o �f�_�k�l�h�g�Z�o�h�`�^�_�g�b�c �j�Z�a�g�u�f �l�Z�d-
�k�h�g�Z�f. �B�g�^�m�k�l�j�b�y �E�h�d�Z�e�Z�e�_�c 1 �[�u�e�Z �\�u�^�_�e�_�g�Z 
�\ �h�k�h�[�m�x «�b�g�^�m�k�l�j�b�x �G�Z�q�m�d�m�c» [  Kibunjia, 1994]. 
�: .  �>�_�e�Z�g�v�_ �b �O.  �J�h�r�_ �\�u�k�d�Z�a�Z�e�b �i�j�_�^�i�h�e�h�`�_�g�b�_ 
�h �l�h�f, �q�l�h �h�j�m�^�b�y �g�Z �k�l�h�y�g�d�Z�o �E�h�d�Z�e�Z�e�_�c 1 �b 2�K 
�[�u�e�b �k�^�_�e�Z�g�u �]�h�f�b�g�b�^�Z�f�b (Australopithecus 
aethiopicus) �b �j�Z�g�g�b�f Homo �b�e�b �i�j�_�^�k�l�Z�\�e�y�x�l 

�J�b�k. 22. �H�l�s�_�i�u �k�h �k�l�h�y�g�d�b �E�h�d�Z�e�Z�e�_�c 1 (�i�h: [  Kibunjia, 1994]).

Fig. 22. The Lokalalei 1 site. Flakes (after (  Kibunjia, 1994)).

�J�b�k. 23. �G�m�d�e�_�m�k�u �k�h �k�l�h�y�g�d�b �E�h�d�Z�e�Z�e�_�c 1
(�i�h: [  Kibunjia, 1994]).

Fig. 23. The Lokalalei 1 site. Cores (after (  Kibunjia, 1994)).
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� ñ � � � � � � � � 3.  �ð������������������������ �����!������������ �����-� �����*������� �� �� ����������� ����������� �*  ���������$����-��������������������� ���$���������)�# �������!��� ������ �� �î�"��������

�j�Z�a�g�u�_ �l�_�o�g�b�d�h-�d�m�e�v�l�m�j�g�u�_ �l�j�Z�^�b�p�b�b [  Delagnes, 
  Roche, 2005].

�I�h�a�^�g�_�i�e�b�h�p�_�g�h�\�u�_ �f�_�k�l�h�g�Z�o�h�`�^�_�g�b�y AL 894 
�b 666 �[�u�e�b �h�[�g�Z�j�m�`�_�g�u �\ �[�Z�k�k�_�c�g�_ �F�Z�d�Z�Z�f�b�l�Z�e�m
�\ �O�Z�^�Z�j�_ (�W�n�b�h�i�b�y). �F�_�k�l�h�g�Z�o�h�`�^�_�g�b�y �g�Z�o�h�^�y�l-
�k�y �\ 170 �f  �^�j�m�] �h�l �^�j�m�]�Z. �K�l�j�Z�l�b�]�j�Z�n�b�q�_�k�d�b �h�[�_ 
�k�l�h�y�g�d�b �j�Z�k�i�h�e�h�`�_�g�u �\ �k�Z�f�h�c �g�b�`�g�_�c �q�Z�k�l�b �n�h�j-
�f�Z�p�b�b �;�m�k�b�^�b�f�Z. �D�m�e�v�l�m�j�h�k�h�^�_�j�`�Z�s�b�c �k�e�h�c �g�Z-
�o�h�^�b�l�k�y �i�h�^ �Z�e�e�x�\�b�Z�e�v�g�u�f�b �h�k�Z�^�h�q�g�u�f�b �i�h�j�h�^�Z-
�f�b �b�e�Z �b �]�e�b�g�u �b �i�_�j�_�d�j�u�l �l�_�n�j�h�c BKT-3, �^�e�y �d�h-
�l�h�j�h�c �b�f�_�_�l�k�y �^�Z�l�Z 2,36 ± 0,07 �f�e�g �e.�g. �K�l�j�Z�l�b�]�j�Z-
�n�b�q�_�k�d�b �k�l�h�y�g�d�Z AL 894 �a�Z�e�_�]�Z�_�l �g�_�k�d�h�e�v�d�h �g�b�`�_, 
�q�_�f AL 666 [  Goldman-Neuman,   Hovers, 2009, 2012; 
  Kimbel et al., 1996].

�G�Z �k�l�h�y�g�d�_ AL 894 �\ �l�_�q�_�g�b�_ �l�j�_�o �k�_�a�h�g�h�\ 
(2000–2002 �]�].) �[�u�e �j�Z�k�d�h�i�Z�g �m�q�Z�k�l�h�d �i�e�h�s�Z�^�v�x 
21,5 �f 2. �K�d�h�i�e�_�g�b�y �Z�j�l�_�n�Z�d�l�h�\ �b �n�Z�m�g�u �a�Z�n�b�d-
�k�b�j�h�\�Z�g�u �g�Z �i�e�h�s�Z�^�b �[�h�e�_�_ 20 �f 2 �\ �]�h�j�b�a�h�g�l�_ 
�l�h�e�s�b�g�h�c 30 �k�f. �;�h�e�v�r�Z�y �d�h�g�p�_�g�l�j�Z�p�b�y �g�Z�o�h�^�h�d 
�h�l�f�_�q�_�g�Z �g�Z �i�e�h�s�Z�^�b 10 �f 2. �G�Z�o�h�^�d�b �k�b�e�v�g�h �j�Z�k-
�k�j�_�^�h�l�h�q�_�g�u �i�h �\�_�j�l�b�d�Z�e�b. �G�_�d�h�l�h�j�u�_ �d�Z�f�_�g�g�u�_ 
�b�a�^�_�e�b�y �g�Z�o�h�^�b�e�b�k�v �g�Z �j�Z�k�k�l�h�y�g�b�b �^�h 1 �f  �h�l �h�k-
�g�h�\�g�h�c �f�Z�k�k�u �g�Z�o�h�^�h�d. �D�Z�f�_�g�g�u�c �b�g�\�_�g�l�Z�j�v �h�[�g�Z-
�j�m�`�_�g �\ �d�m�e�v�l�m�j�h�k�h�^�_�j�`�Z�s�_�f �]�h�j�b�a�h�g�l�_, �Z �l�Z�d�`�_ 
�k�h�[�j�Z�g �g�Z �i�h�\�_�j�o�g�h�k�l�b. �I�h �b�k�o�h�^�g�h�f�m �k�u�j�v�x, �l�_�o-
�g�b�d�h-�f�h�j�n�h�e�h�]�b�q�_�k�d�b�f �o�Z�j�Z�d�l�_�j�b�k�l�b�d�Z�f �b «�k�\�_-
�`�_�k�l�b» �i�h�^�t�_�f�g�u�c �f�Z�l�_�j�b�Z�e �k�h�k�l�Z�\�e�y�e �_�^�b�g�h�_ �p�_-
�e�h�_ �k �Z�j�l�_�n�Z�d�l�Z�f�b, �g�Z�c�^�_�g�g�u�f�b �\ �o�h�^�_ �j�Z�k�d�h�i�h�d.

�D�h�e�e�_�d�p�b�y �f�_�k�l�h�g�Z�o�h�`�^�_�g�b�y AL 894 �k�h�k�l�h�y�e�Z 
�b�a �d�j�m�i�g�u�o �b �g�_�[�h�e�v�r�b�o �h�l�s�_�i�h�\, �\�d�e�x�q�Z�y �m�]-
�e�h�\�Z�l�u�_ �k�d�h�e�u. �G�m�d�e�_�m�k�u �b �h�l�s�_�i�u �k�h �k�e�_�^�Z�f�b 
�f�h�^�b�n�b�d�Z�p�b�b �_�^�b�g�b�q�g�u. �I�h�k�d�h�e�v�d�m �m�^�Z�e�h�k�v �i�j�h-
�\�_�k�l�b �j�_�f�h�g�l�Z�` �g�Z�o�h�^�h�d, �f�h�`�g�h �k�^�_�e�Z�l�v �\�u�\�h�^, 
�q�l�h �j�Z�k�s�_�i�e�_�g�b�_ �g�m�d�e�_�m�k�h�\ �i�j�h�b�a�\�h�^�b�e�h�k�v �g�_�i�h-
�k�j�_�^�k�l�\�_�g�g�h �g�Z �k�l�h�y�g�d�_. �G�m�d�e�_�m�k�u �o�Z�j�Z�d�l�_�j�b�a�m�x�l-
�k�y �g�_�[�h�e�v�r�b�f �d�h�e�b�q�_�k�l�\�h�f �k�d�h�e�h�\. �M �i�j�_�h�[�e�Z�^�Z-
�x�s�_�c �q�Z�k�l�b �h�l�s�_�i�h�\ �]�Z�e�_�q�g�Z�y �d�h�j�d�Z �k�h�o�j�Z�g�b�e�Z�k�v 
�g�Z �h�^�g�h�c �]�j�Z�g�b �b�e�b �g�Z �\�k�_�c �^�h�j�k�Z�e�v�g�h�c �i�h�\�_�j�o�g�h�k-
�l�b, �m �f�g�h�]�b�o �h�g�Z �b�f�_�_�l�k�y �b �\ �l�h�j�p�h�\�h�c �q�Z�k�l�b.

�;ó�e�v�r�m�x �q�Z�k�l�v �g�Z�o�h�^�h�d �k�h�k�l�Z�\�e�y�x�l �h�l�s�_�i�u 
�k �h�k�l�Z�l�d�Z�f�b �]�Z�e�_�q�g�h�c �d�h�j�d�b �\ �^�h�j�k�Z�e�v�g�h�c �q�Z�k�l�b 
�b �g�Z �m�^�Z�j�g�h�c �i�e�h�s�Z�^�d�_. �K�m�^�y �i�h �_�^�b�g�k�l�\�_�g�g�h�f�m 
�g�m�d�e�_�m�k�m, �h�[�g�Z�j�m�`�_�g�g�h�f�m �\ �k�e�h�_, �k�g�y�l�b�_ �h�l�s�_-
�i�h�\ �i�j�h�b�a�\�h�^�b�e�h�k�v �k �j�Z�a�g�u�o �m�^�Z�j�g�u�o �i�e�h�s�Z�^�h�d.
�G�_�[�h�e�v�r�Z�y �q�Z�k�l�v �b�a�^�_�e�b�c �[�u�e�Z �i�j�b�]�h�^�g�Z �^�e�y �j�_-
�f�h�g�l�Z�`�Z. �K�e�_�^�h�\�Z�l�_�e�v�g�h, �h�[�j�Z�[�h�l�d�Z �d�Z�f�g�y �i�j�h�b�a-
�\�h�^�b�e�Z�k�v �g�Z �k�l�h�y�g�d�_.

�F�_�k�l�h�g�Z�o�h�`�^�_�g�b�_ AL 666 �j�Z�k�d�Z�i�u�\�Z�e�h�k�v 
�\ 1994 �]. �g�Z �m�q�Z�k�l�d�_ �i�e�h�s�Z�^�v�x 20 �f 2, �]�^�_ �h�[�g�Z-
�j�m�`�_�g�h �g�_�a�g�Z�q�b�l�_�e�v�g�h�_ �d�h�e�b�q�_�k�l�\�h �Z�j�l�_�n�Z�d�l�h�\ 
[  Kimbel et al., 1996]. �D �a�Z�i�Z�^�m �g�_�i�h�^�Z�e�_�d�m �h�l �g�_�]�h 
�[�u�e �a�Z�e�h�`�_�g �l�_�k�l�h�\�u�c �j�Z�k�d�h�i �i�e�h�s�Z�^�v�x 4 �f 2, 

�k�h�^�_�j�`�Z�\�r�b�c �l�h�e�v�d�h �h�^�b�g �h�l�s�_�i. �<�k�_�]�h �g�Z �f�_�k�l�h-
�g�Z�o�h�`�^�_�g�b�b �g�Z�c�^�_�g�u 34 �d�Z�f�_�g�g�u�o �b�a�^�_�e�b�y,
�\ �l.�q. 14 �w�d�a. �\ �j�Z�k�d�h�i�_. �D�m�e�v�l�m�j�h�k�h�^�_�j�`�Z�s�b�c �k�e�h�c 
�b�f�_�e �f�h�s�g�h�k�l�v 30–35 �k�f, �g�Z�o�h�^�d�b �a�Z�e�_�]�Z�e�b �g�b�`�_ 
�b �\�u�r�_ �h�k�g�h�\�g�h�]�h �]�h�j�b�a�h�g�l�Z.

�D�Z�f�_�g�g�u�_ �b�a�^�_�e�b�y �g�Z �h�[�_�b�o �k�l�h�y�g�d�Z�o �^�_�f�h�g -
�k�l �j�b�j�m�x�l �\ �i�_�j�\�b�q�g�h�f �j�Z�k�s�_�i�e�_�g�b�b �\ �p�_�e�h�f �l�Z-
�d�b�_ �`�_ �i�j�b�_�f�u, �d�Z�d�b�_ �h�l�f�_�q�_�g�u �i�h �f�Z�l�_�j�b�Z�e�Z�f 
�^�j�m�]�b�o �i�h�a�^�g�_�i�e�b�h�p�_�g�h�\�u�o �f�_�k�l�h�g�Z�o�h�`�^�_�g�b�c. 
�G�Z �k�l�h�y�g�d�_ AL 666 �g�_ �g�Z�c�^�_�g�h �f�h�^�b�n�b�p�b�j�h�\�Z�g-
�g�u�o �h�l�s�_�i�h�\, �g�h �g�Z �k�h�k�_�^�g�_�c �k�l�h�y�g�d�_ AL 894 
�h�[�g�Z�j�m�`�_�g�h �g�_�k�d�h�e�v�d�h �j�_�l�m�r�b�j�h�\�Z�g�g�u�o �Z�j�l�_-
�n�Z�d�l�h�\. �K�d�h�e�u �k�g�b�f�Z�e�b�k�v �k �g�m�d�e�_�m�k�h�\ �[�_�a �i�h�^-
�]�h�l�h�\�d�b �m�^�Z�j�g�h�c �i�e�h�s�Z�^�d�b. �F�g�h�]�b�_ �b�a �g�b�o �k�h-
�o�j�Z�g�y�e�b �`�_�e�\�Z�q�g�m�x �d�h�j�d�m.

�G�Z �k�l�h�y�g�d�Z�o �b �g�_�i�h�^�Z�e�_�d�m �h�l �g�b�o �k�h�[�j�Z�g�Z
�g�_�[�h�e�v�r�Z�y �d�h�e�e�_�d�p�b�y �h�k�l�Z�l�d�h�\ �i�h�a�^�g�_�i�e�b�h�p�_-
�g�h�\�u�o �f�e�_�d�h�i�b�l�Z�x�s�b�o (83 �w�d�a.). �I�h�e�h�j�h�]�b�_ �`�b-
�\�h�l�g�u�_, �i�j�_�^�k�l�Z�\�e�_�g�g�u�_ �\ �h�k�g�h�\�g�h�f �a�m�[�Z�f�b, �k�h-
�k�l�Z�\�e�y�x�l 62 % �h�l �\�k�_�c �\�u�[�h�j�d�b �f�e�_�d�h�i�b�l�Z�x�s�b�o, 
�b�a �g�b�o 33 % – �d�h�g�]�h�g�b �b �Z�g�l�b�e�h�i�u. �W�l�b �`�b�\�h�l�g�u�_ 
�j�Z�k�k�_�e�y�e�b�k�v �i�j�_�b�f�m�s�_�k�l�\�_�g�g�h �\ �k�Z�\�Z�g�g�_. �;�u�e�b 
�g�Z�c�^�_�g�u �l�Z�d�`�_ �d�h�k�l�b �e�_�k�g�u�o �Z�g�l�b�e�h�i �b �j�_�^�m�g�d�h�\. 
�I�Z�e�_�h �k�j�_�^�Z �]�h�f�b�g�b�g �\ �[�Z�k�k�_�c�g�_ �F�Z�d�Z�Z�f�b�l�Z�e�m – 
�\ �h�k�g�h�\�g�h�f �h�l�d�j�u�l�h�_ �i�j�h�k�l�j�Z�g�k�l�\�h �k �[�h�e�h�l�Z�f�b, 
�e�m�]�Z�f�b �b �e�_�k�Z�f�b [Ibid.].

�G�_�d�h�l�h�j�u�_ �n�j�Z�]�f�_�g�l�u �d�h�k�l�_�c �`�b�\�h�l�g�u�o �k �i�h-
�]�j�u�a�Z�f�b �i�e�h�l�h�y�^�g�u�o �b, �\�h�a�f�h�`�g�h, �k�h �k�e�_�^�Z�f�b �\�h�a-
�^�_�c�k�l�\�b�y �d�Z�f�_�g�g�u�f �h�j�m�^�b�_�f, �b�k�i�h�e�v�a�h�\�Z�\�r�b�f�k�y 
�]�h�f�b�g�b�g�Z�f�b �i�j�b �j�Z�k�q�e�_�g�_�g�b�b �l�m�r �`�b�\�h�l�g�u�o. 
�I�j�b �j�Z�k�d�h�i�d�Z�o �a�Z�n�b�d�k�b�j�h�\�Z�g�u in situ �l�j�b �d�h�k�l�b, 
�\ �l.�q. �n�j�Z�]�f�_�g�l �e�h�i�Z�l�d�b �i�h�e�h�j�h�]�h�]�h �`�b�\�h�l�g�h�]�h, 
�g�Z �d�h�l�h�j�h�f �b�f�_�_�l�k�y �k�e�_�^, �g�Z�i�h�f�b�g�Z�x�s�b�c �j�_�a�Z�g�m�x 
�e�b�g�b�x, �h�k�l�Z�\�e�_�g�g�m�x �d�Z�f�_�g�g�u�f �h�j�m�^�b�_�f.

�G�Z �f�Z�l�_�j�b�Z�e�Z�o �k�l�h�y�g�h�d AL 894 �b 666 �i�j�h�\�_�^�_-
�g�Z �[�h�e�v�r�Z�y �j�Z�[�h�l�Z �i�h �b�a�m�q�_�g�b�x �i�j�h�[�e�_�f�u �h�l�[�h�j�Z 
�k�u�j�v�y �^�e�y �b�a�]�h�l�h�\�e�_�g�b�y �d�Z�f�_�g�g�u�o �h�j�m�^�b�c. �;�u�e�h 
�m�k�l�Z�g�h�\�e�_�g�h, �q�l�h �g�Z �h�[�_�b�o �k�l�h�y�g�d�Z�o �]�h�f�b�g�b�g�u �b�k-
�i�h�e�v�a�h�\�Z�e�b �f�_�k�l�g�h�_ �k�u�j�v�_, �d�h�l�h�j�h�_ �h�g�b �b�a�\�e�_�d�Z-
�e�b �b�a �d�h�g�]�e�h�f�_�j�Z�l�Z, �g�Z�o�h�^�y�s�_�]�h�k�y �g�Z �j�Z�k�k�l�h�y�g�b�b 
�h�d. 400 �f �h�l �k�l�h�y�g�h�d. �<�u�y�\�e�_�g�u �^�\�Z �h�k�g�h�\�g�u�o �j�Z�a-
�e�b�q�b�y �\ �\�u�[�h�j�_ �k�u�j�v�y �]�h�f�b�g�b�g�Z�f�b, �h�[�b�l�Z�\�r�b�f�b 
�g�Z �k�l�h�y�g�d�Z�o. �I�_�j�\�h�_ �h�l�e�b�q�b�_: �i�h �l�_�d�k�l�m�j�_ �k�u�j�v�_ 
�g�Z AL 666 �[�h�e�_�_ �]�h�f�h�]�_�g�g�h�_ �b �l�h�g�d�h�a�_�j�g�b�k�l�h�_, 
�q�_�f �g�Z �k�l�h�y�g�d�_ AL 894. �W�l�h �h�k�h�[�_�g�g�h �a�Z�f�_�l�g�h 
�g�Z �i�j�b�f�_�j�_ �j�b�h�e�b�l�h�\. �G�Z �k�l�h�y�g�d�_ AL 666 �i�j�_�-̂
�k�l�Z�\�e�_�g�u �j�b�h�e�b�l�u �e�m�q�r�_�]�h �d�Z�q�_�k�l�\�Z. �:�j�l�_�n�Z�d�l�u 
�b�a �[�Z�a�Z�e�v�l�Z �b �l�j�Z�o�b�l�Z �k�o�h�^�g�h�]�h �d�Z�q�_�k�l�\�Z �g�Z �k�l�h-
�y�g�d�Z�o �i�j�_�^�k�l�Z�\�e�_�g�u �\ �h�^�b�g�Z�d�h�\�h�f �d�h�e�b�q�_�k�l�\�_. 
�<�l�h�j�h�_ �\�Z�`�g�h�_ �h�l�e�b�q�b�_: �g�Z AL 666 �i�j�_�^�k�l�Z�\�e�_-
�g�u �l�Z�d�b�_ �\�b�^�u �k�u�j�v�y, �d�Z�d �d�\�Z�j�p �b �d�j�_�f�g�b�k�l�u�c
�b�a�\�_�k�l�g�y�d, �h�g�b �g�_ �a�Z�n�b�d�k�b�j�h�\�Z�g�u �g�Z �k�h�k�_�^�g�_�f 
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� � � � � � �  � * I.  �ð������������������������ �������� Homo �� �î�"�������� �� ������ ���)�#���� �� �ó�����������,

�f�_�k�l�h�g�Z�o�h�`�^�_�g�b�b. �<�h�a�f�h�`�g�h, �d�Z�f�g�b �w�l�b�o �i�h�j�h�^ 
�[�u�e�b �i�j�b�g�_�k�_�g�u �g�Z �k�l�h�y�g�d�m �b�a �^�j�m�]�h�]�h �g�_�b�a�\�_�k�l-
�g�h�]�h �b�k�l�h�q�g�b�d�Z. �<�k�_ �w�l�h, �i�h �f�g�_�g�b�x �b�k�k�e�_�^�h�\�Z-
�l�_�e�_�c, �k�\�b�^�_�l�_�e�v�k�l �\�m�_�l �g�_ �l�h�e�v�d�h �h �i�j�h�y�\�e�_�g�b�b 
�]�h�f�b�g�b�g�Z�f�b �k�l�h�y�g�d�b AL 666 �k�_�e�_�d�l�b�\�g�h�]�h �i�h�^-
�o�h�^�Z �d �h�l�[�h�j�m �k�u�j�v�y, �g�h �b �h�[ �b�o �^�h�i�h�e�g�b�l�_�e�v�g�u�o 
�m�k�b�e�b�y�o �\ �i�h�b�k�d�Z�o �[�h�e�_�_ �\�u�k�h�d�h�d�Z�q�_�k�l�\�_�g�g�h�]�h 
�d�Z�f�g�y [  Goldman-Neuman,   Hovers, 2009, 2012].

�H�k�h�[�h�_ �a�g�Z�q�_�g�b�_ �b�f�_�_�l �h�l�d�j�u�l�b�_ �f�_�k�l�h�g�Z-
�o�h�`�^�_�g�b�y AL 666-1 (�\ 100 �f  �h�l �k�l�h�y�g�d�b AL 666): 
�a�^�_�k�v �\ �h�^�g�b�o �k�l�j�Z�l�b�]�j�Z�n�b�q�_�k�d�b�o �m�k�e�h�\�b�y�o �g�Z-
�o�h�^�b�e�b�k�v �d�Z�f�_�g�g�u�_ �h�j�m�^�b�y �b �q�_�e�x�k�l�v �^�j�_�\�g�_�]�h 
�q�_�e�h�\�_�d�Z. �K�j�Z�\�g�b�l�_�e�v�g�u�c �Z�g�Z�e�b�a �\�b�^�h�\�h�c �i�j�b�g�Z�^-
�e�_�`�g�h�k�l�b �w�l�h�]�h �]�h�f�b�g�b�g�Z �\ �i�j�_�^�_�e�Z�o �\�u�[�h�j�d�b �j�Z�g-
�g�_�]�h Homo �g�_ �^�Z�e �i�h�e�h�`�b�l�_�e�v�g�u�o �j�_�a�m�e�v�l�Z�l�h�\. 
�W�l�h �f�h�`�g�h �h�[�t�y�k�g�b�l�v �\�Z�j�b�Z�l�b�\�g�h�k�l�v�x �\ �i�j�_�^�_�e�Z�o 
�l�Z�d�k�h�g�h�\ �j�h�^�Z Homo, �h�q�_�g�v �g�_�[�h�e�v�r�h�c �\�u�[�h�j�d�h�c 
�^�e�y �k�j�Z�\�g�b�l�_�e�v�g�h�]�h �Z�g�Z�e�b�a�Z (H. rudolfensis, �j�Z�g-
�g�b�c H. erectus) �b, �]�e�Z�\�g�h�_, �l�_�f, �q�l�h �f�g�h�]�b�_ �h�k�h-
�[�_�g�g�h�k�l�b �\�_�j�o�g�_�c �q�_�e�x�k�l�b, �b�f�_�x�s�b�_ �h�l�g�h�r�_�g�b�_ 
�d �w�d�a�_�f�i�e�y�j�m �b�a �O�Z�^�Z�j�Z, �y�\�e�y�x�l�k�y, �i�h-�\�b�^�b�f�h�f�m, 
�Z�i�h�f�h�j�n �g�u�f�b �^�e�y �d�e�Z�^�u Homo �\ �p�_�e�h�f �b, �l�Z�d�b�f 
�h�[�j�Z�a�h�f, �g�_�i�j�b�]�h�^�g�u�f�b �^�e�y �d�e�Z�k�k�b�n�b�d�Z�p�b�b �l�Z�d-
�k�h�g�h�\ �\ �j�Z�f�d�Z�o �w�l�h�c �d�e�Z�^�u. �I�j�_�^�\�Z�j�b�l�_�e�v�g�u�_ 
�k�j�Z�\�g�_�g�b�y �\�u�y�\�b�e�b �^�_�g�l�Z�e�v�g�u�_ �f�h�j�n�h�e�h�]�b�q�_�k�d�b�_ 
�k�o�h�^�k�l�\�Z �f�_�`�^�m AL 666-1 �b H. habilis �b�a �m�s�_�e�v�y 
�H�e�^�m�\�Z�c (�g�Z�i�j., �H�G 16 �b 39). �H�^�g�Z�d�h �g�_�h�[�o�h�^�b-
�f�h �b�f�_�l�v �\ �\�b�^�m, �q�l�h �b�k�k�e�_�^�h�\�Z�l�_�e�b �g�_ �b�k�d�e�x�q�Z-
�x�l �b �^�j�m�]�m�x �l�Z�d�k�h�g�h�f�b�q�_�k�d�m�x �i�j�b�g�Z�^�e�_�`�g�h�k�l�v 
�\�_�j�o�g�_�c �q�_�e�x�k�l�b �b�a �O�Z�^�Z�j�Z [  Kimbel et al., 1996, 
p. 549].

�D�j�Z�l�d�h �j�Z�k�k�f�h�l�j�_�g�g�u�_ �i�h�a�^�g�_�i�e�b�h�p�_�g�h�\�u�_ 
�b�g�^�m�k�l�j�b�b �k�h �k�l�h�y�g�h�d �\ �^�h�e�b�g�_ �D�Z�^�Z-�=�h�g�u, 
�\ �O�Z�^�Z�j�_, �A�Z�i�Z�^�g�h�c �L�m�j�d�Z�g�_ �i�h �h�k�g�h�\�g�u�f �l�_�o-
�g�b�d�h-�f�h�j�n�h�e�h�]�b�q�_�k�d�b�f �i�h�d�Z�a�Z�l�_�e�y�f, �g�_�k�f�h�l�j�y 
�g�Z �g�_�d�h�l�h�j�h�_, �i�h�j�h�c �k�m�s�_�k�l�\�_�g�g�h�_, �k�\�h�_�h�[�j�Z�a�b�_, 
�k�h�k�l�Z�\�e�y�x�l �h�i�j�_�^�_�e�_�g�g�h�_ �_�^�b�g�k�l�\�h. �B�g�^�m�k�l�j�b�x 
�j�Z�g�g�b�o �f�_�k�l�h�g�Z�o�h�`�^�_�g�b�c �o�Z�j�Z�d�l�_�j�b�a�m�x�l �g�m�d�e�_-
�m�k�u �g�Z �]�Z�e�v�d�Z�o, �d�h�l�h�j�u�_ �l�b�i�h�e�h�]�b�q�_�k�d�b �f�h�`�g�h 
�j�Z�a�^�_�e�b�l�v �g�Z �l�j�b �]�j�m�i�i�u: �m�g�b�n�Z�k�b�Z�e�v�g�u�_, �[�b�n�Z-
�k�b�Z�e�v�g�u�_ �b �[�_�k�k�b�k�l�_�f�g�u�_, �g�h �g�b �m �h�^�g�h�]�h �b�a �g�b�o 
�g�_�l �k�i�_�p�b�Z�e�v�g�h �h�n�h�j�f�e�_�g�g�h�c �m�^�Z�j�g�h�c �i�e�h�s�Z�^�d�b. 
�>�j�_�\�g�b�_ �f�Z�k�l�_�j�Z �i�h �h�[�j�Z�[�h�l�d�_ �d�Z�f�g�y �m�`�_ �o�h�j�h-
�r�h �h�k�\�h�b�e�b �h�k�g�h�\�g�u�_ �i�j�b�g�p�b�i�u �d�h�g�o�h�b�^�Z�e�v�g�h�]�h 
�j�Z�k�s�_�i�e�_�g�b�y, �a�g�Z�e�b �h�k�h�[�_�g�g�h�k�l�b �h�k�g�h�\�g�u�o �\�b-
�^�h�\ �k�u�j�v�y �b �b�k�i�h�e�v�a�h�\�Z�e�b �l�j�b �k�i�h�k�h�[�Z �i�_�j�\�b�q-
�g�h�]�h �j�Z�k�s�_�i�e�_�g�b�y: �h�[�j�Z�[�h�l�d�Z �g�m�d�e�_�m�k�Z �a�Z�`�Z�l�u�f 
�\ �h�^�g�h�c �j�m�d�_ �`�_�k�l�d�b�f �h�l�[�h�c�g�b�d�h�f, �[�b�i�h�e�y�j�g�u�c 
�b �^�j�h�[�e�_�g�b�_ �d�Z�f�g�y �i�j�b �j�_�a�d�h�f �[�j�h�k�Z�g�b�b �_�]�h 
�g�Z �g�Z�d�h�\�Z�e�v�g�x. �>�e�y �i�_�j�\�b�q�g�h�c �h�[�j�Z�[�h�l�d�b �i�h�^-
�[�b�j�Z�e�b�k�v �\ �h�k�g�h�\�g�h�f �d�j�m�i�g�u�_ �]�Z�e�v�d�b �b�a �j�_�q�g�h�]�h 
�Z�e�e�x�\�b�y.

�>�j�m�]�Z�y �b�g�^�m�k�l�j�b�y �i�j�h�k�e�_�`�b�\�Z�_�l�k�y �g�Z �i�h�a�^�g�_-
�i�e�b�h�p�_�g�h�\�u�o �f�_�k�l�h�g�Z�o�h�`�^�_�g�b�y�o �g�Z �a�Z�i�Z�^�g�h�f 
�[�_�j�_�]�m �H�f�h �\ �W�n�b�h�i�b�b. �M�k�l�v�_�\�Z�y �q�Z�k�l�v �^�j�_�\�g�_�]�h 
�\�h�^�h�l�h�d�Z �a�^�_�k�v �i�j�_�^�k�l�Z�\�e�y�_�l �k�h�[�h�c �j�Z�k�r�b�j�_�g�g�m�x 
�q�Z�k�l�v �h�a�_�j�Z �L�m�j�d�Z�g�Z. �< �j�_�a�m�e�v�l�Z�l�_ �l�_�d�l�h�g�b�q�_�k�d�b�o 
�i�j�h�p�_�k�k�h�\ �b �i�h�k�e�_�^�m�x�s�_�c �w�j�h�a�b�b �g�Z �a�Z�i�Z�^�g�h�f 
�[�_�j�_�]�m �H�f�h �[�u�e�b �h�[�g�Z�`�_�g�u �q�_�l�u�j�_ �]�_�h�e�h�]�b�q�_-
�k�d�b�_ �n�h�j�f�Z�p�b�b: �F�m�j�k�b, �G�d�Z�e�Z�[�h�g�], �M�k�g�h �b �R�m�g-
�]�m�j�Z [  Howell,   Haesaerts,   Heinzelin, 1987]. �I�h�a�^�g�_-
�i�e�b�h�p�_�g�h�\�u�_ �b �j�Z�g�g�_�i�e�_�c�k�l�h�p�_�g�h�\�u�_ �h�l�e�h�`�_�g�b�y 
�k�n�h�j�f�b�j�h�\�Z�e�b �n�h�j�f�Z�p�b�x �R�m�g�]�m�j�Z, �d�h�l�h�j�Z�y �a�Z-
�n�b�d�k�b�j�h�\�Z�g�Z �g�Z �a�Z�i�Z�^�g�h�f �[�_�j�_�]�m �H�f�h. �I�j�h�l�y�`�_�g-
�g�h�k�l�v �_�_ �k �k�_�\�_�j�Z �g�Z �x�] �h�d. 60 �d�f, �Z �k �a�Z�i�Z�^�Z �g�Z �\�h�k-
�l�h�d – 7 �d�f. �H�l�e�h�`�_�g�b�y �f�Z�d�k�b�f�Z�e�v�g�h�c �f�h�s�g�h�k�l�v�x 
1 000 �f  �n�h�j�f�b�j�h�\�Z�e�b�k�v 3,6–1,3 �f�e�g �e.�g. �N�h�j�f�Z�p�b�y 
�^�_�e�b�l�k�y �g�Z 11 �j�Z�a�^�_�e�h�\ (�j�b�k. 24), �d�h�l�h�j�u�f �i�j�b�k�\�h-
�_�g�u �[�m�d�\�_�g�g�u�_ �h�[�h�a�g�Z�q�_�g�b�y �: –L.

�I�j�b �i�j�h�\�_�^�_�g�b�b �i�Z�e�_�h�g�l�h�e�h�]�b�q�_�k�d�b�o �b �Z�j�o�_�h-
�e�h�]�b�q�_�k�d�b�o �b�k�k�e�_�^�h�\�Z�g�b�c �g�Z �w�l�h�c �l�_�j�j�b�l�h�j�b�b 
�m�^�Z�e�h�k�v �h�[�g�Z�j�m�`�b�l�v �[�h�e�_�_ 50 �l�u�k. �n�j�Z�]�f�_�g�l�h�\ 
�h�d�Z�f�_�g�_�e�h�k�l�_�c �b �h�d. 220 �k�d�_�e�_�l�g�u�o �h�k�l�Z�l�d�h�\ �]�h-
�f�b�g�b�^ [  Torre, 2004]. �K�Z�f�u�_ �^�j�_�\�g�b�_ �h�k�l�Z�l�d�b �]�h-
�f�b�g�b�^ �a�Z�e�_�]�Z�e�b �\ �j�Z�a�^�_�e�_ �<. �< �j�Z�a�^�_�e�_ �K �g�Z�c�^�_�g�u 
�h�k�l�Z�l�d�b Australopithecus aethiopicus, �\ �j�Z�a�^�_�e�_ G – 
Australopithecus boisei �b �g�_�h�i�j�_�^�_�e�_�g�g�h�]�h �\�b�^�Z 
H. sp.; �[�u�e�h �\�u�k�d�Z�a�Z�g�h �f�g�_�g�b�_, �q�l�h �h�k�l�Z�l�d�b Homo 
�f�h�]�m�l �g�Z�o�h�^�b�l�v�k�y �b �\ �j�Z�a�^�_�e�_ �? [  Suwa,   White, 
  Howell, 1996]. �< 1970-�_ �]�]. �m�^�Z�e�h�k�v �j�Z�k�d�h�i�Z�l�v 
�\�k�_�]�h �k�_�f�v �i�Z�e�_�h�e�b�l�b�q�_�k�d�b�o �f�_�k�l�h�g�Z�o�h�`�^�_�g�b�c, 
�b�a �g�b�o �l�j�b (FtJi 1, 2 �b 5) �b�k�k�e�_�^�h�\�Z�e�b�k�v �Z�f�_�j�b�d�Z�g-
�k�d�h�c �w�d�k �i�_�^�b�p�b�_�c �i�h�^ �j�m�d�h�\�h�^�k�l�\�h�f �N.  �O�Z�m�w�e�e�Z 
[ Merrick et al., 1973], �Z �q�_�l�u�j�_ (O�fo 57, 71, 84 
�b 123) – �n�j�Z�g�p�m�a �k�d�h�c �w�d�k�i�_�^�b�p�b�_�c �i�h�^ �j�m�d�h�\�h�^�k�l-
�\�h�f �@. �R�Z�\�Z�c�h�g�Z [  Chavaillon, 1976]. �F�_�k�l�h�g�Z�o�h�`-
�^�_�g�b�y FtJi 1, 2, 5 �b �H�f�h 57 �g�Z�o�h�^�b�e�b�k�v �\ �i�h�^�j�Z�a�^�_-
�e�_�g�b�b F 1, �H�f�h 71 �b 84 – �\ �j�Z�a�^�_�e�_ �?, �H�f�h 123 –
�\ �i�h�^�j�Z�a�^�_�e�_�g�b�b F 3.

�J�Z�a�^�_�e �? �f�h�s�g�h�k�l�v�x �^�h 35 �f , �k�n�h�j�f�b�j�h�\�Z�\-
�r�b�c�k�y 2,4–2,34 �f�e�g �e.�g., �k�h�k�l�h�b�l �b�a �i�y�l�b �h�k�Z�^�h�q-
�g�u�o �i�h�^�j�Z�a�^�_�e�_�g�b�c, �d�h�l�h�j�u�_ �\�d�e�x�q�Z�x�l �h�d�h�e�h �^�_-
�\�y�l�b �]�h�j�b�a�h�g�l�h�\ �k �h�k�l�Z�l�d�Z�f�b �`�b�\�h�l�g�u�o. �J�Z�a�^�_�e F 
�f�h�s�g�h�k�l�v�x �h�d. 35 �f , �k�h�k�l�h�y�s�b�c �b�a �q�_�l�u�j�_�o-�i�y�l�b 
�h�k�Z�^�h�q�g�u�o �i�h�^�j�Z�a�^�_�e�_�g�b�c, �i�_�j�_�d�j�u�\�Z�x�s�b�o�k�y �l�m-
�n�h�f G, �b�f�_�_�l �\�h�a�j�Z�k�l 2,32 ± 0,04 �f�e�g �e�_�l [  Howell, 
  Haesaerts,   Heinzelin, 1987]. �< �w�l�b�o �h�l�e�h�`�_�g�b�y�o �l�Z�d-
�`�_ �h�[�g�Z�j�m�`�_�g�u �h�k�l�Z�l�d�b �`�b�\�h�l�g�u�o.

�D�Z�f�_�g�g�Z�y �b�g�^�m�k�l�j�b�y �[�u�e�Z �q�Z�k�l�b�q�g�h �h�i�m�[�e�b�d�h-
�\�Z�g�Z �\ 1970-�_ �]�]. [ Merrick et al., 1973;   Chavaillon, 
1976]. �< �g�Z�q�Z�e�_ �w�l�h�]�h �\�_�d�Z �d�h�e�e�_�d�p�b�b �d�Z�f�_�g�g�u�o 
�b�a�^�_�e�b�c �\�g�h�\�v �[�u�e�b �l�s�Z�l�_�e�v�g�h �b�a�m�q�_�g�u �b �h�i�m�[-
�e�b�d�h�\�Z�g�u �B. �^�_ �e�Z  �L�h�j�j�_ [  Torre, 2004]. �K �_�]�h �\�u-
�\�h�^�Z�f�b �k�h�]�e�Z�k�g�u �f�g�h�]�b�_ �b�k�k�e�_�^�h�\�Z�l�_�e�b �j�Z�g�g�_�]�h 
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� ñ � � � � � � � � 3.  �ð������������������������ �����!������������ �����-� �����*������� �� �� ����������� ����������� �*  ���������$����-��������������������� ���$���������)�# �������!��� ������ �� �î�"��������

�i�Z�e�_�h�e�b�l�Z �:�n�j�b�d�b (�k�f. �h�[�k�m�`�^�_�g�b�_ �_�]�h �k�l�Z�l�v�b 
�\ �\�u�i. 45, �‹  4 �`�m�j�g�Z�e�Z «Current Anthropology» 
�a�Z 2004 �].). �B. �^�_ �e�Z  �L�h�j�j�_ �k�q�b�l�Z�_�l, �q�l�h �k�j�_�^�b �f�Z-
�l�_�j�b�Z�e�h�\ �k �f�_�k�l�h�g�Z�o�h�`�^�_�g�b�c �H�f�h 71 �b 84 �g�_�l �Z�j-
�l�_�n�Z�d�l�h�\, �\�k�y �d�h�e�e�_�d�p�b�y �k�h�k�l�h�b�l �b�a �i�j�b�j�h�^�g�u�o 
�d�Z�f�g�_�c �k�h �k�e�_�^�Z�f�b �h�[�j�Z�[�h�l�d�b �_�k�l�_�k�l�\�_�g�g�h�]�h �i�j�h-
�b�k�o�h�`�^�_�g�b�y. �D�Z�f�_�g�g�u�_ �h�j�m�^�b�y, �i�h �_�]�h �f�g�_�g�b�x, 
�h�[�g�Z�j�m�`�_�g�u �l�h�e�v�d�h �\ �j�Z�a�^�_�e�_ F.

�G�Z �f�_�k�l�h�g�Z�o�h�`�^�_�g�b�b FtJi �\ �k�e�h�_ �g�Z�c�^�_�g�h 
1 367 �Z�j�l�_�n�Z�d�l�h�\ �b �k�h�[�j�Z�g�h �k �i�h�\�_�j�o�g�h�k�l�b 270 �b�a-
�^�_�e�b�c, �g�Z FtJi 2 – 224 �b 131 �Z�j�l�_�n�Z�d�l �k�h�h�l�\�_�l�k�l�\�_�g-
�g�h, �g�Z FtJi 5 – 24 �b 78 �Z�j�l�_�n�Z�d�l�h�\. �K �l�h�q�d�b �a�j�_�g�b�y 
�B. �^�_ �e�Z  �L�h�j�j�_, �d�h�e�e�_�d�p�b�b �w�l�b�o �f�_�k�l�h�g�Z�o�h�`�^�_�g�b�c 
�k�h�k�l�h�y�l �\ �h�k�g�h�\�g�h�f �b�a �g�_�[�h�e�v�r�h�]�h �d�h�e�b�q�_�k�l�\�Z �h�l-
�s�_�i�h�\ �b �n�j�Z�]�f�_�g�l�h�\ �h�l�s�_�i�h�\, �k�j�_�^�b �d�h�l�h�j�u�o �i�j�_-
�h�[�e�Z�^�Z�x�l �m�]�e�h�\�Z�l�u�_ �h�[�e�h�f�d�b. �< �q�b�k�e�_ �d�Z�f�_�g�g�h�]�h 
�f�Z�l�_�j�b�Z�e�Z �i�h�e�g�h�k�l�v�x �h�l�k�m�l�k�l�\�m�x�l �k�l�Z�g�^�Z�j�l�b�a�b�j�h-
�\�Z�g�g�u�_ �n�h�j�f�u �b �i�h�q�l�b �g�_ �i�j�_�^�k�l�Z�\�e�_�g�u �g�m�d�e�_�m�k�u 
[Ibid., p. 443].

�G�Z�b�[�h�e�_�_ �l�s�Z�l�_�e�v�g�h �B. �^�_ �e�Z  �L�h�j�j�_ �b�k�k�e�_�^�h-
�\�Z�e �g�Z�o�h�^�d�b �k �f�_�k�l�h�g�Z�o�h�`�^�_�g�b�c �H�f�h 57 �b 123.

�I�_�j�\�h�_ �g�Z�o�h�^�b�l�k�y �\ �g�b�`�g�_�c �q�Z�k�l�b �j�u�o�e�u�o �h�l-
�e�h�`�_�g�b�c �j�Z�a�^�_�e�Z F. �D�m�e�v�l�m�j�h�k�h�^�_�j�`�Z�s�b�c �]�h�j�b-
�a�h�g�l �a�Z�e�_�]�Z�_�l �\ �]�j�Z�\�b�c�g�h�f �]�h�j�b�a�h�g�l�_, �k�h�^�_�j�`�Z-
�s�_�f �]�e�b�g�b�k�l�u�_ �d�h�g�d�j�_�p�b�b �b �d�j�m�i�g�h�a�_�j�g�b�k�l�u�_ 
�i�_�k�d�b. �G�Z�k�u�s�_�g�g�h�k�l�v �k�e�h�y �Z�j�l�_�n�Z�d�l�Z�f�b �g�_�[�h�e�v-
�r�Z�y: �^�\�Z �i�j�_�^�f�_�l�Z �g�Z 1 �f 2. �G�Z �f�_�k�l�h�g�Z�o�h�`�^�_�g�b�b 
�b�a �k�e�h�y �b�a�\�e�_�q�_�g�u 274 �g�Z�o�h�^�d�b, �g�Z �i�h�\�_�j�o�g�h�k-
�l�b �g�Z�c�^�_�g�h 146 �Z�j�l�_�n�Z�d�l�h�\, �f�_�k�l�h �g�Z�o�h�`�^�_�g�b�y 
78 �i�j�_�^�f�_�l�h�\ �g�_�b�a�\�_�k�l�g�h. �H�k�h�[�_�g�g�h�k�l�v�x �g�Z�o�h�^�h�d 
�k�h �k�l�h�y�g�d�b �H�f�h 57 �y�\�e�y�_�l�k�y �b�o �f�b�d�j�h�e�b�l�b�q�g�h�k�l�v. 
�H�[�g�Z�j�m�`�_�g�h �k�_�f�v �g�m�d�e�_�m�k�h�\ �^�e�b�g�h�c �\ �k�j�_�^�g�_�f 
37,4 �f�f, �r�b�j�b�g�h�c 28,8, �l�h�e�s�b�g�h�c 16,5 �f�f.  �G�Z�c-
�^�_�g�u 45 �p�_�e�u�o �h�l�s�_�i�h�\ (�k�j�_�^�b �g�b�o �_�k�l�v �j�_�l�m-
�r�b�j�h�\�Z�g�g�u�_) �^�e�b�g�h�c 24,7 �f�f, �r�b�j�b�g�h�c 20,3, 
�l�h�e�s�b�g�h�c 7,7 �f�f . �< �d�h�e�e�_�d�p�b�b �b�f�_�x�l�k�y �n�j�Z�]-
�f�_�g�l�u �h�l�s�_�i�h�\ (81 �w�d�a.), �k�j�_�^�g�y�y �^�e�b�g�Z �d�h�l�h�j�u�o 
20,9 �f�f . �F�g�h�]�h�q�b�k�e�_�g�g�u �m�]�e�h�\�Z�l�u�_ �n�j�Z�]�f�_�g�l�u –
60 �w�d�a.; �k�j�_�^�b �g�b�o 45 �w�d�a. �^�e�b�g�h�c �\ �k�j�_�^�g�_�f 23,7 �f�f , 
�h�k�l�Z�e�v�g�u�_ – �f�_�g�_�_ 10 �f�f.

�M�q�b�l�u�\�Z�y �g�_�[�h�e�v�r�b�_ �j�Z�a�f�_�j�u �Z�j�l�_�n�Z�d�l�h�\,
�i�_�j�\�u�_ �b�k�k�e�_�^�h�\�Z�l�_�e�b �f�_�k�l�h�g�Z�o�h�`�^�_�g�b�y �H�f�h 57 

�J�b�k. 24. �J�Z�k�i�h�e�h�`�_�g�b�_ �k�l�h�y�g�h�d (1) �b �k�l�j�Z�l�b�]�j�Z�n�b�y �h�l�e�h�`�_�g�b�c �n�h�j�f�Z�p�b�b �R�m�g�]�m�j�Z (2) �\ �[�Z�k�k�_�c�g�_ �H�f�h
(�i�h: [  Torre, 2004]).

Fig. 24. The Omo area, location of the sites (1) and stratigraphy of the Shungura Formation (2) deposits
(after (  Torre, 2004)).
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� � � � � � �  � * I.  �ð������������������������ �������� Homo �� �î�"�������� �� ������ ���)�#���� �� �ó�����������,

�h�i�j�_�^�_�e�b�e�b �g�Z�o�h�^�d�b �d�Z�d �h�l�o�h�^�u �i�j�h�p�_�k�k�Z �^�j�h�[-
�e�_�g�b�y �]�Z�e�_�d [Ibid., p. 444]. �B. �^�_ �e�Z  �L�h�j�j�_ �h�l�g�h�k�b�e 
�f�Z�l�_�j�b�Z�e�u �f�_�k�l�h�g�Z�o�h�`�^�_�g�b�y �H�f�h 57 �g�_ �d �i�j�h�^�m�d-
�l�Z�f �_�k�l�_�k�l�\�_�g�g�h�]�h �j�Z�k�d�Z�e�u�\�Z�g�b�y �\ �j�_�q�g�h�f �i�h�l�h-
�d�_, �Z �d �Z�j�l�_�n�Z�d�l�Z�f. �P�_�e�u�_ �h�l�s�_�i�u �b �b�o �n�j�Z�]�f�_�g-
�l�u, �Z �l�Z�d�`�_ �g�m�d�e�_�m�k�u, �h�[�g�Z�j�m�`�_�g�g�u�_ �g�Z �H�f�h 57,
�i�h �_�]�h �f�g�_�g�b�x, �[�u�e�b �i�j�h�^�m�d�l�Z�f�b �g�Z�f�_�j�_�g�g�h�]�h 
�j�Z�k�s�_�i�e�_�g�b�y �]�h�f�b�g�b�g�Z�f�b �d�\�Z�j�p�b�l�h�\�u�o �i�h�j�h�^. 
�< �i�h�e�v�a�m �w�l�h�]�h �]�h�\�h�j�y�l �k�e�_�^�m�x�s�b�_ �^�Z�g�g�u�_: �i�j�_-
�h�[�e�Z�^�Z�x�s�Z�y �q�Z�k�l�v �h�l�s�_�i�h�\ �b �n�j�Z�]�f�_�g�l�h�\ �h�l�s�_�i�h�\ 
(81 %) �k�h�o�j�Z�g�y�_�l �g�_�n�Z�k�_�l�b�j�h�\�Z�g�g�m�x �m�^�Z�j�g�m�x �i�e�h-
�s�Z�^�d�m, �m 28 �b�a 50 �p�_�e�u�o �h�l�s�_�i�h�\ �b �b�o �n�j�Z�]�f�_�g�l�h�\ 
�g�Z �^�h�j�k�Z�e�v�g�h�c �i�h�\�_�j�o�g�h�k�l�b �b�f�_�_�l�k�y �g�_�]�Z�l�b�\ �i�j�_�-̂
�r�_�k�l�\�m�x�s�_�]�h �k�g�y�l�b�y, �m 20 �w�d�a. – �g�_�]�Z�l�b�\�u �^�\�m�o 
�k�g�y�l�b�c �b �[�h�e�_�_. �K�e�_�^�h�\�Z�l�_�e�v�g�h, �d�Z�f�_�g�v �i�h�^�\�_�j�]�Z�e-
�k�y �b�k�d�m�k�k�l�\�_�g�g�h�f�m �j�Z�k�s�_�i�e�_�g�b�x, �Z �h�l�s�_�i�u �y�\�e�y-
�e�b�k�v �j�_�a�m�e�v�l�Z�l�h�f �m�i�h�j�y�^�h�q�_�g�g�u�o �b �i�j�h�^�m�f�Z�g�g�u�o 
�^�_�c�k�l �\�b�c �q�_�e�h�\�_�d�Z. �>�e�y �^�Z�e�v�g�_�c�r�_�c �h�[�j�Z�[�h�l�d�b 
�h�l�[�b�j�Z�e�b�k�v �m�]�e�h�\�Z�l�u�_ �h�[�e�h�f�d�b �d�\�Z�j�p�Z, �_�k�l�_�k�l�\�_�g-
�g�u�_ �h�k�l�j�u�_ �m�]�e�u �d�h�l�h�j�u�o �b�k�i�h�e�v�a�h�\�Z�e�b�k�v �d�Z�d 
�m�^�Z�j�g�u�_ �i�e�h�s�Z�^�d�b. �M �g�_�d�h�l�h�j�u�o �g�m�d�e�_�m�k�h�\ �m�^�Z�j-
�g�h�c �i�e�h�s�Z�^�d�h�c �k�e�m�`�b�e �g�_�]�Z�l�b�\ �i�j�_�^�r�_�k�l�\�m�x�s�_�]�h 
�k�g�y�l�b�y (�j�b�k. 25, 1). �< �i�j�h�b�a�\�h�^�k�l�\�h �^�e�y �y�^�j�b�s-
�g�h�]�h �j�Z�k�d�Z�e�u�\�Z�g�b�y �\�h�\�e�_�d�Z�e�b�k�v �b �[�h�e�_�_ �d�j�m�i�g�u�_ 
�h�l�s�_�i�u (�j�b�k. 25, 3). �K �g�_�[�h�e�v�r�b�o �y�^�j�b�s �k�g�b�f�Z-
�e�h�k�v �\ �k�j�_�^�g�_�f �l�j�b-�q�_�l�u�j�_ �k�d�h�e�Z. �I�j�b �k�d�Z�e�u�\�Z�g�b�b 
�h�l�s�_�i�h�\ �b�k�i�h�e�v�a�h�\�Z�e�b�k�v �h�k�l�j�u�_ �m�]�e�u. �G�m�d�e�_�m�k, 
�_�k�e�b �g�Z �g�_�f �g�_ �h�k�l�Z�\�Z�e�h�k�v �h�k�l�j�u�o �m�]�e�h�\ �b�e�b �h�g 
�k�l�Z�g�h�\�b�e�k�y �k�h�\�k�_�f �f�b�g�b�Z�l�x�j�g�u�f, �\�u�[�j�Z�k�u�\�Z�e�k�y. 
�H �j�Z�k�s�_�i�e�_�g�b�b �d�Z�f�g�y �g�Z �k�l�h�y�g�d�_ �k�\�b�^�_�l�_�e�v�k�l�\�m�_�l 
�b �g�_�f�g�h�]�h�q�b�k�e�_�g�g�h�k�l�v �j�_�l�m�r�b�j�h�\�Z�g�g�u�o �h�l�s�_�i�h�\.

�G�Z �f�_�k�l�h�g�Z�o�h�`�^�_�g�b�b �H�f�h 123 �g�Z�c�^�_�g�h �a�g�Z�q�b-
�l�_�e�v�g�h �[�h�e�v�r�_ �Z�j�l�_�n�Z�d�l�h�\, �q�_�f �g�Z �H�f�h 57. �D�m�e�v-
�l�m�j�h�k�h�^�_�j�`�Z�s�b�c �]�h�j�b�a�h�g�l �a�Z�e�_�]�Z�e �\ �\�_�j�o�g�_�c �q�Z�k�l�b 
�j�Z�a�^�_�e�Z F. �G�Z�o�h�^�d�b �^�b�k�e�h�p�b�j�h�\�Z�e�b�k�v �\ �j�Z�a�g�u�o �e�b-
�l�h�e�h�]�b�q�_�k�d�b�o �]�h�j�b�a�h�g�l�Z�o: �h�l F3-1 �^�h F3-3. �=�h�j�b-
�a�h�g�l F3-1 �o�Z�j�Z�d�l�_�j�b�a�m�_�l�k�y �h�k�Z�^�d�Z�f�b �f�_�Z�g�^�j�b�j�m�x-
�s�_�]�h �\ �^�j�_�\�g�h�k�l�b �i�h�l�h�d�Z; �h�k�Z�^�d�b �]�h�j�b�a�h�g�l�Z F3-2 
�h�l�g�h�k�y�l�k�y �d �[�_�j�_�]�h�\�u�f �h�l�e�h�`�_�g�b�y�f �b�e�b�k�l�u�o 
�]�e�b�g, �Z F3-3 – �i�j�_�^�k�l�Z�\�e�y�x�l �k�h�[�h�c �k�_�j�h-�d�h�j�b�q-
�g�_�\�u�_ �b�e�b�k�l�u�_ �]�e�b�g�u �k �\�d�e�x�q�_�g�b�_�f �d�Z�e�v�p�b�_�\�u�o 
�d�h�g�d�j�_�p�b�c. �G�Z�k�u�s�_�g�g�h�k�l�v �h�l�^�_�e�v�g�u�o �m�q�Z�k�l�d�h�\ 
�g�Z�o�h�^�d�Z�f�b �j�Z�a�e�b�q�g�Z. �G�Z�b�[�h�e�v�r�Z�y �d�h�g�p�_�g�l�j�Z�p�b�y 
�h�l�f�_�q�_�g�Z �\ �i�m�g�d �l�_ �D, �]�h�j�b�a�h�g�l F3-3; �a�^�_�k�v �g�Z 1 �f 2 
�i�j�b�o�h�^�b�e�h�k�v �^�h 120 �g�Z�o�h�^�h�d. �< �w�l�h�f �f�_�k�l�_ �[�u�e�h 
�g�Z�c�^�_�g�h 52,7 % �Z�j�l�_�n�Z�d�l�h�\ �d�h�e�e�_�d�p�b�b �H�f�h 123, 
�\�d�e�x�q�Z�x�s�_�c 1 314 �b�a�^�_�e�b�c [  Chavaillon, 1976]. 
�G�Z �f�_�k�l�h�g�Z�o�h�`�^�_�g�b�b �H�f�h 123, �d�Z�d �b �g�Z �H�f�h 57, 
�a�g�Z�q�b�l�_�e�v�g�m�x �^�h�e�x �g�Z�o�h�^�h�d �k�h�k�l�Z�\�e�y�e�b, �i�h �f�g�_-
�g�b�x �@. �R�Z�\�Z�c�h�g�Z, �d�\�Z�j�p�b�l�h�\�u�_ �m�]�e�h�\�Z�l�u�_ �k�d�h�e�u. 
�H�l�s�_�i�u �b �m�]�e�h�\�Z�l�u�_ �k�d�h�e�u �k�g�b�f�Z�e�b�k�v, �d�Z�d �k�q�b-
�l�Z�e �b�k�k�e�_�^�h�\�Z�l�_�e�v, �k �^�b�k�d�h�\�b�^�g�u�o �b �i�h�e�b�w�^�j�b-

 �q�_�k�d�b�o �g�m�d�e�_�m�k�h�\. �G�_�k�d�h�e�v�d�h �^�j�m�]�h�c �l�h�q�d�b �a�j�_�g�b�y 
�g�Z �g�Z�o�h�^�d�b �k�h �k�l�h�y�g�d�b �H�f�h 123 �i�j�b�^�_�j�`�b�\�Z�_�l�k�y 
�B. �^�_ �e�Z  �L�h�j�j�_. �H�g �k�q�b�l�Z�_�l, �q�l�h �i�j�_�^�k�l�Z�\�e�_�g�b�_ 
�h �k�i�_�p�b�n�b�d�_ �b�g�^�m�k�l�j�b�b �w�l�h�]�h �f�_�k�l�h�g�Z�o�h�`�^�_�g�b�y 
�f�h�`�g�h �k�h�k�l�Z�\�b�l�v �i�h �p�_�e�u�f �h�l�s�_�i�Z�f, �o�h�l�y �b�o �d�h�e-
�e�_�d�p�b�y �\�d�e�x�q�Z�_�l �\�k�_�]�h 110 �w�d�a. �P�_�e�u�_ �h�l�s�_�i�u 
�b �b�o �n�j�Z�]�f�_�g�l�u, �k�h�o�j�Z�g�b�\�r�b�_ �m�^�Z�j�g�m�x �i�e�h�s�Z�^�d�m 
�k �]�Z�e�_�q�g�h�c �d�h�j�d�h�c (�[�_�a �i�j�b�a�g�Z�d�h�\ �^�h�i�h�e�g�b�l�_�e�v�g�h�c 
�h�[�j�Z�[�h�l�d�b), �k�h�k�l�Z�\�e�y�x�l 90,9 %. �M 50 % �h�l�s�_�i�h�\ 
�g�Z �^�h�j�k�Z�e�v�g�h�c �i�h�\�_�j�o�g�h�k�l�b �b�f�_�_�l�k�y �h�^�b�g �g�_�]�Z-
�l�b�\, �m 27,6 % – �^�\�Z, �m �h�k�l�Z�e�v�g�h�c �^�h�e�b �h�l�s�_�i�h�\ –
�l�j�b-�q�_�l�u�j�_ �g�_�]�Z�l�b�\�Z. �I�j�h�Z�g�Z�e�b�a�b�j�h�\�Z�\ �g�Z�i�j�Z�\�e�_-
�g�b�y �i�j�_�^�u�^�m�s�b�o �k�g�y�l�b�c, �B. �^�_ �e�Z  �L�h�j�j�_ �i�j�b�r�_�e 
�d �\�u�\�h�^�m, �q�l�h �\ �b�g�^�m�k�l �j�b�b �H�f�h 123, �d�Z�d �b �H�f�h 57, 
�k�d�h�e�u �[�u�e�b �i�j�_�b�f�m�s�_�k�l�\�_�g�g�h �h�^�g�h�g�Z�i�j�Z�\�e�_�g�g�u�_, 
�w�l�h �i�j�_�^�i�h�e�Z�]�Z�_�l �g�Z�e�b�q�b�_ �h�^�g�h�c �m�^�Z�j�g�h�c �i�e�h�s�Z�^-
�d�b (�j�b�k. 26). �E�b�r�v �m 3 % �g�m�d�e�_�m�k�h�\ �b�f�_�x�l�k�y �i�j�b-
�a�g�Z�d�b �k�d�Z�e�u�\�Z�g�b�y �h�l�s�_�i�h�\ �\ �^�\�m�o �g�Z�i�j�Z�\�e�_�g�b�y�o, 
�Z �_�s�_ �m 2 % �y�^�j�b�s – �k �b�k�i�h�e�v�a�h�\�Z�g�b�_�f �h�k�l�j�h�]�h 
�m�]�e�Z. �B�f�_�x�l�k�y �l�Z�d�`�_ �g�m�d�e�_�m�k�u, �d�h�l�h�j�u�_ �h�l�j�Z�`�Z-
�x�l �[�b�n�Z�k�b�Z�e�v�g�u�c �i�j�b�g�p�b�i �k�d�Z�e�u�\�Z�g�b�y �h�l�s�_�i�h�\. 
�@. �R�Z�\�Z�c�h�g �g�_ �b�k�d�e�x�q�Z�e, �q�l�h �k�j�Z�[�h�l�Z�g�g�u�_ �g�m�d-
�e�_�m�k�u �g�Z�o�h�^�b�e�b �i�j�b�f�_�g�_�g�b�_ �\ �d�Z�q�_�k�l�\�_ �h�j�m�^�b�c. 
�>�j�_�\�g�b�_ �f�Z�k�l�_�j�Z �k�l�Z�j�Z�e�b�k�v �f�Z�d�k�b�f�Z�e�v�g�h �b�k�i�h�e�v-
�a�h�\�Z�l�v �g�m�d�e�_�m�k �^�e�y �k�d�Z�e�u�\�Z�g�b�y �h�l�s�_�i�h�\. �I�j�b �g�Z-
�e�b�q�b�b �h�k�l�j�h�]�h �m�]�e�Z �k �y�^�j�b�s�Z �k�d�Z�e�u�\�Z�e�b�k�v �a�Z�]�h-
�l�h�\�d�b �j�Z�a�f�_�j�h�f �f�_�g�_�_ 10 �f�f. �H�q�_�g�v �j�_�^�d�h �h�l�s�_�i�u 
�k�g�b�f�Z�e�b�k�v �[�b�i�h�e�y�j�g�u�f �f�_�l�h�^�h�f.

�B. �^�_ �e�Z  �L�h�j�j�_ �h�l�f�_�q�Z�e, �q�l�h �d�h�e�e�_�d�p�b�b �^�\�m�o 
�f�_�k�l�h�g�Z�o�h�`�^�_�g�b�c, �g�_�k�f�h�l�j�y �g�Z �[�h�e�v�r�b�_ �j�Z�a�e�b�q�b�y 
�\ �q�b�k�e�_�g�g�h�k�l�b, �[�e�b�a�d�b �i�h �i�h�^�o�h�^�m �h�[�b�l�Z�l�_�e�_�c �k�l�h-
�y�g�h�d �d �\�u�[�h�j�m �k�u�j�v�y �b �i�j�b�_�f�Z�f �i�_�j�\�b�q�g�h�c �h�[�j�Z-
�[�h�l�d�b. �G�Z�o�h�^�d�b �k �h�[�_�b�o �k�l�h�y�g�h�d �o�Z�j�Z�d�l�_�j�b�a�m�x�l�k�y 
�g�_�[�h�e�v�r�b�f�b �j�Z�a�f�_�j�Z�f�b: �f�Z�d�k�b�f�Z�e�v�g�Z�y �k�j�_�^�g�y�y 
�^�e�b�g�Z �h�l�s�_�i�h�\ �b�a �H�f�h 57 – 24,3 �f�f, �b�a �H�f�h 123 – 
21,3 �f�f. �M�^�Z�j�g�u�_ �i�e�h�s�Z�^�d�b �m �h�l�s�_�i�h�\ �g�_�n�Z�k�_-
�l�b�j�h�\�Z�g�g�u�_, �k�h�o�j�Z�g�y�x�l �]�Z�e�_�q�g�m�x �i�h�\�_�j�o�g�h�k�l�v. 
�H�l�s�_�i�u �k �g�_�]�Z�l�b�\�Z�f�b �h�^�g�h�]�h-�^�\�m�o �i�j�_�^�r�_�k�l�\�m�x-
�s�b�o �k�g�y�l�b�c �\ �b�g�^�m�k�l�j�b�b �H�f�h 57 �k�h�k�l�Z�\�e�y�x�l 88 %, 
�Z �H�f�h 123 – 77,6 %. �J�Z�a�f�_�j�u �g�m�d�e�_�m�k�h�\ 30–40 �k�f. 
�;�b�i�h�e�y�j�g�u�c �b �[�b�n�Z�k�b�Z�e�v�g�u�c �f�_�l�h�^�u �h�[�j�Z�[�h�l�d�b 
�g�m�d�e�_�m�k�h�\, �o�h�l�y �b �[�u�e�b �b�a�\�_�k�l�g�u �^�j�_�\�g�b�f �f�Z�k�l�_-
�j�Z�f, �g�h �b�k�i�h�e�v�a�h�\�Z�e�b�k�v �d�j�Z�c�g�_ �j�_�^�d�h.

�I�h�a�^�g�_�i�e�b�h�p�_�g�h�\�u�_ �f�_�k�l�h�g�Z�o�h�`�^�_�g�b�y �h�l�d�j�u-
�l�u �\ �h�l�e�h�`�_�g�b�y�o �n�h�j�f�Z�p�b�b �D�Z�g�^�`�_�j�Z �g�Z �i-�h�\�_ �O�h-
�f�Z �\ �X�]�h-�A�Z�i�Z�^�g�h�c �D�_�g�b�b [  Plummer et al., 1999; 
  DitchÞ eld et al., 1999]. �< �h�l�e�h�`�_�g�b�y�o �D�Z�g�^�`�_�j�u 
�\�u�^�_�e�y�x�l �l�j�b �i�h�^�j�Z�a�^�_�e�_�g�b�y. �K�_�\�_�j�g�Z�y �q�Z�k�l�v 
�n�h�j�f�Z�p�b�b �h�[�j�Z�a�h�\�Z�e�Z�k�v �k�j�Z�\�g�b�l�_�e�v�g�h �i�h�a�^�g�h –
�\ �i�_�j�b�h�^ �k�j�_�^�g�_�]�h �b �i�h�a�^�g�_�]�h �i�e�b�h�p�_�g�Z. �H�k�Z�^�d�b �h�l-
�d�e�Z�^�u�\�Z�e�b�k�v �g�Z �]�j�Z�g�b�p�_ �g�_�[�h�e�v�r�h�]�h �f�_�e�d�h�\�h�^�g�h�]�h 
�h�a�_�j�Z. �G�Z�b�[�h�e�_�_ �^�j�_�\�g�_�_ �i�h�^�j�Z�a�^�_�e�_�g�b�_ – �x�`�g�Z�y 
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�J�b�k. 26. �K�b�k�l�_�f�Z �g�Z�i�j�Z�\�e�_�g�b�y �k�g�y�l�b�c �h�l�s�_�i�h�\, �i�j�b�f�_�g�y�\�r�Z�y�k�y �g�Z �k�l�h�y�g�d�Z�o �H�f�h 57 �b 123 (�i�h: [  Torre, 2004]).

Fig. 26. The system of removal directions seen on the ß akes at the Omo 57 and 123 sites (after (  Torre, 2004)).

�J�b�k. 25. �G�m�d�e�_�m�k, �m �d�h�l�h�j�h�]�h �g�_�]�Z�l�b�\ �i�j�_�^�r�_�k�l�\�m�x�s�_�]�h �k�g�y�l�b�y �b�k�i�h�e�v�a�h�\�Z�e�k�y �\ �d�Z�q�_�k�l�\�_ �m�^�Z�j�g�h�c �i�e�h�s�Z�^�d�b (1); 
�g�m�d�e�_�m�k, �b�a�]�h�l�h�\�e�_�g�g�u�c �g�Z �h�l�s�_�i�_ (2); �g�m�d�e�_�m�k �k �i�j�b�a�g�Z�d�Z�f�b �[�b�n�Z�k�b�Z�e�v�g�h�]�h �j�Z�k�s�_�i�e�_�g�b�y (3) �k�h �k�l�h�y�g�d�b �H�f�h 57 

(�i�h: [  Torre, 2004]).

Fig. 25. A core on which a negative scar of the previous removal was used as a striking platform (1); a core produced
on a ß ake (2); an example of bifacial ß aking from the Omo 57 site (3) (after (  Torre, 2004)).
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� � � � � � �  � * I.  �ð������������������������ �������� Homo �� �î�"�������� �� ������ ���)�#���� �� �ó�����������,

�q�Z�k�l�v �D�Z�g�^�`�_�j�u, �h�k�Z�^�d�b �d�h�l�h�j�h�c �n�h�j�f�b�j�h�\�Z�e�b�k�v 
�\ �l�_�q�_�g�b�_ �i�h�a�^�g�_�]�h �i�e�b�h�p�_�g�Z. �K�e�h�b KS-1, -2 �b -3, 
�k�\�y�a�Z�g�g�u�_ �k �Z�j�o�_�h�e�h�]�b�q�_�k�d�b�f�b �b �i�Z�e�_�h�g�l�h�e�h�]�b-
�q�_�k�d�b�f�b �g�Z�o�h�^�d�Z�f�b, �^�Z�l�b�j�m�x�l�k�y �h�j�b�_�g�l�b�j�h�\�h�q�g�h 
2,15–2,14 �f�e�g �e.�g.

�I�_�j�\�u�_ �f�Z�l�_�j�b�Z�e�u �\ �w�l�h�f �j�Z�c�h�g�_ �[�u�e�b �h�[�g�Z-
�j�m�`�_�g�u �\ 1987–1988 �]�]. �K�h�l�j�m�^�g�b�d�b �K�f�b�l�k�h�g�h�\-
�k�d�h�]�h �b�g�k�l�b�l�m�l�Z �g�Z�r�e�b �a�^�_�k�v �[�h�e�v�r�h�_ �d�h�e�b�q�_�k�l�\�h 
�h�k�l�Z�l�d�h�\ �b�k�d�h�i�Z�_�f�u�o �`�b�\�h�l�g�u�o, �Z �l�Z�d�`�_ �k�h�[�j�Z�e�b 
�g�Z �i�h�\�_�j�o�g�h�k�l�b �h�[�g�Z�`�_�g�b�c �j�Z�g�g�_�i�Z�e�_�h�e�b�l�b�q�_ �k�d�b�_ 
�b�a�^�_�e�b�y. �< 1995 �]. �j�Z�[�h�l�u �[�u�e�b �i�j�h�^�h�e�`�_�g�u, �\ �]�h-
�j�b�a�h�g�l�Z�o KS-1 �b KS-2 �\�u�y�\�e�_�g�u 1 438 �h�k�l�Z�l�d�h�\ 
�i�h�e�h�j�h�]�b�o �`�\�Z�q�g�u�o �`�b�\�h�l�g�u�o, �g�_�i�Z�j�g�h�d�h�i�u�l�g�u�o, 
�o�h�[�h�l�g�u�o, �d�j�h�d�h�^�b�e�h�\, �j�u�[, �Z �l�Z�d�`�_ 19 �h�l�s�_�i�h�\ 
�b �k�d�j�_�[�h�d. �< 1996–1997 �]�]. �\ �w�l�h�f �j�Z�c�h�g�_ �[�u�e�b �a�Z-
�e�h�`�_�g�u �^�\�Z �d�j�m�i�g�u�o �j�Z�k�d�h�i�Z �i�e�h�s�Z�^�v�x 15 �b 41 �f2 
�b �l�j�b – �i�e�h�s�Z�^�v�x �i�h 4 �f 2. �I�j�b �\�k�d�j�u�l�b�b �]�h�j�b�a�h�g-
�l�Z KS-1 �m�^�Z�e�h�k�v �h�[�g�Z�j�m�`�b�l�v 431 �b�a�^�_�e�b�_ �b�a �d�Z�f�g�y 
�b 367 �h�k�l�Z�l�d�h�\ �b�k�d�h�i�Z�_�f�u�o �`�b�\�h�l�g�u�o.

�< �]�h�j�b�a�h�g�l�_ KS-2 �\�u�^�_�e�_�g�u �^�\�Z �i�h�^�]�h�j�b�a�h�g-
�l�Z – KS-2 CP �b KS-2 PS. �< �g�b�`�g�_�f �i�h�^�]�h�j�b�a�h�g�l�_ 
KS-2 CP �i�j�b �j�Z�k�d�h�i�d�Z�o �h�[�g�Z�j�m�`�_�g�u 262 �Z�j�l�_�n�Z�d-
�l�Z �b 74 �d�h�k�l�b. �I�h�^�]�h�j�b�a�h�g�l KS-2 PS �h�d�Z�a�Z�e�k�y �k�Z-
�f�u�f �g�Z�k�u�s�_�g�g�u�f �g�Z�o�h�^�d�Z�f�b: �\ �g�_�f �a�Z�n�b�d�k�b�j�h-
�\�Z�g�u 730 �d�Z�f�_�g�g�u�o �b�a�^�_�e�b�c �b 362 �_�.̂ �d�h�k�l�g�u�o 
�h�k�l�Z�l�d�h�\. �< �]�h�j�b�a�h�g�l�_ KS-3 �g�Z�c�^�_�g�u 12 �h�l�s�_�i�h�\ 
�b 12 �b�k�d�h�i�Z�_�f�u�o �d�h�k�l�_�c.

�< �j�Z�k�d�h�i�_ 2, �d�h�l�h�j�u�c �j�Z�k�i�h�e�Z�]�Z�e�k�y �\ 30 �f 
�d �k�_�\�_�j�m �h�l �j�Z�k�d�h�i�Z 1, �\ �i�h�^�]�h�j�b�a�h�g�l�Z�o KS-2 PS,
KS-2 CP �b �\ �]�h�j�b�a�h�g�l�_ KS-1 �h�[�g�Z�j�m�`�_�g�h 203 �Z�j-
�l�_�n�Z�d�l�Z. �B�g�n�h�j�f�Z�l�b�\�g�u�f�b �[�u�e�b �g�Z�o�h�^�d�b �\ �\�b�^�_ 
�h�k�l�Z�l�d�h�\ �n�Z�m�g�u. �< �]�h�j�b�a�h�g�l�_ KS-3 �m�^�Z�e�h�k�v �h�[�g�Z�j�m-
�`�b�l�v �p�_�e�m�x �l�Z�a�h�\�m�x �d�h�k�l�v �[�_�]�_�f�h�l�Z, �i�y�l�v �k�h�q�e�_�g�_�g-
�g�u�o �i�h�y�k�g�b�q�g�u�o �i�h�a�\�h�g�d�h�\, �h�^�b�g �d�e�u�d, �^�\�Z �j�_�[�j�Z 
�b �i�y�l�v �h�l�s�_�i�h�\, �i�j�h�k�l�j�Z�g�k�l�\�_�g�g�h �k�\�y�a�Z�g�g�u�o �k �h�k-
�l�Z�l�d�Z�f�b �n�Z�m�g�u. �H�l�s�_�i�u �h�d�Z�a�Z�e�b�k�v �i�j�b�e�b�i�r�b�f�b
�d �l�Z�a�h�\�h�c �d�h�k�l�b �b �i�h�a�\�h�g�d�Z�f, �i�h�w�l�h�f�m �b�k�k�e�_�^�h�\�Z-
�l�_�e�b �g�_ �b�k�d�e�x�q�Z�x�l, �q�l�h �^�Z�g�g�u�c �d�h�f�i �e�_�d�k �g�Z�o�h-
�^�h�d �[�u�e �k�\�y�a�Z�g �k �q�_�e�h�\�_�d�h�f [  Plummer et al., 1999,
p. 161]. �G�_�i�h�^�Z�e�_�d�m �h�l �w�l�h�]�h �d�h�f�i�e�_�d�k�Z �g�Z�c�^�_�g�u 
�g�m�d�e�_�m�k �b �g�_�k�d�h�e�v�d�h �h�l�s�_�i�h�\. �L�Z�d�h�_ �k�d�h�i�e�_�g�b�_ �d�h�k-
�l�_�c �`�b�\�h�l�g�u�o �b �d�Z�f�_�g�g�u�o �b�a�^�_�e�b�c �k�\�b�^�_�l�_�e�v�k�l�\�m�_�l 
�h �l�h�f, �q�l�h �w�l�h �[�u�e�Z �k�l�h�y�g�d�Z �q�_�e�h�\�_�d�Z �b �g�Z�o�h�^�d�b 
�f�h�]�e�b �[�u�l�v �i�_�j�_�f�_�s�_�g�u �b�e�b �i�_�j�_�h�l�e�h�`�_�g�u �f�b-
�g�b�f�Z�e�v�g�h. �H�d�h�e�h 15 % �d�Z�f�_�g�g�u�o �Z�j�l�_�n�Z�d�l�h�\ �[�u�e�h 
�b�a�]�h�l�h�\�e�_�g�h �g�_ �b�a �f�_�k�l�g�h�]�h, �Z �i�j�b�g�_�k�_�g�g�h�]�h �k�u�j�v�y.

�I�h�a�^�g�_�i�e�b�h�p�_�g�h�\�u�_ �f�_�k�l�h�g�Z�o�h�`�^�_�g�b�y �b�a�\�_�k�l-
�g�u �g�_ �l�h�e�v�d�h �\ �j�Z�c�h�g�_ �k�_�\�_�j�h-�\�h�k�l�h�q�g�h�c �q�Z�k-
�l�b �<�_�e�b�d�h�]�h �:�n�j�b�d�Z�g�k�d�h�]�h �j�b�n�l�Z, �\ �W�n�b�h�i�b�b 
�b �D�_�g�b�b, �g�h �b �\ �P�_�g�l�j�Z�e�v�g�h�c �:�n�j�b�d�_, �\ �D�h�g�]�h. 
�< 1985–1986 �]�]. �g�Z �k�l�h�y�g�d�_ �K�_�g�]�Z 5�:  �\ �\�_�j�o�h�\�v-
�y�o �j. �K�_�f�e�b�d�b �\ �o�h�^�_ �j�Z�k�d�h�i�h�d �[�u�e�b �h�[�g�Z�j�m�`�_�g�u 

�q�j�_�a�\�u�q�Z�c�g�h �j�Z�a�g�h�h�[�j�Z�a�g�u�c �b �o�h�j�h�r�h �k�h�o�j�Z�g�b�\-
�r�b�c�k�y �d�h�f�i�e�_�d�k �d�Z�f�_�g�g�u�o �b�a�^�_�e�b�c, �n�j�Z�]�f�_�g�l�u 
�f�h�j�k�d�h�c �b �g�Z�a�_�f�g�h�c �n�Z�m�g�u, �d�h�i�j�h�e�b�l�u �b �h�d�Z�f�_-
�g�_�\�r�Z�y �^�j�_�\�_�k�b�g�Z [  Harris et al., 1987]. �K�l�h�y�g�d�Z 
�j�Z�k�i�h�e�h�`�_�g�Z �g�Z �\�h�k�l�h�q�g�h�f �[�_�j�_�]�m �j�_�d�b �\ 5,5 �d�f 
�d �k�_�\�_�j�m �h�l �w�d�\�Z�l�h�j�Z �\ �e�b�l�h�e�h�]�b�q�_�k�d�b�o �]�h�j�b�a�h�g�l�Z�o 
�n�h�j�f�Z�p�b�b �E�Z�k�k�h, �h�l�g�h�k�y�s�b�o�k�y �d �i�h�a�^�g�_�f�m �d�Z�c�g�h-
�a�h�x. �R�_�k�l�b�^�_�k�y�l�b�f�_�l�j�h�\�u�_ �h�l�e�h�`�_�g�b�y �E�Z�k�k�h, �k�e�h-
�`�_�g�g�u�_ �\ �h�k�g�h�\�g�h�f �h�a�_�j�g�u�f�b �h�k�Z�^�d�Z�f�b, �k�h�]�e�Z�k�g�h 
�i�Z�e�_�h�g�l�h�e�h�]�b�q�_�k�d�b�f �^�Z�g�g�u�f, �h�l�g�h�k�y�l�k�y �d �n�b�g�Z-
�e�m �i�e�b�h�p�_�g�Z. �D�m�e�v�l�m�j�h�k�h�^�_�j�`�Z�s�b�c �k�e�h�c �k�l�h�y�g�d�b
�a�Z�e�_�]�Z�_�l �\ �e�b�f�h�g�b�l�g�u�o �i�_�k�q�Z�g�b�k�l�u�o �h�l�e�h�`�_�g�b�y�o.

�G�Z �k�l�h�y�g�d�_ �g�Z�c�^�_�g�u 440 �Z�j�l�_�n�Z�d�l�h�\: 1 �^�b�k�d�h-
�b�^, 4 �i�h�e�b�w�^�j�Z, 1 �h�l�[�h�c�g�b�d, 5 �g�m�d�e�_�m�k�h�\, 88 �p�_�e�u�o 
�h�l�s�_�i�h�\ �b 341 �w�d�a. �n�j�Z�]�f�_�g�l�h�\ �b �m�]�e�h�\�Z�l�u�o �h�[�e�h�f-
�d�h�\. �>�h�f�b�g�b�j�m�x�s�b�f �k�u�j�v�_�f �[�u�e �d�\�Z�j�p, �b�a �g�_�]�h 
�b�a�]�h�l�h�\�e�_�g�h 97,7 % �b�a�^�_�e�b�c, �b�a �d�\�Z�j�p�b�l�Z – 2,3 %. 
�W�l�b �i�h�j�h�^�u �b �\ �g�Z�k�l�h�y�s�_�_ �\�j�_�f�y �\ �b�a�h�[�b�e�b�b �\�k�l�j�_-
�q�Z�x�l�k�y �\ �j�Z�^�b�m�k�_ 1 �d�f �h�l �k�l�h�y�g�d�b �\�^�h�e�v �[�_�j�_�]�h�\ 
�K�_�f�e�b�d�b.

�D�Z�f�_�g�g�Z�y �b�g�^�m�k�l�j�b�y �k�l�h�y�g�d�b �K�_�g�]�Z 5�:  �i�h �k�h-
�k�l�Z�\�m �b�g�\�_�g�l�Z�j�y �b �l�_�o�g�b�d�_ �j�Z�k�s�_�i�e�_�g�b�y �h�q�_�g�v 
�[�e�b�a�d�Z �d �b�g�^�m�k�l�j�b�y�f �f�_�k�l�h�g�Z�o�h�`�^�_�g�b�c �\ �[�Z�k�k�_�c�g�_ 
�H�f�h. �I�j�h�k�e�_�`�b�\�Z�_�l�k�y �k�o�h�^�k�l�\�h �l�Z�d�`�_ �i�h �k�u�j�v�x 
�b �g�Z�e�b�q�b�x �k�j�_�^�b �g�Z�o�h�^�h�d �m�]�e�h�\�Z�l�u�o �h�[�e�h�f�d�h�\, 
�q�l�h �k�\�b�^�_�l�_�e�v�k�l�\�m�_�l, �\�h�a�f�h�`�g�h, �h �k�o�h�^�g�h�c �k�b�k-
�l�_�f�_ �i�_�j�\�b�q�g�h�]�h �j�Z�k�s�_�i�e�_�g�b�y �b �f�b�g�b�Z�l�x�j�g�h�k-
�l�b �b�a�^�_�e�b�c. �F�Z�d�k�b�f�Z�e�v�g�u�_ �j�Z�a�f�_�j�u �Z�j�l�_�n�Z�d�l�h�\ 
�\ �d�h�f�i�e�_�d�k�_ �K�_�g�]�Z 5�:  2–97 �f�f, �o�h�l�y �k�j�_�^�g�b�c �j�Z�a-
�f�_�j �b�a�^�_�e�b�c 15,05–20,0 �f�f ; �f�Z�d�k�b�f�Z�e�v�g�u�c �j�Z�a�f�_�j 
�[�h�e�v�r�b�g�k�l�\�Z �Z�j�l�_�n�Z�d�l�h�\ (290 �w�d�a., �b�e�b 66,67 %) 
10,05–25,00 �f�f  (�k�f. �l�Z�[�e�b�p�m). �I�h�^�h�[�g�h�_ �j�Z�k�i�j�_-
�^�_�e�_�g�b�_ �\ �p�_�e�h�f �o�Z�j�Z�d�l�_�j�g�h �b �^�e�y �g�Z�o�h�^�h�d �k�h �k�l�h�y-
�g�h�d �H�f�h FtJi 1 (72,80 %) �b FtJi 2 (53–60 %). �I�h �j�Z�a-
�f�_�j�Z�f �d�Z�f�_�g�g�u�_ �Z�j�l�_�n�Z�d�l�u �k�h �k�l�h�y�g�d�b �K�_�g�]�Z 5�: 
�k�h�i�h�k�l�Z�\�b�f�u �k �b�a�^�_�e�b�y�f�b �k�h �k�l�h�y�g�h�d �\ �[�Z�k�k�_�c�g�_ 
�H�f�h [  Chavaillon, 1976].

�<�k�_ �d�Z�f�_�g�g�u�_ �b�a�^�_�e�b�y, �b�a�\�e�_�q�_�g�g�u�_ �b�a �k�e�h�y, 
�k�h�o�j�Z�g�y�x�l «�k�\�_�`�b�c» �\�b� ̂�b �g�_ �g�_�k�m�l �k�e�_�^�h�\ �h�d�Z�l�Z�g-
�g�h�k�l�b �b �n�b�a�b�d�h-�o�b�f�b�q�_�k�d�h�]�h �\�h�a�^�_�c�k�l�\�b�y, �k�e�_�^�h-
�\�Z�l�_�e�v�g�h, �h�g�b �g�Z�o�h�^�b�e�b�k�v �\ �d�m�e�v�l�m�j�h�k�h�^�_�j�`�Z�s�_�f 
�]�h�j�b�a�h�g�l�_ in situ. �H �g�_�g�Z�j�m�r�_�g�g�h�k�l�b �k�e�h�y �k�\�b�^�_-
�l�_�e�v�k�l�\�m�x�l �n�Z�m�g�b�k�l�b�q�_�k�d�b�_ �h�k�l�Z�l�d�b. �<�u�^�_�e�_�g�u 
�d�h�k�l�b �k�\�b�g�v�b, �[�_�]�_�f�h�l�h�\, �g�h�k�h�j�h�]�h�\, �o�h�[�h�l�g�u�o, 
�e�h�r�Z�^�b�g�u�o, �q�_�j�_�i�Z�o�b, �`�b�j�Z�n�Z, �i�h�e�h�j�h�]�b�o. �J�u�[�u 
�i�j�_�^�k�l�Z�\�e�_�g�u �a�m�[�Z�f�b �b �n�j�Z�]�f�_�g�l�Z�f�b �d�h�k�l�_�c, �i�h�w�l�h-
�f�m �\�b�^�h�\�h�c �k�h�k�l�Z�\ �h�i�j�_�^�_�e�b�l�v �g�_ �m�^�Z�e�h�k�v. �G�Z �g�_�d�h-
�l�h�j�u�o �d�h�k�l�y�o �`�b�\�h�l�g�u�o �\�b�^�g�u �i�h�j�_�a�u, �\�h�a�f�h�`�g�h, 
�k�^�_�e�Z�g�g�u�_ �j�m�d�h�c �q�_�e�h�\�_�d�Z �i�j�b �j�Z�a�^�_�e �d�_ �l�m�r.

�H�[�g�Z�j�m�`�_�g�b�_ �i�h�a�^�g�_�i�e�b�h�p�_�g�h�\�h�]�h �f�_�k�l�h�g�Z-
�o�h�`�^�_�g�b�y �K�_�g�]�Z 5�:  �g�Z �a�Z�i�Z�^�_ �h�l �<�_�e�b�d�h�]�h �:�n�j�b-
�d�Z�g�k�d�h�]�h �j�b�n�l�Z �k�e�_�^�m�_�l �k�q�b�l�Z�l�v �g�Z�m�q�g�u�f �k�h�[�u�l�b-
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�D�Z�f�_�g�g�u�_ �Z�j�l�_�n�Z�d�l�u �k�h �k�l�h�y�g�d�b �K�_�g�]�Z 5�:  �b �f�_�k�l�h�g�Z�o�h�`�^�_�g�b�c �\ �^�h�e�b�g�_ �H�f�h*

�K�_�g�]�Z 5�: FtJi1 FtJi2 FtJi5 �H�f�h 57 �H�f�h 123

�D�h�e-
�\�h

% �D�h�e-
�\�h

% �D�h�e-
�\�h

% �D�h�e-
�\�h

% �D�h�e-
�\�h

% �D�h�e-
�\�h

%

�D�Z�l�_�]�h�j�b�b �Z�j�l�_�n�Z�d�l�h�\:

�P�_�e�u�_ �h�l�s�_�i�u 88 20,23 17 14,51 3 1,35 1 4,47 7 23,34 2981 38,86

�N�j �Z�] � f �_�g� l �u �h� l �s�_� i �h�\,
�m�]�e�h�\�Z�l�u�_ �h�[�e�h�f�d�b 341 78,39 359 95,22 220 95,65 23 95,83 23 76,66 451 58,80

�G�m�d�e�_�m�k�u 5 1,15 1 0,27 – – – – – – 12 1,56

�H�l�[�h�c�g�b�d�b 1 0,23 – – – – – – – – – –

�B�l�h�]�h 435 – 377 – 223 – 24 – 30 – 767 –

�K�u�j�v�_:

�D�\�Z�j�p 425 97,70 368 97,61 222 99,55 24 100 – –2 – –2

�I�j�h�q�b�_ �f�Z�l�_�j�b�Z�e�u 10 2,30 9 2,39 1 0,45 – – – – – –

�J�Z�a�f�_�j�u, �f�f:

< 5,00 12 2,76 –3 – 13 1,10 – –4 –5 – 15 1,97

5,00–10,00 39 8,96 23 18,90 37 38,90 – – 7 3,14 258 33,91

10,05–15,00 82 18,85 44 36,00 29 30,50 – – – – – –

15,05–20,00 128 29,43 29 23,70 12 12,60 – – 746 33,18 350 45,99

25,05–30,00 42 9,65 6 4,90 4 4,20 – – 112 50,22 120 15,77

30,05–35,00 23 5,29 3 2,50 2 2,10 – – – – – –

35,05–40,00 12 2,76 1 0,80 – – – – 28 12,56 17 2,23

40,05–45,00 5 1,15 – – – – – – 2 0,90 1 0,13

45,05–50,00 4 0,92 – – – – – – – – – –

50,05–55,00 3 0,69 – – – – – – – – – –

55,05–60,00 2 0,46 – – – – – – – – – –

60,05–65,00 – – – – – – – – – – – –

65,05–70,00 – – – – – – – – – – – –

70,05–75,00 – – – – – – – – – – – –

75,05–80,00 – – – – – – – – – – – –

80,05–80,00 1 0,23 – – – – – – – – – –

85,05–90,00 1 0,23 – – – – – – – – – –

90,05–95,00 – – – – – – – – – – – –

95,05–100,00 1 0,23 – – – – – – – – – –

�K�j�_�^�g�b�c �f�Z�d�k�b�f�Z�e�v�g�u�c 
�j�Z�a�f�_�j, �f�f 19,85 15,10 12,35 16,20 22,57 14,27

�>�b�Z�i�Z�a�h�g �f�Z�d�k�b�f�Z�e�v�g�u�o 
�j�Z�a�f�_�j�h�\, �f�f 2–97 6–55 5–35 6–40 5–50 < 5–50

*[  Harris et al., 1987, p. 714].
1�< �j�Z�[�h�l�_ �@. �R�Z�\�Z�c�h�g�Z �_�k�l�v �j�Z�k�o�h�`�^�_�g�b�y �f�_�`�^�m �h�[�s�b�f �d�h�e�b�q�_�k�l�\�h�f �b�a�\�e�_�q�_�g�g�u�o �\ �o�h�^�_ �j�Z�k�d�h�i�h�d �Z�j�l�_�n�Z�d�l�h�\ �b �d�h�e�b�q�_�k�l�\�h�f 

�b�a�^�_�e�b�c �d�Z�`�^�h�c �d�Z�l�_�]�h�j�b�b [  Chavaillon, 1976, �j. 568].
2�@. �R�Z�\�Z�c�h�g �m�d�Z�a�u�\�Z�_�l, �q�l�h �g�Z �k�l�h�y�g�d�Z�o �H�f�h 57 �b 123 «�i�j�_�h�[�e�Z�^�Z�x�l �Z�j�l�_�n�Z�d�l�u �b�a �d�\�Z�j�p�Z, �b�f�_�x�l�k�y �l�Z�d�`�_ �b�a�^�_�e�b�y �b�a �d�\�Z�j�p�b�l�Z, 

�y�r�f�u �b �o�Z�e�p�_�^�h�g�Z» [Ibid., p. 566]. �B�o �Z�[�k�h�e�x�l�g�u�_ �b �h�l�g�h�k�b�l�_�e�v�g�u�_ �i�h�d�Z�a�Z�l�_�e�b �g�_ �i�j�b�\�h�^�y�l�k�y.
3�I�j�b�[�e�b�a�b�l�_�e�v�g�u�_ �^�Z�g�g�u�_ [  Merrick H.V.,   Merrick J.P.S., 1976, p. 568].
4�>�Z�g�g�u�o �h �j�Z�a�f�_�j�Z�o �g�Z�o�h�^�h�d �g�_�l (�k�f: [Ibid., p. 580–583]).
5�<�d�e�x�q�Z�_�l �i�h�\�_�j�o�g�h�k�l�g�u�c �f�Z�l�_�j�b�Z�e; �g�Z �h�k�g�h�\�Z�g�b�b �h�[�s�_�]�h �q�b�k�e�Z – 223 �Z�j�l�_�n�Z�d�l�Z.
6�@. �R�Z�\�Z�c�h�g �i�j�_�^�k�l�Z�\�e�y�_�l �^�Z�g�g�u�_ �h �^�b�Z�i�Z�a�h�g�_ �j�Z�a�f�_�j�h�\, �b�k�i�h�e�v�a�m�y 10-�f�b�e�e�b�f�_�l�j�h�\�u�_ �b�g�l�_�j�\�Z�e�u [  Chavaillon, 1976, �j. 568].
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� � � � � � �  � * I.  �ð������������������������ �������� Homo �� �î�"�������� �� ������ ���)�#���� �� �ó�����������,

�_�f. �W�l�h �h�l�d�j�u�l�b�_ �i�h�a�\�h�e�y�_�l �]�h�\�h�j�b�l�v �h �l�h�f, �q�l�h 
�q�_�e�h�\�_�d �j�Z�g�_�_ 2 �f�e�g �e.�g. �a�Z�k�_�e�b�e �g�_ �l�h�e�v�d�h �j�Z�c�h�g 
�<�_�e�b�d�h�]�h �:�n�j�b�d�Z�g�k�d�h�]�h �j�b�n�l�Z, �g�h �b �P�_�g�l�j�Z�e�v�g�m�x 
�:�n�j�b�d�m.

�D�j�Z�l�d�h �j�Z�k�k�f�h�l�j�_�g�g�u�_ �g�Z�f�b �f�_�k�l�h�g�Z�o�h�`�^�_-
�g�b�y �i�h�a�^�g�_�]�h �i�e�b�h�p�_�g�Z, �b�k�k�e�_�^�h�\�Z�g�g�u�_ �\ �k�_�\�_�j�h-
�\�h�k�l�h�q�g�h�c �q�Z�k�l�b �<�_�e�b�d�h�]�h �:�n�j�b�d�Z�g�k�d�h�]�h �j�b�n�l�Z, 
�\ �D�_�g�b�b, �W�n�b�h�i�b�b �b �L�Z�g�a�Z�g�b�b, �k�l�Z�\�y�l �i�_�j�_�^ �b�k�k�e�_-
�^�h�\�Z�l�_�e�y�f�b �g�_�f�Z�e�h �\�h�i�j�h�k�h�\. �K�j�_�^�b �g�b�o �\�Z�`�g�_�c-
�r�b�f�b �y�\�e�y�x�l�k�y: �d�l�h �[�u�e �k�h�a�^�Z�l�_�e�_�f �^�j�_�\�g�_�c�r�_�c 
�b�g�^�m�k�l�j�b�b �b �\�h�a�f�h�`�g�h �e�b �i�h�y�\�e�_�g�b�_ �e�h�d�Z�e�v�g�u�o 
�\�Z�j�b�Z�g�l�h�\ �d�m�e�v�l�m�j�u �g�Z �j�Z�g�g�_�f �w�l�Z�i�_ �Z�g�l�j�h�i�h�]�_-
�g�_�a�Z? �I�j�h�[�e�_�f�Z �a�Z�d�e�x�q�Z�_�l�k�y �\ �l�h�f, �q�l�h �i�h�d�Z �_�s�_ 
�g�_ �a�Z�n�b�d�k�b�j�h�\�Z�g�h �g�b �h�^�g�h�]�h �k�e�m�q�Z�y �[�_�k�k�i�h�j�g�h�]�h 
�k�h�\�f�_�k�l�g�h�]�h �a�Z�e�_�]�Z�g�b�y �h�j�m�^�b�c �b �q�_�e�h�\�_�q�_�k�d�b�o 
�h�k�l�Z�g�d�h�\ �\ �h�l�e�h�`�_�g�b�y�o, �k�h�h�l�\�_�l�k�l�\�m�x�s�b�o �k�Z�f�h-
�f�m �j�Z�g�g�_�f�m �w�l�Z�i�m �Z�g�l�j�h�i�h�]�_�g�_�a�Z. �< �^�h�e�b�g�_ �H�f�h 
�b �\ �A�Z�i�Z�^�g�h�c �L�m�j�d�Z�g�_ �h�[�g�Z�j�m�`�_�g�u �^�Z�l�b�j�m�_�f�u�_ 
�h�d. 2,5 �f�e�g �e.�g. �k�d�_�e�_�l�g�u�_ �h�k�l�Z�l�d�b �f�Z�k�k�b�\�g�h�]�h 
Australopithecus aethiopicus [  Howell,   Haesaerts, 
  Heinzelin, 1987], �Z �\ �[�Z�k�k�_�c�g�_ �k�j�_�^�g�_�]�h �:�\�Z�r�Z 
�\ �n�h�j�f�Z�p�b�b �;�h�m�j�b – �]�j�Z�p�b�e�v�g�h�]�h A. garhi [  Asfaw 
et al., 1992]. �B�o �h�[�s�b�f �i�j�_�^�d�h�f, �d�Z�d �k�q�b�l�Z�x�l 
�g�_�d�h�l�h�j�u�_ �Z�g�l�j�h�i�h�e�h�]�b, �[�u�e A. afarensis. �< �O�Z-
�^�Z�j�_ �g�Z�c�^�_�g�Z �\�_�j�o�g�y�y �q�_�e�x�k�l�v �q�_�e�h�\�_�d�Z (�b�a�\�_�k�l-
�g�Z�y �i�h�^ �r�b�n�j�h�f AL 666-1), �i�j�b�g�Z�^�e�_�`�Z�\�r�Z�y, 
�i�h �h�[�s�_�f�m �f�g�_�g�b�x �m�q�_�g�u�o, Homo �b �^�Z�l�b�j�m�_�f�Z�y 
2,33 �f�e�g �e.�g. �< �H�f�h �\ �j�Z�a�^�_�e�_ G �h�[�g�Z�j�m�`�_�g�u
�h�k�l�Z�g�d�b A. boisei �b Homo. �< �g�Z�k�l�h�y�s�_�_ �\�j�_�f�y �h�[�_ 
�g�Z�o�h�^�d�b �b�a �O�Z�^�Z�j�Z �b �H�f�h �h�l�g�_�k�_�g�u �d H. habilis, 
�o�h�l�y �g�_ �b�k�d�e�x�q�Z�_�l�k�y �b �^�j�m�]�Z�y �b�o �\�b�^�h�\�Z�y �i�j�b�g�Z�^-
�e�_�`�g�h�k�l�v [  Kimbel,   Johanson,   Rak, 1997]. �<�h�a�f�h�`-
�g�h, �d�Z�f�_�g�g�u�_ �h�j�m�^�b�y, �g�Z�c�^�_�g�g�u�_ �\ �H�f�h, �O�Z�^�Z�j�_ 
�b �E�h�d�Z�e�Z�e�_�c, �[�u�e�b �b�a�]�h�l�h�\�e�_�g�u �i�j�_�^�k�l�Z�\�b�l�_�e�y�f�b 
H. habilis. �:�j�l�_�n�Z�d�l�u, �h�[�g�Z�j�m�`�_�g�g�u�_ �\ �[�Z�k�k�_�c�g�_ 
�D�Z�^�Z-�=�h�g�u, �k �l�h�q�d�b �a�j�_�g�b�y �K.  �K�_�f�Z�\, �f�h�]�e�b �i�j�b-
�g�Z�^�e�_�`�Z�l�v A. garhi [  Semaw, 2000], �Z �\�u�y�\�e�_�g�g�u�_ 
�\ �j�Z�c�h�g�_ �:�n�Z�j�Z, �d�Z�d �i�h�e�Z�]�Z�_�l �;.  �<�m�^, – A. boisei 
[  Wood,  Collard, 1997]. �G�_�d�h�l�h�j�u�_ �b�k�k�e�_�^�h�\�Z�l�_�e�b 
�^�h�i�m�k�d�Z�x�l, �q�l�h �i�_�j�\�u�_ �h�j�m�^�b�y �l�j�m�^�Z �[�u�e�b �k�^�_-
�e�Z�g�u A. garhi aethiopicus [  Semaw et al., 2003]. 
�G�_ �b�k�d�e�x�q�_�g�Z �\�h�a�f�h�`�g�h�k�l�v �b�a�]�h�l�h�\�e�_�g�b�y �i�_�j-
�\�u�o �h�j�m�^�b�c A. garhi: �g�_�^�Z�e�_�d�h �h�l �h�k�l�Z�g�d�h�\ �w�l�h�]�h 
�]�h�f�b�g�b�^�Z �g�Z �l�h�f �`�_ �k�l�j�Z�l�b �]�j�Z�n�b�q�_�k�d�h�f �m�j�h�\�g�_ 
�g�Z�c�^�_�g�u �d�h�k�l�b �]�Z�a�_�e�b �k�h �k�e�_�^�Z�f�b �i�h�j�_�a�h�\ [  Asfaw 
et al., 1999].

�< �g�Z�k�l�h�y�s�_�_ �\�j�_�f�y �Z�j�o�_�h�e�h�]�b �b �Z�g�l�j�h�i�h�e�h�]�b 
�g�_ �f�h�]�m�l �h�^�g�h�a�g�Z�q�g�h �h�l�\�_�l�b�l�v �g�Z �\�h�i�j�h�k, �b�a�]�h-
�l�Z�\�e�b�\�Z�e �i�_�j�\�u�_ �d�Z�f�_�g�g�u�_ �h�j�m�^�b�y �l�h�e�v�d�h �j�Z�g�g�b�c 
Homo �b�e�b �\ �w�l�h�f �i�j�h�p�_�k�k�_ �f�h�]�e�b �i�j�b�g�b�f�Z�l�v �m�q�Z�k-
�l�b�_ �]�j�Z�p�b�e�v�g�u�_ �b �f�Z�k�k�b�\�g�u�_ �Z�\�k�l�j�Z�e�h�i�b�l�_�d�h�\�u�_. 
�:�g�l�j�h�i�h�e�h�] �J. �K�Z�k�f�w�g �g�Z �h�k�g�h�\�Z�g�b�b �b�a�m�q�_�g�b�y 

�i�y�k�l�g�u�o �d�h�k�l�_�c �f�Z�k�k�b�\�g�u�o �Z�\�k�l�j�Z�e�h�i�b�l�_�d�h�\�u�o 
�i�j�b�r�_�e �d �\�u�\�h�^�m, �q�l�h �g�_�e�v�a�y �b�k�d�e�x�q�Z�l�v �\�h�a-
�f�h�`�g�h�k�l�b �b�a�]�h�l�h�\�e�_�g�b�y �b�f�b �d�Z�f�_�g�g�u�o �h�j�m�^�b�c 
[   Susman, 1994].

�D�Z�d �i�h�d�Z�a�Z�e�b �h�i�u�l�u, �r�b�f�i�Z�g�a�_ �f�h�]�m�l �i�h�e�m-
�q�Z�l�v �h�l�s�_�i�u �i�j�b �j�Z�k�d�Z�e�u�\�Z�g�b�b �h�j�_�o�h�\ �g�Z �g�Z�d�h-
�\�Z�e�v�g�_, �g�h �h�g�b �g�_ �b�k�i�h�e�v�a�m�x�l �b�o �\ �d�Z�q�_�k�l�\�_ �h�j�m-
�^�b�c. �I�h�a�^ �g�b�_ �Z�\�k�l�j�Z�e�h�i�b�l�_�d�h�\�u�_ (A. aethiopicus, 
A. garhi, A. boisei) �\�i�h�e�g�_ �f�h�]�e�b �i�h�e�m�q�Z�l�v �h�l�s�_�i�u 
�j�Z�a�g�u�f�b �k�i�h�k�h�[�Z�f�b �b �i�h�e�v�a�h�\�Z�l�v�k�y �b�f�b �i�j�b �\�u-
�i�h�e�g�_�g�b�b �j�Z�a�e�b�q�g�u�o �\�b�^�h�\ �j�Z�[�h�l. �K �m�q�_�l�h�f �w�l�h�]�h 
�g�_�i�j�Z�\�h�f�_�j�g�h �j�Z�k�k�f�Z�l�j�b�\�Z�l�v �\�k�_ �j�Z�g�g�b�_ �b�g�^�m�k�l-
�j�b�Z�e�v�g�u�_ �d�h�f�i�e�_�d�k�u �\ �j�Z�f�d�Z�o �h�^�g�h�c �e�b�g�b�b �j�Z�a-
�\�b�l�b�y (�^�h�h�e�^�m�\�Z�g �k�d�h�c–�i�j�_�^�h�e�^�m�\�Z�g �k�d�h�c–�h�e�^�m-
�\�Z�g�k�d�h�c), �h�l�g�h�k�y�s�_�c�k�y �d 2,5–1,5 �f�e�g �e.�g. �<�\�b�^�m 
�b�a�h�e�b�j�h�\�Z�g�g�h�k�l�b �]�j�m�i�i �j�Z�g�g�b�o Homo �b �i�h�a�^�g�b�o 
�Z�\�k�l�j�Z�e�h�i�b�l�_�d�h�\�u�o �i�h�y�\�e�_�g�b�_ �\ �j�Z�g�g�b�o �b�g�^�m�k�l-
�j�b�y�o �e�h�d�Z�e�v�g�u�o �\�Z�j�b�Z�g�l�h�\ �[�u�e�h �g�_ �l�h�e�v�d�h �\�h�a-
�f�h�`�g�h, �g�h, �i�h�`�Z�e�m�c, �b �g�_�b�a�[�_�`�g�h. �I�h�w�l�h�f�m �\�u-
�^�_�e�_�g�b�_ �h�e�^�m�\�Z�g�k�d�h�c �b�g�^�m�k�l�j�b�b �b �^�j�m�]�b�o �b�g�^�m�k�l-
�j�b�c �i�j�b �Z�g�Z�e�b�a�_ �f�Z�l�_�j�b�Z�e�h�\ �k �i�h�a�^ �g�_ �i�e�b�h�p�_�g�h-
�\�u�o �k�l�h�y�g�h�d �\�i�h�e�g�_ �k�i�j�Z�\�_�^�e�b�\�h.

�B�g�^�m�k�l�j�b�y �H�f�h �h�l�e�b�q�Z�_�l�k�y �h�l �b�g�^�m�k�l�j�b�b �D�Z�^�Z-
�=�h�g�u �f�b�d�j�h�e�b�l�b�q�g�h�k�l�v�x �b �i�j�b�_�f�Z�f�b �i�_�j�\�b�q�g�h�c 
�h�[�j�Z�[�h�l�d�b. �<�h�a�g�b�d�Z�_�l �\�Z�`�g�u�c �\�h�i�j�h�k �h �k�l�_�i�_�g�b 
�i�j�_�_�f�k�l�\�_�g�g�h�k�l�b �f�_�`�^�m �^�h�h�e�^�m�\�Z�g�k�d�h�c �b �h�e�^�m-
�\�Z�g�k�d�h�c �l�j�Z�^�b�p�b�y�f�b. �K �l�h�q�d�b �a�j�_�g�b�y �l�_�o�g�h�e�h�]�b�b 
�i�_�j�\�b�q�g�h�]�h �j�Z�k�s�_�i�e�_�g�b�y �b�g�^�m�k�l�j�b�y �D�Z�^�Z-�=�h�g�u 
�[�h�e�_�_ �k�h�\�_�j�r�_�g�g�Z, �q�_�f �b�g�^�m�k�l�j�b�y �H�f�h, �o�h�l�y 
�^�j�_�\�g�_�_ �_�_ �[�h�e�_�_ �q�_�f �g�Z 200 �l�u�k. �e�_�l. �K.  �K�_�f�Z�\ 
�j�Z�k�k�f�Z�l�j�b�\�Z�_�l �\�k�x �_�_ �l�_�o�g�h�e�h�]�b�x �b �l�b�i�h�e�h�]�b�x 
�\ �j�Z�f�d�Z�o �h�e�^�m�\�Z�g�k�d�h�c �l�j�Z�^�b�p�b�b [  Semaw, 2000]. 
�B�a�m�q�_�g�b�_ �f�Z�l�_�j�b�Z�e�h�\ �k �f�_�k�l�h�g�Z�o�h�`�^�_�g�b�c �H�f�h, 
�\�u�y�\�b�\�r�_�_ �^�h�f�b�g�b�j�h�\�Z�g�b�_ �h�q�_�g�v �f�_�e�d�b�o �n�j�Z�]-
�f�_�g�l�h�\, �Z �l�Z�d�`�_ �g�Z�e�b�q�b�_ �l�b�i�h�\ �d�Z�f�_�g�g�h�]�h �b�g�\�_�g-
�l�Z�j�y, �g�_ �b�f�_�x�s�b�o �Z�g�Z�e�h�]�h�\ �\ �H�e�^�m�\�Z�_, �i�h�a�\�h�e�b�e�h 
�\�u�^�_�e�b�l�v �h�k�h�[�m�x �r�m�g�]�m�j�k�d�m�x �n�Z�p�b�x [  Chavaillon, 
1970]. �;�u�e�b �\�u�k�d�Z�a�Z�g�u �i�j�_�^�i�h�e�h�`�_�g�b�y �h �i�j�b�g�Z�^-
�e�_�`�g�h�k�l�b �\�k�_�o �d�Z�f�_�g�g�u�o �l�_�o�g�h�e�h�]�b�c �^�j�_�\�g�_�_ 
2 �f�e�g �e.�g. �]�h�f�b�g�b�g�Z�f, �_�s�_ �g�_ �h�k�\�h�b�\�r�b�f �h�k�g�h�\-
�g�u�_ �i�j�b�g�p�b�i�u �j�Z�k�s�_�i�e�_�g�b�y, �b �h �g�_�\�h�a�f�h�`�g�h�k�l�b 
�\�u�^�_�e�_�g�b�y �\ �^�h�h�e�^�m�\�Z�g�k�d�h�c �b�g�^�m�k�l�j�b�b �i�j�b�a�g�Z�d�h�\ 
�i�h�k�l�h�y�g�g�u�o �b �i�h�k�e�_�^�h�\�Z�l�_�e�v�g�u�o �l�_�o�g�h�e�h�]�b�q�_�k�d�b�o 
�f�_�l�h�^�h�\ [  Roche, 1989, 1996]. �I�h �f�g�_�g�b�x �F.  �D�b-
�[�m�g�v�b, �g�Z �f�_�k�l�h�g�Z�o�h�`�^�_�g�b�y�o �^�j�_�\�g�_�_ 2 �f�e�g �e.�g.
(�A�Z�i�Z�^�g�Z�y �L�m�j�d�Z�g�Z, �H�f�h) �g�Z�r�e�b �h�l�j�Z�`�_�g�b�_ �i�e�h-
�o�h�_ �a�g�Z�g�b�_ �]�h�f�b�g�b�g�Z�f�b �k�\�h�c�k�l�\ �b �d�Z�q�_�k�l�\ �b�k-
�o�h�^�g�h�]�h �k�u�j�v�y, �Z �l�Z�d�`�_ �i�e�h�o�h�_ �\�e�Z�^�_�g�b�_ �b�f�b 
�l�_�o�g�b�d�h�c �j�Z�k�d�Z�e�u�\�Z�g�b�y �d�Z�f�g�y [  Kibunjia, 1994]. 
�B�k�k�e�_�^�h�\�Z�l�_�e�v �i�h�e�Z�]�Z�_�l, �q�l�h �i�Z�j�Z�e�e�_�e�v�g�h �r�m�g-
�]�m�j�k�d�h�c �\ �A�Z�i�Z�^�g�h�c �L�m�j�d�Z�g�_ �k�m�s�_�k�l�\�h�\�Z�e�Z �^�j�m�]�Z�y 
�l�j�Z�^�b�p�b�y, �d�h�l�h�j�m�x �h�g �g�Z�a�\�Z�e �b�g�^�m�k�l�j�b�_�c �g�Z�q�m-
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�d�m�c. �I�h �\�u�[�h�j�m �b�k�o�h�^�g�h�]�h �k�u�j�v�y, �k�i�h�k�h�[�Z�f �b �l�_�o-
�g�b�d�_ �h�[�j�Z�[�h�l�d�b �d�Z�f�g�y �m�`�_ �g�Z �g�Z�q�Z�e�v�g�h�c �k�l�Z�^�b�b 
�h�g�Z, �i�h �f�g�_�g�b�x �g�_�d�h�l�h�j�u�o �m�q�_�g�u�o, �h�l�e�b�q�Z�e�Z�k�v 
�h�l �d�e�Z�k�k�b�q�_�k�d�h�c �h�e�^�m�\�Z�g�k�d�h�c.

�I�h�a�^�g�_�i�e�b�h�p�_�g�h�\�u�_ �f�_�k�l�h�g�Z�o�h�`�^�_�g�b�y, �^�Z�l�b-
�j�m�_�f�u�_ 2,6 (2,5)–2,3 (2,2) �f�e�g �e.�g., �d�h�g�p�_�g�l�j�b�j�m-
�x�l�k�y �\ �h�k�g�h�\�g�h�f �\ �k�_�\�_�j�h-�\�h�k�l�h�q�g�h�c �q�Z�k�l�b �<�_�e�b-
�d�h�]�h �:�n�j�b�d�Z�g�k�d�h�]�h �j�b�n�l�Z, �\ �[�Z�k�k�_�c�g�Z�o �k�j�_�^�g�_�]�h 
�:�\�Z�r�Z (�;�h�m�j�b, �D�Z�^�Z-�=�h�g�Z, �O�Z�^�Z�j) �b �h�a. �L�m�j�d�Z�g�Z 
(�H�f�h �b �A�Z�i�Z�^�g�Z�y �L�m�j�d�Z�g�Z), �<�b�d�l�h�j�b�y (�D�Z�g�^�`�_�j�Z), 
�Z �l�Z�d�`�_ �\ �a�Z�i�Z�^�g�h�c �q�Z�k�l�b (�K�_�g�]�Z 5�: ). �B�o �d�Z�f�_�g-
�g�u�_ �b�g�^�m�k�l�j�b�b �b�k�k�e�_�^�h�\�Z�l�_�e�b �d�e�Z�k�k�b�n�b�p�b�j�m�x�l 
�i�h-�j�Z�a�g�h�f�m: �h�e�^�m�\�Z�g�k�d�Z�y, �i�j�_�^�h�e�^�m�\�Z�g, �b�e�b �Z�j�o�Z-
�b�q�g�u�c �h�e�^�m�\�Z�g, �g�m�e�_�\�Z�y �b�g�^�m�k�l�j�b�y, �r�m�g�]�m�j�k�d�Z�y 
�n�Z�p�b�y, �b�g�^�m�k�l�j�b�Z�e�v�g�u�c �d�h�f�i�e�_�d�k �H�f�h, �n�Z�p�b�y 
�g�Z�q�m�d�m�c, �b�g�^�m�k�l�j�b�y �g�Z�q�m�d�m�c [  Chavaillon, 1970, 
1976;   Heinzelin et al., 1999;   Semaw, 2000;   Semaw 
et al., 1997;   Stout et al., 2010;    Lumley H.,   Barsky, 
  Cauche, 2009;   Roche, 2000;   Roche et al., 1999; 
  Torre, 2004;   Kibunjia, 1994; �b �^�j.].

�< �^�b�k�d�m�k�k�b�b �h�[ �b�g�^�m�k�l�j�b�y�o, �h�l�g�h�k�y�s�b�o�k�y 
�d 2,6–1,6 �f�e�g �e.�g., �\�u�^�_�e�y�x�l�k�y �^�\�_ �h�k�g�h�\�g�u�_ 
�l�h�q�d�b �a�j�_�g�b�y. �K�h�]�e�Z�k�g�h �h�^�g�h�c, �\ �w�l�h�f �o�j�h�g�h-
�e�h�]�b�q�_�k�d�h�f �b�g�l�_�j�\�Z�e�_ �\ �<�h�k�l�h�q�g�h�c �:�n�j�b�d�_ 
�[�u�e�h �g�_�k�d�h�e�v�d�h �e�h�d�Z�e�v�g�u�o �\�Z�j�b�Z�g�l�h�\ �j�Z�a�\�b�l�b�y 
�b�g�^�m�k�l �j�b�b. �< �k�h�h�l�\�_�l�k�l�\�b�b �k �^�j�m�]�h�c, �\�k�_ �b�a�\�_�k�l-
�g�u�_ �k�i�h�k�h�[�u �b �i�j�b�_�f�u �h�[�j�Z�[�h�l�d�b �d�Z�f�g�y �h�l�g�h-
�k�y�l�k�y �d �h�e�^�m�\�Z�g�k�d�h�c �b�g�^�m�k�l�j�b�b (Mode 1), �d�h-
�l�h�j�Z�y �k�m�s�_�k�l�\�h�\�Z�e�Z �g�Z �i�j�h�l�y�`�_�g�b�b 1 �f�e�g �e�_�l 
(2,6–1,6 �f�e�g �e.�g.).

�K�l�h�j�h�g�g�b�d�b �f�g�_�g�b�y �h �g�Z�e�b�q�b�b �e�h�d�Z�e�v�g�u�o 
�\�Z�j�b�Z�g�l�h�\ �\ �i�h�a�^�g�_�i�e�b�h�p�_�g�h�\�u�o �b �j�Z�g�g�_�i�e�_�c-
�k�l�h�p�_�g�h�\�u�o �b�g�^�m�k�l�j�b�y�o �i�j�b�\�h�^�y�l �p�_�e�u�c �j�y�^ �Z�j-
�]�m�f�_�g�l�h�\ [  Roche, 1989, 2000;   Delagnes,   Roche, 
2005; �b �^�j.]. �< �<�h�k�l�h�q�g�h�c �:�n�j�b�d�_ �\ �w�i�h�o�m �i�h�a�^-
�g�_�]�h �i�e�b�h�p�_�g�Z �\ �l�_�o �j�Z�c�h�g�Z�o, �]�^�_ �b�k�k�e�_�^�h�\�Z�e�b�k�v 
�i�Z�e�_�h�e�b�l�b�q�_�k�d�b�_ �f�_�k�l�h�g�Z�o�h�`�^�_�g�b�y, �j�Z�k�k�_�e�y�e�b�k�v 
�Z�\�k�l�j�Z�e�h�i�b�l�_�d�h�\�u�_ �b �i�j�_�^�k�l�Z�\�b�l�_�e�b �j�h�^�Z Homo: 
A. aethiopicus �\ �^�h�e�b�g�_ �H�f�h �b �\ �A�Z�i�Z�^�g�h�c �L�m�j�d�Z�g�_, 
A. boisei (�b�e�b P. boisei) �\ �^�h�e�b�g�_ �H�f�h �b �\ �[�Z�k�k�_�c�g�_ 
�h�a. �L�m�j�d�Z�g�Z, A. garhi �\ �^�h�e�b�g�_ �k�j�_�^�g�_�]�h �:�\�Z�r�Z, 
�j�Z�g�g�b�c Homo �\ �A�Z�i�Z�^�g�h�c �L�m�j�d�Z�g�_ �b �\ �[�Z�k�k�_�c�g�_ 
�h�a. �;�Z�j�b�g�]�h, �\ �j�Z�c�h�g�_ �O�Z�^�Z�j�Z �b �H�f�h. �K�j�_�^�b �l�_�o, 
�d�l�h �b�a�]�h�l�Z�\�e�b�\�Z�e �Z�j�l�_�n�Z�d�l�u �\ �w�i�h�o�m �i�h�a�^�g�_�]�h 
�i�e�b�h�p�_�g�Z, �g�_�k�h�f�g�_�g�g�h, �[�u�e�b �i�j�_�^�k�l�Z�\�b�l�_�e�b �j�h�^�Z 
�Z�\�k�l�j�Z�e�h�i�b�l�_�d�h�\�u�o �b �j�h�^�Z Homo. �:�g�l�j�h�i�h�e�h�]�b-
�q�_�k�d�h�_ �j�Z�a�g�h�h�[�j�Z�a�b�_ �g�_ �l�h�e�v�d�h �\�b�^�h�\�h�_, �g�h �b �j�h-
�^�h�\�h�_ �i�j�_�^�i�h�e�Z�]�Z�_�l �b �l�_�o�g�h�e�h�]�b�q�_�k�d�h�_ �j�Z�a�g�h�h�[-
�j�Z�a�b�_. �G�_�e�v�a�y, �d�h�g�_�q�g�h, �b�k�d�e�x�q�Z�l�v �\�h�a�f�h�`�g�h�k�l�v 
�i�_�j�_�^�Z�q�b �b�g�g�h�\�Z�p�b�c �\ �h�[�j�Z�[�h�l�d�_ �d�Z�f�g�y �h�l �h�^�g�h�]�h 
�l�Z�d�k�h�g�Z �d �^�j�m�]�h�f�m, �g�h �i�j�h�k�e�_�^�b�l�v �w�l�h�l �i�j�h�p�_�k�k 
�g�Z �b�f�_�x�s�_�f�k�y �f�Z�l�_�j�b�Z�e�_ �g�_�\�h�a�f�h�`�g�h. �I�j�b �b�k-

�i�h�e�v�a�h�\�Z�g�b�b �h�l�[�h�c�g�b�d�Z �^�e�y �k�d�Z�e�u�\�Z�g�b�y �h�l�s�_-
�i�h�\, �i�h �f�g�_�g�b�x �: .  �>�_�e�Z�g�v�_ �b �O.  �J�h�r�_ [  Delagnes, 
  Roche, 2005], �^�\�b�`�_�g�b�_ �j�m�d �f�h�]�e�h �[�u�l�v �j�Z�a�e�b�q-
�g�u�f. �H �e�h�\�d�h�k�l�b �j�m�d �f�Z�k�l�_�j�h�\, �a�g�Z�g�b�b �b�f�b �k�l�j�m�d-
�l�m�j�u �d�Z�f�g�y �b �\�e�Z�^�_�g�b�b �g�Z�\�u�d�Z�f�b �j�Z�k�s�_�i�e�_�g�b�y 
�f�h�`�g�h �k�m�^�b�l�v �i�h �l�h�q�g�h�k�l�b �m�^�Z�j�h�\, �g�Z�g�h�k�b�\�r�b�o�k�y 
�i�h �g�m�d�e�_�m�k�m, �d�h�e�b�q�_�k�l�\�m �k�d�h�e�h�l�u�o �k �g�_�]�h �h�l�s�_-
�i�h�\. �G�Z �k�l�h�y�g�d�_ �E�h�d�Z�e�Z�e�_�c 2�K, �d�Z�d �i�h�d�Z�a�Z�e �j�_�f�h�g-
�l�Z�,̀ �k �h�^�g�h�]�h �g�m�d�e�_�m�k�Z �k�d�Z�e�u�\�Z�e�h�k�v �\ �k�j�_�^�g�_�f 
18 �h�l�s�_�i�h�\. �H�^�b�g �d�j�m�i�g�u�c �[�m�e�u�`�g�b�d �[�u�e �j�Z�k-
�d�h�e�h�l �g�Z �l�j�b �q�Z�k�l�b, �k �d�h�l�h�j�u�o �[�u�e�h �k�g�y�l�h �[�h�e�_�_ 
73 �h�l�s�_�i�h�\. �G�m�d�e�_�m�k�u �g�Z �w�l�h�c �k�l�h�y�g�d�_ �g�_ �b�f�_�x�l 
�i�j�b�a�g�Z�d�h�\ �g�_�m�^�Z�q�g�u�o �m�^�Z�j�h�\, �d�h�l�h�j�u�_ �i�j�b �h�r�b-
�[�h�q�g�h�c �h�p�_�g�d�_ �g�_�h�[�o�h�^�b�f�h�]�h �m�k�b�e�b�y �b�e�b �i�j�b �g�Z-
�g�_�k�_�g�b�b �\ �g�_�\�_�j�g�h �\�u�[�j�Z�g�g�m�x �l�h�q�d�m �g�_ �i�j�b�\�h�^�y�l 
�d �k�d�Z�e�u�\�Z�g�b�x �h�l�s�_�i�Z. �L�h�q�g�h�k�l�v �^�\�b�`�_�g�b�y �j�m�d�b 
�b �d�b�k�l�b �[�u�e�Z �h�k�h�[�_�g�g�h �g�_�h�[�o�h�^�b�f�Z, �i�h �f�g�_�g�b�x 
�b�k�k�e�_�^�h�\�Z�l�_�e�_�c, �d�h�]�^�Z �m�^�Z�j �h�l�[�h�c�g�b�d�h�f �g�Z�g�h-
�k�b�e�k�y �i�h �i�e�h�s�Z�^�d�_, �g�Z�o�h�^�b�\�r�_�c�k�y �i�h�^ �h�k�l �j�u�f 
�m�]�e�h�f �d �i�e�h�k�d�h�k�l�b �j�Z�k�d�Z�e�u�\�Z�g�b�y. �F�Z�k�l�_�j�Z �m�f�_�e�b 
�k�d�Z�e�u�\�Z�l�v �k�_�j�b�b �h�l�s�_�i�h�\ (�^�h 9 �w�d�a.) �k �g�_�[�h�e�v�r�b�o 
�g�m�d�e�_�m�k�h�\ �j�Z�a�f�_�j�Z�f�b �g�_ �[�h�e�_�_ 5 �k�f �\ �^�e�b�g�m �b 3 �k�f 
�\ �l�h�e�s�b�g�m, �^�e�y �q�_�]�h �l�j�_�[�h�\�Z�e�b�k�v �g�_ �l�h�e�v�d�h �o�h�j�h-
�r�h �d�h�g�l�j�h�e�b�j�m�_�f�h�_ �^�\�b�`�_�g�b�_ �j�m�d, �g�h �b �k�i�h�k�h�[-
�g�h�k�l�v �m�^�_�j�`�b�\�Z�l�v �i�j�b �j�Z�[�h�l�_ �h�^�g�h�\�j�_�f�_�g�g�h �g�m�d-
�e�_�m�k �b �h�l�[�h�c�g�b�d. �F�Z�l�_�j�b�Z�e�u �k�l�h�y�g�d�b �h�l�j�Z�`�Z�x�l 
�k�i�h�k�h�[�g�h�k�l�v �_�_ �h�[�b�l�Z�l�_�e�_�c �w�n�n�_�d�l�b�\�g�h �j�Z�k�d�Z�e�u-
�\�Z�l�v �g�_ �l�h�e�v�d�h �g�_�[�h�e�v�r�b�_ �]�Z�e�v�d�b, �g�h �b �d�j�m�i�g�u�_ 
�[�m�e�u�`�g�b�d�b. �G�Z �h�l�[�h�c�g�b�d�Z�o �\�f�y�l�b�g�u �d�h�g�p�_�g�l-
�j�b�j�m�x�l�k�y �g�Z �k�l�j�h�]�h �h�]�j�Z�g�b�q�_�g�g�h�f �m�q�Z�k�l�d�_, �q�l�h 
�l�Z�d�`�_ �k�\�b�^�_�l�_�e�v�k�l�\�m�_�l �h �l�h�q�g�h�k�l�b �m�^�Z�j�Z.

�H�[�b�l�Z�l�_�e�b �k�l�h�y�g�d�b �E�h�d�Z�e�Z�e�_�c 2�K �^�_�f�h�g�k�l-
�j�b�j�m�x�l �m�f�_�g�b�_ �l�s�Z�l�_�e�v�g�h �h�l�[�b�j�Z�l�v �k�u�j�v�_ �d�Z�d 
�i�h �d�Z�q�_�k�l�\�m, �l�Z�d �b �i�h �n�h�j�f�_, �Z �l�Z�d�`�_ �i�j�b�f�_�g�_-
�g�b�_ �m�k�l�h�y�\�r�_�c�k�y �k�b�k�l�_�f�u �i�j�b�_�f�h�\ �j�Z�k�s�_�i�e�_�g�b�y 
�g�m�d�e�_�m�k�Z �b �k�i�h�k�h�[�g�h�k�l�v �i�e�Z�g�b�j�h�\�Z�l�v �i�j�h�p�_�k�k 
�j�Z�k�s�_�i�e�_�g�b�y �^�e�y �i�h�e�m�q�_�g�b�y �g�_�h�[�o�h�^�b�f�u�o �k�d�h-
�e�h�\. �L�h�q�g�h�k�l�v �m�^�Z�j�Z, �g�_�[�h�e�v�r�h�c �i�j�h�p�_�g�l �[�j�Z�d�Z 
�b �f�Z�d�k�b�f�Z�e�v�g�h�_ �b�k�i�h�e�v�a�h�\�Z�g�b�_ �g�m�d�e�_�m�k�Z �^�e�y �k�d�Z-
�e�u�\�Z�g�b�y �h�l�s�_�i�h�\ �m�d�Z�a�u�\�Z�x�l �g�Z �l�h, �q�l�h �m �f�Z�k�l�_�j�h�\ 
�[�u�e�b �m�k�l�h�y�\�r�b�_�k�y �i�j�b�_�f�u �b �l�_�o�g�b�q�_�k�d�b�_ �g�Z�\�u�d�b 
�j�Z�k�s�_�i�e�_�g�b�y. �<�k�_ �w�l�h �g�_ �b�k�d�e�x�q�Z�_�l, �Z �i�j�_�^�i�h�e�Z-
�]�Z�_�l �g�_�h�[�o�h�^�b�f�h�k�l�v �i�_�j�_�^�Z�q�b �\�g�m�l�j�b �h�i�j�_�^�_�e�_�g-
�g�h�]�h �d�h�e�e�_�d�l�b�\�Z �h�i�u�l�Z �b �a�g�Z�g�b�c �i�h �h�l�[�h�j�m �k�u�j�v�y 
�^�e�y �^�Z�e�v�g�_�c�r�_�c �h�[�j�Z�[�h�l�d�b, �Z �l�Z�d�`�_ �l�_�o�g�b�q�_�k�d�b�o 
�g�Z�\�u�d�h�\ �b �i�j�b�_�f�h�\.

�F�Z�l�_�j�b�Z�e�u �k�h�k�_�^�g�_�]�h �f�_�k�l�h�g�Z�o�h�`�^�_�g�b�y �E�h-
�d�Z�e�Z�e�_�c 1 �i�h�a�\�h�e�y�x�l �i�j�h�k�e�_�^�b�l�v �^�j�m�]�b�_, �f�_�g�_�_ 
�w�n�n�_�d�l�b�\�g�u�_ �i�j�b�_�f�u �b �k�i�h�k�h�[�u �h�[�j�Z�[�h�l�d�b �d�Z�f-
�g�y. �A�Z�]�h�l�h�\�d�b �i�h�^�[�b�j�Z�e�b�k�v �[�_�k�k�b�k�l�_�f�g�h. �K�j�_�^�b 
�g�b�o – �g�_�f�Z�e�h �h�\�Z�e�v�g�u�o �]�Z�e�_�d, �d�h�l�h�j�u�_ �g�_ �b�f�_�e�b 
�i�e�h�k�d�b�o �i�h�\�_�j�o�g�h�k�l�_�c �b �h�k�l�j�u�o �m�]�e�h�\ �^�e�y �\�u�[�h�j�Z
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� � � � � � �  � * I.  �ð������������������������ �������� Homo �� �î�"�������� �� ������ ���)�#���� �� �ó�����������,

�m�^�Z�j�g�h�c �b �j�Z�[�h�q�_�c �i�e�h�s�Z�^�h�d. �I�h �y�^�j�b�s�m �g�Z�g�h-
�k�b�e�b�k�v �m�^�Z�j�u, �d�h�l�h�j�u�_ �g�_ �^�Z�\�Z�e�b �`�_�e�Z�_�f�h�]�h �j�_-
�a�m�e�v�l�Z�l�Z: �m�^�Z�j�u, �i�j�h�b�a�\�h�^�b�f�u�_ �\ �g�_�i�j�Z�\�b�e�v�g�h�c 
�i�h�k�e�_�^�h�\�Z�l�_�e�v�g�h�k�l�b, �i�j�h�l�b�\�h�j�_�q�b�e�b �^�j�m�] �^�j�m�]�m 
�b �i�h�a�\�h�e�y�e�b �i�h�e�m�q�b�l�v �g�_�[�h�e�v�r�h�_ �d�h�e�b�q�_�k�l�\�h �h�l -
�s�_�i�h�\, �d�h�l�h�j�u�_ �f�h�`�g�h �[�u�e�h �w�n�n�_�d�l�b�\�g�h �b�k�i�h�e�v-
�a�h�\�Z�l�v �^�e�y �^�Z�e�v�g�_�c�r�_�c �j�Z�[�h�l�u. �I�h �f�g�_�g�b�x �b�k-
�k�e�_�^�h�\�Z�l�_�e�_�c, �h�[�j�Z�[�h�l�d�Z �d�Z�f�g�y �g�Z �k�l�h�y�g�d�_ �E�h-
�d�Z�e�Z�e�_�c 1 �[�u�e�Z �j�Z�a�g�h�l�b�i�g�h�c, �_�_ �g�_�e�v�a�y �g�Z�a�\�Z�l�v 
�h�j�]�Z�g�b�a�h�\�Z�g�g�h�c. �:�j�l�_�n�Z�d�l�u �k �w�l�h�]�h �f�_�k�l�h�g�Z�o�h�`-
�^�_�g�b�y �g�_ �h�l�j�Z�`�Z�x�l �l�Z�d�b�o �l�_�o�g�b�q�_�k�d�b�o �g�Z�\�u�d�h�\, 
�m�f�_�g�b�y �b �e�h�\�d�h�k�l�b �j�m�d �f�Z�k�l�_�j�h�\ �i�h �h�[�j�Z�[�h�l�d�_ 
�d�Z�f�g�y, �d�h�l�h�j�u�f�b �h�[�e�Z�^�Z�e�b �h�[�b�l�Z�l�_�e�b �k�h�k�_�^�g�_�c 
�k�l�h�y�g�d�b �E�h�d�Z�e�Z�e�_�c 2�K [Ibid., p. 468].

�L�Z�d�b�f �h�[�j�Z�a�h�f, �^�j�_�\�g�b�_ �]�h�f�b�g�b�g�u, �b�a�]�h�l�Z�\-
�e�b�\�Z�\�r�b�_ �b �b�k�i�h�e�v�a�h�\�Z�\�r�b�_ �d�Z�f�_�g�g�u�_ �b�a�^�_�e�b�y 
2,3 �f�e�g �e.�g. �\ �A�Z�i�Z�^�g�h�c �L�m�j�d�Z�g�_, �^�_�f�h�g�k�l�j�b�j�m�x�l 
�j�Z�a�e�b�q�g�u�_ �m�j�h�\�g�b �l�_�o�g�b�q�_�k�d�b�o �g�Z�\�u�d�h�\. �G�_�d�h�l�h-
�j�u�_ �b�k�k�e�_�^�h�\�Z�l�_�e�b �h�[�t�y�k�g�y�x�l �l�Z�d�m�x �j�Z�a�g�b�p�m �l�_�f, 
�q�l�h �w�l�b �k�l�h�y�g�d�b �j�Z�a�^�_�e�y�x�l 100 �l�u�k. �e�_�l [  Brown, 
  Gathogo, 2002].

�: .  �>�_�e�Z�g�v�_ �b �O.  �J�h�r�_, �k�j�Z�\�g�b�\ �f�Z�l�_�j�b�Z�e�u
�f�_�k�l�h�g�Z�o�h�`�^�_�g�b�c �i�h�a�^�g�_�]�h �i�e�b�h�p�_�g�Z �\ �<�h�k�l�h�q-
�g�h�c �:�n�j�b�d�_, �h�l�g�h�k�y�s�b�o�k�y �d 2,6–2,0 �f�e�g �e.�g., 
�i�j�b�r�e�b �d �\�u�\�h�^�m, �q�l�h �w�l�b �b�g�^�m�k�l�j�b�b �h�l�j�Z�`�Z�x�l 
�j�Z�a�g�u�_ �l�_�o�g�b�q�_�k�d�b�_ �b �l�_�o�g�h�e�h�]�b�q�_�k�d�b�_ �a�g�Z�g�b�y
�b �i�j�b�_�f�u �i�_�j�\�b�q�g�h�c �h�[�j�Z�[�h�l�d�b �d�Z�f�g�y, �b�o �g�_�\�h�a-
�f�h�`�g�h �h�l�g�_�k�l�b �d �h�^�g�h�f�m �l�_�o�g�b�d�h-�d�m�e�v�l�m�j�g�h�f�m 
�d�h�f�i�e�_�d�k�m �h�e�^�m�\�Z�g. �B�g�^�m�k�l�j�b�b �g�Z �w�l�b�o �k�l�h�y�g�d�Z�o 
�k�m�s�_�k�l�\�_�g�g�h �h�l�e�b�q�Z�x�l�k�y �^�j�m�] �h�l �^�j�m�]�Z �b �^�_�f�h�g�k�l-
�j�b�j�m�x�l �w�\�h�e�x�p�b�h�g�g�h�_ �j�Z�a�\�b�l�b�_, �Z �g�_ �l�_�o�g�b�d�h-
�l�b�i�h�e�h�]�b�q�_�k�d�b�c �a�Z�k�l�h�c.

�G�Z�b�[�h�e�_�_ �i�h�k�e�_�^�h�\�Z�l�_�e�v�g�u�f �k�l�h�j�h�g�g�b�d�h�f 
�]�b�i�h�l�_�a�u �g�_�i�j�_�j�u�\�g�h�]�h �j�Z�a�\�b�l�b�y �b�g�^�m�k�l�j�b�b 
2,6–1,6 �f�e�g �e.�g. �y�\�e�y�_�l�k�y �K.  �K�_�f�Z�\ [  Semaw, 
2000;   Semaw,   Renne,   Harris et al., 1997;   Semaw, 
 Rogers,  Quade et al., 2003; �b �^�j.]. �H�g �k�q�b�l�Z�_�l, �q�l�h 
�\�k�_ �f�_�k�l�h�g�Z�o�h�`�^�_�g�b�y �g�Z �l�_�j�j�b�l�h�j�b�b �<�h�k�l�h�q�g�h�c 
�:�n�j�b�d�b �o�Z�j�Z�d�l�_�j�b�a�m�x�l�k�y �g�_�k�d�h�e�v�d�b�f�b �h�[�s�b�f�b 
�i�j�b�g�p�b�i�Z�f�b �h�[�j�Z�[�h�l�d�b �d�Z�f�g�y �b �w�l�h �i�h�a�\�h�e�y�_�l 
�h�[�t�_�^�b�g�b�l�v �b�o �\ �_�^�b�g�u�c �b�k�l�h�j�b�d�h-�d�m�e�v�l�m�j�g�u�c 
�d�h�f�i�e�_�d�k. �< �l�h �\�j�_�f�y �^�e�y �h�[�j�Z�[�h�l�d�b �\�u�[�b�j�Z�e�b�k�v 
�h�i�j�_�^�_�e�_�g�g�u�_ �i�h�j�h�^�u �d�Z�f�g�y, �i�j�b�]�h�^�g�u�_ �d �j�Z�k-
�s�_�i�e�_�g�b�x. �I�j�b �h�l�k�m�l�k�l�\�b�b �l�Z�d�h�]�h �k�u�j�v�y �h�[�b�l�Z-
�l�_�e�b �k�l�h�y�g�h�d �\ �_�]�h �i�h�b�k�d�Z�o �f�h�]�e�b �i�j�_�h�^�h�e�_�\�Z�l�v 
�a�g�Z�q�b�l�_�e�v�g�u�_ �j�Z�k�k�l�h�y�g�b�y. �G�Z�q�b�g�Z�y �k�h �\�j�_�f�_�g�b 
�n�m�g�d�p�b�h�g�b�j�h�\�Z�g�b�y �k�l�h�y�g�h�d �\ �[�Z�k�k�_�c�g�_ �D�Z�^�Z-�=�h�g�u 
�f�Z�k�l�_�j�Z �m�`�_ �b�f�_�e�b �i�j�_�^�k�l�Z�\�e�_�g�b�_ �h �j�Z�d�h�\�b�k�l�h�f 
�b�a�e�h�f�_, �b�k�i�h�e�v�a�h�\�Z�e�b �h�k�l�j�u�c �m�]�h�e, �h�[�j�Z�a�h�\�Z�g�g�u�c 
�m�^�Z�j�g�h�c �i�e�h�s�Z�^�d�h�c �b �i�h�\�_�j�o�g�h�k�l�v�x, �k �d�h�l�h�j�h�c 
�k�d�Z�e�u�\�Z�e�b �h�l�s�_�i�u. �G�Z �k�l�h�y�g�d�Z�o �i�h�a�^�g�_�i�e�b�h�p�_�g�h-
�\�h�]�h �\�j�_�f�_�g�b �h�k�g�h�\�g�u�f�b �Z�j�l�_�n�Z�d�l�Z�f�b �y�\�e�y�x�l�k�y 

�g�m�d�e�_�m�k�u �b �h�l�s�_�i�u. �G�_�[�h�e�v�r�Z�y �q�Z�k�l�v �h�l�s�_�i�h�\ 
�g�_�k�_�l �k�e�_�^�u �f�h�^�b�n�b�d�Z�p�b�b. �G�Z �g�_�d�h�l�h�j�u�o �h�l�s�_-
�i�Z�o �b�f�_�x�l�k�y �s�_�j�[�b�g�u �b �i�j�b�a�g�Z�d�b �b�k�i�h�e�v�a�h�\�Z-
�g�b�y �\ �j�Z�a�e�b�q�g�u�o �l�j�m�^�h�\�u�o �i�j�h�p�_�k�k�Z�o �[�_�a �^�h�i�h�e-
�g�b�l�_�e�v�g�h�c �h�[�j�Z�[�h�l�d�b. �<�k�_ �f�_�k�l�h�g�Z�o�h�`�^�_�g�b�y
�g�Z�o�h�^�y�l�k�y �m �\�h�^�h�_�f�h�\, �h�d�j�m�`�_�g�g�u�o �^�_�j�_�\�v�y�f�b, 
�d�h �l�h�j�u�_ �f�h�]�e�b �b�k�i�h�e�v�a�h�\�Z�l�v�k�y �^�e�y �k�h�h�j�m�`�_�g�b�y 
�`�b�e�b�s �b �m�d�j�u�l�b�c �h�l �o�b�s�g�b�d�h�\.

�K�o�h�^�g�h�c �i�h�a�b�p�b�b �i�j�b�^�_�j�`�b�\�Z�x�l�k�y �>.  �K�l�h-
�m�l �b �_�]�h �d�h�e�e�_�]�b [  Stout et al., 2010]. �<�k�e�_�^ �a�Z 
�: .  �M�Z�c�l�_�g�h�f �b �_�]�h �k�h�Z�\�l�h�j�Z�f�b [  Whiten et al., 
2001], �h�g�b �i�u�l�Z�x�l�k�y �h�l�\�_�l�b�l�v �g�Z �\�h�i�j�h�k �h �l�h�f, 
�k �h�^�g�b�f �p�_�g�l �j�h�f �b�e�b �g�_�k�d�h�e�v�d�b�f�b �k�\�y�a�Z�g�u �i�j�h-
�b�k�o�h�`�^�_�g�b�_ �b �j�Z�k�i�j�h�k�l�j�Z�g�_�g�b�_ �h�e�^�m�\�Z�g�k�d�h�c �b�g-
�^�m�k�l�j�b�b? �:�j�o�_�h�e�h�]�b�q�_�k�d�b�c �f�Z�l�_�j�b�Z�e �k�\�b�^�_�l�_�e�v-
�k�l�\�m�_�l, �i�h �b�o �f�g�_�g�b�x, �h �\�g�_�a�Z�i�g�h�f �i�h�y�\�e�_�g�b�b 
�h�j�m�^�b�c�g�h�c �^�_�y�l�_�e�v�g�h�k�l�b �m �]�h�f�b�g�b�g �g�Z �g�_�k�d�h�e�v-
�d�b�o �k�l�h�y�g�d�Z�o �\ �[�Z�k�k�_�c�g�_ �D�Z�^�Z-�=�h�g�u 2,6 �f�e�g �e.�g. 
�G�Z �f�_�k�l�h�g�Z�o�h�`�^�_�g�b�b OGS 6 �d�Z�f�_�g�g�u�_ �h�j�m�^�b�y 
�k�h�i�j�h�\�h�`�^�Z�x�l�k�y �d�h�k�l�y�f�b �`�b�\�h�l�g�u�o �k�h �k�e�_�^�Z-
�f�b �j�_�a�Z�g�b�y. �K�l�h�y�g�d�b �k �d�Z�f�_�g�g�u�f�b �b�a�^�_�e�b�y�f�b, 
�h�l�g�h�k�y�s�b�_�k�y �i�j�b�f�_�j�g�h �d 2,4–2,3 �f�e�g �e.�g., �[�u�e�b 
�h�l�d�j�u�l�u �b �\ �^�j�m�]�b�o �f�_�k�l�Z�o �<�h�k�l�h�q�g�h�c �:�n�j�b�d�b. 
�W�l�h �k�\�b�^�_�l�_�e�v�k�l�\�m�_�l, �d�Z�d �k�q�b�l�Z�x�l �>.  �K�l�h�m�l �b �_�]�h 
�k�h�Z�\�l�h�j�u, �h �j�Z�k�i�j�h�k�l�j�Z�g�_�g�b�b �Fode 1 �b�a �h�^�g�h�]�h 
�b�k�l�h�q�g�b�d�Z. �B�g�l�_�g�k�b�\�g�u�_ �i�h�e�_�\�u�_ �b�k�k�e�_�^�h�\�Z�g�b�y 
�[�h�e�_�_ �^�j�_�\�g�b�o �h�l�e�h�`�_�g�b�c �\ �[�Z�k�k�_�c�g�_ �D�Z�^�Z-�=�h�g�u 
�g�_ �\�u�y�\�b�e�b �f�_�k�l�h�g�Z�o�h�`�^�_�g�b�c, �d�h�l�h�j�u�_ �^�Z�l�b�j�m-
�x�l�k�y 2,7 �f�e�g �e.�g. �b �[�h�e�_�_. �J�_�a�m�e�v�l�Z�l�h�f �Z�g�l�j�h-
�i�h�]�_�g�g�h�]�h �\�h�a�^�_�c�k�l�\�b�y �g�Z �]�h�j�g�u�_ �i�h�j�h�^�u �k�l�Z�e�h 
�i�h�y�\�e�_�g�b�_ �j�Z�d�h�\�b�k�l�h�]�h �b�a�e�h�f�Z �i�j�b �h�[�j�Z�[�h�l�d�_ 
�d�Z�f�g�y, �q�l�h �^�Z�e�h �g�Z�q�Z�e�h �i�j�h�p�_�k�k�m �b�a�]�h�l�h�\�e�_�g�b�y 
�Z�j�l�_�n�Z�d�l�h�\. �B�k�k�e�_�^�h�\�Z�l�_�e�b �h�l�f�_�q�Z�x�l, �q�l�h �k�_�g-
�k�h�j�g�h-�^�\�b�]�Z�l�_�e�v�g�u�_ �b �d�h�]�g�b�l�b�\�g�u�_ �k�i�h�k�h�[�g�h�k�l�b 
�i�h�a�\�h�e�b�e�b �q�_�e�h�\�_�d�m �k�n�h�j�f�b�j�h�\�Z�l�v �h�e�^�m�\�Z�g�k�d�b�c 
�b�k�l�h�j�b�d�h-�d�m�e�v�l�m�j�g�u�c �d�h�f�i�e�_�d�k �b �g�_�l �g�b�d�Z�d�b�o 
�k�\�b�^�_�l�_�e�v�k�l�\ �^�h�h�e�^�m�\�Z�g�k�d�h�c �k�l�Z�^�b�b �\ �h�[�j�Z�[�h�l�d�_ 
�d�Z�f�g�y. �< �l�_�q�_�g�b�_ �i�h�k�e�_�^�m�x�s�_�]�h �f�b�e�e�b�h�g�Z �e�_�l, 
�\�i�e�h�l�v �^�h �i�h�y�\�e�_�g�b�y �Z�r�_�e�v�k�d�h�c �b�g�^�m�k�l�j�b�b, �\ �l�_�o-
�g�b�d�_ �b�a�]�h�l�h�\�e�_�g�b�y �d�Z�f�_�g�g�u�o �h�j�m�^�b�c �g�Z�[�e�x�^�Z-
�_�l�k�y «�a�Z�k�l�h�c», �d�h�l�h�j�u�c �h�a�g�Z�q�Z�_�l �g�_ �h�l�k�m�l�k�l�\�b�_ 
�j�Z�a�g�h�h�[�j�Z�a�b�y, �Z «�j�Z�\�g�h�\�_�k�b�_» [  Stout et al., 2010, 
p. 489]. �L�Z�d�h�c �l�h�q�d�b �a�j�_�g�b�y �i�j�b�^�_�j�`�b�\�Z�x�l�k�y �f�g�h-
�]�b�_ �k�i�_�p�b�Z�e�b�k�l�u.

�>�j�m�]�h�]�h �f�g�_�g�b�y �h �\�Z�j�b�Z�[�_�e�v�g�h�k�l�b �i�h�a�^�g�_-
�i�e�b�h�p�_�g�h�\�u�o �b�g�^�m�k�l�j�b�c �<�h�k�l�h�q�g�h�c �:�n�j�b�d�b 
�i�j�b�^�_�j �`�b�\�Z�x�l�k�y �O. �^�_  �E�x�f�e�_�c �b �_�]�h �k�h�Z�\�l�h�j�u 
[ Lumley H. et al., 2005;  Lumley M.-A. et al., 2006; 
 Lumley H.,   Barsky,   Cauche, 2009; �b �^�j.]. �H�g�b �k�q�b-
�l�Z�x�l, �q�l�h �\�k�_ �b�g�^�m�k�l�j�b�b �\ �<�h�k�l�h�q�g�h�c �:�n�j�b�d�_ 
�^�j�_�\�g�_�_ 1,9 �f�e�g �e.�g. �b�f�_�x�l �h�[�s�b�_ �q�_�j�l�u �b �b�o 
�f�h�`�g�h �h�[�t�_�^�b�g�b�l�v �\ �i�j�_�^�h�e�^�m�\�Z�g, �b�e�b �Z�j�o�Z�b�q-
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�g�u�c �h�e�^�m�\�Z�g. �K�Z�f�u�_ �j�Z�g�g�b�_ �b�g�^�m�k�l�j�b�b �\�h�a�j�Z�k�l�h�f 
�[�h�e�_�_ 2,5 �f�e�g �e�_�l, �a�Z�n�b�d�k�b�j�h�\�Z�g�g�u�_ �\ �[�Z�k�k�_�c�g�_ 
�D�Z�^�Z-�=�h�g�u, �o�Z�j�Z�d�l�_�j�b�a�m�x�l�k�y �i�j�_�h�[�e�Z�^�Z�g�b�_�f 
�i�j�h�^�m�d�l�h�\ �i�_�j�\�b�q�g�h�]�h �j�Z�k�s�_�i�e�_�g�b�y, �h�l�s�_�i�h�\ 
�b �n�j�Z�]�f�_�g�l�h�\ �g�m�d�e�_�m�k�h�\. �< �g�b�o �g�_�f�g�h�]�h �]�Z�e�_�q�g�u�o 
�h�j�m�^�b�c. �Q�Z�k�l�h �i�_�j�\�b�q�g�h�_ �j�Z�k�s�_�i�e�_�g�b�_ �i�j�h�b�a�\�h-
�^�b�e�h�k�v �m�^�Z�j�h�f �h�l�[�h�c�g�b�d�Z �i�h �g�m�d�e�_�m�k�m, �m�k�l�Z�g�h�\-
�e�_�g�g�h�f�m �g�Z �g�Z�d�h�\�Z�e�v�g�_. �W�d�k�i�e�m�Z�l�Z�p�b�y �g�m�d�e�_�m�k�h�\ 
�[�u�e�Z �h�l�g�h�k�b�l�_�e�v�g�h �b�g�l�_�g�k�b�\�g�h�c, �k�h �k�g�y�l�b�_�f �a�g�Z-
�q�b�l�_�e�v�g�h�]�h �d�h�e�b�q�_�k�l�\�Z �h�l�s�_�i�h�\ �k �h�^�g�h�]�h �y�^�j�b-
�s�Z. �H�l�s�_�i�u �k�j�Z�\�g�b�l�_�e�v�g�h �g�_�[�h�e�v�r�b�o �j�Z�a�f�_�j�h�\. 
�G�Z �f�_�k�l�h�g�Z�o�h�`�^�_�g�b�y�o �g�_ �g�Z�c�^�_�g�h �g�_�[�h�e�v�r�b�o 
�k�l�Z�g�^�Z�j�l�b�a�b�j�h�\�Z�g�g�u�o �h�j�m�^�b�c �k �i�j�b�a�g�Z�d�Z�f�b �j�_-
�l�m�r�b, �f�h�^�b�n�b�p�b�j�m�x�s�_�c �d�j�Z�y �k�d�h�e�Z.

�G�Z �f�_�k�l�h�g�Z�o�h�`�^�_�g�b�y�o �E�h�d�Z�e�Z�e�_�c 1 �b 2�K �i�j�_�-̂
�k�l�Z�\�e�_�g�Z �b�g�^�m�k�l�j�b�y, �h�q�_�g�v �i�h�o�h�`�Z�y �g�Z �b�g�^�m�k�l�j�b�x 
�f�_�k�l�h�g�Z�o�h�`�^�_�g�b�c �D�Z�^�Z-�=�h�g�u. �H�g�Z �\�d�e�x�q�Z�_�l �\ �h�k-
�g�h�\�g�h�f �g�_�f�h�^�b�n�b�p�b�j�h�\�Z�g�g�u�_ �h�l�s�_�i�u, �h�[�e�h�f�d�b, 
�k�j�Z�[�h�l�Z�g�g�u�_ �g�m�d�e�_�m�k�u. �J�_�f�h�g�l�Z�` �i�h�a�\�h�e�b�e �a�Z�n�b�d-
�k�b�j�h�\�Z�l�v �i�h�k�e�_�^�h�\�Z�l�_�e�v�g�h�k�l�v �k�b�k�l�_�f�Z�l�b�q�_�k�d�b�o �k�g�y-
�l�b�c �g�_�[�h�e�v�r�b�o �i�h �j�Z�a�f�_�j�m �h�l�s�_�i�h�\. �K �g�_�d�h �l�h�j�u�o 
�g�m�d�e�_�m�k�h�\ �k�g�b�f�Z�e�b �^�h 50 �h�l�s�_�i�h�\. �H�g�b, �d�Z�d �i�j�Z�\�b-
�e�h, �g�_�f�h�^�b�n�b�p�b�j�h�\�Z�g�g�u�_, �k�e�_�^�u �j�_�l�m�r�b �b�f�_�x�l�k�y 
�e�b�r�v �g�Z �g�_�k�d�h�e�v�d�b�o �h�l�s�_�i�Z�o. �< �i�_�j�\�h�g�Z�q�Z�e�v�g�h�f 
�j�Z�k�s�_�i�e�_�g�b�b �i�j�_�h�[�e�Z�^�Z�x�s�b�f �[�u�e�h �h�^�g�h�k�l�h�j�h�g-
�g�_�_ �j�Z�k�s�_�i�e�_�g�b�_ �h�^�g�h �i�h�e�x�k�g�u�f�b �k�g�y�l�b�y�f�b, �j�_-
�`�_ – �f�g�h�]�h�i�h�e�x�k�g�u�f�b �b�e�b �j�Z�^�b�Z�e�v  �g�u�f�b. �B�g�h�]�^�Z 
�b�k�i�h�e�v�a�h�\�Z�e�h�k�v �^�\�m- �b�e�b �f�g�h�]�h �k�l�h�j�h�g�g�_�_ �h�j�l�h�]�h-
�g�Z�e�v�g�h�_ �j�Z�k�s�_�i�e�_�g�b�_.

�<�k�_ �w�l�b �Z�j�o�Z�b�q�g�u�_ �b�g�^�m�k�l�j�b�b �O. �^�_  �E�x�f�e�_�c 
�b �_�]�h �k�h�Z�\�l�h�j�u �i�j�_�^�e�h�`�b�e�b �h�[�t�_�^�b�g�b�l�v �\ �b�k�l�h-
�j�b�d�h-�d�m�e�v�l�m�j�g�u�c �d�h�f�i�e�_�d�k �i�j�_�^�h�e�^�m�\�Z�g, �b�e�b �Z�j-
�o�Z�b�q�g�u�c �h�e�^�m�\�Z�g. �I�j�b �w�l�h�f �h�g�b �m�l�h�q�g�b�e�b, �q�l�h 
�i�j�_�^�h�e�^�m�\�Z�g – �w�l�h �g�_ �_�^�b�g�Z�y �h�^�g�h�j�h�^�g�Z�y �d�m�e�v�l�m�j�Z 
�k �q�_�l�d�b�f�b �l�_�o�g�h�e�h�]�b�q�_�k�d�b�f�b �b �l�b�i�h�e�h�]�b�q�_ �k�d�b�f�b 
�i�Z�j�Z�f�_�l�j�Z�f�b, �Z �h�i�j�_�^�_�e�_�g�g�Z�y �k�l�Z�^�b�y �d�m�e�v�l�m�j�g�h�c 
�w�\�h�e�x�p�b�b, �g�Z �d�h�l�h�j�h�c �g�_�[�h�e�v�r�b�_ �k�l�Z�g�^�Z�j�l�g�u�_ 
�h�j�m�^�b�y �g�Z �h�l�s�_�i�Z�o �b�e�b �h�[�e�h�f�d�Z�o �_�s�_ �g�_ �h�n�h�j�f-
�e�y�e�b�k�v �k �i�h�f�h�s�v�x �j�_�l�m�r�b, �f�h�^�b�n�b�p�b�j�m�x�s�_�c 
�b�k�o�h�^�g�m�x �n�h�j�f�m �a�Z�]�h�l�h�\�d�b, �g�_ �[�u�e�h �j�Z�a�g�h�h�[�j�Z�a-
�g�u�o �k�b�k�l�_�f �i�_�j�\�b�q�g�h�]�h �j�Z�k�s�_�i�e�_�g�b�y �b �o�h�j�h�r�h 
�h�n�h�j�f�e�_�g�g�u�o �l�b�i�h�\ �g�m�d�e�_�m�k�h�\, �j�Z�a�g�h�h�[�j�Z�a�g�u�o 
�l�b�i�h�\ �q�h�i�i�_�j�h�\ �b �q�h�i�i�b�g�]�h�\, �g�_�[�h�e�v�r�b�o �f�h�^�b-
�n�b�p�b�j�h�\�Z�g�g�u�o �b�a�^�_�e�b�c (�k�d�j�_�[�d�h�\, �k�d�j�_�[�_�e, �a�m�[-
�q�Z�l�u�o �n�h�j�f), �Z �l�Z�d�`�_ �i�h�e�b�w�^�j�h�\ �b �k�n�_�j�h�b�^�h�\.

�I�h �f�g�_�g�b�x �?.  �D�Z�j�[�h�g�_�e�e�Z �b �k�h�Z�\�l�h�j�h�\, �k�b�k-
�l�_�f�Z�l�b�q�_�k�d�h�_ �b�k�i�h�e�v�a�h�\�Z�g�b�_ �h�j�m�^�b�c, �h�k�h�[�_�g�g�h 
�r�b�f�i�Z�g�a�_, �i�h�a�\�h�e�y�_�l �i�j�_�^�i�h�e�h�`�b�l�v, �q�l�h �i�_�j�\�h�_ 
�j�Z�a�^�_�e�_�g�b�_ �\ �g�Z�q�Z�e�v�g�h�c �n�Z�a�_ �b�k�i�h�e�v�a�h�\�Z�g�b�y �h�j�m-
�^�b�c �i�j�h�b�a�h�r�e�h �g�Z �k�l�Z�^�b�b �r�b�f�i�Z�g�a�_ �b �Z�\�k�l�j�Z-
�e�h�i�b�l�_�d�h�\�u�o [  Carbonell et al., 2009], �\�h�a�f�h�`�g�h, 
�f�_�`�^�m 3,0–2,6 �f�e�g �e.�g. �B�k�k�e�_�^�h�\�Z�l�_�e�b �\�u�^�_�e�y�x�l 

�l�j�b �w�l�Z�i�Z, �l�j�b �n�Z�a�u �w�\�h�e�x�p�b�b �d�Z�f�_�g�g�u�o �l�_�o�g�h�e�h-
�]�b�c. �G�Z�q�Z�e�v�g�h�c �[�u�e�Z �]�b�i�h�l�_�l�b�q�_�k�d�Z�y �]�h�f�h�]�_�g�g�Z�y 
�g�m�e�_�\�Z�y (�l�b�i 0) �k�l�Z�^�b�y. �I�_�j�\�Z�y �n�Z�a�Z, �d�h�l�h�j�m�x 
�g�Z�a�u�\�Z�x�l �n�Z�a�h�c �b�a�f�_�g�q�b�\�h�k�l�b, �i�j�_�^�k�l�Z�\�e�_�g�Z 
�f�_�k�l�h �g�Z�o�h�`�^�_�g�b�y�f�b, �j�Z�k�i�h�e�h�`�_�g�g�u�f�b �\ �[�Z�k�k�_�c�g�_ 
�D�Z�^�Z-�=�h�g�u, �b �^�j�m�]�b�f�b, �o�j�h�g�h�e�h�]�b�q�_�k�d�b �h�l�g�h�k�y-
�s�b�f�b�k�y �d �i�h�a�^�g�_�f�m �i�e�b�h�p�_�g�m. �>�e�y �g�_�_ �o�Z�j�Z�d�l�_�j�g�h 
�b�k�i�h�e�v�a�h�\�Z�g�b�_ �h�j�l�h�]�h�g�Z�e�v�g�h�]�h �b �^�b�k�d�h�b�^�Z�e�v�g�h�]�h 
�f�_�l�h�^�h�\ �i�_�j�\�b�q�g�h�]�h �j�Z�k�s�_�i�e�_�g�b�y. �K�d�Z�e�u�\�Z�g�b�_ 
�h�l�s�_�i�h�\ �i�j�h�b�a�\�h�^�b�e�h�k�v �\ �h�k�g�h�\�g�h�f �\ �h�^�g�h�f 
�g�Z�i�j�Z�\�e�_�g�b�b. �<�l�h�j�Z�y �n�Z�a�Z �h�l�e�b�q�Z�_�l�k�y �j�Z�a�g�h�h�[-
�j�Z�a�b�_�f; �d �g�_�c �h�l�g�h�k�y�l�k�y �f�_�k�l�h�g�Z�o�h�`�^�_�g�b�y �d�e�Z�k-
�k�b�q�_�k�d�h�]�h �h�e�^�m�\�Z�g�Z. �W�l�h�f�m �w�l�Z�i�m �k�h�h�l�\�_�l�k�l�\�m�_�l 
�^�\�m�k�l�h�j�h�g�g�_�_ �k�d�Z�e�u�\�Z�g�b�_ �h�l�s�_�i�h�\ �k �g�m�d�e�_�m�k�h�\. 
�H�l�s�_�i�u �f�h�^�b�n�b�p�b�j�h�\�Z�e�b�k�v �k �i�h�f�h�s�v�x �j�_�l�m�r�b. 
�I�j�h�b�a�h�r�e�Z �k�l�Z�g�^�Z�j�l�b�a�Z�p�b�y �g�_�d�h�l�h�j�u�o �h�j�m�^�b�c, 
�i�h�y�\�b�e�b�k�v �f�g�h�]�h�]�j�Z�g�g�b�d�b. �L�j�_�l�v�x �n�Z�a�m �h�i�j�_�^�_-
�e�y�_�l �f�g�h�`�_�k�l �\�_�g�g�h�k�l�v. �D �w�l�h�c �k�l�Z�^�b�b �h�l�g�h�k�b�l�k�y 
�Z�r�_�e�v�k�d�Z�y �b�g�^�m�k�l�j�b�y. �>�e�y �g�_�_ �o�Z�j�Z�d�l�_�j�g�u �^�b�k�d�h-
�b�^�Z�e�v�g�h�_ �k�d�Z�e�u�\�Z�g�b�_, �i�j�h�b�a�\�h�^�k�l�\�h �d�j�m�i�g�u�o �h�l-
�s�_�i�h�\ �b �d�j�m�i�g�u�o �k�l�Z�g�^�Z�j�l�b�a�b�j�h�\�Z�g�g�u�o �h�j�m�^�b�c, 
�Z �l�Z�d�`�_ �[�b�n�Z�k�b�Z�e�v�g�Z�y �h�[�j�Z�[�h�l�d�Z �h�j�m�^�b�c.

�K �g�Z�r�_�c �l�h�q�d�b �a�j�_�g�b�y, �g�_�h�[�o�h�^�b�f�h�k�l�v �\�u�^�_-
�e�_�g�b�y �b�a �h�e�^�m�\�Z�g�k�d�h�c �b�g�^�m�k�l�j�b�b �l�_�o�g�b�d�h-�l�b�i�h-
�e�h�]�b�q�_�k�d�h�]�h �d�h�f�i�e�_�d�k�Z, �d�h�l�h�j�u�c �i�j�_�^�k�l�Z�\�e�_�g 
�b�g�^�m�k�l�j�b�y�f�b �i�h�a�^�g�_�i�e�b�h�p�_�g�h�\�u�o �f�_�k�l�h�g�Z�o�h�`-
�^�_�g�b�c, �h�q�_�\�b�^�g�Z. �I�h�w�l�h�f�m �g�_�\�h�a�f�h�`�g�h �g�_ �k�h�]�e�Z-
�k�b�l�v�k�y �k �f�g�_�g�b�_�f �b�k�k�e�_�^�h�\�Z�l�_�e�_�c, �h�[�h�k�g�h�\�Z�\�r�b�o 
�w�l�m �]�b�i�h�l�_�a�m. �H�^�g�Z�d�h �b�g�^�m�k�l�j�b�b �i�h�a�^�g�_�i�e�b�h�p�_�g�h-
�\�u�o �f�_�k�l�h�g�Z�o�h�`�^�_�g�b�c �<�h�k�l�h�q�g�h�c �:�n�j�b�d�b �g�_�e�v�a�y 
�k�q�b�l�Z�l�v �]�h�f�h�]�_�g�g�u�f�b. �F�Z�l�_�j�b�Z�e�u �f�_�k�l�h�g�Z�o�h�`�^�_-
�g�b�c �f�h�`�g�h �j�Z�a�^�_�e�b�l�v �g�Z �^�\�_ �h�l�e�b�q�Z�x�s�b�_�k�y �^�j�m�] 
�h�l �^�j�m�]�Z �b�g�^�m�k�l�j�b�Z�e�v�g�u�_ �e�b�g�b�b. �H�^�g�Z �o�h�j�h�r�h 
�i�j�h�k�e�_�`�b�\�Z�_�l�k�y �i�h �f�Z�l�_�j�b�Z�e�Z�f �f�_�k�l�h�g�Z�o�h�`�^�_�g�b�c 
�D�Z�^�Z-�=�h�g�u, �E�h�d�Z�e�Z�e�_�c 1 �b 2�K, �O�Z�^�Z�j�Z, �^�j�m�]�Z�y – 
�i�h �g�Z�o�h�^�d�Z�f �k�h �k�l�h�y�g�h�d �\ �^�h�e�b�g�_ �H�f�h.

�B�g�^�m�k�l�j�b�y �H�f�h �[�u�e�Z �\�u�^�_�e�_�g�Z �\ �h�l�^�_�e�v�g�m�x 
�r�m�g�]�m�j�k�d�m�x �n�Z�p�b�x �@. �R�Z�\�Z�c�h�g�h�f [  Chavaillon, 
1976]. �B�g�^�m�k�l�j�b�y �g�Z �f�_�k�l�h�g�Z�o�h�`�^�_�g�b�y�o �\ �^�h�e�b�g�_ 
�H�f�h �h�l�e�b�q�Z�_�l�k�y �h�l �f�Z�l�_�j�b�Z�e�h�\ �k�l�h�y�g�h�d �D�Z�^�Z-�=�h�g�u 
�g�_ �l�h�e�v�d�h �f�b�d�j�h�e�b�l�h�b�^�g�h�k�l�v�x, �g�h �b �h�k�h�[�_�g�g�h�k�l�y-
�f�b �i�_�j�\�b�q�g�h�]�h �j�Z�k�s�_�i�e�_�g�b�y. �<�j�y�^ �e�b �i�j�Z�\�h�f�_�j-
�g�h �k�q�b�l�Z�l�v, �q�l�h �f�b�d�j�h�e�b�l�h�b�^�g�h�k�l�v �^�Z�g�g�h�c �b�g-
�^�m�k�l �j�b�b �h�[�m�k�e�h�\�e�_�g�Z �f�Z�e�u�f�b �j�Z�a�f�_�j�Z�f�b �b�k�o�h�^-
�g�h�]�h �d�Z�f�g�y [  Torre, 2004]. �H�[�b�l�Z�l�_�e�b �w�l�b�o �k�l�h�y�g�h�d 
�^�e�y �b�a�]�h�l�h�\�e�_�g�b�y �b�a�^�_�e�b�c �g�_ �[�j�Z�e�b �k�u�j�v�_ �\ �j�m�k-
�e�_ �j�_�d�b, �Z �i�j�b�g�h�k�b�e�b �_�]�h �b�a�^�Z�e�_�d�Z. �H�g�b �i�j�_�^�i�h-
�q�b�l�Z�e�b �b�k�i�h�e�v�a�h�\�Z�l�v �^�e�y �h�[�j�Z�[�h�l�d�b �\ �h�k�g�h�\�g�h�f
�g�_�[�h�e�v�r�b�_ �d�m�k�h�q�d�b �d�\�Z�j�p�Z �b �d�\�Z�j�p�b�l�Z. �I�h �f�g�_�g�b�x 
�b�k�k�e�_�^�h�\�Z�l�_�e�_�c, �b�g�^�m�k�l�j�b�y �k�l�h�y�g�h�d �\ �[�Z�k�k�_�c�g�_ 
�H�f�h �[�u�e�Z �g�_�k�d�h�e�v�d�h �Z�j�o�Z�b�q�g�_�_ �b �f�_�g�_�_ �i�j�h�^�\�b-
�g�m�l�Z�y, �q�_�f �b�g�^�m�k�l�j�b�y �f�_�k�l�h�g�Z�o�h�`�^�_�g�b�c �\ �^�h�e�b�g�_ 
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� � � � � � �  � * I.  �ð������������������������ �������� Homo �� �î�"�������� �� ������ ���)�#���� �� �ó�����������,

�D�Z�^�Z-�=�h�g�u, �o�h�l�y �i�h�k�e�_�^�g�y�y �i�h�q�l�b �g�Z 300 �l�u�k. �e�_�l 
�^�j�_�\�g�_�_, �q�l�h �l�Z�d�`�_ �^�_�e�Z�_�l �g�_�h�[�o�h�^�b�f�u�f �\�u�^�_-
�e�_�g�b�_ �_�_ �\ �h�k�h�[�m�x �b�g�^�m�k�l�j�b�Z�e�v�g�m�x �e�b�g�b�x, �Z �_�_ 
�k�h�a�^�Z�l�_�e�_�c – �\ �^�j�m�]�h�c �l�Z�d�k�h�g.

�D �b�g�^�m�k�l�j�b�b �k�l�h�y�g�h�d �\ �^�h�e�b�g�_ �H�f�h �^�h�k�l�Z-
�l�h�q�g�h �[�e�b�a�d�b �b�g�^�m�k�l�j�b�b �f�_�k�l�h�g�Z�o�h�`�^�_�g�b�y �K�_�g-
�]�Z 5�:  �\ �\�_�j�o�h�\�v�y�o �j. �K�_�f�e�b�d�b �\ �P�_�g�l�j�Z�e�v�g�h�c �:�n -
�j�b�d�_ �b, �\�h�a�f�h�`�g�h, �k�l�h�y�g�d�b �D�Z�g�^�`�_�j�Z �\ �D�_�g�b�b 
(�k�f. �l�Z�[�e�b�p�m). �B�g�^�m�k�l�j�b�b �w�l�b�o �i�h�a�^�g�_�i�e�b�h�p�_�g�h-
�\�u�o �f�_�k�l�h �g�Z�o�h�`�^�_�g�b�c, �g�Z�o�h�^�y�s�b�o�k�y �g�Z �a�g�Z�q�b-
�l�_�e�v�g�h�f �j�Z�k�k�l�h�y�g�b�b �^�j�m�] �h�l �^�j�m�]�Z, �i�h�o�h�`�b �i�h �j�Z�a-
�f�_�j�Z�f �d�Z�f�_�g�g�u�o �Z�j�l�_�n�Z�d�l�h�\, �Z �l�Z�d�`�_ �b �i�h �b�o 
�l�_�o�g�b�d�h-�l�b�i�h�e�h�]�b�q�_�k�d�b�f �i�h�d�Z�a�Z�l�_�e�y�f. �>�Z�g�g�u�_ 
�b�g�^�m�k�l�j�b�b, �g�_�k�f�h�l�j�y �g�Z �g�_�d�h�l�h�j�h�_ �k�o�h�^�k�l�\�h 
�k �b�g�^�m�k�l�j�b�_�c �f�_�k�l�h�g�Z�o�h�`�^�_�g�b�c �D�Z�^�Z-�=�h�g�u, �q�l�h 
�h�[�t�y�k�g�y�_�l�k�y, �\�_�j�h�y�l�g�h, �g�_�a�g�Z�q�b�l�_�e�v�g�h�k�l�v�x �j�Z�a�e�b-
�q�b�c �f�_�`�^�m �l�Z�d�k�h�g�Z�f�b �i�h �k�_�g�k�h�j�g�h-�^�\�b�]�Z�l�_�e�v�g�u�f 
�b �d�h�]�g�b�l�b�\�g�u�f �k�i�h�k�h�[�g�h�k�l�y�f �b �\�k�e�_�^�k�l�\�b�_ �w�l�h�]�h 
�h�]�j�Z �g�b�q�_�g�g�h�k�l�v�x �\ �\�Z�j�b�Z�l�b�\�g�h�k�l�b �l�_�o�g�b�q�_�k�d�b�o 
�i�j�b�_�f�h�\, �i�j�b�g�Z�^ �e�_�`�Z�l �^�j�m�]�h�c �e�b�g�b�b �j�Z�a�\�b�l�b�y 
�h�[�j�Z�[�h�l�d�b �d�Z�f�g�y.

�W�l�b �^�\�_ �i�h�a�^�g�_�i�e�b�h�p�_�g�h�\�u�_ �b�g�^�m�k�l�j�b�b �f�_�k�l�h-
�g�Z�o�h�`�^�_�g�b�c �\ �^�h�e�b�g�Z�o �D�Z�^�Z-�=�h�g�u �b �H�f�h �i�j�_�^-
�k�l�Z�\�e�y�x�l �j�Z�a�g�u�_ �e�b�g�b�b �j�Z�a�\�b�l�b�y, �g�h �b �i�_�j�\�Z�y 
�]�Z�e�_�q�g�h-�h�l�s�_�i�g�Z�y, �b �\�l�h�j�Z�y �f�b�d�j�h�e�b�l�h�b�^�g�Z�y 
�g�_ �y�\�e�y�x�l�k�y �]�h�f�h�]�_�g�g�u�f�b. �I�h�a�^�g�_�i�e�b�h�p�_�g�h�\�u�_ 
�b�g�^�m�k�l�j�b�b �g�_ �f�h�]�e�b �[�u�l�v �]�h�f�h�]�_�g�g�u�f�b �i�h �p�_�e�h-
�f�m �j�y�^�m �k�m�s�_�k�l�\�_�g�g�u�o �h�[�k�l�h�y�l�_�e�v�k�l�\. �I�h �f�g�_�g�b�x 
�[�h�e�v�r�b�g�k�l �\�Z �Z�j�o�_�h�e�h�]�h�\ �b �Z�g�l�j�h�i�h�e�h�]�h�\, �\ �w�i�h�o�m 
�i�h�a�^�g�_�]�h �i�e�b�h�p�_�g�Z �\ �<�h�k�l�h�q�g�h�c �:�n�j�b�d�_ �b�a�]�h-
�l�Z�\�e�b�\�Z�l�v �h�j�m�^�b�y �f�h�]�e�b �i�j�_�^�k�l�Z�\�b�l�_�e�b �j�Z�a�g�u�o 
�g�_ �l�h�e�v�d�h �\�b�^�h�\, �g�h �b �j�h�^�h�\. �< �l�h �\�j�_�f�y �\ �<�h�k-
�l�h�q�g�h�c �b �X�`�g�h�c �:�n�j�b�d�_ �j�Z�k�k�_�e�y�e�b�k�v, �i�h-�\�b�^�b-
�f�h�f�m, �l�j�b �\�b�^�Z �j�h�^�Z Homo: rudolfensis, habilis, 
ergaster, �b �\�k�_ �h�g�b �\�e�Z�^�_�e�b �l�_�o�g�b�d�h�c �h�[�j�Z�[�h�l�d�b 
�d�Z�f�g�y. �L�Z�d�b�_ �g�Z�\�u�d�b, �d�Z�d �k�q�b�l�Z�x�l �b�k�k�e�_�^�h�\�Z�l�_-
�e�b, �f�h�]�e�b �b�f�_�l�v �b �Z�\�k�l�j�Z�e�h�i�b�l�_�d�h�\�u�_: A. garhi 
�b A. boisei. �L�Z�d�b�f �h�[�j�Z�a�h�f, �h�q�_�g�v �\�_�j�h�y�l�g�h, �q�l�h 
�g�_�k�d�h�e�v�d�h �j�Z�a�e�b�q�g�u�o �l�Z�d�k�h�g�h�\ �i�_�j�_�r�e�h �d �k�h-
�a�g�Z�l�_�e�v�g�h�f�m �b �k�b�k�l�_�f�Z�l�b�q�_�k�d�h�f�m �b�a�]�h�l�h�\�e�_�g�b�x 
�d�Z�f�_�g�g�u�o �h�j�m�^�b�c. �I�_�j�_�o�h�^ �d �b�k�d�m�k�k�l�\�_�g�g�h�f�m 
�j�Z�k�s�_�i�e�_�g�b�x �d�Z�f�g�y, �k�d�h�j�_�_ �\�k�_�]�h, �g�_ �[�u�e �\�g�_-
�a�Z�i�g�u�f �h�d. 2,6 �f�e�g �e.�g., �h�g �i�j�h�b�k�o�h�^�b�e �i�h�k�l�_-
�i�_�g�g�h �b �g�Z�q�Z�e�k�y �g�_�k�d�h�e�v�d�h �i�h�a�^�g�_�_ 3 �f�e�g �e.�g. 
�M �h�l�^�_�e�v�g�u�o �l�Z�d�k�h�g�h�\ �w�l�h�l �i�j�h�p�_�k�k �j�Z�a�\�b�\�Z�e�k�y 
�d�h�g�\�_�j�]�_�g�l�g�h, �q�l�h �l�Z�d�`�_ �g�_ �b�k�d�e�x�q�Z�e�h �i�_�j�_�^�Z-
�q�m �b�g�g�h�\�Z�p�b�c �h�l �h�^�g�h�]�h �l�Z�d�k�h�g�Z �d �^�j�m�]�h�f�m, �_�k�e�b 
�h�g�b �j�Z�k�k�_�e�y�e�b�k�v �g�Z �k�h�i�j�_�^�_�e�v�g�u�o �b�e�b �g�Z �h�^�g�h�c 
�l�_�j�j�b�l�h�j�b�b. �I�h�k�e�_�^�g�b�c �\�Z�j�b�Z�g�l �o�h�l�y �b �\�h�a�f�h�`�_�g, 
�g�h �f�Z�e�h �\�_�j�h�y�l�_�g, �i�h�l�h�f�m �q�l�h �h�l�g�h�r�_�g�b�y �f�_�`�^�m 
�i�j�_�^�k�l�Z�\�b�l�_�e�y�f�b �j�Z�a�g�u�o �\�b�^�h�\ �\�g�m�l�j�b �h�^�g�h�]�h 
�j�h�^�Z �\�j�y�^ �e�b �[�u�e�b �^�j�m�`�_�k�l�\�_�g�g�u�f�b, �Z �f�_�`�^�m 

�i�j�_�^�k�l�Z�\�b�l�_�e�y�f�b �l�Z�d�k�h�g�h�\ �j�Z�a�g�u�o �j�h�^�h�\, �d�h�l�h-
�j�u�f �i�j�b�o�h�^�b�e�h�k�v �\�_�k�l�b �l�y�`�_�e�m�x �[�h�j�v�[�m �k �j�Z�a�e�b�q-
�g�u�f�b �o�b�s�g�b�d�Z�f�b �a�Z �\�u�`�b�\�Z�g�b�_ �b �d�Z�`�^�u�c �^�_�g�v 
�a�Z�g�b�f�Z�l�v�k�y �i�h�b�k�d�h�f �i�b�s�b, �f�h�]�e�b �[�u�l�v �Z�g�l�Z�]�h-
�g�b�k�l�b�q�_�k�d�b�f�b. �< �w�l�h�f �k�e�m�q�Z�_ �f�Z�e�h�\�_�j�h�y�l�g�Z �i�_�j�_-
�^�Z�q�Z �b�g�g�h�\�Z�p�b�c �i�j�_�^�k�l�Z�\�b�l�_�e�y�f�b �h�^�g�h�]�h �l�Z�d�k�h�g�Z
�^�j�m�]�h�f�m.

�< �k�\�y�a�b �k �w�l�b�f �j�Z�k�k�f�h�l�j�b�f �]�b�i�h�l�_�a�m �h �l�h�f, 
�q�l�h �\ �i�h�a�^�g�_�f �i�e�b�h�p�_�g�_ �l.�g. �g�m�e�_�\�h�c �w�l�Z�i �h�[�j�Z-
�[�h�l�d�b �d�Z�f�g�y �f�h�] �[�u�l�v �l�h�e�v�d�h �m �h�^�g�h�]�h �l�Z�d�k�h�g�Z 
�b �i�h�k�l�_�i�_�g�g�h �l�_�o�g�b�d�Z �j�Z�k�s�_�i�e�_�g�b�y �[�u�e�Z �h�k�\�h-
�_�g�Z �i�j�_�^�k�l�Z�\�b�l�_�e�y�f�b �^�j�m�]�b�o �l�Z�d�k�h�g�h�\. �< �w�i�h�o�m 
�i�h�a�^ �g�_�]�h �i�e�b�h�p�_�g�Z �^�j�_�\�g�b�_ �i�h�i�m�e�y�p�b�b �]�h�f�b�g�b�^ 
�b �]�h�f�b�g�b�g �g�Z�o�h�^�b�e�b�k�v �\ �m�k�e�h�\�b�y�o �^�b�\�_�j�]�_�g�p�b�b, 
�b�o �j�Z�a�^�_�e�y�e�b �[�h�e�v�r�b�_ �j�Z�k�k�l�h�y�g�b�y, �h�g�b �i�j�h�`�b-
�\�Z�e�b �\ �j�Z�a�g�u�o �w�d�h�e�h�]�b�q�_�k�d�b�o �m�k�e�h�\�b�y�o. �J�Z�a�g�u�_ 
�d�e�b�f�Z�l�b�q�_�k�d�b�_ �m�k�e�h�\�b�y �b �e�Z�g�^�r�Z�n�l�u, �b�k�l�h�q�g�b�d�b 
�k�u�j�v�y �g�_�k�h�f�g�_�g�g�h �i�j�b�\�h�^�b�e�b �d �i�h�b�k�d�m �i�h�i�m�e�y-
�p�b�y�f�b �Z�\�k�l�j�Z�e�h�i�b�l�_�d�h�\�u�o �b �j�Z�g�g�b�o Homo �g�h�\�u�o 
�Z�^�Z�i�l�Z�p�b�h�g�g�u�o �k�l�j�Z�l�_�]�b�c, �Z �k�e�_�^�h�\�Z�l�_�e�v�g�h, �d �\�u-
�j�Z�[�h�l�d�_ �g�_�d�h�l�h�j�u�o �g�h�\�u�o �l�_�o�g�b�q�_�k�d�b�o �i�j�b�_�f�h�\ 
�\ �h�[�j�Z�[�h�l�d�_ �d�Z�f�g�y. �D�Z�`�m�s�_�_�k�y �_�^�b�g�h�h�[�j�Z�a�b�_ �l�b-
�i�h�\ �b�a�^�_�e�b�c �b �l�_�o�g�b�q�_�k�d�b�o �i�j�b�_�f�h�\ �h�[�j�Z�[�h�l�d�b 
�d�Z�f�g�y �h�[�t�y�k�g�y�_�l�k�y �h�]�j�Z�g�b�q�_�g�g�h�k�l�v�x �\�Z�j�b�Z�g�l�h�\ 
�i�_�j�\�b�q�g�h�]�h �j�Z�k�s�_�i�e�_�g�b�y �m �q�_�e�h�\�_�d�Z �g�Z �a�Z�j�_ �h�j�m-
�^�b�c�g�h�c �^�_�y�l�_�e�v�g�h�k�l�b. �I�j�b �k�o�h�^�g�u�o �d�h�]�g�b�l�b�\�g�u�o 
�\�h�a�f�h�`�g�h�k�l�y�o �b �k�_�g�k�h�j�g�h-�^�\�b�]�Z�l�_�e�v�g�u�o �k�i�h�k�h�[-
�g�h�k�l�y�o �m �j�Z�a�e�b�q�g�u�o �l�Z�d�k�h�g�h�\ �f�h�]�e�b �i�h�y�\�e�y�l�v�k�y 
�h�^�b�g�Z�d�h�\�u�_ �b�e�b �[�e�b�a�d�b�_ �j�_�Z�d�p�b�b �g�Z �h�d�j�m�`�Z�x-
�s�b�c �f�b�j, �\ �q�Z�k�l�g�h�k�l�b, �[�e�b�a�d�b�_ �i�j�b�_�f�u �h�[�j�Z�[�h�l-
�d�b �d�Z�f�g�y. �<�k�_ �w�l�h �\�f�_�k�l�_ �\�a�y�l�h�_, �k �g�Z�r�_�c �l�h�q�d�b 
�a�j�_�g�b�y, �h�[�t�y�k�g�y�_�l �\�h�a�f�h�`�g�h�k�l�v �n�h�j�f�b�j�h�\�Z�g�b�y 
�e�h�d�Z�e�v�g�u�o �\�Z�j�b�Z�g�l�h�\ �h�[�j�Z�[�h�l�d�b �d�Z�f�g�y �m �h�^�g�h�]�h 
�l�Z�d�k�h�g�Z �b�e�b �\�h�a�g�b�d�g�h�\�_�g�b�y �j�Z�a�g�u�o �e�b�g�b�c �j�Z�a-
�\�b�l�b�y �b�g�^�m�k�l �j�b�b �m �l�Z�d�k�h�g�h�\ �j�Z�a�g�u�o �\�b�^�h�\ �b �j�h-
�^�h�\. �< �i�h�e�v�a�m �^�Z�g�g�h�c �]�b�i�h�l�_�a�u �k�\�b�^�_�l�_�e�v�k�l�\�m�x�l 
�k�m�s�_�k�l�\�_�g�g�u�_ �j�Z�a�e�b�q�b�y �\ �l�_�o�g�b�q�_�k�d�h�f �m�j�h�\�g�_ 
�h�[�j�Z�[�h�l�d�b �d�Z�f�g�y �f�_�`�^�m �f�_�k�l�h�g�Z�o�h�`�^�_�g�b�y�f�b �D�h-
�h�[�b-�N�h�j�u �b �H�f�h �k �h�^�g�h�c �k�l�h�j�h�g�u, �E�h�d�Z�e�Z�e�_�c 1 
�b 2�K – �k �^�j�m�]�h�c. �<�f�_�k�l�_ �k �l�_�f �h�]�j�Z�g�b�q�_�g�g�Z�y �\�Z�j�b-
�Z�[�b�e�v�g�h�k�l�v �m �]�h�f�b�g�b�^ �b �]�h�f�b�g�b�g �g�Z �a�Z�j�_ �h�j�m�^�b�c-
�g�h�c �^�_�y�l�_�e�v�g�h�k�l�b �k�h�a�^�Z�\�Z�e�Z �w�n�n�_�d�l �i�h�o�h�`�_�k�l�b 
�b �h�^�g�h�h�[�j�Z�a�b�y.

�A�Z �i�h�k�e�_�^�g�b�_ 30 �e�_�l �\ �j�Z�a�e�b�q�g�u�o �j�_�]�b�h�g�Z�o 
�?�\�j�Z�a�b�b �h�l�d�j�u�l�u �j�Z�g�g�_�i�Z�e�_�h�e�b�l�b�q�_�k�d�b�_ �f�_�k�l�h-
�g�Z�o�h�`�^�_�g�b�y �k �f�b�d�j�h�e�b�l�h�b�^�g�h�c �b�g�^�m�k�l�j�b�_�c. �M�^�Z-
�e�_�g�g�u�_ �^�j�m�] �h�l �^�j�m�]�Z �\ �i�j�h�k�l�j�Z�g�k�l�\�_ (�g�Z �l�u�k�y-
�q�b �d�b�e�h�f�_�l�j�h�\) �b �\�h �\�j�_�f�_�g�b (�h�d. 1,5 �f�e�g �e�_�l), 
�h�g�b �^�h�e�]�b�_ �]�h�^�u �g�_ �\�h�k�i�j�b�g�b�f�Z�e�b�k�v �d�Z�d �d�Z�d�h�_-
�l�h �\�k�_�f�b�j�g�h�_ �d�m�e�v�l�m�j�g�h-�b�k�l�h�j�b�q�_�k�d�h�_ �y�\�e�_�g�b�_; 
�b�o �k�i�_�p�b�n�b�d�Z �h�[�t�y�k�g�y�e�Z�k�v �\ �h�k�g�h�\�g�h�f �h�k�h�[�u�f�b 
�Z�^�Z�i�l�Z�p�b�h�g�g�u�f�b �k�l�j�Z�l�_�]�b�y�f�b, �g�Z�e�b�q�b�_�f �k�u�j�v�y 
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�h�i�j�_�^�_�e�_�g�g�h�]�h �\�b�^�Z �b �d�Z�q�_�k�l�\�Z, �Z �l�Z�d�`�_ �h�[�e�h�f�d�h�\ 
�]�h�j�g�u�o �i�h�j�h�^ �h�i�j�_�^�_�e�_�g�g�u�o �j�Z�a�f�_�j�h�\ �b �l.� .̂ �I�h�`�Z-
�e�m�c, �i�_�j�\�u�f�b �j�Z�k�k�f�h�l�j�_�l�v �w�l�m �i�j�h�[�e�_�f�m �k �l�h�q�d�b 
�a�j�_�g�b�y �]�e�h�[�Z�e�v�g�u�o �f�b�]�j�Z�p�b�h�g�g�u�o �i�j�h�p�_�k�k�h�\ �i�h-
�i�u�l�Z�e�b�k�v �g�h�\�h�k�b�[�b�j�k�d�b�_ �Z�j�o�_�h�e�h�]�b [  Derevianko 
et al., 1998�\;  �>�_�j�_�\�y�g�d�h,  �I�_�l�j�b�g,  �L�Z�c�f�Z�]�Z�f�[�_�l�h�\, 
2000;  �>�_�j�_�\�y�g�d�h,  �I�_�l�j�b�g,  �L�Z�c�f�Z�]�Z�f�[�_�l�h�\ �b �^�j., 
2000]. �B�f�b �[�u�e�h �\�u�k�d�Z�a�Z�g�h �i�j�_�^�i�h�e�h�`�_�g�b�_ �h �a�Z-
�j�h�`�^�_�g�b�b �f�b�d�j�h�b�g�^�m�k�l�j�b�b �g�Z �\�h�k�l�h�d�_ �?�\�j�Z�a�b�b 
(�l�_�j�j�b�l�h�j�b�y �D�b�l�Z�y) �b �_�_ �j�Z�k�i�j�h�k�l�j�Z�g�_�g�b�b �\ �a�Z�i�Z�^-
�g�h�f �g�Z�i�j�Z�\�e�_�g�b�b.

�<�Z�`�g�h�_ �a�g�Z�q�_�g�b�_ �^�e�y �i�h�g�b�f�Z�g�b�y �f�g�h�]�b�o �i�j�h�[-
�e�_�f, �k�\�y�a�Z�g�g�u�o �k �b�a�m�q�_�g�b�_�f �f�b�d�j�h�e�b�l�h�b�^�g�h�c �b�g-
�^�m�k�l�j�b�b �\ �j�Z�g�g�_�f �i�Z�e�_�h�e�b�l�_, �b�f�_�e �k�_�f�b�g�Z�j «�F�b-
�g�b�Z�l�x�j�g�u�_ �h�j�m�^�b�y �g�b�`�g�_�]�h �i�Z�e�_�h�e�b�l�Z �\ �?�\�j�h�i�_ 
�b �E�_�\�Z�g�l�_», �i�j�h�\�_�^�_�g�g�u�c �\ 1993 �]. �\ �]. �E�v�_�`�_ 
�\ �j�Z�f�d�Z�o �F�_�`�^�m�g�Z�j�h�^�g�h�]�h �d�h�g�]�j�_�k�k�Z �i�j�h�l�h�b�k-
�l�h�j�b�d�h�\ [Lower Palaeolithic Small Tools…, 2003]. 
�H�k�g�h�\�g�u�_ �\�u�\�h�^�u �k�h�k�l�h�y�\�r�_�c�k�y �g�Z �k�_�f�b�g�Z�j�_ �^�b�k-
�d�m�k�k�b�b �f�h�`�g�h �k�n�h�j�f�m�e�b�j�h�\�Z�l�v �l�Z�d:

1) �b�g�^�m�k�l�j�b�y �g�_�[�h�e�v�r�b�o �h�j�m�^�b�c �i�h�y�\�b�e�Z�k�v 
�h�d. 1 �f�e�g �e.�g. �b �i�h�e�m�q�b�e�Z �r�b�j�h�d�h�_ �j�Z�k�i�j�h�k�l�j�Z�g�_-
�g�b�_ �\ �?�\�j�Z�a�b�b. �F�b�d�j�h�h�j�m�^�b�y �\�k�l�j�_�q�Z�x�l�k�y �g�Z �k�l�h-
�y�g�d�Z�o �j�Z�g�g�_�]�h �i�Z�e�_�h�e�b�l�Z, �b �w�l�Z �f�b�d�j�h�e�b�l�b�q�_ �k�d�Z�y 
�l�j�Z�^�b�p�b�y �k�h�o�j�Z�g�y�_�l�k�y �\ �P�_�g�l�j�Z�e�v�g�h�c �?�\�j�h�i�_ 
�\�i�e�h�l�v �^�h �i�h�a�^�g�_�]�h �i�Z�e�_�h�e�b�l�Z;

2) �i�h�y�\�e�_�g�b�_ �b�g�^�m�k�l�j�b�b �f�b�g�b�Z�l�x�j�g�u�o �h�j�m-
�^�b�c �h�[�t�y�k�g�y�_�l�k�y �\ �h�k�g�h�\�g�h�f �k�f�_�g�h�c �i�j�b�j�h�^�g�h-
�d�e�b�f�Z�l�b�q�_ �k�d�b�o �m�k�e�h�\�b�c �b �k�\�y�a�Z�g�g�u�f�b �k �g�_�c �b�a-
�f�_�g�_�g�b�y�f�b �Z�^�Z�i�l�Z�p�b�h�g�g�u�o �k�l�j�Z�l�_�]�b�c �m �^�j�_�\�g�b�o 
�i�h�i�m�e�y�p�b�c �?�\�j�Z�a�b�b.

�K �w�l�b�f�b �i�h�e�h�`�_�g�b�y�f�b �\ �p�_�e�h�f �f�h�`�g�h �k�h�]�e�Z-
�k�b�l�v�k�y, �h�^�g�Z�d�h, �g�Z �g�Z�r �\�a�]�e�y�^, �[�u�e�h �[�u �m�i�j�h�s�_�g�b-
�_�f �k�q�b�l�Z�l�v �i�j�b�q�b�g�Z�f�b �i�h�y�\�e�_�g�b�y �f�b�d�j�h�b�g�^�m�k�l�j�b�b 
�\ �?�\�j�Z�a�b�b �l�h�e�v�d�h �b�a�f�_�g�_�g�b�y �i�j�b�j�h�^�g�h-�d�e�b�f�Z�l�b-
�q�_�k�d�b�o �m�k�e�h�\�b�c �\ �i�e�_�c�k�l�h�p�_�g�_ �b �n�h�j�f�b�j�h�\�Z�g�b�_ 
�\ �k�\�y�a�b �k �w�l�b�f �g�h�\�u�o �Z�^�Z�i�l�Z�p�b�h�g�g�u�o �k�l�j�Z�l�_�]�b�c.

�D �g�Z�b�[�h�e�_�_ �j�Z�g�g�b�f �k�l�h�y�g�d�Z�f �j�Z�g�g�_�i�Z�e�_�h�e�b-
�l�b�q�_�k�d�h�c �b�g�^�m�k�l�j�b�b �g�Z �;�e�b�`�g�_�f �<�h�k�l�h�d�_ �h�l�g�h-
�k�y�l�k�y �f�_�k�l�h�g�Z�o�h�`�^�_�g�b�y �?�\�j�h�g, �\�h�a�j�Z�k�l �d�h�l�h�j�h�]�h 
�h�d. 2 �f�e�g �e�_�l [  Ronen, 1991�Z], �b �;�b�a�Z�l-�J�m�o�Z�f�Z �^�j�_�\-
�g�h�k�l�v�x �h�d. 1 �f�e�g �e�_�l, �g�Z �l�_�j�j�b�l�h�j�b�b �>�Z�]�_ �k�l�Z�g�Z – 
�f�_�k�l�h�g�Z�o�h�`�^�_�g�b�y �g�Z �j�_�d�Z�o �J�m�[�Z�k �b �>�Z�j�\�Z�]�q�Z�c 
�^�j�_�\�g�h�k�l�v�x 1,7–0,6 �f�e�g �e�_�l, �\ �P�_�g�l�j�Z�e�v�g�h�c �:�a�b�b – 
�k�l�h�y�g�d�b �D�m�e�v�^�Z�j�Z, �R�h�d�l�Z�k, �D�h�r�d�m�j�]�Z�g-1, -2
�^�j�_�\�g�h�k�l�v�x 0,9–0,3 �f�e�g �e�_�l, �g�Z �l�_�j�j�b�l�h�j�b�b �D�b-
�l�Z�y – �F�Z�p�a�x�Z�g�v�]�h�m �b �[�h�e�_�_ �^�_�k�y�l�b �f�_�k�l�h�g�Z�o�h�`-
�^�_�g�b�c, �h�l�d�j�u�l�u�o �\ �G�b�o�w�\�Z�g�v�k�d�h�c �d�h�l�e�h�\�b�g�_, 
�^�j�_�\�g�h�k�l�v�x 1,7–0,8 �f�e�g �e�_�l, �\ �?�\�j�h�i�_ – �f�_�k�l�h-
�g�Z�o�h�`�^�_�g�b�y �B�a�_�j�g�b�y �E�Z-�I�b�g�_�l�Z, �<�_�j�l�_�r�k�z�e�_�r, 
�R�z�g�b�g�]�_�g-12, -13, �;�b�e�v�p�b�g�]�k�e�_�[�_�g �b �^�j. [ �>�_�j�_-
�\�y�g�d�h, 2009�[, �\].

�>�h�f�m�k�l�v�_�j�k�d�b�_ �f�b�d�j�h�e�b�l�h�b�^�g�u�_ �f�_�k�l�h�g�Z-
�o�h�`�^�_�g�b�y �\ �P�_�g�l�j�Z�e�v�g�h�c �?�\�j�h�i�_ �i�_�j�\�u�f �\�u-
�^�_�e�b�e �D. �<�Z�e�h�o [  Valoch, 1977]. �<.�G.  �=�e�Z�^�b�e�b�g 
�b �<.�B.  �K�b�l�e�b�\�u�c �j�Z�a�^�_�e�b�e�b �Z�r�_�e�v �g�Z �^�Z�g�g�h�c 
�l�_�j�j�b�l�h�j�b�b �g�Z �g�_�k�d�h�e�v�d�h �e�h�d�Z�e�v�g�u�o �\�Z�j�b�Z�g�l�h�\, 
�\�u�^�_�e�b�\, �\ �q�Z�k�l�g�h�k�l�b, �f�b�d�j�h�Z�r�_�e�v�k�d�m�x �b�g�^�m�k�l-
�j�b�x [1990]. �I�h �b�o �f�g�_�g�b�x, «�f�b�d�j�h�Z�r�_�e�v» �P�_�g�l-
�j�Z�e�v�g�h�c �?�\�j�h�i�u �j�Z�a�\�b�e�k�y �g�Z �h�k�g�h�\�_ �^�j�_�\�g�_�c�r�b�o 
�f�b�d�j�h�d�h�f�i�e�_�d�k�h�\ �<�h�k�l�h�q�g�h�c �:�n�j�b�d�b (�R�m�g�]�m�j�Z, 
�H�f�h, �D�h�h�[�b-�N�h�j�Z) �b �K�j�_�^�b�a�_�f�g�h�f�h�j�v�y (�K�h�e�_�c�y�d 
�b, �\�_�j�h�y�l�g�h, �[�h�e�_�_ �^�j�_�\�g�b�_ �i�Z�f�y�l�g�b�d�b �g�Z �l�_�j-
�j�b�l�h�j�b�b �N�j�Z�g�p�b�b – �<�Z�e�e�h�g�_, �B�a�_�j�g�b�y �E�Z-�I�b�g�_�l�Z 
�b �^�j.) �b �y�\�b�e�k�y �[�Z�a�h�c �^�e�y �f�_�k�l�g�h�]�h �f�b�d�j�h�f�m�k�l�v�_ 
(�L�Z�m�[�Z�o, �D�m�e�v�g�Z, �L�Z�l�Z �b �^�j.) [�L�Z�f �`�_, �k. 140]. �W�l�h�l 
�\�u�\�h�^ �\�h �f�g�h�]�h�f �i�j�_�^�k�l�Z�\�e�y�_�l�k�y �k�i�j�Z�\�_�^�e�b�\�u�f. 
�F�h�`�g�h �g�Z�^�_�y�l�v�k�y, �q�l�h �^�Z�e�v�g�_�c�r�_�_ �b�a�m�q�_�g�b�_ 
�Z�r�_�e�v�k�d�b�o �b �j�Z�g�g�_�f�m�k�l�v �_�j�k�d�b�o �f�_�k�l�h�g�Z�o�h�`�^�_�g�b�c 
�i�h�a�\�h�e�b�l �i�h�e�m�q�b�l�v �g�h�\�u�_ �^�h�d�Z�a�Z�l�_�e�v�k�l�\�Z �g�Z�e�b�q�b�y 
�\ �j�Z�g�g�_�f �i�Z�e�_�h�e�b�l�_ �?�\�j�h�i�u �]�Z�e�_�q�g�h-�h�l�s�_�i�g�h�c 
�b �f�b�d�j�h�e�b�l�h�b�^�g�h�c �b�g�^�m�k�l�j�b�c �b �n�h�j�f�b�j�h�\�Z�g�b�y 
�g�Z �w�l�h�c �h�k�g�h�\�_ �j�Z�g�g�_�f�m�k�l�v�_�j�k�d�b�o �d�h�f�i�e�_�d�k�h�\.

�< �?�\�j�h�i�_ �w�e�_�f�_�g�l�u �f�b�d�j�h�b�g�^�m�k�l�j�b�b �k�h�o�j�Z-
�g�y�e�b�k�v �b �g�Z �j�Z�g�g�_�f �w�l�Z�i�_ �k�j�_�^�g�_�]�h �i�e�_�c�k�l�h�p�_�g�Z. 
�H�q�_�g�v �\�_�j�h�y�l�g�h, �q�l�h �g�Z �w�l�h�f �d�h�g�l�b�g�_�g�l�_ �l�j�Z�^�b-
�p�b�y, �g�h�k�b�l�_�e�_�f �d�h�l�h�j�h�c �[�u�e �i�j�_�^�k�l�Z�\�b�l�_�e�v �f�b�]-
�j�Z�p�b�h�g�g�h�c �\�h�e�g�u �k �^�h�Z�r�_�e�v�k�d�h�c �f�b�d�j�h�b�g�^�m�k�l-
�j�b�_�c, �i�j�h�y�\�b�e�Z�k�v �g�Z �k�l�Z�^�b�b �j�Z�g�g�_�]�h �i�Z�e�_�h�e�b�l�Z. 
�K �i�j�b�o�h�^�h�f �f�b�]�j�Z�g�l�h�\ �k �Z�r�_�e�v�k�d�h�c �b�g�^�m�k�l�j�b�_�c 
�g�Z�q�Z�e�k�y �i�j�h�p�_�k�k �Z�d�d�m�e�v�l�m�j�Z�p�b�b. �G�Z �f�_�k�l�h�g�Z�o�h�`-
�^�_�g�b�y�o �[�h�e�_�_ �i�h�a�^�g�_�]�h �w�l�Z�i�Z, �f�m�k�l�v�_�j�k�d�h�]�h �\�j�_-
�f�_�g�b, �i�h�y�\�e�_�g�b�_ �g�_�[�h�e�v�r�b�o �d�Z�f�_�g�g�u�o �h�j�m�^�b�c 
�f�h�]�e�h �[�u�l�v �j�_�a�m�e�v�l�Z�l�h�f �d�h�g�\�_�j�]�_�g�p�b�b, �n�h�j�f�b-
�j�h�\�Z�g�b�y �g�h�\�u�o �Z�^�Z�i�l�Z�p�b�h�g�g�u�o �k�l�j�Z�l�_�]�b�c.

C �g�Z�r�_�c �l�h�q�d�b �a�j�_�g�b�y, �\�h�a�g�b�d�g�h�\�_�g�b�_ �f�b�d�j�h-
�e�b�l�h�b�^�g�h�c �b�g�^�m�k�l�j�b�b �\ �?�\�j�Z�a�b�b �k�\�y�a�Z�g�h �k �h�^�g�h�c 
�b�a �i�_�j�\�u�o �f�b�]�j�Z�p�b�h�g�g�u�o �\�h�e�g �^�j�_�\�g�b�o �i�h�i�m-
�e�y�p�b�c �j�h�^�Z Homo �k �:�n�j�b�d�Z�g�k�d�h�]�h �d�h�g�l�b�g�_�g�l�Z.
�< 1,8–1,5 �f�e�g �e.�g. �[�u�e�b �^�\�_ �d�j�m�i�g�u�_ �f�b�]�j�Z�p�b�b 
�e�x�^�_�c – �k �]�Z�e�_�q�g�h-�h�l�s�_�i�g�h�c �b�g�^�m�k�l�j�b�_�c �b �f�b�d-
�j�h�b�g�^�m�k�l�j�b�_�c. �F�g�h�]�b�_ �b�k�k�e�_�^�h�\�Z�l�_�e�b �f�b�]�j�Z�p�b�x 
�^�j�_�\�g�_�c�r�b�o �]�h�f�b�g�b�g�h�\ �k �]�Z�e�_�q�g�h-�h�l�s�_�i�g�h�c �b�g-
�^�m�k�l�j�b�_�c �g�Z�a�u�\�Z�x�l �h�e�^�m�\�Z�g�k�d�h�c, �b�e�b Mode 1. 
�I�h�`�Z�e�m�c, �g�Z�b �[�h�e�v�r�_�_ �q�b�k�e�h �k�l�h�j�h�g�g�b�d�h�\ �b�f�_�_�l 
�f�g�_�g�b�_ �h �l�h�f, �q�l�h H. habilis �g�_ �\�u�o�h�^�b�e �a�Z �i�j�_�^�_-
�e�u �:�n�j�b�d�b, �g�h �h�e�^�m�\�Z�g�k�d�Z�y �b�g�^�m�k�l�j�b�y �k�\�y�a�u�\�Z-
�_�l�k�y �b�f�_�g�g�h �k �w�l�b�f �l�Z�d�k�h�g�h�f, �i�h�w�l�h�f�m �h�l�g�h�k�b�l�v 
�l�_�o�g�b�d�h-�l�b�i�h�e�h�]�b�q�_�k�d�b�_ �d�h�f�i�e�_�d�k�u �i�h �h�[�j�Z�[�h�l�d�_ 
�d�Z�f�g�y �b�a �^�j�_�\�g�_�c�r�b�o �j�Z�g�g�_�i�Z�e�_�h�e�b�l�b�q�_�k�d�b�o �f�_�k-
�l�h�g�Z�o�h�`�^�_�g�b�c �\ �?�\�j�Z�a�b�b �d �h�e�^�m�\�Z�g�k�d�h�c �b�g�^�m�k�l-
�j�b�b �g�_�l �g�b�d�Z�d�b�o �h�k�g�h�\�Z�g�b�c. �H�^�g�Z�d�h �g�Z�f �g�_ �b�a-
�\�_�k�l�g�Z �^�h�k�l�h�\�_�j�g�h �b�g�^�m�k�l�j�b�y H. ergaster/erectus 
�\ �:�n�j�b�d�_, �d�h�l�h�j�u�c, �d�Z�d �k�q�b�l�Z�_�l �[�h�e�v�r�b�g�k�l�\�h
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� � � � � � �  � * I.  �ð������������������������ �������� Homo �� �î�"�������� �� ������ ���)�#���� �� �ó�����������,

�k�i�_�p�b�Z�e�b�k�l�h�\. �K�e�h�`�b�e�Z�k�v �i�Z�j�Z�^�h�d�k�Z�e�v�g�Z�y �k�b�l�m-
�Z�p�b�y: �b�g�^�m�k�l�j�b�x, �j�Z�k�i�j�h�k�l�j�Z�g�_�g�g�m�x �\ �?�\�j�Z�a�b�b, 
�g�Z�a�u�\�Z�x�l �h�e�^�m�\�Z�g�k�d�h�c, �g�h �h�g�Z �i�j�b�g�Z�^�e�_�`�Z�e�Z 
�l�Z�d�k�h�g�m, �d�h�l�h�j�u�c �g�_ �f�b�]�j�b�j�h�\�Z�e �b�a �:�n�j�b�d�b, 
�b �w�l�Z�e�h�g�g�u�f �l�_�o�g�b�d�h-�l�b�i�h�e�h�]�b�q�_ �k�d�b�f �d�h�f�i�e�_�d-
�k�h�f �k�q�b�l�Z�_�l�k�y �b�g�^�m�k�l�j�b�y H. habilis �b�a �H�e�^�m�\�Z�c-
�k�d�h�]�h �m�s�_�e�v�y, �k �d�h�l�h�j�h�c �h�l�h�`�^�_�k�l�\�e�y�x�l�k�y �\�k�_ 
�j�Z�g�g�_ �i�e�_�c�k�l�h�p�_�g�h�\�u�_ �f�_�k�l�h�g�Z�o�h�`�^�_�g�b�y �?�\�j�Z�a�b�b. 
�I�j�b �l�Z�d�h�f �k�j�Z�\�g�b�l�_�e�v�g�h�f �Z�g�Z�e�b�a�_ �b�k�k�e�_�^�h�\�Z�l�_-
�e�b �g�Z�o�h�^�y�l �k�o�h�^�k�l�\�h �\ �i�_�j�\�b�q�g�h�c �b �\�l�h�j�b�q�g�h�c 
�h�[�j�Z�[�h�l�d�_, �Z �l�Z�d�`�_ �\ �l�b�i�Z�o �d�Z�f�_�g�g�u�o �h�j�m�^�b�c. 
�G�h �w�l�h �y�\�e�y�_�l�k�y �_�s�_ �h�^�g�b�f �m�[�_�^�b�l�_�e�v�g�u�f �^�h�d�Z-
�a�Z�l�_�e�v�k�l�\�h�f �l�h�]�h, �q�l�h �\�Z�j�b�Z�[�_�e�v�g�u�_ �\�h�a�f�h�`�g�h�k-
�l�b �m �j�Z�a�e�b�q�g�u�o �l�Z�d�k�h�g�h�\ �i�j�b �h�[�j�Z�[�h�l�d�_ �d�Z�f�g�y 
�[�u�e�b �h�]�j�Z�g�b�q�_�g�u, �b �m �b�a�^�_�e�b�c, �b�a�]�h�l�h�\�e�_�g�g�u�o 
�i�j�_�^�k�l�Z�\�b�l�_�e�y�f�b �j�Z�a�g�u�o �\�b�^�h�\ �^�j�_�\�g�b�o Homo, 
�f�h�`�g�h �\�u�y�\�b�l�v �q�_�j�l�u �k�o�h�^�k�l�\�Z �d�Z�d �i�h �n�h�j�f�_, 
�l�Z�d �b �i�h �i�j�b�_�f�Z�f �h�[�j�Z�[�h�l�d�b �d�Z�f�g�y. �B�g�^�m�k�l�j�b�x, 
�d�h�l�h�j�Z�y �g�Z�q�Z�e�Z �j�Z�k�i�j�h�k�l�j�Z�g�y�l�v�k�y �\ �?�\�j�Z�a�b�b
1,8–1,7 �f�e�g �e.�g., �f�u �i�j�_�^�e�Z�]�Z�_�f �g�Z�a�u�\�Z�l�v �]�Z�e�_�q-
�g�h-�h�l�s�_�i�g�h�c �k �k�h�o�j�Z�g�_�g�b�_�f �h�[�s�_�]�h �h�[�h�a�g�Z�q�_�g�b�y 
�F�hde 1 �b �h�l�d�Z�a�Z�l�v�k�y �h�l �g�Z�a�\�Z�g�b�y �j�Z�g�g�_�i�Z�e�_�h�e�b�l�b-
�q�_�k�d�b�o �b�g�^�m�k�l�j�b�c �?�\�j�h�i�u �b �:�a�b�b «�h�e�^�m�\�Z�g �k�d�b�f�b», 
�i�h�l�h�f�m �q�l�h �h�e�^�m�\�Z�g�k�d�Z�y �b�g�^�m�k�l�j�b�y �k�\�y�a�u�\�Z�_�l�k�y 
�k �l�Z�d�k�h�g�h�f, �d�h�l�h�j�u�c �g�b�d�h�]�^�Z �g�_ �i�h�d�b�^�Z�e �:�n�j�b-
�d�m �b �d�h�l�h�j�h�]�h �g�_�d�h�l�h�j�u�_ �b�k�k�e�_�^�h�\�Z�l�_�e�b �h�l�g�h�k�y�l 
�d �Z�\�k�l�j�Z�e�h�i�b�l�_�d�h�\�u�f [Wood, Collard, 1999].

�D �h�e�^�m�\�Z�g�k�d�h�c �b�g�^�m�k�l�j�b�b �\ �?�\�j�Z�a�b�b �i�j�b�q�b�k-
�e�y�x�l �b�g�^�m�k�l�j�b�b, �^�Z�l�b�j�m�_�f�u�_ 1,8–0,4 �f�e�g �e.�g., 
�h�l �:�l�e�Z�g�l�b�q�_�k�d�h�]�h �^�h �L�b�o�h�]�h �h�d�_�Z�g�Z. �K �w�l�b�f �g�_-
�\�h�a�f�h�`�g�h �k�h�]�e�Z�k�b�l�v�k�y, �i�h�l�h�f�m �q�l�h �\ �l�_�q�_�g�b�_ �i�h�q-
�l�b 1,5 �f�e�g �e�_�l �g�Z �h�]�j�h�f�g�h�c �l�_�j�j�b�l�h�j�b�b �\ �j�Z�a�g�u�o 
�w�d�h�e�h�]�b�q�_�k�d�b�o �g�b�r�Z�o, �\ �m�k�e�h�\�b�y�o �^�b�\�_�j�]�_�g�p�b�b 
�g�_ �f�h�]�e�Z �k�h�o�j�Z�g�y�l�v�k�y �h�^�g�Z �b �l�Z �`�_ �b�g�^�m�k�l�j�b�y.
�G�_�d�h�l�h�j�Z�y �[�e�b�a�h�k�l�v �i�h �k�i�h�k�h�[�Z�f �i�_�j�\�b�q�g�h�c �b �\�l�h-
�j�b�q�g�h�c �h�[�j�Z�[�h�l�d�b �d�Z�f�g�y, �l�b�i�Z�f �d�Z�f�_�g�g�u�o �h�j�m�^�b�c 
�b �l.� .̂ �h�[�t�y�k�g�y�_�l�k�y �g�_�[�h�e�v�r�h�c �\�Z�j�b�Z�l�b�\�g�h�k�l�v�x 
�\ �\�h�a�f�h�`�g�h�k�l�y�o �h�[�j�Z�[�h�l�d�b �d�Z�f�g�y �b �h�^�b�g�Z�d�h�\�h�c 
�i�h�l�j�_�[�g�h�k�l�v�x �q�_�e�h�\�_�d�Z �\ �g�Z�b�[�h�e�_�_ �g�_�h�[�o�h�^�b�f�u�o 
�^�e�y �g�_�]�h �h�j�m�^�b�y�o �l�j�m�^�Z. �J�m�[�y�s�b�_ �h�j�m�^�b�y, �k�d�j�_�[�e�Z, 
�k�d�j�_�[�d�b, �g�h�`�b, �j�_�a�p�u, �j�_�a�q�b�d�b, �h�k�l�j�b�y, �i�j�h�d�h�e�d�b 
�b �^�j. �g�m�`�g�u �q�_�e�h�\�_�d�m �d�Z�d �g�Z �a�Z�j�_ �_�]�h �l�j�m�^�h�\�h�c 
�^�_�y�l�_�e�v�g�h�k�l�b, �l�Z�d �b �k�_�]�h�^�g�y. �L�h�e�v�d�h �\ �l�_�q�_�g�b�_ 
2,5 �f�e�g �e�_�l �b�o �^�_�e�Z�x�l �b�a �j�Z�a�g�h�]�h �f�Z�l�_�j�b�Z�e�Z, �w�l�b 
�h�j�m�^�b�y �b�f�_�x�l �j�Z�a�g�u�_ �l�_�o�g�b�d�h-�l�b�i�h�e�h�]�b�q�_�k�d�b�_
�b �l�_�o�g�h�e�h�]�b�q�_�k�d�b�_ �o�Z�j�Z�d�l�_�j�b�k�l�b�d�b �b �i�Z�j�Z�f�_�l-
�j�u. �I�h�k�d�h�e�v�d�m H. habilis �g�_ �i�h�d�b�^�Z�e �i�j�_�^�_�e�u 
�:�n�j�b�d�b, �Z �b�g�^�m�k�l�j�b�y H. ergaster/erectus �g�Z �_�]�h 
�Z�n�j�b�d�Z�g �k�d�h�c �j�h�^�b�g�_ �g�Z�f �^�h�k�l�h�\�_�j�g�h �i�h�d�Z �g�_-
�b�a�\�_�k�l�g�Z, �g�_�h�[�o�h�^�b�f�h �h�[�h�a�g�Z�q�Z�l�v �b�g�^�m�k�l�j�b�x 
�j�Z�g�g�_�]�h �i�Z�e�_�h�e�b�l�Z �?�\�j�Z�a�b�b �d�Z�d �]�Z�e�_�q�g�h-�h�l�s�_�i-
�g�m�x �b�e�b Mode 1. �W�l�h �g�_ �b�k�d�e�x�q�Z�_�l �\�h�a�f�h�`�g�h�k-

�l�b �i�h�y�\�e�_�g�b�y �g�Z�a�\�Z�g�b�c �^�e�y �b�g�^�m�k�l�j�b�c �b�e�b �d�m�e�v-
�l�m�j �h�l�^�_�e�v�g�u�o �j�_�]�b�h�g�h�\, �g�Z�i�j�b�f�_�j �^�f�Z�g�b�k�k�d�Z�y 
�^�e�y �g�Z�b�[�h�e�_�_ �j�Z�g�g�_�c �g�Z �D�Z�\�d�Z�a�_, �b�e�b �h�k�h�[�u�o �^�e�y 
�d�m�e�v�l�m�j �g�Z �l�_�j�j�b�l�h�j�b�b �D�b�l�Z�y, �]�^�_ �\ �l�_�q�_�g�b�_ �[�h�e�_�_ 
1,5 �f�e�g �e�_�l �b�g�^�m�k�l�j�b�b �j�Z�a�\�b�\�Z�e�b�k�v �Z�\�l�h�o�l�h�g�g�h 
�b �i�h �f�g�h�]�b�f �l�_�o�g�b�d�h-�l�b�i�h�e�h�]�b�q�_�k�d�b�f �o�Z�j�Z�d�l�_-
�j�b�k�l�b�d�Z�f �y�\�g�h �h�l�e�b�q�Z�e�b�k�v �h�l �l�_�o�g�h�d�h�f�i�e�_�d�k�h�\ 
�h�k�l�Z�e�v�g�h�c �q�Z�k�l�b �?�\�j�Z�a�b�b �b �:�n�j�b�d�b.

�D�Z�d �m�`�_ �h�l�f�_�q�Z�e�h�k�v, �b�g�^�m�k�l�j�b�y �]�h�f�b�g�b�g �\ �^�h-
�e�b�g�_ �D�Z�^�Z-�=�h�g�u �h�l�e�b�q�Z�_�l�k�y �h�l �f�b�d�j�h�e�b�l�h�b�^�g�h�c 
�g�Z �f�_�k�l�h�g�Z�o�h�`�^�_�g�b�y�o �\ �[�Z�k�k�_�c�g�_ �H�f�h. �N�h�j�f�b-
�j�h�\�Z�g�b�_ �\ �<�h�k�l�h�q�g�h�c �:�n�j�b�d�_ �^�\�m�o �j�Z�a�e�b�q�g�u�o 
�b�g�^�m�k�l�j�b�c �[�u�e�h, �\�h�a�f�h�`�g�h, �k�\�y�a�Z�g�h �k �j�Z�a�g�u�f�b 
�l�Z�d�k�h�g�Z�f�b, �Z �\ �?�\�j�Z�a�b�b – �k �^�\�m�f�y �j�Z�g�g�b�f�b �f�b�]-
�j�Z�p�b�h�g�g�u�f�b �i�h�l�h�d�Z�f�b �b�a �:�n�j�b�d�b. �K�d�h�j�_�_ �\�k�_�]�h, 
�^�Z�g�g�u�_ �l�Z�d�k�h�g�u �[�u�e�b �k�_�k�l�j�b�g�k�d�b�f�b �b�e�b �i�h�^�\�b-
�^�Z�f�b �h�^�g�h�]�h �\�b�^�Z �b �\ �^�Z�e�v�g�_�c�r�_�f �f�_�`�^�m �g�b�f�b 
�f�h�]�e�Z �i�j�h�b�a�h�c�l�b �Z�d�d�m�e�v�l�m�j�Z�p�b�y. �< �f�Z�l�_�j�b�Z-
�e�Z�o �j�Z�g�g�_�i�Z�e�_�h�e�b�l�b�q�_�k�d�b�o �f�_�k�l�h�g�Z�o�h�`�^�_�g�b�c 
�g�Z �l�_�j�j�b�l�h�j�b�y�o �D�b�l�Z�y �b �>�Z�]�_ �k�l�Z�g�Z, �h�l�g�h�k�y�s�b�o�k�y 
�d 1,7 (1,6)–0,7 (0,6) �f�e�g �e.�g., �g�Z�b�[�h�e�_�_ �y�j�d�h�_ �h�l�j�Z-
�`�_�g�b�_ �i�h�e�m�q�b�e�b �l�Z�d�`�_ �^�\�_ �j�Z�a�g�u�_ �l�_�o�g�b�d�h-�l�b�i�h-
�e�h�]�b�q�_�k�d�b�_ �e�b�g�b�b �j�Z�a�\�b�l�b�y �b�g�^�m�k�l �j�b�c, �i�j�h�p�_�k�k�u 
�Z�d�d�m�e�v�l�m�j�Z�p�b�b �b, �d�Z�d �k�e�_�^�k�l�\�b�_, �n�h�j�f�b�j�h�\�Z�g�b�_ 
�k�f�_�r�Z�g�g�h�]�h �\�Z�j�b�Z�g�l�Z �b�g�^�m�k�l�j�b�b [ �>�_�j�_�\�y�g�d�h, 
 �:�f�b�j�o�Z�g�h�\,  �A�_�g�b�g �b �^�j., 2012].

�<�\�_�^�_�g�b�_ �\ �g�Z�m�q�g�u�c �h�[�h�j�h�l �l�_�j�f�b�g�Z «�j�Z�g-
�g�_�i�Z�e�_�h�e�b�l�b�q�_�k�d�Z�y �f�b�d�j�h�b�g�^�m�k�l�j�b�y» �b�e�b «�f�b�d-
�j�h�e�b�l�h�b�^�g�Z�y �b�g�^�m�k�l�j�b�y» �\�k�l�j�_�l�b�e�h �\�h�a�j�Z�`�_�g�b�y 
�j�y�^�Z �b�k�k�e�_�^�h�\�Z�l�_�e�_�c �\ �k�\�y�a�b �k �l�_�f, �q�l�h �d �f�b�d-
�j�h�e�b�l�b�q�_�k�d�b�f �i�j�b�g�y�l�h �h�l�g�h�k�b�l�v �g�_�d�h�l�h�j�u�_ �b�g-
�^�m�k�l�j�b�b �n�b�g�Z�e�v�g�h�]�h �w�l�Z�i�Z �i�Z�e�_�h�e�b�l�Z – �f�_�a�h�e�b-
�l�Z [  Burdukiewicz,   Ronen, 2003]. �I�j�_�`�^�_ �\�k�_�]�h,
�g�_�h�[�o�h�^�b�f�h �m�l�h�q�g�b�l�v �a�g�Z�q�_�g�b�_ �l�_�j�f�b�g�Z «�f�b�d�j�h-
�e�b�l�b�q�_�k�d�b�_ �h�j�m�^�b�y» �b �\�u�y�k�g�b�l�v, �d �d�Z�d�b�f �d�h�f�i-
�e�_�d�k�Z�f �h�g �i�j�b�f�_�g�b�f. �K �g�Z�r�_�c �l�h�q�d�b �a�j�_�g�b�y, 
�i�h�y�\�b�\�r�b�c�k�y �g�Z �k�Z�f�h�f �j�Z�g�g�_�f �w�l�Z�i�_ �h�j�m�^�b�c�g�h�c 
�^�_�y�l�_�e�v�g�h�k�l�b �q�_�e�h�\�_�d�Z �l�_�o�g�b�d�h-�l�b�i�h�e�h�]�b�q�_�k�d�b�c 
�d�h�f�i�e�_�d�k �g�_�[�h�e�v�r�b�o �i�h �j�Z�a�f�_�j�Z�f �h�j�m�^�b�c, �d�h�l�h-
�j�u�_ �l�b�i�h�e�h�]�b�q�_�k�d�b �b �l�_�o�g�h�e�h�]�b�q�_ �k�d�b �h�l�e�b�q�Z�e�b�k�v 
�h�l �b�a�^�_�e�b�c �g�Z �f�_�k�l�h�g�Z�o�h�`�^�_�g�b�y�o �k �]�Z�e�_�q�g�h-�h�l-
�s�_�i�g�h�c �b�g�^�m�k�l�j�b�_�c, �f�h�`�g�h �\�u�^�_�e�b�l�v �\ �j�Z�g�g�_-
�i�Z�e�_�h�e�b�l�b�q�_�k�d�m�x �f�b�d�j�h�e�b�l�h�b�^�g�m�x �b�g�^�m�k�l �j�b�x 
�b�e�b �f�b�d�j�h�b�g�^�m�k�l�j�b�x.

�< �i�h�a�^�g�_�f �i�Z�e�_�h�e�b�l�_ �b �f�_�a�h�e�b�l�_ – �j�Z�g�g�_�f �g�_-
�h�e�b�l�_ �\ �j�Z�a�e�b�q�g�u�o �j�Z�c�h�g�Z�o �?�\�j�Z�a�b�b �g�Z �[�Z�a�_ �i�e�Z�k-
�l�b�g�q�Z�l�u�o �b�g�^�m�k�l�j�b�c �n�h�j�f�b�j�m�x�l�k�y �l�_�o�g�b�d�h-�l�b�i�h-
�e�h�]�b�q�_�k�d�b�_ �d�h�f�i�e�_�d�k�u �g�_�[�h�e�v�r�b�o �i�h �j�Z�a�f�_�j�Z�f 
�d�Z�f�_�g�g�u�o �b�a�^�_�e�b�c �k �h�j�m�^�b�y�f�b �]�_�h�f�_�l�j�b�q�_�k�d�b�o 
�n�h�j�f. �F�g�h�]�b�_ �b�k�k�e�_�^�h�\�Z�l�_�e�b �g�Z�a�u�\�Z�x�l �i�h�a�^-
�g�b�_ �f�_�a�h�e�b�l�b�q�_�k�d�b�_ – �g�_�h�e�b�l�b�q�_�k�d�b�_ �b�g�^�m�k�l�j�b�b 
�f�b�d�j�h�e�b�l�b�q�_�k�d�b�f�b. �H�l�g�h�r�_�g�b�_ �d �w�l�h�f�m �l�_�j�f�b�g�m 
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�g�_�h�^�g�h�a�g�Z�q�g�h�_. �H�^�g�b �b�k�k�e�_�^�h�\�Z�l�_�e�b �i�h�^ �g�b�f �i�h-
�g�b�f�Z�x�l �f�b�d�j�h�e�b�l�b�q�_�k�d�b�_ �b�a�^�_�e�b�y �]�_�h�f�_�l�j�b�q�_-
�k�d�b�o �n�h�j�f, �b�a�]�h�l�h�\�e�_�g�g�u�_ �g�Z �g�h�`�_�\�b�^�g�u�o �i�e�Z�k-
�l�b�g�Z�o, �^�j�m�]�b�_ – �\�k�_ �b�g�^�m�k�l�j�b�b �f�_�a�h�e�b�l�Z – �g�_�h�e�b�l�Z. 
�I�j�b�q�_�f �i�h �f�Z�l�_�j�b�Z�e�Z�f �n�b�g�Z�e�Z �i�Z�e�_�h�e�b�l�Z – �f�_-
�a�h�e�b�l�Z – �j�Z�g�g�_�]�h �g�_�h�e�b�l�Z �\�u�^�_�e�y�_�l�k�y �a�Z�i�Z�^�g�Z�y 
�l�j�Z�^�b�p�b�y �X�`�g�h�c �?�\�j�h�i�u �k �h�j�m�^�b�y�f�b �]�_�h�f�_�l�j�b-
�q�_�k�d�b�o �n�h�j�f �b �\�h�k�l�h�q�g�Z�y – �f�b�d�j�h�i�e�Z�k�l�b�g�q�Z�l�Z�y 
�l�j�Z�^�b�p�b�y �K�_�\�_�j�g�h�c, �P�_�g�l�j�Z�e�v�g�h�c, �<�h�k�l�h�q�g�h�c 
�:�a�b�b �b �K�_�\�_�j�g�h�c �:�f�_�j�b�d�b, �\ �d�h�l�h�j�h�c �h�j�m�^�b�y 
�]�_�h�f�_�l�j�b�q�_�k�d�b�o �n�h�j�f �i�j�Z�d�l�b�q�_�k�d�b �g�_ �i�j�_�^�k�l�Z�\-
�e�_�g�u, �b�o �i�h�y�\�e�_�g�b�_ �g�Z �i-�h�\�_ �D�h�j�_�y �b �h-�\�_ �D�x�k�x 
�f�h�`�g�h �h�[�t�y�k�g�b�l�v �l�h�e�v�d�h �l�_�o�g�h�e�h�]�b�q�_�k�d�h�c �d�h�g-
�\�_�j�]�_�g�p�b�_�c.

�<�\�_�^�_�g�b�_ �\ �g�Z�m�q�g�u�c �h�[�h�j�h�l �l�_�j�f�b�g�Z «�j�Z�g�g�_-
�i�Z�e�_�h�e�b�l�b�q�_�k�d�Z�y �f�b�d�j�h�e�b�l�h�b�^�g�Z�y �b�g�^�m�k�l�j�b�y» 
�^�e�y �h�[�h�a�g�Z�q�_�g�b�y �b�g�^�m�k�l�j�b�b �j�Z�g�g�_�]�h �i�Z�e�_�h�e�b�l�Z 
�k �g�_�[�h�e�v�r�b�f�b �i�h �j�Z�a�f�_�j�Z�f �d�Z�f�_�g�g�u�f�b �h�j�m�^�b�y-
�f�b, �h�l�e�b�q�Z�x�s�b�f�b�k�y �h�l �b�a�^�_�e�b�c �]�Z�e�_�q�g�h-�h�l�s�_�i-
�g�h�c �b�g�^�m�k�l�j�b�b �g�_ �l�h�e�v�d�h �i�h �j�Z�a�f�_�j�Z�f, �g�h �b �i�h �l�b-
�i�h�e�h�]�h-�l�_�o�g�h�e�h�]�b�q�_�k�d�b�f �i�j�b�a�g�Z�d�Z�f, �g�_ �f�h�`�_�l 
�\�g�_�k�l�b �i�m�l�Z�g�b�p�m �\ �m�k�l�h�y�\�r�m�x�k�y �l�_�j�f�b�g�h�e�h�]�b�x. 
�E�x�[�h�c �k�i�_�p�b�Z�e�b�k�l �\ �h�[�e�Z�k�l�b �b�a�m�q�_�g�b�y �d�Z�f�_�g�g�h�]�h 
�\�_�d�Z �i�h�g�b�f�Z�_�l, �q�l�h �f�Z�l�_�j�b�Z�e�u �f�_�k�l�h�g�Z�o�h�`�^�_�g�b�c 
�k �j�Z�g�g�_�i�Z�e�_�h�e�b�l�b�q�_�k�d�h�c �f�b�d�j�h�e�b�l�b�q�_�k�d�h�c, �Z �l�Z�d-
�`�_ �k �\�_�j�o�g�_�i�Z�e�_�h�e�b�l�b�q�_�k�d�h�c – �f�_�a�h�e�b�l�b�q�_�k�d�h�c 
�f�b�d�j�h�e�b�l�b�q�_�k�d�h�c �b�g�^�m�k�l�j�b�_�c, �o�j�h�g�h�e�h�]�b�q�_�k�d�b 
�k�h�h�l�\�_�l�k�l�\�m�x�s�b�_ �w�l�b�f �^�\�m�f �i�h�g�y�l�b�y�f, �j�Z�a�^�_�e�y-
�x�l �k�h�l�g�b �l�u�k�y�q �e�_�l.

�J�Z�g�g�_�i�Z�e�_�h�e�b�l�b�q�_�k�d�Z�y �f�b�d�j�h�e�b�l�h�b�^�g�Z�y �b�g-
�^�m�k�l�j�b�y – �h�k�h�[�h�_ �y�\�e�_�g�b�_ �\ �b�k�l�h�j�b�d�h-�d�m�e�v�l�m�j�g�h�f 
�k�l�Z�g�h�\�e�_�g�b�b �q�_�e�h�\�_�q�_�k�l�\�Z, �b �_�_ �k�e�_�^�m�_�l �j�Z�k�k�f�Z�l-
�j�b�\�Z�l�v �d�Z�d �h�^�g�m �b�a �[�Z�a�b�k�g�u�o �h�k�g�h�\ �h�j�m�^�b�c-
�g�h�c �^�_�y�l�_�e�v�g�h�k�l�b �Z�j�o�Z�g�l�j�h�i�h�\. �J�Z�k�i�j�h�k�l�j�Z�g�_-
�g�b�_ �f�b�d�j�h�b�g�^�m�k�l�j�b�b �\ �?�\�j�Z�a�b�b �k�\�y�a�Z�g�h �k �h�^�g�h�c 
�b�a �^�\�m�o � �̂h�Z�r�_�e�v�k�d�b�o �f�b�]�j�Z�p�b�c �q�_�e�h�\�_�d�Z �b�a �:�n-
�j�b�d�b 1,8–1,7 �f�e�g �e.�g. �Q�l�h �f�u �\�d�e�Z�^�u�\�Z�_�f �\ �i�h-
�g�y�l�b�_ «�j�Z�g�g�_�i�Z�e�_�h�e�b�l�b�q�_�k�d�Z�y �b�g�^�m�k�l�j�b�y»? �F�Z-
�e�_�g�v�d�b�_ �b �[�h�e�v�r�b�_ �h�j�m�^�b�y �l�j�m�^�Z – �Z�[�k�l�j�Z�d�l�g�u�_ 
�h�i�j�_�^�_�e�_�g�b�y, �h�g�b �g�_ �^�Z�x�l �i�j�_�^�k�l�Z�\�e�_�g�b�y �h �d�h�g-
�d�j�_�l�g�h�f �j�Z�a�f�_�j�_ �i�j�_�^�f�_�l�Z. �>�e�y �f�b�d�j�h�e�b�l�h�b�^�g�h�c 
�b�g�^�m�k�l�j�b�b �o�Z�j�Z�d�l�_�j�g�h �k�e�_�^�m�x�s�_�_:

1) �j�Z�a�f�_�j�u �i�h�^�Z�\�e�y�x�s�_�]�h �[�h�e�v�r�b�g�k�l�\�Z �h�j�m-
�^�b�c (90 % �b �[�h�e�_�_) �g�_ �i�j�_�\�u�r�Z�x�l 50 �f�f. �G�Z �h�l-
�^�_�e�v�g�u�o �f�_�k�l�h�g�Z�o�h�`�^�_�g�b�y�o �\�k�l�j�_�q�Z�x�l�k�y �g�_�f�g�h�]�h-
�q�b�k�e�_�g�g�u�_ �[�h�e�_�_ �d�j�m�i�g�u�_ �b�a�^�_�e�b�y – �h�l�[�h�c�g�b�d�b 
�b �j�m�[�y�s�b�_ �h�j�m�^�b�y �l�b�i�Z �q�h�i�i�_�j�h�\ �b �q�h�i�i�b�g�]�h�\. 
�G�Z �g�Z�b�[�h�e�_�_ �j�Z�g�g�b�o �f�_�k�l�h�g�Z�o�h�`�^�_�g�b�y�o �?�\�j�Z�a�b�b 
�\ �o�j�h�g�h�e�h�]�b�q�_�k�d�h�f �b�g�l�_�j�\�Z�e�_ 1,7–0,4 �f�e�g �e.�g. �k�\�u-
�r�_ 50 % �k�h�k�l�Z�\�e�y�x�l �h�j�m�^�b�y �j�Z�a�f�_�j�Z�f�b 15–30 �f�f;

2) �d�Z�f�_�g�g�u�_ �h�j�m�^�b�y �h�k�g�h�\�g�u�o �l�b�i�h�\ �h�n�h�j�f�e�_-
�g�u �i�j�_�b�f�m�s�_�k�l�\�_�g�g�h �g�Z �l�h�e�k�l�u�o �h�l�s�_�i�Z�o. �< �o�h-

�^�_ �i�_�j�\�b�q�g�h�c �h�[�j�Z�[�h�l�d�b �i�e�h�k�d�h�k�l�v, �h�[�j�Z�a�h�\�Z�g-
�g�Z�y �i�j�_�^�u�^�m�s�b�f �k�g�y�l�b�_�f, �q�Z�k�l�h �b�k�i�h�e�v�a�h�\�Z�e�Z�k�v 
�\ �d�Z�q�_�k�l�\�_ �m�^�Z�j�g�h�c �i�e�h�s�Z�^�d�b �^�e�y �i�h�k�e�_�^�m�x�s�b�o 
�k�d�Z�e�u�\�Z�g�b�c. �I�h�w�l�h�f�m �h�l�s�_�i�h�\ �k �]�Z�e�_�q�g�h�c �d�h�j-
�d�h�c �f�Z�e�h;

3) �k�j�_�^�b �h�j�m�^�b�c �l�b�i�b�q�g�u �k�d�j�_�[�e�Z, �k�d�j�_�[�d�b, 
�a�m�[�q�Z�l�u�_ �b �\�u�_�f�q�Z�l�u�_ �b�a�^�_�e�b�y, �i�j�h�d�h�e�d�b, �h�k�l�j�b�y, 
�h�j�m�^�b�y �k �r�b�i�h�f. �I�j�b �\�l�h�j�b�q�g�h�c �h�[�j�Z�[�h�l�d�_ �i�j�b-
�f�_�g�y�e�b�k�v, �d�Z�d �i�j�Z�\�b�e�h, �a�m�[�q�Z�l�Z�y �b �q�_�r�m�c�q�Z�l�h-�k�l�m-
�i�_�g�q�Z�l�Z�y �j�_�l�m�r�v, �Z �l�Z�d�`�_ �k�d�h�e�u �^�e�y �h�[�j�Z�a�h�\�Z�g�b�y 
�]�e�m�[�h�d�h�c �\�u�_�f�d�b. �H�q�_�g�v �q�Z�k�l�h �\ �d�Z�q�_�k�l�\�_ �k�u�j�v�y 
�b�k�i�h�e�v�a�h�\�Z�e�b�k�v �d�j�_�f�g�b�k�l�u�_ �i�h�j�h�^�u �d�Z�f�g�y.

�G�Z�e�b�q�b�_ �\ �f�Z�l�_�j�b�Z�e�Z�o �j�y�^�Z �j�Z�g�g�_�i�Z�e�_�h�e�b�l�b�q�_-
�k�d�b�o �f�_�k�l�h�g�Z�o�h�`�^�_�g�b�c �l�h�e�v�d�h �g�_�[�h�e�v�r�b�o �h�j�m�^�b�c 
�o�Z�j�Z�d�l�_�j�b�a�m�_�l �Z�^�Z�i�l�Z�p�b�h�g�g�u�_ �k�l�j�Z�l�_�]�b�b �e�x�^�_�c. 
�<�h-�i�_�j�\�u�o, �w�l�h �k�\�b�^�_�l�_�e�v�k�l�\�m�_�l �h�[ �b�k�i�h�e�v�a�h�\�Z�g�b�b 
�^�_�j�_�\�Z �\ �d�Z�q�_�k�l�\�_ �h�k�g�h�\�u �^�e�y �k�e�h�`�g�u�o �k�h�k�l�Z�\�g�u�o 
�b�a�^�_�e�b�c. �>�e�y �h�[�_�k�i�_�q�_�g�b�y �^�h�e�]�h�\�_�q�g�h�k�l�b �b �w�n�n�_�d-
�l�b�\�g�h�k�l�b �\�d�e�Z�^�u�r�_�\�u�o �h�j�m�^�b�c �\ �d�Z�q�_�k�l�\�_ �k�u�j�v�y 
�\�u�[�b�j�Z�e�b�k�v �l�\�_�j�^�u�_ �b �g�Z�b�[�h�e�_�_ �i�j�h�q�g�u�_ �i�h�j�h-
�^�u �d�Z�f�g�y. �>�_�j�_�\�h, �d�Z�d �b �d�Z�f�_�g�v, �b�k�i�h�e�v�a�h�\�Z�e�b, 
�\�b�^�b�f�h, �\ �k�Z�f�h�f �g�Z�q�Z�e�_ �q�_�e�h�\�_�q�_�k�d�h�c �b�k�l�h�j�b�b. 
�H�[�g�Z�j�m�`�_�g�g�u�_ �\ �Rë�g�b�g�]�_�g�_ �b �;�b�e�v�p�b�g�]�k�e�_�[�_�g�_ 
�^�_�j�_�\�y�g�g�u�_ �j�m�d�h�y�l�b �^�e�y �k�h�k�l�Z�\�g�u�o �h�j�m�^�b�c �i�h�-̂
�l�\�_�j�`�^�Z�x�l �l�Z�d�h�_ �i�j�_�^�i�h�e�h�`�_�g�b�_. �< �;�b�a�Z�l-�J�m�o�Z-
�f�_, �>�Z�j�\�Z�]�q�Z�_ �b �g�Z �^�j�m�]�b�o �j�Z�g�g�_�i�Z�e�_�h�e�b�l�b�q�_�k�d�b�o 
�f�_�k�l�h �g�Z�o�h�`�^�_�g�b�y�o �k�d�j�_�[�e�Z�f�b �b �a�m�[�q�Z�l�h-�\�u�_�f-
�q�Z�l�u�f�b �h�j�m�^�b�y�f�b �h�[�j�Z�[�Z�l�u�\�Z�e�b �^�_�j�_�\�h �b �d�h�k�l�v; 
�h�[ �w�l�h�f �k�\�b�^�_�l�_�e�v�k�l �\�m�x�l �j�_�a�m�e�v�l�Z�l�u �l�j�Z�k�h�e�h�]�b-
�q�_�k�d�b�o �b�k�k�e�_�^�h�\�Z�g�b�c [  Steguweit, 2001]. �<�h-�\�l�h�j�u�o, 
�h�k�g�h�\�g�u�f �b�k�l�h�q�g�b�d�h�f �i�b�l�Z�g�b�y, �\�b�^�b�f�h, �[�u�e�b �f�h�j-
�k�d�b�_ �b�e�b �j�_�q�g�u�_ �j�_�k�m�j�k�u (�j�u�[�Z, �f�h�e�e�x�k�d�b �b �l.� .̂) 
�b �i�j�h�^�m�d�l�u �k�h�[�b�j�Z�l�_�e�v�k�l�\�Z. �G�Z�e�b�q�b�_ �g�Z �j�y�^�_ �f�_�k-
�l�h�g�Z�o�h�`�^�_�g�b�c (�B�a�_�j�g�b�y �E�Z-�I�b�g�_�l�Z, �;�b�e�v�p�b�g�]�k�e�_-
�[�_�g �b �^�j.) �h�k�l�Z�l�d�h�\ �d�j�m�i�g�h�c �l�_�j�b�h�n�Z�m�g�u �i�h�a�\�h�e�y�_�l 
�]�h�\�h�j�b�l�v �h �l�j�m�i�h�i�h�_�^�Z�g�b�b �b �h�[ �h�o�h�l�_ �g�Z �f�_�e�d�b�o 
�`�b�\�h�l�g�u�o.

�I�h�y�\�e�_�g�b�_ �\ �l�h�f �b�e�b �b�g�h�f �j�Z�c�h�g�_ �?�\�j�Z�a�b�b 
�j�Z�g�g�_�i�Z�e�_�h�e�b�l�b�q�_�k�d�h�c �f�b�d�j�h�e�b�l�h�b�^�g�h�c �b�g�^�m�k�l-
�j�b�b, �d�Z�d �k�q�b�l�Z�x�l �g�_�d�h�l�h�j�u�_ �b�k�k�e�_�^�h�\�Z�l�_�e�b, �f�h�`-
�g�h �h�[�t�y�k�g�b�l�v �h�k�h�[�u�f�b �Z�^�Z�i�l�Z�p�b�h�g�g�u�f�b �k�l�j�Z�l�_-
�]�b�y�f�b �e�x�^�_�c, �d�h�l�h�j�u�_ �h�i�j�_�^�_�e�y�e�b�k�v �b�a�f�_�g�_�g�b�y-
�f�b �i�j�b�j�h�^�g�h�c �k�j�_�^�u �b�e�b �g�Z�e�b�q�b�_�f �l�h�e�v�d�h �g�_�[�h�e�v-
�r�b�o �Z�e�e�x�\�b�Z�e�v�g�u�o �]�Z�e�_�d, �b�k�i�h�e�v�a�h�\�Z�\�r�b�o�k�y 
�\ �d�Z�q�_�k�l�\�_ �b�k�o�h�^�g�h�]�h �k�u�j�v�y. �< �h�l�^�_�e�v�g�u�o �j�_�]�b�h-
�g�Z�o �\�h�a�f�h�`�_�g �b �l�Z�d�h�c �\�Z�j�b�Z�g�l �j�Z�a�\�b�l�b�y �k�h�[�u�l�b�c. 
�G�h �w�l�h, �i�h �g�Z�r�_�f�m �f�g�_�g�b�x, �i�j�h�l�b�\�h�j�_�q�b�l �n�Z�d-
�l�Z�f. �< �j�Z�g�g�_�f �i�e�_�c�k�l�h�p�_�g�_ �i�j�b�j�h�^�g�Z�y �h�[�k�l�Z�g�h�\�d�Z 
�\ �j�Z�c�h�g�Z�o �;�b�a�Z�l-�J�m�o�Z�f�u, �K�y�h�q�Z�g�e�y�g�Z, �>�m�g�]�m�l�h, 
�D�m�e�v�^�Z�j�u, �>�Z�j�\�Z�]�q�Z�y �b �^�j�m�]�b�o �k�l�h�y�g�h�d �[�u�e�Z �j�Z�a-
�e�b�q�g�h�c, �h�^�g�Z�d�h �a�Z�n�b�d�k�b�j�h�\�Z�g�g�u�_ �l�Z�f �d�Z�f�_�g�g�u�_ 
�b�g�^�m�k�l�j�b�b �i�j�h�y�\�e�y�x�l �m�^�b�\�b�l�_�e�v�g�h�_ �k�o�h�^�k�l�\�h.
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� � � � � � �  � * I.  �ð������������������������ �������� Homo �� �î�"�������� �� ������ ���)�#���� �� �ó�����������,

�< �h�d�j�_�k�l�g�h�k�l�y�o �k�l�h�y�g�h�d �;�b�a�Z�l-�J�m�o�Z�f�Z, �>�Z�j�\�Z�]�q�Z�c 
�b �^�j. �k �j�Z�g�g�_�i�Z�e�_�h�e�b�l�b�q�_�k�d�b�f�b �f�b�d�j�h�b�g�^�m�k�l�j�b-
�Z�e�v�g�u�f�b �d�h�f�i�e�_�d�k�Z�f�b �b�f�_�e�b�k�v �j�Z�a�e�b�q�g�u�_ �i�h �d�Z-
�q�_�k�l�\�m �b �j�Z�a�f�_�j�Z�f �]�Z�e�v�d�b, �g�h �^�e�y �i�_�j�\�b�q�g�h�]�h �j�Z�k-
�s�_�i�e�_�g�b�y �b �b�a�]�h�l�h�\�e�_�g�b�y �h�j�m�^�b�c �b�k�i�h�e�v�a�h�\�Z-
�e�b�k�v �l�h�e�v�d�h �g�_�[�h�e�v�r�b�_ �d�Z�f�g�b �h�i�j�_�^�_�e�_�g�g�h�]�h 
�d�Z�q�_�k�l�\�Z. �I�h�^�h�[�g�Z�y �k�_�e�_�d�l�b�\�g�h�k�l�v �b�a�g�Z�q�Z�e�v�g�h 
�^�_�l�_�j�f�b�g�b�j�h�\�Z�e�Z�k�v �g�_ �l�h�e�v�d�h �o�Z�j�Z�d�l�_�j�b�k�l�b�d�Z�f�b 
�b�k�o�h�^�g�h�]�h �k�u�j�v�y, �g�h �b �m�k�l�h�c�q�b�\�u�f�b �l�j�Z�^�b�p�b�y-
�f�b �b �i�h�l�j�_�[�g�h�k�l�y�f�b �q�_�e�h�\�_�d�Z �b�f�_�g�g�h �\ �h�j�m�^�b�y�o
�g�_�[�h�e�v�r�h�]�h �j�Z�a�f�_�j�Z. �< �w�l�h�f �h�l�g�h�r�_�g�b�b �i�h�d�Z�a�Z-
�l�_�e�v�g�u�f �y�\�e�y�_�l�k�y �h�l�[�h�j �b�k�o�h�^�g�h�]�h �k�u�j�v�y �g�Z �k�l�h-
�y�g�d�_ �;�b�a�Z�l-�J�m�o�Z�f�Z �\ �B�a�j�Z�b�e�_.

�;�b�a�Z�l-�J�m�o�Z�f�Z – �d�e�Z�k�k�b�q�_�k�d�h�_ �i�Z�e�_�h�e�b�l�b�q�_�k�d�h�_ 
�f�_�k�l�h�g�Z�o�h�`�^�_�g�b�_ �k �f�b�d�j�h�e�b�l�b�q�_�k�d�h�c �b�g�^�m�k�l�j�b-
�_�c: �k�j�_�^�g�y�y �^�e�b�g�Z �Z�j�l�_�n�Z�d�l�h�\ �h�d. 25 �f�f [  Zaidner, 
  Ronen,  Burdukiewicz, 2003]. �B�a�m�q�_�g�b�_ �b�k�l�h�q�g�b-
�d�h�\ �k�u�j�v�y �^�e�y �b�a�]�h�l�h�\�e�_�g�b�y �d�Z�f�_�g�g�u�o �h�j�m�^�b�c 
�i�h�d�Z�a�Z�e�h, �q�l�h �h�[�b�l�Z�l�_�e�b �k�l�h�y�g�d�b �b�k�i�h�e�v�a�h�\�Z�e�b 
�\ �h�k�g�h�\�g�h�f �g�_�[�h�e�v�r�b�_ (�^�h 70 �f�f) �d�j�_�f�g�_�\�u�_ 
�]�Z�e�v�d�b �d�h�j�b�q�g�_�\�h�]�h �b �[�_�e�h�]�h �p�\�_�l�Z �k �d�j�b�k�l�Z�e-
�e�b�q�_�k�d�h�c �k�l�j�m�d�l�m�j�h�c, �j�_�^�d�b�_ �\ �^�Z�g�g�h�f �j�Z�c�h�g�_, 
�Z �^�h�\�h�e�v�g�h �j�Z�k�i�j�h�k�l�j�Z�g�_�g�g�u�c �[�j�_�d�q�b�j�h�\�Z�g�g�u�c 
�d�j�_�f�_�g�v, �^�e�b�g�Z �]�Z�e�_�d �d�h�l�h�j�h�]�h 80–150 �f�f, �m �g�b�o 
�g�_ �g�Z�o�h�^�b�e �i�j�b�f�_�g�_�g�b�y. �L�Z�d�h�c �d�j�_�f�_�g�v �\ �d�Z�q�_�k�l-
�\�_ �k�u�j�v�y �[�u�e �\�h�k�l�j�_�[�h�\�Z�g �h�[�b�l�Z�l�_�e�y�f�b �k�l�h�y�g�h�d 
�M�[�_�c�^�b�y, �=�_�r�_�j-�;�_�g�h�l-�Y�Z�d�h�\. �B�k�k�e�_�^�h�\�Z�l�_�e�b 
�h�l�f�_�q�Z�x�l, �q�l�h, �_�k�e�b �[�u �`�b�l�_�e�b �J�m�o�Z�f�u �b�k�i�h�e�v-
�a�h�\�Z�e�b �[�j�_�d�q�b�j�h�\�Z�g�g�u�c �d�j�_�f�_�g�v, �l�h �f�h�]�e�b �[�u 
�i�h�e�m�q�Z�l�v �Z�j�l�_�n�Z�d�l�u «�g�h�j�f�Z�e�v�g�u�o» �j�Z�a�f�_�j�h�\, 
�d�Z�d �w�l�h �k �m�k�i�_�o�h�f �^�_�e�Z�e�b �e�x�^�b �i�h�a�^�g�_�]�h �Z�r�_�e�y 
�\ �w�l�h�f �`�_ �j�Z�c�h�g�_. �H�^�g�Z�d�h �h�[�b�l�Z�l�_�e�b �;�b�a�Z�l-�J�m-
�o�Z�f�u �b�]�g�h�j�b�j�h�\�Z�e�b �[�j�_�d�q�b�j�h�\�Z�g�g�u�c �d�j�_�f�_�g�v 
�b �^�h�\�h�e�v�k�l�\�h�\�Z�e�b�k�v �f�Z�e�_�g�v�d�b�f�b �]�Z�e�v�d�Z�f�b, �q�l�h 
�[�h�e�v�r�_ �i�h�o�h�`�_ �g�Z �d�m�e�v�l�m�j�g�h�_ �i�j�_�^�i�h�q�l�_�g�b�_, 
�Z �g�_ �g�Z �a�Z�\�b�k�b�f�h�k�l�v �h�l �\�g�_�r�g�b�o �m�k�e�h�\�b�c [Ibid.]. 
�W�l�h�l �\�u�\�h�^ �h�q�_�g�v �\�Z�`�_�g: �Z�j�o�Z�g�l�j�h�i�u, �h�[�b�l�Z�\�r�b�_ 
�\ �j�Z�c�h�g�_ �;�b�a�Z�l-�J�m�o�Z�f�u, �l�y�]�h�l�_�e�b �d �f�b�d�j�h�e�b�l�b�q�_-
�k�d�h�c �b�g�^�m�k�l�j�b�b �g�_ �b�a-�a�Z �h�l�k�m�l�k�l�\�b�y �i�h�^�o�h�^�y�s�b�o 
�d�Z�f�g�_�c �d�j�m�i�g�u�o �j�Z�a�f�_�j�h�\, �Z �i�h�l�h�f�m �q�l�h �h�g�Z �h�i�j�_-
�^�_�e�y�e�Z �b�o �Z�^�Z�i�l�Z�p�b�h�g�g�u�_ �k�l�j�Z�l�_�]�b�b �b �i�h�\�_�^�_�g�b�_
�\ �k�j�_�^�_ �h�[�b�l�Z�g�b�y. �G�Z �d�e�Z�k�k�b�q�_�k�d�b�o �f�_�k�l�h�g�Z�o�h�`-
�^�_�g�b�y�o �M�[�_�c�^�b�y �b �=�_�r�_�j-�;�_�g�h�l-�Y�Z�d�h�\ �h�[�g�Z�j�m�`�_-
�g�u �j�m�[�b�e�Z �b �^�j�m�]�h�c �d�Z�f�_�g�g�u�c �b�g�\�_�g�l�Z�j�v, �d�h�l�h-
�j�u�c �l�b�i�h�e�h�]�b�q�_�k�d�b �b �l�_�o�g�h�e�h�]�b�q�_�k�d�b �h�l�e�b�q�Z�e�k�y 
�h�l �b�g�\�_�g�l�Z�j�y �;�b�a�Z�l-�J�m�o�Z�f�u, �q�l�h �i�h�a�\�h�e�y�_�l �]�h�\�h-
�j�b�l�v �h �i�j�b�g�Z�^�e�_�`�g�h�k�l�b �m�d�Z�a�Z�g�g�u�o �f�_�k�l�h�g�Z�o�h�`-
�^�_�g�b�c �i�j�_�^�k�l�Z�\�b�l�_�e�y�f �j�Z�a�g�u�o �l�Z�d�k�h�g�h�\.

�K.  �I�_�j�_�l�l�h �b�g�l�_�j�i�j�_�l�b�j�m�_�l �f�b�d�j�h�h�j�m�^�b�y 
�k �f�_�k�l�h�g�Z�o�h�`�^�_�g�b�y �B�a�_�j�g�b�y �E�Z-�I�b�g�_�l�Z �\ �h�k-
�g�h�\�g�h�f �d�Z�d �h�l�o�h�^�u �i�j�h�b�a�\�h�^�k�l�\�Z [  Peretto, 1983]. 
�W�d�k �i�_�j�b�f�_�g�l�Z�e�v�g�h �^�h�d�Z�a�Z�g�h, �q�l�h �i�j�b �k�b�e�v�g�h�f 

�m�^�Z�j�_ �h�l�[�h�c�g�b�d�h�f �i�h �g�m�d�e�_�m�k�m, �k�l�h�y�s�_�f�m �g�Z �g�Z-
�d�h�\�Z�e�v�g�_, �y�^�j�b�s�_ �k �d�j�m�i�g�h�a�_�j�g�b�k�l�h�c �k�l�j�m�d�l�m�j�h�c 
�j�Z�a�[�b�\�Z�_�l�k�y, �Z �h�l�o�h�^�u �l�Z�d�h�]�h �j�Z�k�s�_�i�e�_�g�b�y �g�Z�i�h-
�f�b�g�Z�x�l �a�m�[�q�Z�l�u�_ �b �\�u�_�f�q�Z�l�u�_ �h�j�m�^�b�y �k�h �k�e�_�^�Z�f�b 
�d�j�m�l�h�c �j�_�l�m�r�b. �F�u �g�_ �k�q�b�l�Z�_�f �g�m�`�g�u�f �h�k�i�Z�j�b-
�\�Z�l�v �\�h�a�f�h�`�g�h�k�l�v �l�Z�d�h�c �i�j�h�p�_�^�m�j�u �j�Z�k�s�_�i�e�_�g�b�y. 
�< �;�b�a�Z�l-�J�m�o�Z�f�_, �D�m�e�v�^�Z�j�_, �>�Z�j�\�Z�]�q�Z�_ �b �g�Z �^�j�m�]�b�o 
�f�_�k�l�h�g�Z�o�h�`�^�_�g�b�y�o �k �f�b�d�j�h�b�g�^�m�k�l�j�b�_�c �b�k�o�h�^�g�u�_ 
�a�Z�]�h�l�h�\�d�b �b�f�_�x�l �g�_�[�h�e�v�r�b�_ �j�Z�a�f�_�j�u �b �\�k�_ �h�j�m-
�^�b�y, �b�a�]�h�l�h�\�e�_�g�g�u�_ �b�a �h�l�s�_�i�h�\, �g�_�k�m�l �i�j�b�a�g�Z�d�b 
�l�s�Z�l�_�e�v�g�h�c �h�[�j�Z�[�h�l�d�b �d�j�m�l�h�c �b�e�b �a�m�[�q�Z�l�h�c �j�_-
�l�m�r�v�x. �B�a�m�q�_�g�b�_ �d�h�e�e�_�d�p�b�c �g�_ �i�h�a�\�h�e�y�_�l �k�h�f�g�_-
�\�Z�l�v�k�y �\ �l�h�f, �q�l�h �\�k�y �i�h �k�e�_�^�h�\�Z�l�_�e�v�g�h�k�l�v �h�i�_�j�Z-
�p�b�h�g�g�h�c �p�_�i�h�q�d�b �\ �f�b�d�j�h�b�g�^�m�k�l�j�b�y�o �i�j�_�^�i�h�e�Z�]�Z-
�e�Z �i�h�e�m�q�_�g�b�_ �\ �\�b�^�_ �d�h�g�_�q�g�h�]�h �i�j�h�^�m�d�l�Z �k�d�j�_�[-
�d�Z, �k�d�j�_�[�e�Z, �\�u�_�f�q�Z�l�h�]�h �b�e�b �a�m�[�q�Z�l�h�]�h �h�j�m�^�b�y. 
�H�[ �w�l�h�f �k�\�b�^�_�l�_�e�v�k�l�\�m�x�l, �\ �q�Z�k�l�g�h�k�l�b, �f�Z�l�_�j�b�Z-
�e�u �f�_�k�l�h�g�Z�o�h�`�^�_�g�b�y �B�a�_�j�g�b�y �E�Z-�I�b�g�_�l�Z. �<�u�\�h-
�^�u, �\�u�l�_�d�Z�x�s�b�_ �b�a �k�h�\�j�_�f�_�g�g�u�o �w�d�k�i�_�j�b�f�_�g�l�h�\, 
�f�h�]�m�l �g�_ �k�h�h�l�\�_�l�k�l�\�h�\�Z�l�v �g�Z�f�_�j�_�g�b�y�f �b �d�h�g�_�q�g�u�f 
�j�_�a�m�e�v�l�Z�l�Z�f �^�_�y�l�_�e�v�g�h�k�l�b �q�_�e�h�\�_�d�Z, �h�[�j�Z�[�Z�l�u�\�Z�\-
�r�_�]�h �d�Z�f�_�g�v �f�b�e�e�b�h�g �e�_�l �g�Z�a�Z�^. �G�_�l �k�h�f�g�_�g�b�y 
�\ �l�h�f, �q�l�h �f�b�d�j�h�h�j�m�^�b�y – �g�_ �k�e�m�q�Z�c�g�u�_ �i�j�h�^�m�d�l�u 
�i�j�h�p�_�k�k�Z �m�l�b�e�b�a�Z�p�b�b, �Z �j�_�a�m�e�v�l�Z�l �^�h�k�l�Z�l�h�q�g�h �o�h-
�j�h�r�h �i�j�h�^�m�f�Z�g�g�u�o �i�h �k�e�_�^�h�\�Z�l�_�e�v�g�u�o �^�_�c�k�l�\�b�c 
�i�h �h�l�[�h�j�m �k�u�j�v�y, �j�Z�k�s�_�i�e�_�g�b�x �]�Z�e�v�d�b �b �i�j�_�\�j�Z-
�s�_�g�b�x �h�l�s�_�i�Z �k �i�h�f�h�s�v�x �h�i�j�_�^�_�e�_�g�g�h�c �j�_�l�m-
�r�b �\ �l�s�Z�l�_�e�v�g�h �h�[�j�Z�[�h�l�Z�g�g�u�c �b �w�n�n�_�d�l�b�\�g�u�c 
�b�g�k�l�j�m�f�_�g�l.

�K �g�Z�r�_�c �l�h�q�d�b �a�j�_�g�b�y, �i�h�y�\�e�_�g�b�_ �b �j�Z�k�i�j�h-
�k�l�j�Z�g�_�g�b�_ �f�b�d�j�h�e�b�l�h�b�^�g�h�c �b�g�^�m�k�l�j�b�b �\ �?�\�j�Z-
�a�b�b �\ �w�i�h�o�m �j�Z�g�g�_�]�h �b �k�j�_�^�g�_�]�h �i�Z�e�_�h�e�b�l�Z �[�u�e�b
�h�[�m �k�e�h�\�e�_�g�u �l�j�_�f�y �n�Z�d�l�h�j�Z�f�b. �I�_�j�\�u�c – �]�Z-
�e�_�q�g�h-�h�l�s�_�i�g�Z�y �b �f�b�d�j�h�e�b�l�b�q�_�k�d�Z�y �b�g�^�m�k�l�j�b�b 
�\ �:�n�j�b�d�_ �f�h�]�e�b �i�j�b�g�Z�^�e�_�`�Z�l�v �l�Z�d�k�h�g�Z�f �^�\�m�o 
�j�Z�g�g�b�o �\�h�e�g �f�b�]�j�Z�p�b�c �\ �?�\�j�Z�a�b�x. �H�[�_ �\ �h�^�b�g�Z�d�h-
�\�h�c �k�l�_�i�_�g�b �i�j�_�^�k�l�Z�\�e�_�g�u �g�Z �j�Z�g�g�_�i�Z�e�_�h�e�b�l�b�q�_-
�k�d�b�o �f�_�k�l�h �g�Z�o�h�`�^�_�g�b�y�o �?�\�j�Z�a�b�b. �< �X�]�h-�<�h�k-
�l�h�q�g�h�c �:�a�b�b �k�h �k�d�_�e�_�l�g�u�f�b �h�k�l�Z�l�d�Z�f�b �j�Z�g�g�b�o 
H. erectus �i�h�d�Z �g�_ �g�Z�c�^�_�g�h �d�Z�f�_�g�g�u�o �h�j�m�^�b�c, 
�k�e�_�^�h�\�Z�l�_�e�v�g�h, �g�_�l �\�h�a�f�h�`�g�h�k�l�b �m�k�l�Z�g�h�\�b�l�v, 
�d�Z�d�Z�y �b�g�^�m�k�l�j�b�y �[�u�e�Z �^�j�_�\�g�_�c�r�_�c �g�Z �\�h�k�l�h�d�_ 
�?�\�j�Z�a�b�b. �G�Z �l�_�j�j�b�l�h�j�b�b �D�b�l�Z�y �h�^�g�b�f�b �b�a �k�Z�f�u�o 
�^�j�_�\�g�b�o �y�\�e�y�x�l�k�y �f�_�k�l�h�g�Z�o�h�`�^�_�g�b�y �F�Z�p�a�x�Z�g�v-
�]�h�m, �K�y�h�q�Z�g�e�y�g �b �>�m�g�]�m�l�h �k �f�b�d�j�h�e�b�l�b�q�_�k�d�b-
�f�b �d�h�f�i�e�_�d�k�Z�f�b. �K�e�_�^�h�\�Z�l�_�e�v�g�h, �\ �<�h�k�l�h�q�g�h�c 
�:�a�b�b �f�b�d�j�h�b�g�^�m�k�l�j�b�y �i�h�y�\�b�e�Z�k�v 1,7–1,6 �f�e�g �e.�g. 
�K �f�b�]�j�Z�p�b�_�c �q�_�e�h�\�_�d�Z �b �f�b�d�j�h�b�g�^�m�k�l�j�b�_�c �k�\�y�a�Z-
�g�u �j�Z�g�g�_�i�Z�e�_�h�e�b�l�b�q�_�k�d�b�_ �f�_�k�l�h�g�Z�o�h�`�^�_�g�b�y �?�\-
�j�h�g, �;�b�a�Z�l-�J�m�o�Z�f�Z, �D�m�e�v�^�Z�j�Z, �J�m�[�Z�k, �>�Z�j�\�Z�]�q�Z�c
(1,7–0,7 �f�e�g �e.�g.). �G�Z �k�Z�f�u�o �j�Z�g�g�b�o �k�l�h�y�g�d�Z�o 
�\ �?�\�j�h�i�_, �i�h �f�g�_�g�b�x �F.  �H�l�l�Z, �l�Z�d�`�_ �i�j�_�^�k�l�Z�\�e�_�g�Z 
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�f�b�d�j�h�b�g�^�m�k�l�j�b�y [  Otte, 2003]. �F�u �i�h�e�Z�]�Z�_�f, �q�l�h
�\ �?�\�j�Z�a�b�b �g�Z �k�Z�f�h�f �j�Z�g�g�_�f �w�l�Z�i�_ �i�Z�e�_�h�e�b�l�Z
(1,8–0,7 �f�e�g �e.�g.) �k�h�k�m�s�_�k�l�\�h�\�Z�e�b �]�Z�e�_�q�g�h-�h�l-
�s�_�i�g�Z�y (Mode 1) �b �f�b�d�j�h�e�b�l�h�b�^�g�Z�y �b�g�^�m�k�l�j�b�b.

�<�l�h�j�h�c �n�Z�d�l�h�j – �Z�d�d�m�e�v�l�m�j�Z�p�b�y. �G�Z �l�_�j�j�b-
�l�h�j�b�b �?�\�j�h�i�u �b�a�\�_�k�l�g�u �k�l�h�y�g�d�b �\�h�a�j�Z�k�l�h�f �f�_-
�g�_�_ 600 �l�u�k. �e�_�l, �b�o �f�Z�l�_�j�b�Z�e�u �k�\�b�^�_�l�_�e�v�k�l�\�m�x�l 
�h�[ �b�a�]�h�l�h�\�e�_�g�b�b �b �b�k�i�h�e�v�a�h�\�Z�g�b�b �j�m�q�g�u�o �j�m�[�b�e, 
�i�h�y�\�e�_�g�b�_ �d�h�l�h�j�u�o �f�h�`�g�h �k�\�y�a�Z�l�v �k �g�h�\�h�c �f�b�]�j�Z-
�p�b�h�g�g�h�c �\�h�e�g�h�c �b�a �:�n�j�b�d�b. �K �i�j�b�o�h�^�h�f �g�h�\�u�o 
�i�h�i�m�e�y�p�b�c �i�j�h�b�k�o�h�^�b�e�Z �Z�d�d�m�e�v�l�m�j�Z�p�b�y �f�_�k�l�g�h�]�h 
�g�Z�k�_�e�_�g�b�y (�^�h�k�l�Z�l�h�q�g�h �f�Z�e�h�q�b�k�e�_�g�g�h�]�h) �b �i�j�b�r-
�e�h�]�h. �W�l�h�l �i�j�h�p�_�k�k �h�l�j�Z�`�Z�x�l �f�Z�l�_�j�b�Z�e�u �k�l�h�y-
�g�h�d �;�b�e�v�p�b�g�]�k�e�_�[�_�g, �J�_�\�_�g�b�\�a (�Q�_�o�b�y) �\ �?�\�j�h�i�_, 
�j�Z�g�g�_�i�Z�e�_�h�e�b�l�b�q�_�k�d�b�o �f�_�k�l�h�g�Z�o�h�`�^�_�g�b�c �D�h�r-
�d�m�j�]�Z�g-1, -2 �b �R�h�d�l�Z�k-1 �\ �:�a�b�b.

�L�j�_�l�b�c �n�Z�d�l�h�j – �Z�^�Z�i�l�Z�p�b�h�g�g�u�_ �k�l�j�Z�l�_�]�b�b 
�^�j�_�\�g�b�o �i�h�i�m�e�y�p�b�c, �k�h�h�l�\�_�l�k�l�\�h�\�Z�\�r�b�_ �f�_�g�y�\-
�r�b�f�k�y �w�d�h�e�h�]�b�q�_�k�d�b�f �m�k�e�h�\�b�y�f. �< �w�l�h�f �k�e�m�q�Z�_ 
�i�j�Z�\�b�e�v�g�_�_ �]�h�\�h�j�b�l�v �g�_ �h �f�b�d�j�h�b�g�^�m�k�l�j�b�b �\ �p�_-
�e�h�f, �Z �h �i�j�_�^�k�l�Z�\�e�_�g�g�u�o �\ �k�j�_�^�g�_�f �i�Z�e�_�h�e�b�l�_ �h�l-
�^�_�e�v�g�u�o �l�b�i�Z�o �g�_�[�h�e�v�r�b�o �i�h �j�Z�a�f�_�j�Z�f �d�Z�f�_�g�g�u�o 

�h�j�m�^�b�c. �D �l�Z�d�h�f�m �l�b�i�m �b�g�^�m�k�l�j�b�c �f�h�`�g�h �h�l�g�_�k�l�b 
�y�[�j�m�^�b�c�k�d�h�_ �f�b�d�j�h�f�m�k�l�v�_.

�< �i�h�e�v�a�m �i�j�_�^�i�h�e�h�`�_�g�b�y �h �^�\�m�o �f�b�]�j�Z�p�b�h�g-
�g�u�o �\�h�e�g�Z�o �\ �j�Z�g�g�_�f �i�e�_�c�k�l�h�p�_�g�_ �b�a �:�n�j�b�d�b �\ �?�\-
�j�Z�a�b�x, �\�h�a�f�h�`�g�h, �k�\�b�^�_�l�_�e�v�k�l�\�m�_�l �h�l�d�j�u�l�b�_ �g�h�\�h-
�]�h �l�Z�d�k�h�g�Z H. ß oresiensis �\ �X�]�h-�<�h�k�l�h�q�g�h�c �:�a�b�b. 
�D�Z�d �m�k�l�Z�g�h�\�e�_�g�h �>.  �:�j�]�v�x �b �_�_ �d�h�e�e�_�]�Z�f�b �g�Z �h�k-
�g�h�\�_ �d�e�Z�^�b�k�l�b�q�_�k�d�h�]�h �Z�g�Z�e�b�a�Z, �i�j�_�^�d�h�\�Z�y �n�h�j�f�Z 
H. ß oresiensis �h�l�\�_�l�\�e�y�_�l�k�y �i�h�k�e�_ H. rudolfensis 
�b �^�h H. habilis. �< �w�l�h�f �k�e�m�q�Z�_ �\ �?�\�j�Z�a�b�x �b�a �:�n-
�j�b�d�b 1,8–1,5 �f�e�g �e.�g. �f�h�]�e�b �i�j�h�g�b�d�g�m�l�v �^�\�_ �\�h�e-
�g�u �^�j�_�\�g�b�o �e�x�^�_�c. �W�l�Z �]�b�i�h�l�_�a�Z �i�h�^�l�\�_�j�`�^�Z�_�l�k�y
�b �Z�j�o�_�h�e�h�]�b�q�_�k�d�b�f �f�Z�l�_�j�b�Z�e�h�f. �I�h �g�Z�o�h�^�d�Z�f 
�k �f�_�k�l�h�g�Z�o�h�`�^�_�g�b�c �j�Z�g�g�_�]�h �i�Z�e�_�h�e�b�l�Z �g�Z �;�e�b�-̀
�g�_�f �<�h�k�l�h�d�_, �\ �:�a�b�b �b �?�\�j�h�i�_ �i�j�h�k�e�_�`�b�\�Z�x�l�k�y 
�^�\�_ �b�g�^�m�k�l�j�b�Z�e�v�g�u�_ �l�j�Z�^�b�p�b�b. �< �k�\�y�a�b �k �w�l�b�f 
�b�f�_�g�g�h �\ �j�m�k�e�_ �]�b�i�h�l�_�a�u �h �^�\�m�o �f�b�]�j�Z�p�b�h�g�g�u�o 
�\�h�e�g�Z�o �^�j�_�\�g�b�o �i�h�i�m�e�y�p�b�c �e�x�^�_�c �k �:�n�j�b�d�Z�g �k�d�h�]�h 
�d�h�g�l�b�g�_�g�l�Z, �g�_�k�f�h�l�j�y �g�Z �f�g�h�]�h�q�b�k�e�_�g�g�h�k�l�v �k�\�y-
�a�Z�g�g�u�o �k �g�_�c �g�_�j�_�r�_�g�g�u�o �\�h�i�j�h�k�h�\, �\ �k�e�_�^�m�x�s�b�o 
�]�e�Z�\�Z�o �f�u �[�m�^�_�f �j�Z�k�k�f�Z�l�j�b�\�Z�l�v �i�j�h�[�e�_�f�m �a�Z�k�_�e�_-
�g�b�y �?�\�j�Z�a�b�b �q�_�e�h�\�_�d�h�f.
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�:�j�o�_�h�e�h�]�b, �Z�g�l�j�h�i�h�e�h�]�b �b �]�_�g�_�l�b�d�b �_�^�b�g�u 
�\�h �f�g�_�g�b�b �h �l�h�f, �q�l�h �i�j�Z�j�h�^�b�g�h�c �q�_�e�h�\�_�q�_�k�l�\�Z 
�[�u�e�Z �:�n�j�b�d�Z, �h�l�d�m�^�Z �g�Z�q�Z�e�h�k�v �^�\�b�`�_�g�b�_ �^�j�_�\�g�_�c-
�r�b�o �i�h�i�m�e�y�p�b�c �q�_�e�h�\�_�d�Z �\ �?�\�j�Z�a�b�x. �>�b�k�d�m�k�k�b�h�g-
�g�u�f �y�\�e�y�_�l�k�y �\�h�i�j�h�k �h �\�j�_�f�_�g�b �\�u�o�h�^�Z �q�_�e�h�\�_�d�Z
�b�a �:�n�j�b�d�b. �?�]�h �Z�g�Z�e�b�a�m �i�h�k�\�y�s�_�g�h �[�h�e�v�r�h�_ �d�h-
�e�b�q�_�k�l�\�h �j�Z�[�h�l.

�G�Z�q�Z�e�h �i�j�h�p�_�k�k�Z �i�j�h�g�b�d�g�h�\�_�g�b�y �q�_�e�h�\�_�d�Z 
�\ �?�\�j�Z�a�b�x �b�k�k�e�_�^�h�\�Z�l�_�e�b �h�l�g�h�k�y�l �d �r�b�j�h�d�h�f�m 
�i�_�j�b�h�^�m – �h�l 2 �^�h 1 �f�e�g �e.�g. �K�j�_�^�b �j�Z�g�g�b�o �j�Z�[�h�l, 
�i�h�k�\�y�s�_�g�g�u�o �w�l�h�c �i�j�h�[�e�_�f�_, �o�h�l�_�e�h�k�v �[�u �\�u�^�_-
�e�b�l�v �h�[�a�h�j �=. �;�h�a�b�g�k�d�h�]�h. �< �g�_�f �h�[�k�l�h�y�l�_�e�v�g�h �j�Z�k-
�k�f�Z�l�j�b�\�Z�x�l�k�y �g�Z�b�[�h�e�_�_ �^�j�_�\�g�b�_ �f�_�k�l�h�g�Z�o�h�`�^�_�g�b�y 
�q�_�e�h�\�_�d�Z �\ �?�\�j�Z�a�b�b �b �i�j�h�p�_�k�k �i�h�k�l�_�i�_�g�g�h�]�h �j�Z�k-
�k�_�e�_�g�b�y �^�j�_�\�g�_�c�r�b�o �i�h�i�m�e�y�p�b�c �g�Z �a�g�Z�q�b�l�_�e�v�g�h�c 
�l�_�j�j�b�l�h�j�b�b �a�_�f�g�h�]�h �r�Z�j�Z [  Bosinski, 1992]. �B�a �i�h-
�k�e�_�^�g�b�o �f�h�g�h�]�j�Z�n�b�q�_�k�d�b�o �b�a�^�Z�g�b�c �g�_�h�[�o�h�^�b�f�h 
�h�l�f�_�l�b�l�v �n�m�g�^�Z�f�_�g�l�Z�e�v�g�u�c �l�j�m�^ �J.   �>�_�g�g�_�e�e�Z 
[   Dennell, 2009], �\ �d�h�l�h�j�h�f �i�j�h�[�e�_�f�Z �j�Z�k�k�_�e�_�g�b�y 
�^�j�_�\�g�_�c�r�b�o �i�h�i�m�e�y�p�b�c �\ �:�a�b�b �h�k�\�_�s�Z�_�l�k�y �g�Z �h�[-
�r�b�j�g�h�f �w�d�h�e�h�]�b�q�_�k�d�h�f �n�h�g�_. �G�Z�b�[�h�e�_�_ �i�h�e�g�u�c 
�d�j�b�l�b�q�_�k�d�b�c �Z�g�Z�e�b�a �i�j�h�[�e�_�f, �k�\�y�a�Z�g�g�u�o �k �^�j�_�\-
�g�_�c�r�b�f�b �f�b�]�j�Z�p�b�y�f�b �q�_�e�h�\�_�d�Z �b�a �:�n�j�b�d�b, �k�^�_�e�Z�g 
�F.  �E�Z�g�]�[�j�h�_�d�h�f [  Langbroek, 2004].

�H�[�u�q�g�h �\ �j�Z�g�g�_�f �i�Z�e�_�h�e�b�l�_ �b�k�k�e�_�^�h�\�Z�l�_�e�b 
�\�u�^�_�e�y�x�l �^�\�_ �]�e�h�[�Z�e�v�g�u�_ �f�b�]�j�Z�p�b�h�g�g�u�_ �\�h�e�g�u 
�b�a �:�n�j�b�d�b �b �h�l�g�h�k�y�l �b�o �d �j�Z�a�g�u�f �o�j�h�g�h�e�h�]�b�q�_-
�k�d�b�f �b�g�l�_�j�\�Z�e�Z�f. �< �k�\�y�a�b �k �h�l�d�j�u�l�b�_�f �f�_�k�l�h-
�g�Z�o�h�`�^�_�g�b�y �\ �>�f�Z�g�b�k�b �O.  �E�x�f�e�_�c �b �_�]�h �d�h�e�e�_-
�]�b �\�u�^�\�b�g�m�e�b �]�b�i�h�l�_�a�m �h �l�j�_�o �\�h�e�g�Z�o �f�b�]�j�Z�p�b�b 
�b�a �:�n�j�b�d�b �\ �?�\�j�h�i�m [ Lumley H. et al., 2005]. 
�I�_�j�\�Z�y – �i�j�_�^�h�e�^�m�\�Z�g�k�d�Z�y, �o�Z�j�Z�d�l�_�j�b�a�m�_�l�k�y
�g�_�[�h�e�v�r�b�f �d�h�e�b�q�_�k�l�\�h�f �j�_�l�m�r�b�j�h�\�Z�g�g�h�]�h �b�g-
�\�_�g�l�Z�j�y. �?�_ �i�j�_�^�k�l�Z�\�e�y�x�l �f�_�k�l�h�g�Z�o�h�`�^�_�g�b�y 
�>�f�Z�g�b�k�b �g�Z �D�Z�\�d�Z�a�_ �b �;�Z�j�j�Z�g�d�h-�E�_�h�g �\ �X�`�g�h�c 
�?�\�j�h�i�_. �<�l�h�j�Z�y �\�h�e�g�Z �k�\�y�a�Z�g�Z �k �h�e�^�m�\�Z�g�k�d�h�c �b�g-
�^�m�k�l�j�b�_�c, �i�h�y�\�b�\�r�_�c�k�y �\ �?�\�j�h�i�_ �h�d. 800 �l�u�k. �e.�g.
�?�c �k�h�h�l�\�_�l�k�l�\�m�x�l �f�_�k�l�h�g�Z�o�h�`�^�_�g�b�y �Q�_�i�j�Z�g�h, 
�=�j�Z�g-�>�h�e�b�g�Z (�L�> 6) �\ �:�l�Z�i�m�w�j�d�_ �b �^�j. �L�j�_�l�v�_�c 
�\�h�e�g�_ �k�h�i�m�l�k�l�\�h�\�Z�e�Z �Z�r�_�e�v�k�d�Z�y �b�g�^�m�k�l�j�b�y, �d�h-

�l�h�j�Z�y �j�Z�k�i�j�h�k�l�j�Z�g�b�e�Z�k�v �\ �?�\�j�h�i�_ �q�m�l�v �j�Z�g�v�r�_
600 �l�u�k. �e.�g.

�F�g�h�]�b�_ �Z�j�o�_�h�e�h�]�b �i�h�e�Z�]�Z�x�l, �q�l�h �f�b�]�j�Z�p�b�y �j�Z�g-
�g�b�o Homo �b�a �:�n�j�b�d�b �g�Z�q�Z�e�Z�k�v �i�h�k�e�_ 2 �f�e�g �e.�g.
�I�h �f�g�_�g�b�x �: .  �L�_�f�i�e�l�h�g�Z, �h�k�g�h�\�Z�g�g�h�f �g�Z �j�_-
�a�m�e�v�l�Z�l�Z�o �]�_�g�_�l�b�q�_�k�d�b�o �b�k�k�e�_�^�h�\�Z�g�b�c, �i�_�j�\�h�g�Z-
�q�Z�e�v�g�u�c �b�k�o�h�^ �q�_�e�h�\�_�d�Z �b�a �:�n�j�b�d�b �i�j�h�b�a�h�r�_�e 
�h�d. 1,9 �f�e�g �e.�g. �b �k�\�y�a�Z�g �h�g, �k�h�]�e�Z�k�g�h �f�g�_�g�b�x �f�g�h-
�]�b�o �m�q�_�g�u�o, �k H. erectus [  Templeton, 2005]. �Q�l�h �`�_ 
�i�h�[�m�^�b�e�h �b�e�b �i�h�^�l�h�e�d�g�m�e�h �^�j�_�\�g�_�]�h Homo �\�u�c�l�b 
�a�Z �i�j�_�^�_�e�u �:�n�j�b�d�b? �M�q�_�g�u�_ �g�Z�a�u�\�Z�x�l �g�_�k�d�h�e�v-
�d�h �i�j�b�q�b�g – �w�d�h�e�h�]�b�q�_�k�d�m�x, �^�_�f�h�]�j�Z�n�b�q�_�k�d�m�x 
�b �^�j. – �b �i�h�^�d�j�_�i�e�y�x�l �k�\�h�b �i�j�_�^�i�h�e�h�`�_�g�b�y �n�Z�d-
�l�Z�f�b. �K �g�Z�r�_�c �l�h�q�d�b �a�j�_�g�b�y, �f�b�]�j�Z�p�b�y �q�_�e�h�\�_�d�Z 
�k �:�n�j�b�d�Z�g�k�d�h�]�h �d�h�g�l�b�g�_�g�l�Z �b�f�_�_�l �f�g�h�]�h�n�Z�d�l�h�j-
�g�m�x �h�k�g�h�\�m. �G�Z�b�f�_�g�_�_ �^�h�d�Z�a�m�_�f�u�f �g�Z�f �\�b�^�b�l-
�k�y �i�j�_�^�i�h�e�h�`�_�g�b�_ �h �^�_�f�h�]�j�Z�n�b�q�_�k�d�h�c �i�j�b�q�b�g�_. 
�K�m�l�v �_�]�h �\ �l�h�f, �q�l�h �\ �<�h�k�l�h�q�g�h�c �:�n�j�b�d�_ �\ �i�e�b�h�p�_-
�g�_ – �i�e�_�c�k�l�h�p�_�g�_ �b�a-�a�Z �j�h�k�l�Z �g�Z�k�_�e�_�g�b�y �\�h�a�g�b�d�e�Z 
�g�_�h�[�o�h�^�b�f�h�k�l�v �j�Z�k�r�b�j�_�g�b�y �l�_�j�j�b�l�h�j�b�b �d�h�j�f�h�^�h-
�[�u�\�Z�g�b�y, �i�h�w�l�h�f�m �q�Z�k�l�v �i�h�i�m�e�y�p�b�b �\�u�r�e�Z �a�Z �i�j�_-
�^�_�e�u �d�h�g�l�b�g�_�g�l�Z �b �g�Z�q�Z�e�Z �j�Z�k�k�_�e�y�l�v�k�y �\ �?�\�j�Z�a�b�b. 
�K �m�q�_�l�h�f �^�b�\�_�j�]�_�g�p�b�b, �f�Z�e�h�q�b�k�e�_�g�g�h�k�l�b �]�j�m�i�i, 
�\�u�k�h�d�h�c �k�f�_�j�l�g�h�k�l�b �b �g�_�i�j�h�^�h�e�`�b�l�_�e�v�g�h�k�l�b �`�b�a-
�g�b �h�^�g�h�]�h �i�h�d�h�e�_�g�b�y �f�Z�e�h�\�_�j�h�y�l�g�h, �q�l�h �^�_�f�h�]�j�Z-
�n�b�q�_�k�d�Z�y �i�j�h�[�e�_�f�Z �h�[�m�k�e�h�\�b�e�Z �^�\�b�`�_�g�b�_ �q�_�e�h�\�_-
�d�Z �b�a �:�n�j�b�d�b �\ �?�\�j�Z�a�b�x.

�< �n�h�j�f�b�j�h�\�Z�g�b�b �j�h�^�Z �Z�\�k�l�j�Z�e�h�i�b�l�_�d�h�\�u�o 
�b Homo �[�h�e�v�r�m�x �j�h�e�v �k�u�]�j�Z�e�b �w�d�h�e�h�]�b�q�_�k�d�b�_ 
�n�Z�d�l�h�j�u. �A�Z�f�_�l�g�h�_ �i�h�o�h�e�h�^�Z�g�b�_ �\ �:�n�j�b�d�_ �i�j�h-
�k�e�_�`�b�\�Z�_�l�k�y �\ �g�Z�q�Z�e�_ �i�e�b�h�p�_�g�Z 6,5–6,0 �f�e�g �e.�g. 
�H�g�h �k�m�s�_�k�l�\�_�g�g�h �i�h�\�e�b�y�e�h �g�Z �i�_�j�_�k�l�j�h�c�d�m �j�Z�k-
�l�b�l�_�e�v�g�h�k�l�b, �k�f�_�g�m �`�b�\�h�l�g�h�]�h �f�b�j�Z �b �e�Z�g�^�r�Z�n-
�l�h�\ �b �\ �j�_�a�m�e�v�l�Z�l�_ �k�u�]�j�Z�e�h, �\�b�^�b�f�h, �\�Z�`�g�m�x �j�h�e�v 
�\ �d�e�Z�^�h�]�_�g�_�a�_ �b �\�u�^�_�e�_�g�b�b �j�h�^�Z �Z�\�k�l�j�Z�e�h�i�b�l�_�d�h-
�\�u�o. �K�e�_�^�m�x�s�_�_ �d�j�m�i�g�h�_ �i�h�o�h�e�h�^�Z�g�b�_, �d�h�l�h�j�h�_ 
�h�l�f�_�q�_�g�h �g�Z �a�g�Z�q�b�l�_�e�v�g�h�c �l�_�j�j�b�l�h�j�b�b �a�_�f�g�h�]�h 
�r�Z�j�Z, �i�j�h�b�a�h�r�e�h 3,2–2,6 �f�e�g �e.�g. �< �w�l�h�l �i�_�j�b�h�^ 
�g�Z �i�e�Z�g�_�l�_ �n�h�j�f�b�j�m�_�l�k�y �k�h�\�j�_�f�_�g�g�u�c �d�e�b�f�Z�l�b-
�q�_�k�d�b�c �j�_�`�b�f �k �j�_�]�m�e�y�j�g�u�f�b �i�h�o�h�e�h�^�Z�g�b�y�f�b
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� ñ � � � � � � � � 4.  �ð�)�#���� �%�������������� ���� �î�"��������

�b �i�h�l�_�i�e�_�g�b�y�f�b. �< �P�_�g�l�j�Z�e�v�g�h�c �Y�i�h�g�b�b �\ �w�l�h�f 
�o�j�h�g�h�e�h�]�b�q�_�k�d�h�f �b�g�l�_�j�\�Z�e�_ �\�u�f�_�j�e�Z �i�j�_�k�g�h�\�h�^-
�g�Z�y �f�Z�e�Z�d�h�n�Z�m�g�Z, �\ �?�\�j�h�i�_ �j�m�k�p�b�g�b�c�k�d�Z�y �n�Z�m-
�g�Z �f�e�_�d�h�i�b�l�Z�x�s�b�o �k�f�_�g�b�e�Z�k�v �\�b�e�e�Z�n�j�Z�g�d�k�d�h�c, 
�\ �K�j�_�^�b�a�_�f�g�h�f �f�h�j�_ �b�k�q�_�a�e�b �f�g�h�]�b�_ �l�_�i�e�h�e�x�[�b-
�\�u�_ �l�Z�d�k�h�g�u �k�j�_�^�b �n�h�j�Z�f�b�g�b�n�_�j �b �f�h�e�e�x�k�d�h�\,
�Z �\ �K�b�[�b�j�b �h�d�h�g�q�Z�l�_�e�v�g�h �\�u�f�_�j�e�b �\�k�_ �l�_�i�e�h �e�x-
�[�b�\�u�_ �\�b�^�u �i�j�_�k�g�h�\�h�^�g�u�o �f�h�e�e�x�k�d�h�\ �b �f�Z�e�Z�d�h-
�n�Z�m�g�Z �i�j�b�h�[�j�_�e�Z �k�h�\�j�_�f�_�g�g�u�c �\�b�^. �G�Z �l�_�j�j�b�l�h-
�j�b�b �D�b�l�Z�y �g�Z�q�Z�e�b�k�v �g�Z�d�h�i�e�_�g�b�_ �e�_�k�k�Z �b �n�h�j�f�b�j�h-
�\�Z�g�b�_ �i�e�_�c�k�l�h�p�_�g�h�\�h�c �n�Z�m�g�u, �g�Z�j�y�^�m �k �]�b�i�i�Z�j�b-
�h�g�Z�f�b (Hipparion sinese) �i�h�y�\�b�e�Z�k�v �j�Z�g�g�y�y �k�Z�g�v-
�f�w�g�v�k�d�Z�y �e�h�r�Z�^�v (Equus sanmeniensis). �< �^�h�g�g�u�o 
�h�l�e�h�`�_�g�b�y�o �Y�i�h�g�k�d�h�]�h �f�h�j�y �i�j�h�b�k�o�h�^�b�e�h �[�u�k�l-
�j�h�_ �g�Z�d�h�i�e�_�g�b�_ �w�h�e�h�\�h�c �i�u�e�b. �< �<�h�k�l�h�q�g�h�c �:�n�j�b-
�d�_ �\�k�e�_�^�k�l�\�b�_ �i�h�o�h�e�h�^�Z�g�b�y �b �Z�j�b�^�b�a�Z�p�b�b �d�e�b�f�Z-
�l�Z �i�h�k�l�_�i�_�g�g�h �b�k�q�_�a�Z�e�b �e�_�k�Z, �\ �e�Z�g�^�r�Z�n�l�Z�o �k�l�Z�e�Z 
�i�j�_�h�[�e�Z�^�Z�l�v �k�Z�\�Z�g�g�Z.

�I�h�o�h�e�h�^�Z�g�b�_, �Z�j�b�^�b�a�Z�p�b�y �d�e�b�f�Z�l�Z, �k�f�_�g�Z 
�e�Z�g�^ �r�Z�n�l�h�\ �\ �<�h�k�l�h�q�g�h�c �:�n�j�b�d�_ �i�j�b�\�_�e�b �d �n�h�j-
�f�b�j�h�\�Z�g�b�x �j�Z�g�g�b�o �\�b�^�h�\ Homo �b �d �i�h�y�\�e�_�g�b�x 
2,6–2,5 �f�e�g �e.�g. �d�Z�f�_�g�g�u�o �h�j�m�^�b�c, �b�a�]�h�l�h�\�b�l�_�e�y-
�f�b �d�h�l�h�j�u�o �[�u�e�b �g�_�d�h�l�h�j�u�_ �\�b�^�u �Z�\�k�l�j�Z�e�h�i�b�l�_-
�d�h�\�u�o �b �i�_�j�\�u�_ �e�x�^�b. �< �n�b�g�Z�e�_ �i�e�b�h�p�_�g�Z – �j�Z�g-
�g�_�f �i�e�_�c�k�l�h�p�_�g�_ �g�Z �k�h�i�j�_�^�_�e�v�g�u�o �k �<�h�k�l�h�q�g�h�c 
�:�n�j�b�d�h�c �l�_�j�j�b�l�h�j�b�y�o �\ �j�_�a�m�e�v�l�Z�l�_ �i�h�o�h�e�h�^�Z�g�b�y
�b �Z�j�b�^�b�a�Z�p�b�b �d�e�b�f�Z�l�Z �l�Z�d�`�_ �m�k�l�Z�g�Z�\�e�b�\�Z�x�l�k�y 
�i�h�o�h�`�b�_ �w�d�h�e�h�]�b�q�_�k�d�b�_ �m�k�e�h�\�b�y. �< �i�_�j�b�h�^ �n�b-
�g�Z�e�v�g�h�]�h �i�e�b�h�p�_�g�Z �n�Z�m�g�Z �f�e�_�d�h�i�b�l�Z�x�s�b�o �E�_�\�Z�g-
�l�Z �[�u�e�Z �i�j�_�^�k�l�Z�\�e�_�g�Z �]�e�Z�\�g�u�f �h�[�j�Z�a�h�f �\�b�^�Z�f�b, 
�i�j�b�k�i�h�k�h�[�e�_�g�g�u�f�b �d �h�l�d�j�u�l�u�f �i�j�h�k�l�j�Z�g�k�l�\�Z�f
�b �k�h�h�l�\�_�l�k�l�\�m�x�s�b�f�b �w�d�h�k�b�k�l�_�f�_ �Z�n�j�b�d�Z�g�k�d�h�c 
�k�Z�\�Z�g�g�u [  Tchernov, 1992]. �G�Z �l�_�j�j�b�l�h�j�b�b �:�j�Z�\�b�b
�\ �i�e�b�h�p�_�g�_ – �i�e�_�c�k�l�h�p�_�g�_ �l�Z�d�`�_ �i�h�e�m�q�b�e�b �j�Z�k-
�i�j�h�k�l�j�Z�g�_�g�b�_ �j�Z�k�l�b�l�_�e�v�g�h�k�l�v �Z�n�j�b�d�Z�g�k�d�h�]�h �l�b�i�Z
�b �k�o�h�^�g�u�c �n�Z�m�g�b�k�l�b�q�_�k�d�b�c �d�h�f�i�e�_�d�k [  Thomas 
et al., 1998]. �L�Z�d�b�f �h�[�j�Z�a�h�f, �g�Z �k�h�k�_�^�g�b�o �k �:�n-
�j�b�d�h�c �l�_�j�j�b�l�h�j�b�y�o �A�Z�i�Z�^�g�h�c �:�a�b�b �[�u�e�b �[�e�b�a�d�b�_ 
�e�Z�g�^�r�Z�n�l�u, �\ �d�h�l�h�j�u�o �i�j�_�h�[�e�Z�^�Z�e�Z �j�Z�k�l�b�l�_�e�v-
�g�h�k�l�v �k�Z�\�Z�g�g�h�]�h �l�b�i�Z.

�H�k�h�[�_�g�g�h �\�Z�`�g�Z�y �i�j�b�q�b�g�Z, �d�h�l�h�j�Z�y �f�h�]�e�Z �i�h-
�[�m�^�b�l�v �q�_�e�h�\�_�d�Z �d �f�b�]�j�Z�p�b�b �b�a �:�n�j�b�d�b �\ �?�\�j�Z-
�a�b�x, �k�\�y�a�Z�g�Z �k �f�b�]�j�Z�p�b�_�c �`�\�Z�q�g�u�o �b �i�e�h�l�h�y�^-
�g�u�o �`�b�\�h�l�g�u�o. �< �g�Z�q�Z�e�_ �i�e�_�c�k�l�h�p�_�g�Z �b�a �:�n�j�b�d�b 
�\ �?�\�j�Z�a�b�x �f�b�]�j�b�j�h�\�Z�e�b �f�g�h�]�b�_ �\�b�^�u �`�b�\�h�l�g�u�o 
[  Kurten, 1968;   Vrba, 1995]. �G�Z �k�l�h�y�g�d�_ �M�[�_�c-
�^�b�y �\ �B�a�j�Z�b �e�_ �g�Z�c�^�_�g�u �h�k�l�Z�g�d�b �l�Z�d�b�o �\�h�k�l�h�q-
�g�h-�Z�n�j�b�d�Z�g �k�d�b�o �\�b�^�h�\, �d�Z�d Oryx, Kolpochoerus 
oldowaiensis, Hyppopotamus gorgops, Pelorovis 
oldowaiensis, Crocuta crocuta �b �^�j. [  Tchernov, 
1992]. �G�Z �k�_�\�_�j�h-�\�h�k�l�h�d�_ �K�Z�m�^�h�\�k�d�h�c �:�j�Z�\�b�b 
�\ �i�m�k�l�u�g�_ �;�h�e�v�r�h�c �G�_�n�m�^ �\ �h�a�_�j�g�u�o �h�l�e�h�`�_�g�b-
�y�o �g�Z �l�j�_�o �j�Z�g�g�_�i�e�_�c�k�l�h�p�_�g�h�\�u�o �k�l�h�y�g�d�Z�o �h�[�g�Z-

�j�m�`�_�g�Z �l�Z�d�Z�y �`�_ �\�h�k�l�h�q�g�h-�Z�n�j�b�d�Z�g�k�d�Z�y �n�Z�m�g�Z, 
�d�Z�d �b �\ �M�[�_�c�^�b�b [  Thomas et al., 1998].

�G�Z�f �i�j�_�^�k�l�Z�\�e�y�_�l�k�y, �q�l�h �\�u�o�h�^ �i�_�j�\�u�o �i�h-
�i�m�e�y�p�b�c �e�x�^�_�c �b�a �:�n�j�b�d�b �[�u�e �^�_�l�_�j�f�b�g�b�j�h�\�Z�g 
�g�_ �h�^�g�h�c �^�_�f�h�]�j�Z�n�b�q�_�k�d�h�c �b�e�b �d�Z�d�h�c-�l�h �^�j�m�]�h�c 
�i�j�b�q�b�g�h�c. �J.  �I�h�l�l�k �b �J.  �L�b�] �i�j�_�^�e�Z�]�Z�x�l �l�j�b �]�b�i�h-
�l�_�a�u �j�Z�k�k�_�e�_�g�b�y �]�h�f�b�g�b�g �\ �?�\�j�Z�a�b�b [ Potts,   Teague, 
2010, p. 75]:

1) �h�^�b�g�h�q�g�h�]�h �j�Z�k�k�_�e�_�g�b�y, �d�h�]�^�Z �j�Z�k�k�_�e�_�g�b�_ �]�h-
�f�b�g�b�g �g�_ �k�h�i�j�h�\�h�`�^�Z�e�h�k�v �f�b�]�j�Z�p�b�_�c �`�b�\�h�l�g�u�o;

2) �k�h�\�f�_�k�l�g�h�]�h �a�Z�k�_�e�_�g�b�y �?�\�j�Z�a�b�b �`�b�\�h�l�g�u�f�b 
�b �q�_�e�h�\�_�d�h�f;

3) �w�k�l�Z�n�_�l�g�Z�y �]�b�i�h�l�_�a�Z – �j�Z�k�k�_�e�_�g�b�_ �]�h�f�b�g�b�g 
�k �j�Z�a�g�u�f�b �\�b�^�Z�f�b �`�b�\�h�l�g�u�o. �I�_�j�\�h�g�Z�q�Z�e�v�g�h �]�h-
�f�b�g�b�g�u �b�a �:�n�j�b�d�b �j�Z�k�k�_�e�y�e�b�k�v �k �Z�n�j�b�d�Z�g�k�d�b�f�b 
�\�b�^�Z�f�b, �a�Z�l�_�f �\ �X�`�g�m�x �:�a�b�x – �k �a�Z�i�Z�^�g�h-�Z�a�b�Z�l-
�k�d�b�f�b �b �l.� .̂

�H�^�g�h�c �b�a �i�j�b�q�b�g �f�b�]�j�Z�p�b�b �]�h�f�b�g�b�g �b�a �:�n�j�b-
�d�b �g�Z�a�u�\�Z�x�l �m�k�e�h�`�g�_�g�b�_ �i�h�a�g�Z�\�Z�l�_�e�v�g�u�o �b �l�_�o-
�g�b�q�_�k�d�b�o �g�Z�\�u�d�h�\, �o�Z�j�Z�d�l�_�j�g�u�o �^�e�y �Z�r�_�e�v�k�d�h�c 
�l�j�Z�^�b�p�b�b [  Wolpoff, 1999]. �K �l�Z�d�h�c �]�b�i�h�l�_�a�h�c
�g�_�\�h�a�f�h�`�g�h �k�h�]�e�Z�k�b�l�v�k�y. �J�Z�k�i�j�h�k�l�j�Z�g�_�g�b�_ �Z�r�_�e�v-
�k�d�h�c �b�g�^�m�k�l�j�b�b �b�a �:�n�j�b�d�b �f�h�`�g�h �k�\�y�a�Z�l�v �k�h �\�l�h-
�j�h�c �]�e�h�[�Z�e�v�g�h�c �f�b�]�j�Z�p�b�_�c �q�_�e�h�\�_�d�Z. �< �?�\�j�h�i�_ 
�Z�r�_�e�v�k�d�b�_ �j�m�[�b�e�Z �i�h�y�\�b�e�b�k�v �h�d. 600 �l�u�k. �e.�g.,
�\ �X�`�g�h�c �:�a�b�b – �h�d. 450 �l�u�k., �\ �P�_�g�l�j�Z�e�v�g�h�c 
�:�a�b�b – 400–300 �l�u�k. �e.�g. �< �<�h�k�l�h�q�g�h�c �:�a�b�b, �\ �q�Z�k�l-
�g�h�k�l�b �g�Z �l�_�j�j�b�l�h�j�b�b �D�b�l�Z�y, �b�o �k�l�Z�e�b �b�a�]�h�l�Z�\�e�b-
�\�Z�l�v �h�d. 1 �f�e�g �e.�g., �g�h �a�^�_�k�v �Z�r�_�e�v�k�d�Z�y �b�g�^�m�k�l�j�b�y 
�g�_ �i�h�e�m�q�b�e�Z �j�Z�k�i�j�h�k�l�j�Z�g�_�g�b�y, �Z �b�a�^�_�e�b�y �l�b�i�Z 
�j�m�q�g�u�o �j�m�[�b�e, �d�e�b�\�_�j�h�\ �i�h�y�\�b�e�b�k�v �g�_�a�Z�\�b�k�b�f�h 
�h�l �Z�n�j�b�d�Z�g�k�d�b�o �i�h�i�m�e�y�p�b�c.

�B�a�\�_�k�l�g�u �b �^�j�m�]�b�_ �h�[�t�y�k�g�_�g�b�y �i�j�b�q�b�g �\�u-
�o�h�^�Z �^�j�_�\�g�_�c�r�b�o �i�h�i�m�e�y�p�b�c Homo �b�a �:�n�j�b�d�b. 
�G�_�k�h�f�g�_�g�g�h, �q�l�h �j�Z�k�k�_�e�_�g�b�_ �q�_�e�h�\�_�d�Z �g�Z �j�Z�g�g�_�f 
�w�l�Z�i�_ �i�j�h�b�k�o�h�^�b�e�h �^�h�k�l�Z�l�h�q�g�h �o�Z�h�l�b�q�g�h, �q�_�e�h-
�\�_�d �i�j�h�g�b�d�Z�e �\ �w�d�h�e�h�]�b�q�_�k�d�b �m�^�h�[�g�u�_ �g�b�r�b, �_�s�_ 
�g�_ �a�Z�k�_�e�_�g�g�u�_ �^�j�m�]�b�f�b �]�h�f�b�g�b�g�Z�f�b. �K �m�q�_�l�h�f 
�l�h�]�h, �q�l�h �g�Z �k�h�i�j�_�^�_�e�v�g�u�o �k �<�h�k�l�h�q�g�h�c �:�n�j�b�d�h�c 
�l�_�j�j�b�l�h�j�b�y�o �?�\�j�Z�a�b�b �[�u�e�b �k�o�h�^�g�u�_ �e�Z�g�^�r�Z�n�l�u 
�b �h�^�b�g�Z�d�h�\�u�_ �b�e�b �[�e�b�a�d�b�_ �\�b�^�u �`�b�\�h�l�g�u�o, �f�h�`�g�h 
�k�^�_�e�Z�l�v �\�u�\�h�^ �h �k�e�m�q�Z�c�g�h�f �i�j�h�g�b�d�g�h�\�_�g�b�b �q�_�e�h-
�\�_�d�Z �\ �?�\�j�Z�a�b�x.

�K�m�s�_�k�l�\�m�x�l �j�Z�a�g�u�_ �f�g�_�g�b�y �i�h �\�h�i�j�h�k�m �h �\�h�a-
�f�h�`�g�u�o �i�m�l�y�o �\�u�o�h�^�Z �q�_�e�h�\�_�d�Z �b�a �:�n�j�b�d�b �\ �?�\-
�j�Z�a�b�x. �K�j�_�^�b �g�b�o �f�h�`�g�h �\�u�^�_�e�b�l�v �l�j�b �g�Z�b�[�h�e�_�_ 
�h�[�k�m�`�^�Z�_�f�u�_: �\�u�o�h�^ �]�h�f�b�g�b�g �\ �X�`�g�m�x �B�k�i�Z-
�g�b�x �q�_�j�_�a �=�b�[�j�Z�e�l�Z�j�k�d�b�c �i�j�h�e�b�\ �i�h �k�m�o�h�i�m�l�g�h-
�f�m �f�h�k�l�m �b�e�b �r�_�e�v�n�m �f�_�`�^�m �B�k�i�Z�g�b�_�c �b �K�_�\�_�j-
�g�h�c �:�n�j�b�d�h�c, �i�h �E�_�\�Z�g�l�b�c�k�d�h�f�m �d�h�j�b�^�h�j�m �b �q�_-
�j�_�a �;�Z�[-�w�e�v-�F�Z�g�^�_�[�k�d�b�c �i�j�h�e�b�\. �F�b�]�j�Z�p�b�y �q�_�j�_�a 
�=�b�[�j�Z�e�l�Z�j�k�d�b�c �i�j�h�e�b�\ – �i�h �f�h�k�l�m �f�_�`�^�m �B�k�i�Z�g�b�_�c
�b �K�_�\�_�j�g�h�c �:�n�j�b�d�h�c – �[�u�e�Z �\�h�a�f�h�`�g�Z �i�j�b �i�h-
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� � � � � � �  � * I.  �ð������������������������ �������� Homo �� �î�"�������� �� ������ ���)�#���� �� �ó�����������,

�g�b�`�_�g�b�b �m�j�h�\�g�y �h�d�_�Z�g�Z �[�h�e�_�_ �q�_�f �g�Z 100 �f . �=�b�[-
�j�Z�e�l�Z�j – �m�a�d�b�c �i�j�h�e�b�\ �k �k�b�e�v�g�u�f �l�_�q�_�g�b�_�f, �b �i�_-
�j�_�k�_�q�v �_�]�h �f�h�`�g�h �[�u�e�h �\ �i�_�j�b�h�^ �_�]�h �h�l�k�m�l�k�l �\�b�y 
�b�e�b �\�h �\�j�_�f�y �k�m�s�_�k�l�\�h�\�Z�g�b�y �r�_�e�v�n�Z �b �h�l�^�_�e�v�g�u�o 
�g�_�[�h�e�v�r�b�o �\�h�^�h�l�h�d�h�\. �W.  �:�]�b�j�j�_ �b �F.-�: .  �E�x�f�e�_�c 
�i�j�_�^�i�h�e�h�`�b�e�b, �q�l�h �\ �g�Z�q�Z�e�_ �k�j�_�^�g�_�]�h �i�e�_�c�k�l�h�p�_-
�g�Z �\ �j�_�a�m�e�v�l�Z�l�_ �d�j�Z�l�d�h�\�j�_�f�_�g�g�u�o �l�_�d�l�h�g�b�q�_�k�d�b�o 
�k�h�[�u�l�b�c �i�j�h�e�b�\ �k�l�Z�e �^�h�k�l�m�i�g�u�f �^�e�y �i�_�j�_�k�_�q�_�g�b�y 
�^�j�_�\�g�b�f�b �i�h�i�m�e�y�p�b�y�f�b [  Aguirre,  Lumley M.-A., 
1977]. �< �i�h�e�v�a�m �w�l�h�]�h �k�\�b�^�_�l�_�e�v�k�l �\�m�x�l �h�k�l�Z�l�d�b 
�Z�n�j�b�d�Z�g�k�d�h�c �n�Z�m�g�u, �h�[�g�Z�j�m�`�_�g�g�u�_ �g�Z �f�_�k�l�h�g�Z-
�o�h�`�^�_�g�b�b �H�j�k�_ �\ �B�k�i�Z�g�b�b.

�H�l�\�_�j�]�Z�y �\�h�a�f�h�`�g�h�k�l�v �k�_�\�_�j�g�h�]�h �\�Z�j�b�Z�g�l�Z 
�f�b�]�j�Z�p�b�b �]�h�f�b�g�b�g�h�\ �\ �?�\�j�Z�a�b�x, �g�_�d�h�l�h�j�u�_ �b�k-
�k�e�_�^�h�\�Z�l�_�e�b �k�k�u�e�Z�x�l�k�y �g�Z �h�l�k�m�l�k�l�\�b�_ �\ �K�_�\�_�j�g�h�c 
�:�n�j�b�d�_ �i�Z�e�_�h�e�b�l�b�q�_�k�d�b�o �f�_�k�l�h�g�Z�o�h�`�^�_�g�b�c �j�Z�g-
�g�_�]�h �i�e�_�c�k�l�h�p�_�g�Z. �>�_�c�k�l�\�b�l�_�e�v�g�h, �\ �K�_�\�_�j�g�h�c �:�n-
�j�b�d�_ �b�a�\�_�k�l�g�h �l�h�e�v�d�h �^�\�Z �j�Z�g�g�_�i�e�_�c�k�l�h �p�_�g�h�\�u�o 
�f�_�k�l�h�g�Z�o�h�`�^�_�g�b�y – �:�c�g-�w�e�v-�O�Z�g�_�o �b �W�e�v-�D�o�_�j�[�Z. 
�< 1930–1940-�_ �]�]. �h�g�b �b�k�k�e�_�^�h�\�Z�e�b�k�v �K.  �:�j�Z�f�[�m-
�j�h�f �\ �i�j�h�p�_�k�k�_ �b�a�m�q�_�g�b�y �h�a�_�j�g�h-�j�_�q�g�u�o �h�l�e�h-
�`�_�g�b�c �\�h�d�j�m�] �]. �K�_�l�b�n [  Arambourg, 1970, 1979; 
  Sahnouni,   Heinzelin, 1998;   Sahnouni et al., 2002],
�Z �\ 1998–1999 �]�]. – �Z�f�_�j�b�d�Z�g�k�d�b�f�b �b �n�j�Z�g�p�m�a�k�d�b-
�f�b �m�q�_�g�u�f�b.

�G�Z �k�l�h�y�g�d�_ �:�c�g-�w�e�v-�O�Z�g�_�o �\�u�^�_�e�_�g�h �l�j�b �d�m�e�v-
�l�m�j�h�k�h�^�_�j�`�Z�s�b�o �k�e�h�y – �:, �<, �K. �:�j�o�_�h�e�h�]�b�q�_�k�d�b�_ 
�g�Z�o�h�^�d�b �b�a �k�e�h�y �K (13 �d�h�k�l�_�c �b 31 �d�Z�f�_�g�g�h�_ �b�a-
�^�_�e�b�_) �b�f�_�e�b «�k�\�_�`�b�c» �\�b�^, �q�l�h �k�\�b�^�_�l�_�e�v�k�l�\�m�_�l 
�h�[ �b�o �[�u�k�l�j�h�f �a�Z�o�h�j�h�g�_�g�b�b, �Z �l�Z�d�`�_ �h �l�h�f, �q�l�h 
�Z�j�l�_�n�Z�d�l�u �g�_ �l�j�Z�g�k�i�h�j�l�b�j�h�\�Z�e�b�k�v. �K�j�_�^�b �g�Z�o�h-
�^�h�d �\�u�^�_�e�_�g�u �r�_�k�l�v �g�m�d�e�_�m�k�h�\, �k�j�_�^�b �d�h�l�h�j�u�o 
�i�j�_�^�k�l�Z�\�e�_�g�Z �]�Z�e�v�d�Z �\ �\�b�^�_ �q�h�i�i�_�j�Z �k �g�_�[�h�e�v�r�b�f 
�q�b�k�e�h�f �k�d�h�e�h�\, �i�h�^�k�n�_�j�h�b�^ �b �^�b�k�d�h�\�b�^�g�h�_ �y�-̂
�j�b�s�_ �k �g�_�]�Z�l�b�\�Z�f�b �a�g�Z�q�b�l�_�e�v�g�h�]�h �q�b�k�e�Z �k�g�y�l�b�c. 
�< �q�b�k�e�_ �h�j�m�^�b�c, �b�a�]�h�l�h�\�e�_�g�g�u�o �b�a �d�j�_�f�g�y, �h�i�j�_-
�^�_�e�_�g�u �k�d�j�_�[�d�b, �a�m�[�q�Z�l�u�_ �b �a�m�[�q�Z�l�h-�\�u�_�f�q�Z�l�u�_ 
�b�a�^�_�e�b�y.

�A�g�Z�q�b�l�_�e�v�g�h �[�h�e�v�r�_ �Z�j�l�_�n�Z�d�l�h�\ �b�a�\�e�_�q�_�g�h 
�b�a �k�e�h�_�\ �< (947 �w�d�a.) �b �:  (254 �w�d�a.). �<�u�^�_�e�_�g�u �g�m�d-
�e�_�\�b�^�g�u�_ �n�h�j�f�u �l�b�i�Z �q�h�i�i�_�j�h�\, �f�g�h�]�h�]�j�Z�g�g�b�d�h�\, 
�i�h�^�k�n�_�j�h�b�^�u �b �k�n�_�j�h�b�^�u, �h�l�s�_�i�u �b �n�j�Z�]�f�_�g�l�u 
�h�l�s�_�i�h�\, �d�Z�f�_�g�g�u�_ �f�h�e�h�l�d�b �b �j�_�l�m�r�b�j�h�\�Z�g�g�u�_ 
�b�a�^�_�e�b�y. �K�j�_�^�b �h�j�m�^�b�c �g�Z�b�[�h�e�_�_ �f�g�h�]�h�q�b�k�e�_�g�g�u 
�k�d�j�_�[�d�b, �a�m�[�q�Z�l�u�_ �b �\�u�_�f�q�Z�l�u�_ �b�a�^�_�e�b�y. �?�^�b�g�b�q-
�g�u �j�_�a�p�u �b �h�l�s�_�i�u �k �h�k�l�j�u�f �j�_�l�m�r�b�j�h�\�Z�g�g�u�f 
�d�h�g�p�h�f �l�b�i�Z �i�j�h�d�h�e�h�d.

�G�Z�o�h�^�d�b �b�a �k�e�h�y �< �b�f�_�e�b �k�e�_�^�u �h�d�Z�l�Z�g�g�h�k�l�b 
�b �d�h�j�j�Z�a�b�b, �q�l�h �k�\�b�^�_�l�_�e�v�k�l�\�m�_�l �h �g�_�[�h�e�v�r�h�c 
�l�j�Z�g�k�i�h�j�l�b�j�h�\�d�_. �H�^�g�Z�d�h �\ �p�_�e�h�f �Z�j�l�_�n�Z�d�l�u �g�Z-
�o�h�^�b�e�b�k�v in situ, �h �q�_�f �k�\�b�^�_�l�_�e�v�k�l�\�m�x�l �[�h�e�v�r�h�_ 
�d�h�e�b�q�_�k�l�\�h �^�_�[�b�l�Z�`�Z �b �d�h�k�l�b �d�j�m�i�g�u�o �`�b�\�h�l�g�u�o, 
�k�h�o�j�Z�g�b�\�r�b�_�k�y �\ �Z�g�Z�l�h�f�b�q�_�k�d�h�f �i�h�e�h�`�_�g�b�b. 

�K�m�^�y �i�h �g�Z�o�h�^�d�Z�f �b�a �\�k�_�o �k�e�h�_�\, �h�[�j�Z�[�h�l�d�Z �d�Z�f-
�g�y �i�j�h�b�a�\�h�^�b�e�Z�k�v �g�Z �f�_�k�l�_. �D�Z�f�_�g�g�u�c �b�g�\�_�g�l�Z�j�v 
�o�Z�j�Z�d�l�_�j�b�a�m�_�l�k�y �g�b�a�d�h�c �k�l�_�i�_�g�v�x �k�l�Z�g�^�Z�j�l�b�a�Z-
�p�b�b �b �i�h �l�_�o�g�b�d�h-�l�b�i�h�e�h�]�b�q�_�k�d�b�f �i�h�d�Z�a�Z�l�_�e�y�f 
�k�h�h�l�\�_�l�k�l �\�m�_�l �]�Z�e�_�q�g�h-�h�l�s�_�i�g�u�f, �b�e�b �h�e�^�m�\�Z�g-
�k�d�b�f, �b�g�^�m�k�l�j�b�y�f.

�K�l�h�y�g�d�Z �W�e�v-�D�o�_�j�[�Z, �g�Z �d�h�l�h�j�h�c �h�[�g�Z�j�m�`�_�g 
�b�g�\�_�g�l�Z�j�v, �i�h�^�h�[�g�u�c �h�i�b�k�Z�g�g�h�f�m, �i�h �\�j�_�f�_�g�b 
�k�h�h�l�g�h�k�b�l�k�y �k�h �k�l�h�y�g�d�h�c �:�c�g-�w�e�v-�O�Z�g�_�o �b �^�Z�l�b-
�j�m�_�l�k�y �h�d. 1,8 �f�e�g �e.�g. �G�Z �h�[�_�b�o �k�l�h�y�g�d�Z�o �g�Z�c�^�_�g�Z 
�l�b�i�b�q�g�Z�y �\�b�e�e�Z�n�j�Z�g�d�k�d�Z�y �n�Z�m�g�Z �j�Z�g�g�_�]�h �i�e�_�c�k-
�l�h�p�_�g�Z.

�L�Z�d�b� f �h� [ � j �Z�a�h� f,  � f �h�` �g�h �k�q�b� l �Z� l �v,  �q� l �h 
�h�d. 1,8 �f�e�g �e.�g. �q�_�e�h�\�_�d �m�`�_ �a�Z�k�_�e�b�e �K�_�\�_�j�g�m�x 
�:�n�j�b�d�m. �F�Z�e�h�q�b�k�e�_�g�g�h�k�l�v �f�_�k�l�h�g�Z�o�h�`�^�_�g�b�c 
�g�Z �w�l�h�c �l�_�j�j�b�l�h�j�b�b �g�_ �y�\�e�y�_�l�k�y �i�h�d�Z�a�Z�l�_�e�_�f �_�_ 
�k�e�Z�[�h�c �a�Z�k�_�e�_�g�g�h�k�l�b �q�_�e�h�\�_�d�h�f. �>�Z�e�v�g�_�c�r�b�_ �i�h-
�e�_�\�u�_ �b�k�k�e�_�^�h�\�Z�g�b�y �g�Z�\�_�j�g�y�d�Z �i�h�f�h�]�m�l �h�l�d�j�u�l�v 
�a�^�_�k�v �g�h�\�u�_ �f�_�k�l�h�g�Z�o�h�`�^�_�g�b�y �w�l�h�]�h �\�j�_�f�_�g�b. 
�H�q�_�g�v �\�Z�`�g�h, �q�l�h �\ �m�d�Z�a�Z�g�g�u�c �i�_�j�b�h�^ �q�_�e�h�\�_�d 
�m�`�_ �h�[�b�l�Z�e �\ �K�_�\�_�j�g�h�c �:�n�j�b�d�_, �d�h�l�h�j�Z�y �f�h�]�e�Z 
�[�u�l�v �i�e�Z�p�^�Z�j�f�h�f �^�e�y �^�Z�e�v�g�_�c�r�_�]�h �a�Z�k�_�e�_�g�b�y �x�]�Z 
�?�\�j�h�i�u.

�E�_�\�Z�g�l�b�c�k�d�b�c �d�h�j�b�^�h�j �g�_ �[�_�a �h�k�g�h�\�Z�g�b�c 
�k�q�b�l�Z�_�l�k�y �h�^�g�b�f �b�a �\�_�j�h�y�l�g�u�o �i�m�l�_�c �f�b�]�j�Z�p�b�b 
�`�b�\�h�l�g�u�o �b �q�_�e�h�\�_�d�Z �\ �j�Z�g�g�_�f �i�e�_�c�k�l�h�p�_�g�_. 
�< �i�h�e�v�a�m �w�l�h�c �\�_�j�k�b�b �k�\�b�^�_�l�_�e�v�k�l�\�m�x�l �r�_�k�l�v �f�_�k-
�l�h�g�Z�o�h�`�^�_�g�b�c �^�j�_�\�g�h�k�l�v�x �h�l 2,0 �^�h 0,8 �f�e�g �e.�g.
�b �[�e�b�a�h�k�l�v �\�h�k�l�h�q�g�h-�Z�n�j�b�d�Z�g�k�d�h�c �b �[�e�b�`�g�_-
�\�h�k�l�h�q�g�h�c �n�Z�m�g�u. �;�Z�[-�w�e�v-�F�Z�g�^�_�[�k�d�b�c �i�j�h�e�b�\ 
�i�j�b �]�e�h�[�Z�e�v�g�h�f �i�h�g�b�`�_�g�b�b �F�b�j�h�\�h�]�h �h�d�_�Z�g�Z �l�Z�d-
�`�_ �f�h�] �[�u�l�v �i�j�_�h�^�h�e�_�g �`�b�\�h�l�g�u�f�b �b �q�_�e�h�\�_�d�h�f 
[  Tchernov, 1992].

�K�e�_�^�m�x�s�b�_ �\�Z�`�g�u�_ �\�h�i�j�h�k�u – �k �d�Z�d�b�f �\�b�^�h�f 
Homo �k�e�_�^�m�_�l �k�\�y�a�u�\�Z�l�v �f�b�]�j�Z�p�b�x �b�a �:�n�j�b�d�b 
�b �d�h�]�^�Z �g�Z�q�Z�e�k�y �w�l�h�l �i�j�h�p�_�k�k. �N�j�Z�]�f�_�g�l�Z�j�g�h�k�l�v 
�b �f�Z�e�h�q�b�k�e�_�g�g�h�k�l�v �k�d�_�e�_�l�g�u�o �h�k�l�Z�l�d�h�\ �j�Z�g�g�b�o 
�]�h�f�b�g�b�g �g�_ �i�h�a�\�h�e�y�_�l �j�_�r�b�l�v �p�_�e�u�c �j�y�^ �n�m�g�^�Z-
�f�_�g�l�Z�e�v�g�u�o �i�j�h�[�e�_�f. �< �d�Z�d�h�f �n�b�e�h�]�_�g�_�l�b�q�_�k�d�h�f 
�k�h�h�l�g�h�r�_�g�b�b �g�Z�o�h�^�b�e�b�k�v �f�_�`�^�m �k�h�[�h�c �i�_�j�\�u�_ 
�Z�j�o�Z�g�l�j�h�i�u? �H�^�g�b �m�q�_�g�u�_ �\�u�^�_�e�y�x�l �^�\�Z �\�b�^�Z �h�^-
�g�h�]�h �j�h�^�Z – H. ergaster �b H. erectus, �^�j�m�]�b�_ �h�[�t-
�_�^�b�g�y�x�l �\�k�_�o �Z�j�o�Z�g�l�j�h�i�h�\ �\ �h�^�b�g �\�b�.̂ �>�b�k�d�m�k-
�k�b�h�g�g�u�f �h�k�l�Z�_�l�k�y �\�h�i�j�h�k �h �\�b�^�h�\�u�o �j�Z�a�e�b�q�b�y�o 
�f�_�`�^�m �Z�n�j�b�d�Z�g�k�d�b�f�b �b �Z�a�b�Z�l�k�d�b�f�b �w�j�_�d�l�m�k�Z�f�b. 
�D�l�h �i�_�j�\�u�f �\�u�r�_�e �b�a �:�n�j�b�d�b – �Z�j�o�Z�g�l�j�h�i�u, 
�k�h�q�_�l�Z�\�r�b�_ �i�j�b�a�g�Z�d�b H. ergaster �b H. erectus, 
�g�Z �h�k�g�h�\�_ �d�h�l�h�j�u�o �l�h�e�v�d�h �i�h�a�`�_, �m�`�_ �g�Z �\�h�k�l�h-
�d�_ �?�\�j�Z�a�b�b �k�n�h�j�f�b�j�h�\�Z�e�k�y �Z�a�b�Z�l�k�d�b�c H. erectus, 
�b�e�b �Z�j�o�Z�g�l�j�h�i�u �l�b�i�Z �j�Z�g�g�b�o �w�j�_�d�l�m�k�h�\, �d�h�l�h�j�u�_ 
�\ �k�b�e�m �]�_�h�]�j�Z�n�b�q�_�k�d�h�c �j�Z�a�^�_�e�_�g�g�h�k�l�b �b �j�Z�a�e�b�q�g�u�o 
�Z�^�Z�i�l�Z�p�b�h�g�g�u�o �k�l�j�Z�l�_�]�b�c �i�j�b�h�[�j�_�e�b �g�_�d�h�l�h�j�u�_ 
�i�h�^�\�b�^�h�\�u�_ �j�Z�a�e�b�q�b�y? �?�k�e�b �\ �k�Z�f�u�c �j�Z�g�g�b�c �i�_-
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�j�b�h�^ �b�a �:�n�j�b�d�b �\�u�r�e�b �^�j�_�\�g�_�c�r�b�_ �i�h�i�m�e�y�p�b�b
�k �]�Z�e�_�q�g�h-�h�l�s�_�i�g�h�c �b �f�b�d�j�h �e�b�l�h�b�^�g�h�c �b�g�^�m�k�l�j�b-
�y�f�b, �l�h �g�Z�k�d�h�e�v�d�h �h�g�b �j�Z�a�e�b�q�Z�e�b�k�v �l�Z�d�k�h�g�h�f�b�q�_ �k-
�d�b �b �d�Z�d�h�\�Z �b�o �^�Z�e�v�g�_�c�r�Z�y �k�m�^�v�[�Z?

�J�h�e�v H. erectus �\ �j�h�^�h�k�e�h�\�g�h�c �q�_�e�h�\�_�d�Z �h�i-
�j�_�^�_�e�y�_�l�k�y �i�h-�j�Z�a�g�h�f�m. �K �g�Z�r�_�c �l�h�q�d�b �a�j�_�g�b�y, 
�w�l�h�l �Z�j�o�Z�g�l�j�h�i �k�u�]�j�Z�e �]�e�Z�\�g�m�x �k�l�\�h�e�h�h�[�j�Z�a�m-
�x�s�m�x �j�h�e�v �\ �i�j�h�p�_�k�k�_ �Z�g�l�j�h�i�h�]�_�g�_�a�Z. �B�f�_�g�g�h 
�i�j�_�^�k�l�Z�\�b�l�_�e�b H. erectus �[�u�e�b �j�Z�k�i�j�h�k�l�j�Z�g�_�g�u 
�\ �<�h�k�l�h�q�g�h�c, �Z �l�Z�d�`�_ �\ �K�_�\�_�j�h-�A�Z�i�Z�^�g�h�c (�:�e�`�b�j 
�b �F�Z�j�h�d�d�h) �b, �\�_�j�h�y�l�g�h, �\ �X�`�g�h�c �:�n�j�b�d�_. �I�h�y�\-
�e�_�g�b�_ �\ �:�n�j�b�d�_ H. erectus, �\ �a�Z�\�b�k�b�f�h�k�l�b �h�l �l�h�]�h, 
�d�Z�d�b�_ �i�Z�e�_�h�Z�g�l�j�h�i�h�e�h�]�b�q�_�k�d�b�_ �g�Z�o�h�^�d�b �h�l�g�h-
�k�y�l �d �w�j�_�d�l�h�b�^�g�u�f �n�h�j�f�Z�f (KNM-ER 733, 883, 
KNM-WT 15000 �b �^�j.), �f�h�`�g�h �^�Z�l�b�j�h�\�Z�l�v 
1,8–1,6 �f�e�g �e.�g. �G�_ �b�k�d�e�x�q�_�g�h, �q�l�h �\ �[�m�^�m�s�_�f 
�g�Z �:�n�j�b�d�Z�g�k�d�h�f �d�h�g�l�b�g�_�g�l�_ �m�^�Z�k�l�k�y �h�[�g�Z�j�m�`�b�l�v 
�h�k�l�Z�g�d�b �b �[�h�e�_�_ �^�j�_�\�g�b�o �Z�j�o�Z�g�l�j�h�i�h�\, �d�h�l�h�j�u�_ 
�[�m�^�m�l �h�l�g�_�k�_�g�u �d H. erectus. �F�u �i�h�^�^�_�j�`�b�\�Z�_�f 
�]�b�i�h�l�_�a�m, �k�h�]�e�Z�k�g�h �d�h�l�h�j�h�c �i�_�j�\�h�g�Z�q�Z�e�v�g�h�_ �i�j�h-
�g�b�d�g�h�\�_�g�b�_ �q�_�e�h�\�_�d�Z �\ �?�\�j�Z�a�b�x �[�u�e�h �k�\�y�a�Z�g�h 
�k �w�j�_�d�l�h�b�^�Z�f�b. �I�j�h�\�_�j�b�l�v �_�_, �Z �l�Z�d�`�_ �m�l�h�q�g�b�l�v 
�^�Z�l�u �b �\�b�^�h�\�u�_ (�b�e�b �i�h�^�\�b�^�h�\�u�_) �h�i�j�_�^�_�e�_-
�g�b�y �k�l�Z�j�u�o �g�Z�o�h�^�h�d �i�h�f�h�]�m�l �g�h�\�u�_ �h�l�d�j�u�l�b�y. 
�G�_�k�h �f�g�_�g�g�h �h�^�g�h: �h�k�l�_�h�e�h�]�b�q�_�k�d�b�_ �f�Z�l�_�j�b�Z�e�u 
H. erectus �g�Z�b�[�h�e�_�_ �f�g�h�]�h�q�b�k�e�_�g�g�u �k�j�_�^�b �h�k-
�l�Z�l�d�h�\ �Z�j�o�Z�g�l�j�h�i�h�\ �b �b�a�\�_�k�l�g�u �g�Z �a�g�Z�q�b�l�_�e�v�g�h�c 
�l�_�j�j�b�l�h�j�b�b �:�n�j�b�d�b �b �?�\�j�Z�a�b�b. �< �k�\�y�a�b �k �w�l�b�f 
�\�Z�`�g�Z �^�b�k�d�m�k�k�b�y �h �k�l�_�i�_�g�b �h�l�e�b�q�b�y �Z�a�b�Z�l�k�d�h�]�h 
H. erectus �h�l �Z�n�j�b�d�Z�g�k�d�h�]�h. �G�_ �\�^�Z�\�Z�y�k�v �\ �^�_�l�Z-
�e�b, �h�[�j�Z�l�b�f �\�g�b�f�Z�g�b�_ �g�Z �l�h, �q�l�h �h�]�j�h�f�g�Z�y �]�_�h-
�]�j�Z�n�b�q�_�k�d�Z�y �m�^�Z�e�_�g�g�h�k�l�v, �j�Z�a�g�u�_ �w�d�h�e�h�]�b�q�_�k�d�b�_ 
�m�k�e�h�\�b�y, �\�u�j�Z�[�h�l�d�Z �j�Z�a�e�b�q�g�u�o �Z�^�Z�i�l�Z�p�b�h�g�g�u�o 
�k�l�j�Z�l�_�]�b�c �g�_ �f�h�]�e�b �g�_ �h�l�j�Z�a�b�l�v�k�y �g�Z �k�Z�f�h�f �n�b-
�a�b�q�_�k�d�h�f �l�b�i�_ �q�_�e�h�\�_�d�Z, �b �g�_�\�h�a�f�h�`�g�h �k�h�]�e�Z-
�k�b�l�v�k�y �k �m�q�_�g�u�f�b, �d�h�l�h�j�u�_ �i�j�b�a�g�Z�x�l �j�Z�a�e�b�q�b�y 
�f�_�`�^�m �Z�a�b�Z�l�k�d�b�f�b �b �Z�n�j�b�d�Z�g�k�d�b�f�b �w�j�_�d�l�h�b�^�Z�f�b 
�g�Z �m�j�h�\�g�_ �\�b�^�h�\.

�J�_�a�m�e�v�l�Z�l�u �b�k�k�e�_�^�h�\�Z�g�b�y �\�_�j�o�g�_�c �q�_�e�x�k�l�b, 
�g�Z�c�^�_�g�g�h�c �\ 2001 �]. �\ �n�h�j�f�Z�p�b�b �;�Z�i�Z�g�] �\ �K�Z�g-
�]�b�j�Z�g�_ �\ �B�g�^�h�g�_�a�b�b, �i�h�d�Z�a�Z�e�b, �q�l�h �^�_�g�l�Z�e�v�g�u�_ 
�o�Z�j�Z�d�l�_�j�b�k�l�b�d�b �l�Z�d�k�h�g�h�\, �h�[�b�l�Z�\�r�b�o �g�Z �h-�\�_ �Y�\�Z,
�[�h�e�v�r�_ �[�e�b�a�d�b �d �l�Z�d�h�\�u�f �a�Z�i�Z�^�g�u�o �i�h�i�m�e�y�p�b�c 
H. erectus, �q�_�f �d �\�u�[�h�j�d�_ �Q�`�h�m�d�h�m�^�y�g�y [  Kaifu 
et al., 2005;   Zaim et al., 2011]. �W�l�b �\�u�\�h�^�u �g�_ �b�k-
�d�e�x�q�Z�x�l �\�h�a�f�h�`�g�h�k�l�b �j�Z�k�i�j�h�k�l�j�Z�g�_�g�b�y �^�\�m�o 
�f�b�]�j�Z�p�b�h�g�g�u�o �\�h�e�g H. erectus �k �a�Z�i�Z�^�Z �g�Z �\�h�k-
�l�h�d [ Ciochon, 2009, 2010]. �H�^�g�Z �\�h�e�g�Z, �k �d�h�l�h-
�j�h�c �k�\�y�a�Z�g�Z �j�Z�g�g�y�y �f�h�^�_�e�v �i�j�_�f�h�e�y�j–�f�h�e�y�j 
�l�b�i�Z H. erectus/ergaster, �j�Z�k�i�j�h�k�l�j�Z�g�b�e�Z�k�v
1,8–1,6 �f�e�g �e.�g. �i�h �x�`�g�h�f�m �f�Z�j�r�j�m�l�m �^�h �K�Z�g-
�]�b�j�Z�g�Z (�h-�\ �Y�\�Z). �>�j�m�]�Z�y �\�h�e�g�Z �g�_�k�e�Z �i�j�h�b�a�\�h�^-
�g�m�x �f�h�^�_�e�v �i�j�_�f�h�e�y�j–�f�h�e�y�j �b �^�\�b�]�Z�e�Z�k�v �i�h�a�`�_

�i�h �k�_�\�_�j�g�h�f�m �f�Z�j�r�j�m�l�m �\ �k�l�h�j�h�g�m �l�_�j�j�b�l�h�j�b�b 
�D�b�l�Z�y.

�;�h�e�v�r�b�g�k�l�\�h �m�q�_�g�u�o �k�\�y�a�u�\�Z�x�l �b�k�o�h�^ �q�_�e�h-
�\�_�d�Z �b�a �:�n�j�b�d�b �k H. erectus. �J�Z�g�g�_�]�h �w�j�_�d�l�m�k�Z 
�o�Z�j�Z�d�l�_�j�b�a�m�x�l �[�h�e�_�_ �q�_�e�h�\�_�d�h�h�[�j�Z�a�g�u�_ �i�j�h-
�i�h�j�p�b�b �l�_�e�Z, �i�j�b�k�i�h�k�h�[�e�_�g�g�u�_ �d �[�u�k�l�j�h�c �b �^�e�b-
�l�_�e�v�g�h�c �o�h�^�v�[�_ �d�h�g�_�q�g�h�k�l�b, �d�j�m�i�g�u�c �]�h�e�h�\�g�h�c 
�f�h�a�] �b �k�i�h�k�h�[�g�h�k�l�v �i�h�l�j�_�[�e�y�l�v �[�h�e�v�r�h�_ �d�h�e�b-
�q�_�k�l�\�h �f�y�k�g�h�c �i�b�s�b �\ �f�_�k�l�Z�o, �[�h�]�Z�l�u�o �n�Z�m�g�h�c, 
�q�l�h �h�q�_�g�v �\�Z�`�g�h �i�j�b �m�\�_�e�b�q�_�g�b�b �w�g�_�j�]�h�a�Z�l�j�Z�l. 
�G�_�e�v�a�y �b�k�d�e�x�q�Z�l�v �b �g�Z�e�b�q�b�_ �m �j�Z�g�g�b�o �w�j�_�d�l�h-
�b�^�g�u�o �n�h�j�f �a�Z�q�Z�l�d�h�\ �j�_�q�b. H. erectus �h�l�e�b�q�Z�e�k�y 
�h�l H. habilis �[�h�e�_�_ �k�h�\�_�j�r�_�g�g�h�c �f�h�j�n�h�e�h�]�b�_�c 
�b �[�h�e�v�r�_�c �k�l�_�i�_�g�v�x �k�Z�i�b�_�g�b�a�Z�p�b�b. H. habilis, 
�\�b�^�b�f�h, �g�_ �f�h�] �i�j�_�h�^�h�e�_�\�Z�l�v �[�h�e�v�r�b�_ �i�j�h�k�l�j�Z�g�k�l-
�\�Z. �D�Z�d �h�l�f�_�q�Z�e�b �;.  �<�m�^ �b �F.  �D�h�e�e�Z�j�^, �k�l�j�m�d�l�m-
�j�Z �d�b�k�l�b �H�G 7 �b �j�Z�a�f�_�j �j�m�d�b �H�G 62 H. habilis 
�b�a �H�e�^�m�\�Z�y �k�\�b�^�_�l�_�e�v�k�l�\�m�x�l �h �g�_�i�h�e�g�h�f �[�b�i�_-
�^�Z�e�b�a�f�_ [  Wood,  Collard, 1999]. �H�^�g�Z�d�h �^�j�m�]�b�_ 
�b�k�k�e�_�^�h�\�Z�l�_�e�b �g�Z �h�k�g�h�\�Z�g�b�b �Z�g�Z�e�b�a�Z �n�j�Z�]�f�_�g-
�l�h�\ �k�d�_�e�_�l�h�\ �H�G 62 �b KNM-ER 3735 �i�j�b�r�e�b
�d �\�u�\�h�^�m �h �l�h�f, �q�l�h �i�h �i�j�h�i�h�j�p�b�y�f �^�e�b�g�g�u�o �d�h�k-
�l�_�c H. habilis �k�o�h�^�_�g �k �k�h�\�j�_�f�_�g�g�u�f �q�_�e�h�\�_�d�h�f 
[  Häusler,   McHenry, 2004]. �F�g�h�]�b�_ �k�i�_�p�b�Z�e�b�k�l�u 
�l�Z�d�`�_ �k�q�b�l�Z�x�l H. habilis �b H. erectus �k�_�k�l�j�b�g-
�k�d�b�f�b �\�b�^�Z�f�b [Lieberman,   Wood,   Pilbeam, 1996; 
  Spoor et al., 2007; �b �^�j.].

�=�e�Z�\�g�u�f�b �k�\�b�^�_�l�_�e�v�k�l�\�Z�f�b �\ �i�h�e�v�a�m �h�i�j�_�^�_�e�_-
�g�b�y H. erectus �d�Z�d �i�_�j�\�h�]�h �g�h�f�Z�^�Z �y�\�e�y�x�l�k�y �h�[�g�Z-
�j�m�`�_�g�g�u�_ �g�Z �f�g�h�]�b�o �k�l�h�y�g�d�Z�o �\ �?�\�j�Z�a�b�b �h�k�l�Z�g�d�b 
�w�l�h�]�h �l�Z�d�k�h�g�Z �b �f�h�j�n�h�e�h�]�b�q�_�k�d�Z�y �[�e�b�a�h�k�l�v �w�j�_�d�l�h-
�b�^�g�u�o �n�h�j�f, �h�l�g�h�k�y�s�b�o�k�y �d 1,8–0,4 �f�e�g �e.�g.

�B�k�o�h�^ �q�_�e�h�\�_�d�Z �b�a �:�n�j�b�d�b, �d�Z�d �m�`�_ �h�l�f�_�q�Z-
�e�h�k�v, �m�q�_�g�u�_ �h�l�g�h�k�y�l �d �r�b�j�h�d�h�f�m �o�j�h�g�h�e�h�]�b-
�q�_�k�d�h�f�m �^�b�Z�i�Z�a�h�g�m – �h�l 2 �^�h 1 �f�e�g �e.�g. �K �g�Z�r�_�c 
�l�h�q�d�b �a�j�_�g�b�y, �i�_�j�\�Z�y �]�e�h�[�Z�e�v�g�Z�y �f�b�]�j�Z�p�b�y �b�a �:�n-
�j�b�d�b �\ �?�\�j�Z�a�b�x �i�j�h�b�a�h�r�e�Z 1,8–1,7 �f�e�g �e.�g. �H�^�g�Z 
�b�a �_�_ �]�e�Z�\�g�u�o �i�j�b�q�b�g – �w�d�h�e�h�]�b�q�_�k�d�b�_ �b�a�f�_�g�_�g�b�y 
�\ �<�h�k�l�h�q�g�h�c �:�n�j�b�d�_ �i�h�k�e�_ 2,5 �f�e�g �e.�g. �G�Z�k�l�m-
�i�b�\�r�_�_ �i�h�o�h�e�h�^�Z�g�b�_ �i�j�b�\�_�e�h �d �j�_�a�d�h�f�m �k�h�d�j�Z�s�_-
�g�b�x �e�_�k�h�\ �b �a�g�Z�q�b�l�_�e�v�g�h�f�m �m�\�_�e�b�q�_�g�b�x �l�_�j�j�b�l�h-
�j�b�c, �a�Z�g�y�l�u�o �k�Z�\�Z�g�g�h�c. �J�Z�k�k�_�e�_�g�b�_ �^�j�_�\�g�_�c�r�b�o 
�i�h�i�m�e�y�p�b�c �\ �?�\�j�Z�a�b�x �g�_�e�v�a�y �j�Z�k�k�f�Z�l�j�b�\�Z�l�v �d�Z�d 
�d�Z�d�h�c-�l�h �a�Z�d�h�g�h�f�_�j�g�u�c �i�j�h�p�_�k�k. �G�Z �j�m�[�_�`�_ �n�b-
�g�Z�e�Z �i�e�b�h�p�_�g�Z – �j�Z�g�g�_�]�h �i�e�_�c�k�l�h�p�_�g�Z �:�n�j�b�d�Z 
�k�h�_�^�b�g�y�e�Z�k�v �g�_ �l�h�e�v�d�h �g�Z �k�_�\�_�j�_, �g�h �b �g�Z �\�h�k�l�h�d�_ 
�k �:�j�Z�\�b�c�k�d�b�f �i -�\�h�f. �< �w�l�h �\�j�_�f�y �\ �<�h�k�l�h�q�g�h�c 
�:�n�j�b�d�_, �g�Z �;�e�b�`�g�_�f �<�h�k�l�h�d�_ �b �\ �:�j�Z�\�b�b �[�u�e�b 
�i�h�o�h�`�b�_ �i�j�b�j�h�^�g�u�_ �m�k�e�h�\�b�y �b, �i�j�h�g�b�d�g�m�\ �g�Z �g�h-
�\�u�c �d�h�g�l�b�g�_�g�l, �q�_�e�h�\�_�d �h�k�l�Z�e�k�y, �i�h �k�m�s�_�k�l�\�m,
�\ �i�j�_�`�g�_�c �w�d�h�e�h�]�b�q�_�k�d�h�c �g�b�r�_.

�K�Z�f�m�x �j�Z�g�g�x�x �]�e�h�[�Z�e�v�g�m�x �f�b�]�j�Z�p�b�x �b�a �:�n-
�j�b�d�b �\ �?�\�j�Z�a�b�x �g�_�e�v�a�y �i�j�_�^�k�l�Z�\�e�y�l�v �d�Z�d �h�^�g�h-
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� � � � � � �  � * I.  �ð������������������������ �������� Homo �� �î�"�������� �� ������ ���)�#���� �� �ó�����������,

�f�h�f�_�g�l�g�u�c �i�j�h�p�_�k�k. �J�Z�k�i�j�h�k�l�j�Z�g�_�g�b�_ �i�_�j�\�u�o 
�e�x�^�_�c �g�Z �l�_�j�j�b�l�h�j�b�b �?�\�j�Z�a�b�b �b �a�Z�k�_�e�_�g�b�_ �b�f�b 
�h�]�j�h�f�g�u�o �i�j�h�k�l�j�Z�g�k�l�\ �:�a�b�b �b �?�\�j�h�i�u �i�j�h�b�k�o�h-
�^�b�e�h �\ �j�_�`�b�f�_ �i�h�k�l�_�i�_�g�g�h�]�h �h�k�\�h�_�g�b�y �g�Z�b�[�h�e�_�_ 
�[�e�Z�]�h�i�j�b�y�l�g�u�o �^�e�y �i�j�h�`�b�\�Z�g�b�y �w�d�h�e�h�]�b�q�_�k�d�b�o 
�g�b�r �b �i�j�h�^�\�b�`�_�g�b�y �\ �^�j�m�]�b�_ �k�h�i�j�_�^�_�e�v�g�u�_ �j�Z�c�h-
�g�u. �<�_�d�l�h�j �w�l�h�]�h �^�\�b�`�_�g�b�y �^�_�l�_�j�f�b�g�b�j�h�\�Z�e�k�y 
�k�o�h�^�g�u�f�b �i�j�b�j�h�^�g�u�f�b �m�k�e�h�\�b�y�f�b �k�h�i�j�_�^�_�e�v�g�u�o 
�l�_�j�j�b�l�h�j�b�c, �f�Z�k�k�h�\�u�f�b �f�b�]�j�Z�p�b�y�f�b �`�b�\�h�l�g�u�o
�b, �\�h�a�f�h�`�g�h, �^�_�f�h�]�j�Z�n�b�q�_�k�d�b�f�b �i�j�h�p�_�k�k�Z�f�b.

�G�Z�b�[�h�e�_�_ �f�g�h�]�h�q�b�k�e�_�g�g�Z�y �i�h�i�m�e�y�p�b�y �^�j�_�\-
�g�b�o Homo, �\�u�r�_�^�r�b�o �b�a �:�n�j�b�d�b, �[�u�e�Z �k�\�y�a�Z-
�g�Z �k H. ergaster/erectus �b �]�Z�e�_�q�g�h-�h�l�s�_�i�g�h�c, 
�b�e�b Mode 1, �b�g�^�m�k�l�j�b�_�c. �H�q�_�g�v �\�_�j�h�y�l�g�h, �q�l�h 
�\�l�h�j�Z�y �^�j�_�\�g�_�c�r�Z�y �f�b�]�j�Z�p�b�h�g�g�Z�y �\�h�e�g�Z �[�u�e�Z 
�i�j�_�^�k�l�Z�\�e�_�g�Z �e�x�^�v�f�b �k �f�b�d�j�h�e�b�l�h�b�^�g�h�c �b�g�^�m�k�l-
�j�b�_�c, �i�j�b�g�Z�^�e�_�`�Z�\�r�b�f�b �d �^�j�m�]�h�f�m �i�h�^�\�b�^�m 
(�\�b�^�m) Homo. �H�g�b �j�Z�k�k�_�e�b�e�b�k�v �g�_ �l�h�e�v�d�h �\ �<�h�k-
�l�h�q�g�h�c (�D�b�l�Z�c), �g�h �b �X�]�h-�<�h�k�l�h�q�g�h�c �:�a�b�b �b �k�h-
�o�j�Z�g�b�e�b�k�v �\ �j�_�a�m�e�v�l�Z�l�_ �^�b�\�_�j�]�_�g�p�b�b �b �^�\�h�j�n�b�a�f�Z 
�\ �\�b�^�_ H. floresiensis �g�Z �h-�\�_ �N�e�h�j�_�k. �I�j�h�p�_�k�k 
�a�Z�k�_�e�_�g�b�y �^�j�_�\�g�_�c�r�b�f�b �i�h�i�m�e�y�p�b�y�f�b �q�_�e�h�\�_�d�Z 
�?�\�j�Z�a�b�b �[�u�e �f�_�^�e�_�g�g�u�f �b �l�j�m�^�g�u�f. �H�g �k�h�i�j�h-
�\�h�`�^�Z�e�k�y �g�_ �l�h�e�v�d�h �m�k�i�_�o�Z�f�b, �g�h �b �i�h�j�Z�`�_�g�b�y-
�f�b – �\ �k�b�e�m �i�j�b�j�h�^�g�u�o �b�a�f�_�g�_�g�b�c �]�j�Z�g�b�p�u �w�c-
�d�m�f�_�g�u �a�g�Z�q�b�l�_�e�v�g�h �k�m�`�Z�e�b�k�v.

�I�_�j�\�Z�y �]�e�h�[�Z�e�v�g�Z�y �f�b�]�j�Z�p�b�y �b�a �:�n�j�b�d�b �\ �?�\-
�j�Z�a�b�x, �i�h �g�Z�r�_�f�m �f�g�_�g�b�x, �g�Z�q�Z�e�Z�k�v 1,8 �f�e�g �e.�g.
H. ergaster/erectus �i�h�d�b�g�m�e �k�\�h�x «�d�h�e�u�[�_�e�v» 
�b �^�\�b�g�m�e�k�y �a�Z �_�_ �i�j�_�^�_�e�u. �L�Z�d�b�f �h�[�j�Z�a�h�f, �[�u�e�h 
�i�h�e�h�`�_�g�h �g�Z�q�Z�e�h �i�_�j�\�h�f�m �<�_�e�b�d�h�f�m �i�_�j�_�k�_�e�_-
�g�b�x, �a�Z �d�h�l�h�j�u�f �i�h�k�e�_�^�h�\�Z�e�h �k�h�[�u�l�b�_ �\�_�e�b�q�Z�c�r�_�c 
�\�Z�`�g�h�k�l�b – �a�Z�k�_�e�_�g�b�_ �i�e�Z�g�_�l�u �q�_�e�h�\�_�d�h�f (�j�b�k. 27). 
�J�Z�k�k�_�e�_�g�b�_ �^�j�_�\�g�_�c�r�b�o �i�h�i�m�e�y�p�b�c �i�h �a�_�f�g�h�f�m 
�r�Z�j�m �g�_�e�v�a�y �j�Z�k�k�f�Z�l�j�b�\�Z�l�v �d�Z�d �d�Z�d�h�c-�l�h �a�Z�d�h�g�h-
�f�_�j�g�u�c �i�j�h�p�_�k�k. �K�Z�f �\�u�o�h�^ �q�_�e�h�\�_�d�Z �b�a �:�n�j�b�d�b 
�[�u�e �k�h�\�_�j�r�_�g�g�h �k�e�m�q�Z�c�g�u�f �k�h�[�u�l�b�_�f, �i�h�l�h�f�m �q�l�h 
�w�d�h�e�h�]�b�q�_�k�d�b�_ �m�k�e�h�\�b�y �\ �w�l�h �\�j�_�f�y �\ �<�h�k�l�h�q�g�h�c 
�:�n�j�b�d�_ �b �g�Z �k�h�i�j�_�^�_�e�v�g�u�o �l�_�j�j�b�l�h�j�b�y�o �X�]�h-
�A�Z�i�Z�^�g�h�c �:�a�b�b �b �:�j�Z�\�b�b �f�Z�e�h �q�_�f �h�l�e�b�q�Z�e�b�k�v
�^�j�m�] �h�l �^�j�m�]�Z.

�F�b�]�j�Z�p�b�h�g�g�u�_ �i�j�h�p�_�k�k�u �k�e�_�^�m�_�l �j�Z�a�^�_�e�b�l�v 
�g�Z �l�j�b �d�Z�q�_�k�l�\�_�g�g�u�o �m�j�h�\�g�y: �i�_�j�\�h�g�Z�q�Z�e�v�g�h�_ 
�a�Z�k�_�e�_�g�b�_, �h�k�\�h�_�g�b�_ �b �b�g�n�b�e�v�l�j�Z�p�b�y. �I�_�j�\�h-
�g�Z�q�Z�e�v�g�h�_ �a�Z�k�_�e�_�g�b�_ – �i�j�h�p�_�k�k �i�_�j�\�b�q�g�h�]�h �i�j�h -
�g�b�d�g�h�\�_�g�b�y �q�_�e�h�\�_�d�Z �g�Z �g�_�a�Z�k�_�e�_�g�g�u�_ �l�_�j�j�b-
�l�h�j�b�b �a�_�f�g�h�]�h �r�Z�j�Z. �< �?�\�j�Z�a�b�b �h�g �i�j�h�o�h�^�b�e 
�\ �l�_�q�_�g�b�_ �i�h�q�l�b 2 �f�e�g �e�_�l. �< �i�_�j�\�m�x �h�q�_�j�_�^�v 
�a�Z�k�_�e�y�e�b�k�v �l�_�j�j�b�l�h�j�b�b �^�h 40-�c �i�Z�j�Z�e�e�_�e�b �k.�r . 
�b, �d�Z�d �i�j�Z�\�b�e�h, �g�b�a�d�h�]�h�j�v�y �b �k�j�_�^�g�_�]�h�j�v�y, �]�^�_ 
�[�u�e�Z �g�Z�b�[�h�e�_�_ �[�e�Z�]�h�i�j�b�y�l�g�Z�y �i�j�b�j�h�^�g�Z�y �k�j�_�^�Z. 
�I�_�j�_�o�h�^ �i�h�i�m�e�y�p�b�b �q�_�e�h�\�_�d�Z �\ �g�h�\�u�_ �w�d�h�e�h�]�b�q�_-
�k�d�b�_ �m�k�e�h�\�b�y �i�j�h�l�_�d�Z�e �f�_�^�e�_�g�g�h �b �[�u�e �k�h�i�j�y�`�_�g

�k �i�h�k�l�_�i�_�g�g�h�c �Z�^�Z�i�l�Z�p�b�_�c �b �\�u�j�Z�[�h�l�d�h�c �g�h�\�u�o 
�k�l�j�Z�l�_�]�b�c. �I�j�b �[�e�Z�]�h�i�j�b�y�l�g�h�c �w�d�h�e�h�]�b�b �q�_�e�h�\�_-
�q�_�k�d�b�_ �d�h�e�e�_�d�l�b�\�u �f�h�]�e�b �`�b�l�v �^�e�b�l�_�e�v�g�h�_ �\�j�_�f�y 
�\ �h�^�g�h�f �b �l�h�f �`�_ �f�_�k�l�_ �b�e�b �`�_ �\ �k�b�e�m �[�b�h�e�h-
�]�b�q�_�k�d�b�o �i�j�b�q�b�g, �g�Z�i�j�b�f�_�j �f�Z�e�h�q�b�k�e�_�g�g�h�k�l�b
�b �b�a�h�e�b�j�h�\�Z�g�g�h�k�l�b �h�l �^�j�m�]�b�o �i�h�i�m�e�y�p�b�c, �\�u�f�_-
�j�_�l�v, �Z �\ �j�_�a�m�e�v�l�Z�l�_ �j�_�a�d�h�]�h �m�o�m�^�r�_�g�b�y �i�j�b�j�h�^-
�g�u�o �m�k�e�h�\�b�c �i�_�j�_�f�_�k�l�b�l�v�k�y �\ �[�h�e�_�_ �[�e�Z�]�h�i�j�b-
�y�l�g�u�_ �j�Z�c�h�g�u. �H�k�\�h�_�g�b�_ – �i�j�h�p�_�k�k �i�h�k�l�h�y�g�g�h�]�h 
�i�j�h�`�b�\�Z�g�b�y �q�_�e�h�\�_�q�_�k�d�b�o �d�h�e�e�_�d�l�b�\�h�\ �\ �l�_�q�_�g�b�_ 
�l�u�k�y�q �e�_�l �g�Z �h�^�g�h�c �b �l�h�c �`�_ �l�_�j�j�b�l�h�j�b�b �k �f�h�f�_�g-
�l�Z �_�_ �i�_�j�\�h�g�Z�q�Z�e�v�g�h�]�h �a�Z�k�_�e�_�g�b�y. �< �o�h�^�_ �h�k�\�h�_�g�b�y 
�i�j�h�b�k�o�h�^�b�e�h �k�h�\�_�j�r�_�g�k�l�\�h�\�Z�g�b�_ �f�Z�l�_�j�b�Z�e�v�g�h�c
�b �^�m�o�h�\�g�h�c �d�m�e�v�l�m�j�u. �F�_�g�y�x�s�b�_�k�y �w�d�h�e�h�]�b�q�_-
�k�d�b�_ �m�k�e�h�\�b�y �\ �i�e�_�c�k�l�h�p�_�g�_ �a�Z�k�l�Z�\�e�y�e�b �q�_�e�h�\�_�d�Z 
�\�u�j�Z�[�Z�l�u�\�Z�l�v �g�h�\�u�_ �Z�^�Z�i�l�Z�p�b�h�g�g�u�_ �k�l�j�Z�l�_�]�b�b, 
�\�k�_ �i�h�e�g�_�_ �h�k�\�Z�b�\�Z�l�v �i�j�b�j�h�^�g�u�_ �j�_�k�m�j�k�u �j�_�]�b�h-
�g�Z. �K �j�h�k�l�h�f �g�Z�k�_�e�_�g�b�y �]�j�Z�g�b�p�u �_�]�h �Z�j�_�Z�e�Z �j�Z�k-
�r�b�j�y�e�b�k�v. �G�_�j�_�^�d�h �g�Z �m�`�_ �a�Z�g�y�l�m�x �l�_�j�j�b�l�h�j�b�x 
�i�j�b�o�h�^�b�e�b �^�j�m�]�b�_ �i�h�i�m�e�y�p�b�b �e�x�^�_�c. �>�Z�g�g�u�c 
�i�j�h�p�_�k�k �f�h�`�g�h �k�q�b�l�Z�l�v �b�g�n�b�e�v�l�j�Z�p�b�_�c. �< �w�l�h�f 
�\�Z�j�b�Z�g�l�_ �^�Z�e�v�g�_�c�r�Z�y �k�m�^�v�[�Z �Z�\�l�h�o�l�h�g�g�u�o �i�h�i�m-
�e�y�p�b�c �\ �k�b�e�m �j�y�^�Z �h�[�t�_�d�l�b�\�g�u�o �b �k�m�[�t�_�d�l�b�\�g�u�o 
�i�j�b�q�b�g �f�h�]�e�Z �k�d�e�Z�^�u�\�Z�l�v�k�y �i�h-�j�Z�a�g�h�f�m (�a�Z�f�_�s�_-
�g�b�_ �Z�\�l�h�o�l�h�g�g�h�]�h �g�Z�k�_�e�_�g�b�y �b�e�b �Z�d�d�m�e�v�l�m�j�Z�p�b�y
�b �Z�k�k�b�f�b�e�y�p�b�y).

�B�g�g�h�\�Z�p�b�b �\ �f�Z�l�_�j�b�Z�e�v�g�h�c �d�m�e�v�l�m�j�_ �f�h�]�e�b 
�i�_�j�_�^�Z�\�Z�l�v�k�y �i�h �i�j�b�g�p�b�i�m �w�k�l�Z�n�_�l�u. �< �w�i�h�o�m 
�i�Z�e�_�h�e�b�l�Z �l�_�j�j�b�l�h�j�b�y �?�\�j�Z�a�b�b �g�_ �[�u�e�Z �i�h�e�g�h-
�k�l�v�x �a�Z�k�_�e�_�g�Z. �<�k�_�]�^�Z �h�k�l�Z�\�Z�e�b�k�v �j�_�]�b�h�g�u, �d�m�^�Z 
�j�_�^�d�h �k�l�m�i�Z�e�Z �g�h�]�Z �q�_�e�h�\�_�d�Z. �K�h�\�_�j�r�Z�y �w�d�k�i�_-
�^�b�p�b�b �k �p�_�e�v�x �h�o�h�l�u, �i�h�b�k�d�Z �g�h�\�u�o �b�k�l�h�q�g�b�d�h�\ 
�k�u�j�v�y, �e�x�^�b �i�_�j�_�f�_�s�Z�e�b�k�v �g�Z �f�g�h�]�b�_ �^�_�k�y�l�d�b 
�d�b�e�h�f�_�l�j�h�\ �b �\�h �\�j�_�f�y �l�Z�d�b�o �i�m�l�_�r�_�k�l�\�b�c �f�h�]�e�b 
�\�k�l�m�i�Z�l�v �\ �d�h�g�l�Z�d�l�u �k �i�h�i�m�e�y�p�b�y�f�b �k�h�k�_�^�g�b�o �j�_-
�]�b�h�g�h�\. �D�h�]�^�Z �w�l�b �d�h�g�l�Z�d�l�u �[�u�e�b �f�b�j�g�u�f�b, �e�x�^�b 
�h�[�f�_�g�b�\�Z�e�b�k�v �h�i�u�l�h�f, �a�g�Z�g�b�y�f�b, �m�k�h�\�_�j�r�_�g�k�l-
�\�h�\�Z�g�b�y�f�b �\ �i�_�j�\�b�q�g�h�c �b �\�l�h�j�b�q�g�h�c �h�[�j�Z�[�h�l�d�_ 
�d�Z�f�g�y, �[�h�e�_�_ �k�h�\�_�j�r�_�g�g�u�f�b �Z�^�Z�i�l�Z�p�b�h�g�g�u�f�b 
�k�l�j�Z�l�_�]�b�y�f�b.

�J.  �I�h�l�l�k �b �J.  �L�b�] �\�u�^�_�e�y�x�l �f�_�k�l�Z, �d�h�l�h�j�u�_ �o�Z�j�Z�d-
�l�_�j�b�a�m�x�l�k�y �d�Z�d �h�[�t�_�d�l�u «�Z�j�o�_�h�e�h�]�b�b �a�Z�k�_�e�_�g�b�y»
�b «�Z�j�o�_�h�e�h�]�b�b �i�j�h�o�h�`�^�_�g�b�y» [ Potts,   Teague, 2010]. 
�H�[�t�_�d�l�u «�Z�j�o�_�h�e�h�]�b�b �a�Z�k�_�e�_�g�b�y» – �w�l�h, �d�Z�d �i�j�Z�\�b-
�e�h, �f�g�h�]�h�k�e�h�c�g�u�_ �k�l�h�y�g�d�b �k �[�h�e�v�r�b�f �d�h�e�b�q�_�k�l�\�h�f 
�Z�j�l�_�n�Z�d�l�h�\ �b �d�m�e�v�l�m�j�h�k�h�^�_�j�`�Z�s�b�f�b �]�h�j�b�a�h�g�l�Z-
�f�b, �n�h�j�f�b�j�h�\�Z�\�r�b�f�b�k�y �k �g�_�[�h�e�v�r�b�f �o�j�h�g�h�e�h�]�b -
�q�_�k�d�b�f �b�g�l�_�j�\�Z�e�h�f. �H�g�b �k�\�b�^�_�l�_�e�v�k�l�\�m�x�l �h �k�j�Z�\-
�g�b�l�_�e�v�g�h �i�j�h�^�h�e�`�b�l�_�e�v�g�h�f �i�j�h�`�b�\�Z�g�b�b �g�Z �h�^�g�h�c 
�l�_�j�j�b�l�h�j�b�b �h�i�j�_�^�_�e�_�g�g�h�c �i�h�i�m�e�y�p�b�b �e�x�^�_�c. �H�[�t-
�_�d�l�u «�Z�j�o�_�h�e�h�]�b�b �i�j�h�o�h�`�^�_�g�b�y» �\�d�e�x�q�Z�x�l �k�l�h�y�g-
�d�b �k �f�Z�e�h�q�b�k�e�_�g�g�u�f�b �g�Z�o�h�^�d�Z�f�b, �q�l�h �i�j�_�^�i�h�e�Z-
�]�Z�_�l �j�Z�k�i�j�h�k�l�j�Z�g�_�g�b�_ �f�Z�e�u�o �]�j�m�i�i, �j�Z�a�^�_�e�_�g�g�u�o
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� � � � � � �  � * I.  �ð������������������������ �������� Homo �� �î�"�������� �� ������ ���)�#���� �� �ó�����������,

�^�j�m�] �h�l �^�j�m�]�Z �[�h�e�v�r�b�f �j�Z�k�k�l�h�y�g�b�_�f �b �g�_ �i�j�b�\�y-
�a�Z�g�g�u�o �d �h�i�j�_�^�_�e�_�g�g�h�f�m �e�Z�g�^�r�Z�n�l�m �f�g�h�]�b�f�b �i�h-
�d�h�e�_�g�b�y�f�b [Ibid., p. 81].

�L�_�f�i�u �a�Z�k�_�e�_�g�b�y �w�j�_�d�l�m�k�Z�f�b �g�h�\�u�o �l�_�j�j�b�l�h-
�j�b�c �[�u�e�b �k�\�y�a�Z�g�u �k�h �k�d�h�j�h�k�l�v�x �b�o �j�Z�k�k�_�e�_�g�b�y. 
�J.  �I�h�l�l�k �b �J.  �L�b�], �m�q�b�l�u�\�Z�y �j�Z�k�k�l�h�y�g�b�_ �f�_�`�^�m 
�>�f�Z�g�b�k�b �g�Z �D�Z�\�d�Z�a�_ �b �X�Z�g�v�f�h�m �\ �D�b�l�Z�_ �b �\�j�_-
�f�y, �j�Z�a�^�_�e�y�x�s�_�_ �w�l�b �f�_�k�l�h�g�Z�o�h�`�^�_�g�b�y, �i�j�b�r�e�b 
�d �\�u�\�h�^�m, �q�l�h �f�b�g�b�f�Z�e�v�g�Z�y �b �d�j�Z�c�g�_ �a�Z�g�b�`�_�g�g�Z�y 
�k�d�h�j�h�k�l�v �j�Z�k�i�j�h�k�l�j�Z�g�_�g�b�y �q�_�e�h�\�_�d�Z �i�h �:�a�b�b �k�h-
�k�l�Z�\�e�y�e�Z 1,7–2,4 �d�f �g�Z �i�h�d�h�e�_�g�b�_ (20 �e�_�l) [Ibid., 
p. 72]. �>�Z�g�g�u�_ �j�Z�k�q�_�l�u �g�_�h�[�o�h�^�b�f�h �j�Z�k�k�f�Z�l�j�b-
�\�Z�l�v �d�Z�d �h�q�_�g�v �i�j�b�[�e�b�`�_�g�g�u�_, �i�h�l�h�f�m �q�l�h �k�i�_-
�p�b�Z�e�b�k�l�u �i�h-�j�Z�a�g�h�f�m �h�p�_�g�b�\�Z�x�l �\�h�a�j�Z�k�l �k�l�h�y�g�d�b 
�X�Z�g�v�f�h�m, �d�j�h�f�_ �l�h�]�h, �g�_�l �m�[�_�^�b�l�_�e�v�g�u�o �^�h�d�Z�a�Z-
�l�_�e�v�k�l�\ �n�b�e�h�]�_�g�_�l�b�q�_�k�d�h�c �k�\�y�a�b �f�_�`�^�m �h�[�b�l�Z�l�_-
�e�y�f�b �w�l�b�o �f�_�k�l�h�g�Z�o�h�`�^�_�g�b�c.

�K�m�s�_�k�l�\�m�_�l �g�_�k�d�h�e�v�d�h �\�Z�j�b�Z�g�l�h�\ �j�Z�k�q�_�l�h�\ 
�\�h�a�f�h�`�g�h�c �k�d�h�j�h�k�l�b �i�j�h�^�\�b�`�_�g�b�y �f�b�]�j�Z�p�b�h�g-
�g�u�o �i�h�l�h�d�h�\ �e�x�^�_�c �k�h�\�j�_�f�_�g�g�h�]�h �Z�g�Z�l�h�f�b�q�_�k�d�h-
�]�h �\�b�^�Z. �I�h �f�g�_�g�b�x �h�^�g�b�o �b�k�k�e�_�^�h�\�Z�l�_�e�_�c, �j�Z�k-
�k�l�h�y�g�b�_ �\ 3 �d�f �f�h�`�g�h �[�u�e�h �i�j�_�h�^�h�e�_�l�v �a�Z �\�j�_�f�y 
�`�b�a�g�b �h�^�g�h�]�h �i�h�d�h�e�_�g�b�y [  Eswaran,   Harpending, 
 Rogers, 2005]. �K �m�q�_�l�h�f �w�l�h�]�h �f�b�]�j�Z�p�b�h�g�g�Z�y �\�h�e-
�g�Z �b�a �:�n�j�b�d�b �^�h�e�`�g�Z �[�u�e�Z �^�h�k�l�b�q�v �<�h�k�l�h�q�g�h�c 
�:�a�b�b �q�_�j�_�a 80–100 �l�u�k. �e�_�l. �K�h�]�e�Z�k�g�h �^�j�m�]�b�f �j�Z�k-
�q�_�l�Z�f �w�l�b�o �`�_ �m�q�_�g�u�o, �\ �l�_�q�_�g�b�_ �`�b�a�g�b �h�^�g�h�]�h 
�i�h�d�h�e�_�g�b�y �f�h�`�g�h �[�u�e�h �i�j�_�h�^�h�e�_�l�v �j�Z�k�k�l�h�y�g�b�_ 
�\ 3,5 �d�f, �l�h�]�^�Z «�i�h�g�Z�^�h�[�b�e�h�k�v �[�u 4–6 �l�u�k. �i�h-
�d�h�e�_�g�b�c �^�e�y �l�h�]�h, �q�l�h�[�u �^�h�c�l�b �^�h �D�b�l�Z�y �b�a �K�_-
�\�_�j�h-�<�h�k�l�h�q�g�h�c �:�n�j�b�d�b» [Ibid., p. 6]. �>�j�m�]�b�_ 
�k�i�_�p�b�Z�e�b�k�l�u �i�h�e�Z�]�Z�x�l, �q�l�h �b�k�o�h�^ �q�_�e�h�\�_�d�Z 
�b�a �<�h�k�l�h�q�g�h�c �:�n�j�b�d�b �i�j�h�b�a�h�r�_�e �i�h�k�e�_ �i�h�y�\�e�_-
�g�b�y �]�Z�i�e�h�]�j�m�i�i�u L3 �h�d. 85 �l�u�k. �e.�g. �W�l�Z �f�b�]�j�Z-
�p�b�h�g�g�Z�y �\�h�e�g�Z �b�a �g�_�k�d�h�e�v�d�b�o �k�h�l�_�g �b�g�^�b�\�b�^�h�\ 
�^�\�b�]�Z�e�Z�k�v �k�h �k�d�h�j�h�k�l�v�x �h�d. 4 �d�f �\ �]�h�^ [  Macaulay 
et al., 2005, p. 1035]. �A�g�Z�q�b�l, �j�Z�k�k�l�h�y�g�b�_ �h�l �:�n-
�j�b�d�b �^�h �:�\�k�l �j�Z�e�b�b �\ 12 �l�u�k. �d�f �h�g�Z �^�h�e�`�g�Z �[�u�e�Z 
�i�j�_�h�^�h�e�_�l�v �a�Z 3 �l�u�k. �e�_�l. �D�Z�d �i�h�e�Z�]�Z�_�l �I .  �F�_�e-
�e�Z�j�k, �e�x�^�b �k�h �\�j�_�f�_�g�g�h�]�h �Z�g�Z�l�h�f�b�q�_�k�d�h�]�h �l�b�i�Z, 
�^�\�b�]�Z�\�r�b�_�k�y �b�a �:�n�j�b�d�b, �^�h�k�l�b�]�e�b �:�\�k�l�j�Z�e�b�b 
�k�Z�f�h�_ �[�h�e�v�r�_�_ �a�Z 15, �Z �\�h�a�f�h�`�g�h, �b �f�_�g�_�_ �q�_�f 
�a�Z 10 �l�u�k. �e�_�l, �l.�_. �h�g�b �^�\�b�]�Z�e�b�k�v �k�h �k�d�h�j�h�k�l�v�x 
1 �d�f �\ �]�h�^ [  Mellars, 2006]. �J�Z�a�e�b�q�b�y �\ �h�p�_�g�d�_ 
�k�d�h�j�h�k�l�b �\�h�a�f�h�`�g�h�]�h �^�\�b�`�_�g�b�y �f�b�]�j�Z�p�b�h�g�g�h�c 
�\�h�e�g�u �b�a �:�n�j�b�d�b �\ �X�]�h-�<�h�k�l�h�q�g�m�x �:�a�b�x �b �:�\�k�l-
�j�Z�e�b�x �k�\�b�^�_�l�_�e�v�k�l�\�m�x�l �h�[ �h�l�k�m�l�k�l�\�b�b �g�Z�^�_�`�g�u�o 
�b �h�[�t�_�d�l�b�\�g�u�o �d�j�b�l�_�j�b�_�\ �b �h �g�_�g�Z�^�_�`�g�h�k�l�b �h�k-
�g�h�\�Z�g�b�c �\�k�_�o �]�b�i�h�l�_�a �h �k�d�h�j�h�k�l�b �i�_�j�_�f�_�s�_�g�b�y 
�i�h�i�m�e�y�p�b�c �^�j�_�\�g�b�o �e�x�^�_�c.

C.  �:�g�l�h�g �b �_�]�h �k�h�Z�\�l�h�j�u �k�q�b�l�Z�x�l, �q�l�h �k�d�h-
�j�h�k�l�v �j�Z�k�i�j�h�k�l�j�Z�g�_�g�b�y H. erectus �[�u�e�Z �[�e�b�a�d�h�c

�d �k�d�h�j�h�k�l�b �i�_�j�_�^�\�b�`�_�g�b�y �d�j�m�i�g�u�o �f�e�_�d�h�i�b�l�Z�x-
�s�b�o [  Antón,   Aziz,   Zaim, 2001]. H. erectus �i�h�y�\�b�e�k�y 
�g�Z �Y�\�_ �i�h�q�l�b �k�j�Z�a�m �`�_ �i�h�k�e�_ �k�\�h�_�]�h �\�h�a�g�b�d�g�h-
�\�_�g�b�y �\ �:�n�j�b�d�_. �=�h�f�b�g�b�g�u �g�Z�q�Z�e�b �^�\�b�]�Z�l�v�k�y
�b�a �:�n�j�b�d�b �j�Z�g�v�r�_, �q�_�f �m �g�b�o �i�h�y�\�b�e�Z�k�v �Z�r�_�e�v-
�k�d�Z�y �b�g�^�m�k�l�j�b�y. �W�g�_�j�]�h�a�Z�l�j�Z�l�u, �d�h�l�h�j�u�_ �m �g�b�o 
�a�g�Z�q�b�l�_�e�v�g�h �\�h�a�j�h�k�e�b �\ �k�\�y�a�b �k �m�\�_�e�b�q�_�g�b�_�f 
�h�[�t�_�f�Z �f�h�a�]�Z �b �f�Z�k�k�u �l�_�e�Z, �l�j�_�[�h�\�Z�e�b �i�_�j�_�o�h�^�Z 
�i�j�_�b�f�m�s�_�k�l�\�_�g�g�h �g�Z �[�_�e�d�h�\�m�x �^�b�_�l�m. �W�l�h �k�\�b-
�^�_�l�_�e�v�k�l�\�m�_�l �h �l�h�f, �q�l�h �m�`�_ �m H. erectus sensu 
lato �g�Z�q�Z�e�Z �i�j�h�y�\�e�y�l�v�k�y �k�i�h�k�h�[�g�h�k�l�v �d �i�_�j�_�k�_�e�_-
�g�b�x, �i�j�b�k�m�s�Z�y �l�h�e�v�d�h �q�_�e�h�\�_�d�m. �B�k�k�e�_�^�h�\�Z�l�_�e�b 
�i�j�_�^�e�h�`�b�e�b �f�Z�l�_�f�Z�l�b�q�_�k�d�m�x �f�h�^�_�e�v �h�i�j�_�^�_�e�_-
�g�b�y �k�d�h�j�h�k�l�b �f�b�]�j�Z�p�b�b �b �\�u�q�b�k�e�b�e�b �k�d�h�j�h�k�l�v 
�i�_�j�_�f�_�s�_�g�b�y �g�Z �g�h�\�u�_ �l�_�j�j�b�l�h�j�b�b H. erectus, 
�b�k�d�h�i�Z�_�f�u�o �f�Z�d�Z�d �b �g�_�d�h�l�h�j�u�o �\�b�^�h�\ �f�e�_�d�h�i�b-
�l�Z�x�s�b�o. �M �w�j�_�d�l�m�k�h�\ �k�d�h�j�h�k�l�v, �k �d�h�l�h�j�h�c �h�g�b 
�i�_�j�_�f�_�s�Z�e�b�k�v �b �h�k�\�Z�b�\�Z�e�b �g�h�\�u�_ �l�_�j�j�b�l�h�j�b�b, 
�k�h�k�l�Z�\�e�y�e�Z 4,80 �d�f2 �\ �]�h�^. �M�\�_�e�b�q�_�g�b�_ �h�[�t�_�f�Z 
�f�h�a�]�Z �b �f�Z�k�k�u �l�_�e�Z �l�j�_�[�h�\�Z�e�h �i�h�k�l�h�y�g�g�h�]�h �j�Z�k-
�r�b�j�_�g�b�y �i�e�h�s�Z�^�b �d�h�j�f�h�^�h�[�u�\�Z�g�b�y. �I�h �j�Z�k�q�_�l�Z�f 
�>.  �I�Z�j�d�b�g�]�l�h�g�Z, �f�h�a�], �\�_�k �d�h�l�h�j�h�]�h �k�h�k�l�Z�\�e�y�_�l 
�\�k�_�]�h 2 % �h�l �h�[�s�_�]�h �\�_�k�Z �q�_�e�h�\�_�d�Z, �i�h�l�j�_�[�e�y�_�l 
18 % �\�k�_�c �w�g�_�j�]�b�b, �g�_�h�[�o�h�^�b�f�h�c �^�e�y �`�b�a�g�_�^�_-
�y�l�_�e�v�g�h�k�l�b �h�k�h�[�b [  Parkington, 2001]. �M H. erectus 
�i�h �k�j�Z�\�g�_�g�b�x �k �i�j�_�^�r�_�k�l�\�m�x�s�b�f�b �h�k�h�[�y�f�b, �d�Z�d 
�k�q�b�l�Z�_�l �K.  �:�g�l�h�g �b �_�]�h �k�h�Z�\�l�h�j�u, �w�g�_�j�]�h�a�Z�l�j�Z�l�u 
�m�\�_�e�b�q�b�e�b�k�v �g�Z 45 % [  Antón,   Aziz,   Zaim, 2001, 
p. 97–98]. �M �w�j�_�d�l�m�k�h�\ �i�e�h�s�Z�^�v �m�q�Z�k�l�d�Z �h�[�b-
�l�Z�g�b�y �[�u�e�Z �\ 8–10 �j�Z�a �[�h�e�v�r�_, �q�_�f �m H. habilis
�b Australopithecus, �q�l�h �h�[�t�y�k�g�y�_�l�k�y �i�_�j�_�f�_�g�Z�f�b 
�\ �k�l�j�Z�l�_�]�b�b �d�h�j�f�h�^�h�[�u�\�Z�g�b�y �b �i�h�\�u�r�_�g�b�_�f �^�h�e�b 
�[�_�e�d�h�\�h�c �i�b�s�b �\ �j�Z�p�b�h�g�_. �M�\�_�e�b�q�_�g�b�_ �j�Z�a�f�_-
�j�h�\ �l�_�e�Z �b �f�h�a�]�Z H. erectus �h�i�j�_�^�_�e�b�e�h �j�h�k�l �_�]�h 
�i�h �l�j�_�[�g�h�k�l�b �\ �[�_�e�d�h�\�h�c �i�b�s�_, �d�h�l�h�j�Z�y �f�h�]�e�Z 
�[�u�l�v �m�^�h�\�e�_�l�\�h�j�_�g�Z �l�h�e�v�d�h �i�j�b �m�k�e�h�\�b�b �\�h�a�j�Z�k-
�l�Z�g�b�y �i�h�]�h�e�h�\�v�y �i�h�e�h�j�h�]�b�o �`�\�Z�q�g�u�o �`�b�\�h�l�g�u�o 
�b �i�h�k�l�_�i�_�g�g�h�]�h �i�_�j�_�o�h�^�Z �h�l �i�h�_�^�Z�g�b�y �i�Z�^�Z�e�b 
�d �o�b�s�g�b�q�_�k�l�\�m, �b �\�u�a�\�Z�e�h �g�_�h�[�o�h�^�b�f�h�k�l�v �\�_-
�^�_�g�b�y �h�o�h�l�u, �q�l�h, �\ �k�\�h�x �h�q�_�j�_�^�v, �i�h�l�j�_�[�h�\�Z�e�h 
�i�h�k�l�h�y�g�g�h�]�h �j�Z�k�r�b�j�_�g�b�y �l�_�j�j�b�l�h�j�b�b �h�[�b�l�Z�g�b�y. 
�I�h �f�g�_�g�b�x �K. �:�g�l�h�g�Z �b �_�]�h �k�h�Z�\�l�h�j�h�\, «�k �i�h�y�\�e�_-
�g�b�_�f H. erectus sensu lato �\�h�a�g�b�d�e�Z �l�Z �m�g�b�d�Z�e�v�g�Z�y 
�k�i�h�k�h�[�g�h�k�l�v �j�Z�k�i�j�h�k�l�j�Z�g�_�g�b�y, �d�h�l�h�j�Z�y �i�j�b�k�m�s�Z 
�l�h�e�v�d�h �q�_�e�h�\�_�d�m» [Ibid., p. 98].

�I�j�b�q�b�g, �d�h�l�h�j�u�_ �\�u�a�\�Z�e�b �f�b�]�j�Z�p�b�b �]�h�f�b�g�b�g 
�b�a �:�n�j�b�d�b �\ �?�\�j�Z�a�b�x, �[�_�a�m�k�e�h�\�g�h, �[�u�e�h �f�g�h�]�h. 
�G�h �]�e�Z�\�g�Z�y �k�j�_�^�b �g�b�o – �b�a�f�_�g�_�g�b�y �w�d�h�e�h�]�b�b �\ �:�n-
�j�b�d�_ �b �g�Z �k�h�i�j�_�^�_�e�v�g�u�o �l�_�j�j�b�l�h�j�b�y�o �?�\�j�Z�a�b�b, 
�^�Z�e�v�g�_�c�r�_�_ �k�Z�i�b�_�g�l�g�h�_ �j�Z�a�\�b�l�b�_ �k�Z�f�h�]�h �q�_�e�h�\�_�d�Z, 
�f�Z�k�k�h�\�u�_ �f�b�]�j�Z�p�b�b �h�i�j�_�^�_�e�_�g�g�u�o �\�b�^�h�\ �`�b�\�h�l-
�g�u�o, �\�k�e�_�^ �a�Z �d�h�l�h�j�u�f�b �i�_�j�_�^�\�b�]�Z�e�k�y �q�_�e�h�\�_�d.
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�<�U�O�H�> �J�H�>�: HOMO �B�A �:�N�J�B�D�B

�B �A�:�K�?�E�?�G�B�? �B�F �X�=�H-�A�:�I�:�>�G�H�C,

�X�@�G�H�C �:�A�B�B �B �D�:�<�D�:�A�:
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�< �j�Z�g�g�_�f �i�e�_�c�k�l�h�p�_�g�_ �E�_�\�Z�g�l �[�u�e �h�^�g�h�c 
�b�a �g�Z�b�[�h�e�_�_ �\�_�j�h�y�l�g�u�o �l�j�Z�g�a�b�l�g�u�o �l�_�j�j�b�l�h�j�b�c 
�j�Z�k�i�j�h�k�l�j�Z�g�_�g�b�y Homo ergaster/erecrus �b�a �:�n�j�b�d�b 
�\ �?�\�j�Z�a�b�x. �M�[�_�c�^�b�y – �g�Z�b�[�h�e�_�_ �b�a�\�_�k�l�g�h�_ �f�_�k�l�h-
�g�Z�o�h�`�^�_�g�b�_ �g�Z �;�e�b�`�g�_�f �<�h�k�l�h�d�_ – �g�_ �y�\�e�y�_�l�k�y 
�k�Z�f�u�f �j�Z�g�g�b�f �k�\�b�^�_�l�_�e�v�k�l�\�h�f �\�u�o�h�^�Z �^�j�_�\�g�b�o 
�e�x�^�_�c �b�a �:�n�j�b�d�b. �H�[�g�Z�j�m�`�_�g�g�u�_ �g�Z �g�_�f �[�b�n�Z�k�u 
�i�j�_�^�k�l�Z�\�e�y�x�l �k�h�[�h�c �^�h�d�Z�a�Z�l�_�e�v�k�l�\�Z �\�u�o�h�^�Z �k �d�h�g-
�l�b�g�_�g�l�Z �i�h�i�m�e�y�p�b�b �e�x�^�_�c �\�l�h�j�h�c �f�b�]�j�Z�p�b�h�g�g�h�c 
�\�h�e�g�u �k �Z�r�_�e�v�k�d�h�c �b�g�^�m�k�l�j�b�_�c.

�< �g�_�^�Z�\�g�_�f �i�j�h�r�e�h�f �j�Z�g�g�b�c �i�Z�e�_�h�e�b�l �E�_�\�Z�g�l�Z 
�b �;�e�b�`�g�_�]�h �<�h�k�l�h�d�Z �j�Z�k�k�f�Z�l�j�b�\�Z�e�k�y �\ �h�k�g�h�\�g�h�f 
�\ �j�Z�f�d�Z�o �Z�r�_�e�y, �\ �d�h�l�h�j�h�f �\�u�^�_�e�y�e�b�k�v �j�Z�g�g�b�c, 
�k�j�_�^�g�b�c �b �i�h�a�^�g�b�c �w�l�Z�i�u. �< �h�k�g�h�\�m �j�Z�a�^�_�e�_�g�b�y 
�[�u�e �i�h�e�h�`�_�g �l�b�i�h�e�h�]�b�q�_�k�d�b�c �i�j�b�g�p�b�i, �l�h�]�^�Z �d�Z�d 
�k�l�j�Z�l�b�]�j�Z�n�b�q�_�k�d�b�f �i�h�d�Z�a�Z�l�_�e�y�f �j�_�^�d�h �m�^�_�e�y�e�h�k�v 
�\�g�b�f�Z�g�b�_. �G�Z�q�Z�e�h �j�Z�g�g�_�]�h �i�Z�e�_�h�e�b�l�Z �E�_�\�Z�g�l�Z 
�k�\�y�a�u�\�Z�e�b �k �f�_�k�l�h�g�Z�o�h�`�^�_�g�b�_�f �M�[�_�c�^�b�y, �d�h�l�h�j�h�_ 
�h�l�g�h�k�b�e�b �d 1,4 �f�e�g �e.�g., �Z �n�b�g�Z�e �j�Z�g�g�_�]�h �i�Z�e�_�h�e�b-
�l�Z �i�j�_�^�i�h�e�h�`�b�l�_�e�v�g�h �^�Z�l�b�j�h�\�Z�e�b 0,128 �f�e�g �e.�g., 
�g�Z�q�Z�e�h�f �\�_�j�o�g�_�]�h �i�e�_�c�k�l�h�p�_�g�Z [    Goren-  Inbar, 1995]. 
�G�Z�b�[�h�e�_�_ �j�Z�g�g�b�_ �f�_�k�l�h�g�Z�o�h�`�^�_�g�b�y �g�Z �;�e�b�`�g�_�f 
�<�h�k�l�h�d�_ �h�l�d�j�u�l�u �b �b�k�k�e�_�^�h�\�Z�g�u �g�Z �l�_�j�j�b�l�h�j�b�b 
�B�a�j�Z�b�e�y.

�< �g�Z�k�l�h�y�s�_�_ �\�j�_�f�y �i�h �f�Z�l�_�j�b�Z�e�Z�f �k �l�_�j�j�b�l�h�j�b�b 
�B�a�j�Z�b�e�y �f�h�`�g�h �i�j�h�k�e�_�^�b�l�v �l�j�b �j�Z�a�e�b�q�g�u�_ �e�b�g�b�b 
�\ �j�Z�a�\�b�l�b�b �l�_�o�g�b�d�h-�l�b�i�h�e�h�]�b�q�_�k�d�b�o �i�h�d�Z�a�Z�l�_�e�_�c 
�\ �j�Z�g�g�_�f �i�Z�e�_�h�e�b�l�_; �b�f �k�h�h�l�\�_�l�k�l�\�m�x�l �]�Z�e�_�q�g�h-
�h�l�s�_�i�g�Z�y �b �f�b�d�j�h�e�b�l�h�b�^�g�Z�y �b�g�^�m�k�l�j�b�b, �Z �l�Z�d�`�_ 
�Z�r�_�e�v�k�d�Z�y �k �[�b�n�Z�k�Z�f�b. �G�Z�b�[�h�e�_�_ �j�Z�g�g�b�f �f�_�k�l�h-
�g�Z�o�h�`�^�_�g�b�_�f �[�_�a �[�b�n�Z�k�h�\ �y�\�e�y�_�l�k�y �k�l�h�y�g�d�Z �?�\�j�h�g 
[  Ronen, 1991b;   Ronen et al., 1980], �j�Z�k�i�h�e�h�`�_�g�g�Z�y 
�k�_�\�_�j�h-�\�h�k�l�h�q�g�_�_ �]. �O�Z�c�n�u (�j�b�k. 28). �< �<�_�j�o�g�_�c 
�=�Z�e�b�e�_�_ �g�Z �\�u�k�h�l�_ 600–800 �f  �g�Z�^ �m�j. �f . �[�Z�a�Z�e�v-
�l�h�\�u�f�b �i�h�l�h�d�Z�f�b �h�[�j�Z�a�h�\�Z�g�h �k�l�m�i�_�g�q�Z�l�h�_ �i�e�Z�l�h 
�i�e�h�s�Z�^�v�x �h�d. 30 �d�f2, �d�h�l�h�j�h�_ �j�Z�k�k�_�q�_�g�h �]�e�m�[�h�d�b�f�b 
�j�Z�k�s�_�e�b�g�Z�f�b. �< �l�_�f�g�h-�[�m�j�u�o �]�e�b�g�b�k�l�u�o �h�l�e�h�`�_-
�g�b�y�o, �i�_�j�_�d�j�u�\�Z�x�s�b�o �i�e�Z�l�h, �g�Z�c�^�_�g�u �Z�r�_�e�v�k�d�b�_ 
�Z�j�l�_�n�Z�d�l�u. �<�h �\�j�_�f�y �j�Z�a�\�_�^�h�q�g�u�o �j�Z�[�h�l �\ �h�^�g�h�f 

�b�a �r�m�j�n�h�\ �\ �k�e�h�_ �d�j�Z�k�g�h�c �]�e�b�g�u �g�Z �]�e�m�[�b�g�_ 3 �f
�h�l �i�h�\�_�j�o�g�h�k�l�b �b �g�b�`�_ �[�Z�a�Z�e�v�l�Z �[�u�e �g�Z�c�^�_�g �h�l�s�_�i 
[  Ronen et al., 1980]. �< �i�j�h�p�_�k�k�_ �^�Z�e�v�g�_�c�r�b�o �b�k�k�e�_-
�^�h�\�Z�g�b�c �m�^�Z�e�h�k�v �m�k�l�Z�g�h�\�b�l�v, �q�l�h �Z�j�l�_�n�Z�d�l�u �a�Z�e�_�]�Z-
�x�l �\ �k�e�h�_ �d�j�Z�k�g�h�c �]�e�b�g�u, �g�Z�k�u�s�_�g�g�h�c �h�[�e�h�f�d�Z�f�b 
�b�a�\�_�k�l�g�y�d�Z �k �\�d�e�x�q�_�g�b�y�f�b �d�j�_�f�g�_�\�u�o �d�h�g�d�j�_�p�b�c 
�b �d�m�k�d�h�\ �d�j�_�f�g�y.

�K�j�_�^�b �g�Z�o�h�^�h�d �i�j�_�h�[�e�Z�^�Z�x�l �h�l�s�_�i�u; �d�h�e-
�e�_�d�p�b�y �\�d�e�x�q�Z�_�l �l�Z�d�`�_ �g�m�d�e�_�m�k�u �b �h�j�m�^�b�y. �I�h-
�k�e�_�^�g�b�_ �b�a�]�h�l�Z�\�e�b�\�Z�e�b�k�v �b�a �h�l�s�_�i�h�\. �<�u�^�_�e�y�_�l-
�k�y �i�h�i�_�j�_�q�g�u�c �k�d�j�_�[�h�d �i�h�^�l�j�_�m�]�h�e�v�g�h�c �n�h�j�f�u 
(�j�b�k. 29, 1). �H�^�b�g �i�e�Z�k�l�b�g�q�Z�l�u�c �h�l�s�_�i �l�Z�d�`�_ 
�g�_�k�_�l �k�e�_�^�u �i�h�^�i�j�Z�\�d�b �f�_�e�d�h�c �j�_�l�m�r�v�x �k �^�\�m�o 
�d�j�Z�_�\ �k �^�h�j�k�Z�e�v�g�h�c �i�h�\�_�j�o�g�h�k�l�b (�j�b�k. 29, 2).

�K�j�_�^�b �g�m�d�e�_�m�k�h�\ �h�[�j�Z�s�Z�x�l �g�Z �k�_�[�y �\�g�b�f�Z�g�b�_
�h�^�g�h- �b �f�g�h�]�h�i�e�h�s�Z�^�h�q�g�u�_ �n�h�j�f�u. �H�^�b�g �f�g�h�]�h-
�i�e�h�s�Z�^�h�q�g�u�c �g�m�d�e�_�m�k �g�_�[�h�e�v�r�b�o �j�Z�a�f�_�j�h�\ �b�f�_-
�_�l �^�b�k�d�h�\�b�^�g�m�x �n�h�j�f�m. �H�l�s�_�i�u �k �g�_�]�h �k�g�b�f�Z�e�b
�k�h �\�k�_�o �k�l�h�j�h�g (�j�b�k. 29, 4). �>�j�m�]�h�c �f�g�h�]�h �i�e�h�s�Z-
�^�h�q�g�u�c �g�m�d�e�_�m�k �i�h�^�i�j�y�f�h�m�]�h�e�v�g�h�c �n�h�j�f�u �g�_�k�_�l 
�i�j�b�a�g�Z�d�b �[�b�n�Z�k�b�Z�e�v�g�h�c �h�[�j�Z�[�h�l�d�b: �h�l�s�_�i�u �k �g�_-
�]�h �k�g�b�f�Z�e�b �l�Z�d�`�_ �k�h �\�k�_�o �k�l�h�j�h�g, �\ �l.�q. �\�h �\�k�l�j�_�q-
�g�u�o �g�Z�i�j�Z�\�e�_�g�b�y�o (�j�b�k. 29, 8). �H�l�s�_�i�u �k�d�Z�e�u�\�Z-
�e�b�k�v �k �g�m�d�e�_�m �k�h�\ �i�h�^ �m�]�e�h�f 80–100° (�j�b�k. 29, 3, 6).

�< �j�Z�c�h�g�_ �<�_�j�o�g�_�c �=�Z�e�b�e�_�b �[�u�e�b �a�Z�n�b�d�k�b�j�h-
�\�Z�g�u �^�\�_ �n�Z�a�u �b�a�\�_�j�`�_�g�b�y, �d�h�l�h�j�u�_ �^�Z�l�b�j�m�x�l�k�y 
2,39 �b 1,68 �f�e�g �e.�g. �?�\�j�h�g�k�d�b�c �[�Z�a�Z�e�v�l, �k �l�h�q�d�b 
�a�j�_�g�b�y �: .  �J�h�g�_�g�Z, �h�l�g�h�k�b�l�k�y �d �[�h�e�_�_ �^�j�_�\�g�_�c �n�Z�a�_ 
�b�a�\�_�j�`�_�g�b�y [  Ronen, 1991a, p. 161].

�K�\�b�^�_�l�_�e�v�k�l�\�Z�f�b �\ �i�h�e�v�a�m �i�j�_�^�i�h�e�h�`�_�g�b�c �h �j�Z�g-
�g�_�f �\�u�o�h�^�_ �q�_�e�h�\�_�d�Z �b�a �:�n�j�b�d�b �\ �?�\�j�Z�a�b�x �b �h �l�h�f, 
�q�l�h �E�_�\�Z�g�l�b�c�k�d�b�c �d�h�j�b�^�h�j �[�u�e �h�^�g�b�f �b�a �l�j�Z�g-
�a�b�l�g�u�o �i�m�l�_�c, �i�h �d�h�l�h�j�h�f�m �^�\�b�]�Z�e�b�k�v �i�h�i�m�e�y�p�b�b 
�e�x�^�_�c �b �`�b�\�h�l�g�u�o, �y�\�e�y�x�l�k�y �f�Z�l�_�j�b�Z�e�u �k�l�h�y�g�d�b 
�W�j�d-�w�e�v-�:�o�f�Z�j, �j�Z�k�i�h�e�h�`�_�g�g�h�c �\ �p�_�g�l�j�Z�e�v�g�h�c �q�Z�k-
�l�b �B�h�j�^�Z�g�k�d�h�c �^�h�e�b�g�u, �\ 10 �d�f �d �x�]�m �h�l �=�Z�e�b-
�e�_�c�k�d�h�]�h �f�h�j�y [  Tchernov, 1999]. �G�Z �k�l�h�y�g�d�_ �W�j�d-
�w�e�v-�:�o�f�Z�j �g�Z�b�[�h�e�_�_ �l�b�i�b�q�g�u�f�b �[�u�e�b �]�Z�e�_�q�g�u�_ 
�b �q�h�i�i�_�j�h�\�b�^�g�u�_ �g�m�d�e�_�m�k�u �b �h�l�s�_�i�u. �D�j�h�f�_ �l�h�]�h,
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� � � � � � �  � * II.  �ð�)�#���� �������� Homo ���� �î�"�������� ��  ������������������ ����  ������- �õ��������������, ����������  �î������  ��  �ø������������

�a�^�_�k�v �[�u�e�b �g�Z�c�^�_�g�u �h�k�l�Z�l�d�b �f�h�e-
�e�x�k�d�h�\ �\�h�k�v�f�b �^�j�_�\�g�b�o �\�b�^�h�\, �d�h-
�l�h�j�u�_ �g�_ �\�k�l�j�_�q�Z�e�b�k�v �\ �M�[�_�c�^�b�b.

�F�h�s�g�h�k�l�v �j�Z�a�j�_�a�Z �g�Z �k�l�h�y�g�d�_ 
�W�j�d-�w�e�v-�:�o�f�Z�j �k�h�k�l�Z�\�e�y�_�l �h�d. 70 �f . 
�< �j�u�o�e�u�o �h�l�e�h�`�_�g�b�y�o �a�Z�n�b�d�k�b�j�h-
�\�Z�g�u �[�h�]�Z�l�u�_ �i�j�_�k�g�h�\�h�^�g�u�_ �f�Z-
�e�Z�d�h�d�h�f�i�e�_�d�k�u, �Z �l�Z�d�`�_ �h�k�l�Z�l�d�b 
�j�u�[. �H�l�e�h�`�_�g�b�y �W�j�d-�w�e�v-�:�o�f�Z�j 
�i�h�^�k�l�b�e�Z�x�l �[�Z�a�Z�e�v�l�u �^�j�_�\�g�h�k�l�v�x 
3,3–5,1 �f�e�g �e�_�l.

�I�h�\�l�h�j�g�u�_ �i�Z�e�_�h�f�Z�]�g�b�l�g�u�_ �b�k-
�k�e�_�^�h�\�Z�g�b�y �i�h�a�\�h�e�b�e�b �m�l�h�q�g�b�l�v �^�Z�l�m 
�k�l�h�y�g�d�b: �h�g�Z �[�u�e�Z �h�l�g�_�k�_�g�Z �d �k�m�[-
�o�j�h�g�m �H�e�^�m�\�Z�c (1,96–1,78 �f�e�g �e.�g.) 
[   Ron,   Levi, 2001]. �W�l�h �h�i�j�_�^�_�e�_�g�b�_ �i�h�^�l�\�_�j�`�^�Z-
�_�l�k�y �b �[�b�h�k�l�j�Z�l�b�]�j�Z�n�b�q�_�k�d�b�f�b �b�k�k�e�_�^�h�\�Z�g�b�y�f�b 
�d�h�f�i�e�_�d�k�h�\ �i�u�e�v�p�u, �f�h�e�e�x�k�d�h�\, �\�h�^�h�j�h�k�e�_�c. 
�G�Z �_�]�h �h�k�g�h�\�Z�g�b�b �g�Z�b�[�h�e�_�_ �j�Z�g�g�_�_ �i�j�b�k�m�l�k�l �\�b�_ 
�i�h�i�m�e�y�p�b�c �]�h�f�b�g�b�g �\ �E�_�\�Z�g�l�_ �[�u�e�h �^�Z�l�b�j�h�\�Z�g�h 
2,0–1,7 �f�e�g �e.�g. [Ibid., p. 889].

�G�Z �l�_�j�j�b�l�h�j�b�b �B�a�j�Z�b�e�y �h�l�d�j�u�l�u �b �b�k�k�e�_�^�h�\�Z-
�g�u �^�\�_ �k�l�h�y�g�d�b �j�Z�g�g�_�]�h �i�Z�e�_�h�e�b�l�Z �k �f�b�d�j�h�e�b�l�h-
�b�^�g�h�c �b�g�^�m�k�l�j�b�_�c. �H�^�g�Z �b�a �g�b�o – �D�Z�j�v�_�j-�?�\�j�h�g – 
�j�Z�k�i�h�e�h�`�_�g�Z �g�Z �a�Z�i�Z�^�_ �=�Z�e�b�e�_�c�k�d�h�c �i�j�b�[�j�_�`�g�h�c 
�j�Z�\�g�b�g�u, �i�j�b�f�_�j�g�h �\ 2,5 �d�f �h�l �k�j�_�^�b�a�_�f�g�h�f�h�j-
�k�d�h�]�h �i�h�[�_�j�_�`�v�y, �d �\�h�k�l�h�d�m �h�l �]�h�j�g�h�]�h �o�j�_�[�l�Z 
�?�\�j�h�g [  Ronen, 1991a, 2003]. �D�m�e�v�l�m�j�h�k�h�^�_�j�`�Z-
�s�b�c �k�e�h�c �a�Z�e�_�]�Z�_�l �\ �d�j�h�\�e�_ �^�j�_�\�g�_�c�r�_�c �i�h�q�\�u, 
�k�n�h�j�f�b�j�h�\�Z�\�r�_�c�k�y �g�Z �=�Z�e�b�e�_�c�k�d�h�c �i�j�b�[�j�_�`�g�h�c 
�j�Z�\�g�b�g�_. �K�l�j�Z�l�b�]�j�Z�n�b�q�_�k�d�b �k�l�h�y�g�d�Z �D�Z�j�v�_�j-�?�\-
�j�h�g �[�e�b�a�d�Z �d �k�l�h�y�g�d�_ �k �f�b�d�j�h�e�b�l�b�q�_�k�d�h�c �b�g�^�m�k�l-
�j�b�_�c �;�b�a�Z�l-�J�m�o�Z�f�Z.

�D�Z�f�_�g�g�u�c �b�g�\�_�g�l�Z�j�v �k�l�h�y�g�d�b �D�Z�j�v�_�j-�?�\�j�h�g, 
�h�[�g�Z�j�m�`�_�g�g�u�c in situ, �\�d�e�x�q�Z�e �^�\�_ �d�Z�l�_�]�h�j�b�b �Z�j�l�_-

�n�Z�d�l�h�\ – �b�a�^�_�e�b�y �h�[�u�q�g�u�o �j�Z�a�f�_�j�h�\ �b �f�b�d�j�h�h�j�m-
�^�b�y. �K�j�_�^�b �i�_�j�\�u�o �\�u�^�_�e�y�x�l�k�y �g�m�d�e�_�m�k�u, �h�l�s�_�i�u 
�b �f�h�^�b�n�b�p�b�j�h�\�Z�g�g�u�_ �h�l�s�_�i�u. �G�m�d�e�_�m�k�u �i�j�_�^�k�l�Z�\-
�e�_�g�u �]�Z�e�_�q�g�u�f�b �\�Z�j�b�Z�g�l�Z�f�b �[�_�a �i�h�^�]�h�l�h�\�e�_�g�g�h�c 
�m�^�Z�j�g�h�c �i�e�h�s�Z�^�d�b. �H�l�s�_�i�u �k�d�Z�e�u�\�Z�e�b�k�v �k �h�^�g�h-
�]�h �d�h�g�p�Z �i�h �h�^�g�h�c �b �^�\�m�f �i�j�b�e�_�`�Z�s�b�f �k�l�h�j�h�g�Z�f. 
�L�Z�d�b�_ �g�m�d�e�_�m�k�u �q�Z�k�l�b�q�g�h �k�h�o�j�Z�g�y�e�b �]�Z�e�_�q�g�m�x �i�h-
�\�_�j�o�g�h�k�l�v (�j�b�k. 30, 1). �H�g�b �f�h�]�e�b �[�u�l�v �h�^�g�h�i�e�h�s�Z-
�^�h�q�g�u�f�b �b �f�g�h�]�h�i�e�h�s�Z�^�h�q�g�u�f�b. �K�j�_�^�b �g�m�d�e�_�m�k�h�\ 
�b�f�_�e�b�k�v �b �o�h�j�h�r�h �h�n�h�j�f�e�_�g�g�u�_ �h�[�j�Z�a�p�u, �k �d�h�l�h-
�j�u�o �k�d�Z�e�u�\�Z�e�b �i�e�Z�k�l�b�g�q�Z�l�u�_ �h�l�s�_�i�u (�j�b�k. 30, 2).

�A�g�Z�q�b�l�_�e�v�g�m�x �q�Z�k�l�v �k�h�k�l�Z�\�e�y�e�b �g�_�[�h�e�v�r�b�_ 
�d�Z�f�_�g�g�u�_ �b�a�^�_�e�b�y, �\ �k�j�_�^�g�_�f 25,3×22,0×10,6 �f�f . 
�J�Z�a�f�_�j�u �g�m�d�e�_�m�k�h�\ �\ �k�j�_�^�g�_�f 20×17×14 �f�f. �K�j�_�^�b 
�y�^�j�b�s �: .  �J�h�g�_�g �\�u�^�_�e�y�_�l �i�e�h�k�d�b�_ (�j�b�k. 30, 3), �r�Z�j�h-
�\�b�^�g�u�_ (�k�n�_�j�b�q�_�k�d�b�_) (�j�b�k. 30, 4), �i�b�j�Z�f�b�^�Z�e�v�g�u�_ 
(�j�b�k. 30, 6, 7) �b �k�h �k�e�_�^�Z�f�b �[�_�k�k�b�k�l�_�f�g�h�]�h �k�d�Z�e�u-
�\�Z�g�b�y (�j�b�k. 30, 5) [  Ronen, 2003]. �G�m�d�e�_�m�k�u �g�_ �b�f�_-
�e�b �i�h�^�]�h�l�h�\�e�_�g�g�h�c �m�^�Z�j�g�h�c �i�e�h�s�Z�^�d�b. �B�g�h�]�^�Z
�\ �d�Z�q�_�k�l�\�_ �m�^�Z�j�g�h�c �i�e�h�s�Z�^�d�b �b�k�i�h�e�v�a�h�\�Z�e�k�y �g�_�]�Z-

�J�b�k. 28. �H�[�s�b�c �\�b�^ �k�l�h�y�g�d�b �?�\�j�h�g
(�n�h�l�h�]�j�Z�n�b�b �e�x�[�_�a�g�h �i�j�_�^�h�k�l�Z�\�e�_�g�u

�: .  �J�h�g�_�g�h�f).

Fig. 28. A general view of the Evron 
site (the pictures were kindly provided 

by A.   Ronen).
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� ñ � � � � � � � � 5.  �ñ�������%����-��� �'���������-  ��  ��������������� �����������- ������������������������� ���%���������� �������!��� ������ �ï�������������� �ð����� ������

�l�b�\ �i�j�_�^�r�_�k�l�\�m�x�s�_�]�h �k�g�y�l�b�y. �K�m�^�y �i�h �g�_�]�Z �l�b�\�Z�f, 
�j�Z�a�f�_�j�u �h�l�s�_�i�h�\ �k�h�k�l�Z�\�e�y�e�b �\ �h�k�g�h�\�g�h�f 5–15 �f�f.
�<�k�_ �h�l�s�_�i�u �h�[�e�Z�^�Z�e�b �o�h�j�h�r�h �\�u�j�Z�`�_�g�g�u�f �m�^�Z�j-
�g�u�f �[�m�]�h�j�d�h�f, �d�h�l�h�j�u�c �b�g�h�]�^�Z �a�Z�g�b�f�Z�e �^�h �h�^�g�h�c 
�l�j�_�l�b �i�j�_�^�f�_�l�Z. �< �q�b�k�e�_ �h�l�s�_�i�h�\ �b�f�_�_�l�k�y �g�_�[�h�e�v-
�r�h�_ �d�h�e�b�q�_�k�l�\�h �i�e�Z�k�l�b�g�q�Z�l�u�o (�j�b�k. 31, 1, 2). �H�l-
�s�_�i�u �f�h�^�b�n�b�p�b�j�h�\�Z�e�b�k�v �f�_�e�d�h�c �g�_�j�_�]�m�e�y�j�g�h�c, 
�g�h �q�Z�k�l�h �]�e�m�[�h�d�h�c �j�_�l�m�r�v�x. �G�_�[�h�e�v�r�h�_ �q�b�k�e�h 
�h�j�m�^�b�c �h�n�h�j�f�e�_�g�h �f�_�e�d�h�c �j�_�]�m�e�y�j�g�h�c �j�_�l�m�r�v�x 
(�j�b�k. 31, 10–13). �K�j�_�^�b �h�j�m�^�b�c �i�j�_�h�[�e�Z�^�Z�x�l �\�u�_�f-
�q�Z�l�u�_ (�j�b�k. 31, 6–8); �b�o �^�h�e�y �^�h�k�l�b�]�Z�_�l 35 %, �a�m�[-
�q�Z�l�u�o �n�h�j�f – 20 %. �H�j�m�^�b�y �\�d�e�x�q�Z�x�l �g�_�[�h�e�v�r�h�_ 
�d�h�e�b�q�_�k�l�\�h �k�d�j�_�[�_�e �b �h�k�l�j�b�c-�i�j�h�d�h�e�h�d. �< �l�h�f �`�_ 
�k�e�h�_, �g�h �g�_ in situ �h�[�g�Z�j�m�`�_�g�h �h�d. 20 �[�b�n�Z�k�h�\. �H�^-
�g�Z�d�h �g�Z �f�_�k�l�_ �j�Z�k�d�h�i�h�d �g�b �h�^�g�h�]�h �[�b�n�Z�k�Z �g�_ �g�Z�c-
�^�_�g�h. �F�_�k�l�h�g�Z�o�h�`�^�_�g�b�_ �D�Z�j�v�_�j-�?�\�j�h�g �h�l�g�h�k�b�l�k�y 
�d �[�h�e�_�_ �i�h�a�^�g�_�f�m �\�j�_�f�_�g�b, �q�_�f �M�[�_�c�^�b�y [  Tchernov 
et al., 1994].

�D �k�l�h�y�g�d�_ �D�Z�j�v�_�j-�?�\�j�h�g �o�j�h�g�h�e�h�]�b�q�_�k�d�b �b �l�_�o-
�g�b�d�h-�l�b�i�h�e�h�]�b�q�_�k�d�b �[�e�b�a�d�h �f�_�k�l�h�g�Z�o�h�`�^�_�g�b�_ 

�;�b�a�Z�l-�J�m�o�Z�f�Z [  Ronen, 1979;   Ronen et al., 1998; 
  Burdukiewicz,   Ronen, 2000;   Zaidner,   Ronen, 
  Burdukiewicz, 2003;   Zaidner,   Yeshurun,   Mallol, 2010; 
  Mallol,   Vanniewenhuise,   Zaidner, 2010;   Yeshurun 
et al., 2011;   Zaidner, 2011]. �F�_�k�l�h�g�Z�o�h�`�^�_�g�b�_ �;�b-
�a�Z�l-�J�m�o�Z�f�Z, �\�h�a�j�Z�k�l �d�h�l�h�j�h�]�h �h�d. 1 �f�e�g �e�_�l, �j�Z�k�i�h-
�e�h�`�_�g�h �g�Z �\�h�k�l�h�q�g�h�c �h�d�j�Z�b�g�_ �x�`�g�h�c �i�j�b�[�j�_�`�g�h�c 
�j�Z�\�g�b�g�u �[�e�b�a �B�m�^�_�c�k�d�b�o �]�h�j. �K�l�h�y�g�d�Z �b�k�k�e�_�^�h�\�Z-
�e�Z�k�v �h�^�g�b�f �b�a �d�j�m�i�g�_�c�r�b�o �k�i�_�p�b�Z�e�b�k�l�h�\ �i�h �i�j�h�[-
�e�_�f�Z�f �i�Z�e�_�h�e�b�l�Z �;�e�b�`�g�_�]�h �<�h�k�l�h�d�Z �: .  �J�h�g�_�g�h�f. 
�< 1996 �]. �i�h �i�j�b�]�e�Z�r�_�g�b�x �: .  �J�h�g�_�g�Z �g�Z�f �m�^�Z�e�h�k�v 
�i�h�k�_�l�b�l�v �j�Z�k�d�h�i�d�b. �< �g�Z�k�l�h�y�s�_�_ �\�j�_�f�y �i�h�e�_�\�u�_ 
�j�Z�[�h�l�u �g�Z �w�l�h�f �f�_�k�l�h�g�Z�o�h�`�^�_�g�b�b �\�_�^�_�l �C.  �A�Z�c�^-
�g�_�j, �d�h�l�h�j�u�c �i�j�_�^�h�k�l�Z�\�b�e �g�Z�f �g�_�k�d�h�e�v�d�h �h�q�_�g�v 
�\�Z�`�g�u�o �i�h�e�_�\�u�o �n�h�l�h�]�j�Z�n�b�c, �a�Z �q�l�h �f�u �_�f�m �h�q�_�g�v 
�i�j�b�a�g�Z�l�_�e�v�g�u.

�F�_�k�l�h�g�Z�o�h�`�^�_�g�b�_ �;�b�a�Z�l-�J�m�o�Z�f�Z �g�Z�o�h�^�b�l�k�y 
�g�Z �d�j�Z�x �i�j�b�[�j�_�`�g�h�c �j�Z�\�g�b�g�u �i�m�k�l�u�g�b �G�_�]�_�\, 
�\ 25 �d�f �d �\�h�k�l�h�d�m �h�l �k�h�\�j�_�f�_�g�g�h�]�h �i�h�[�_�j�_�`�v�y 
�K�j�_�^�b�a�_�f�g�h�]�h �f�h�j�y. �=�_�h�]�j�Z�n�b�q�_�k�d�h�_ �i�h�e�h�`�_�g�b�_ 

�J�b�k. 29. �D�Z�f�_�g�g�u�c �b�g�\�_�g�l�Z�j�v �k�h �k�l�h�y�g�d�b �?�\�j�h�g (�i�h: [  Ronen, 1991b]).

Fig. 29. Stone inventory from the Evron site (after (  Ronen, 1991b)).
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� � � � � � �  � * II.  �ð�)�#���� �������� Homo ���� �î�"�������� ��  ������������������ ����  ������- �õ��������������, ����������  �î������  ��  �ø������������

�k�l�h�y�g�d�b �h�i�j�_�^�_�e�y�e�h �_�_ �i�j�b�j�h�^�g�h-�d�e�b�f�Z�l�b�q�_�k�d�h�_ 
�h�d�j�m�`�_�g�b�_. �W�l�h �[�u�e�Z �i�_�j�_�o�h�^�g�Z�y �a�h�g�Z �f�_�`�^�m 
�K�j�_�^�b �a�_�f�g�u�f �f�h�j�_�f �b �Z�j�b�^�g�u�f�b �d�e�b�f�Z�l�b�q�_�k�d�b�f�b 
�i�h�y�k�Z�f�b �\ �B�j�Z�g�h-�L�m�j�Z�g�k�d�h�f �n�b�l�h�]�_�h�]�j�Z�n�b�q�_�k�d�h�f 
�j�_�]�b�h�g�_, �]�^�_ �k�j�_�^�g�y�y �]�h�^�h�\�Z�y �g�h�j�f�Z �h�k�Z�^�d�h�\ �k�h-
�k�l�Z�\�e�y�_�l 300–400 �f�f [  Zaidner,  Yeshurun,   Mallol, 
2010]. �H�k�g�h�\�Z�g�b�_�f �q�_�l�\�_�j�l�b�q�g�h�c �i�h�k�e�_�^�h�\�Z�l�_�e�v-
�g�h�k�l�b �\ �w�l�h�f �j�Z�c�h�g�_ �y�\�e�y�x�l�k�y �i�e�b�h�p�_�g�h�\�u�_ �n�h�j-
�f�Z�p�b�b �i�e�_�r�_�l �b �Z�o�m�a�Z�f.

�I�h�\�_�j�o�g�h�k�l�v �\ �j�Z�c�h�g�_ �k�l�h�y�g�d�b �b�a�j�_�a�Z�g�Z �h�\�j�Z-
�]�Z�f�b (�j�b�k. 32). �G�Z �a�Z�i�Z�^�g�h�f �k�d�e�h�g�_ �^�j�_�\�g�_�]�h �j�m�k-
�e�Z �i�j�h�k�e�_�`�_�g�Z �k�e�_�^�m�x�s�Z�y �k�l�j�Z�l�b�]�j�Z�n�b�y (�k�\�_�j�o�m 
�\�g�b�a): c�e�h�c 1 – �[�e�_�^�g�h-�`�_�e�l�u�_ �e�_�k�k�h�h�[�j�Z�a�g�u�_ 
�i�_�k�q�Z�g�b�k�l�u�_ �]�e�b�g�u (0,1–2,0 �f ); �k�e�h�c 2 – �d�h�j�b�q-
�g�_�\�u�_ �b�e�b�k�l�u�_ �]�e�b�g�u, �f�Z�k�k�b�\�g�u�_, �i�j�b�a�f�Z�l�b�q�_�k�d�b�_ 
�k�h �k�e�_�^�Z�f�b �k�d�h�e�v�`�_�g�b�y. �<�k�l�j�_�q�Z�x�l�k�y �\�d�j�Z�i�e�_�g�b�y 
�f�Z�j�]�Z�g�p�Z �b �d�Z�j�[�h�g�Z�l�g�u�_ �]�h�j�b�a�h�g�l�u (11–12 �f ); 
�k�e�h�c 3 – �k�_�j�h�\�Z�l�h-�q�_�j�g�Z�y �]�e�b�g�Z, �f�Z�k�k�b�\�g�Z�y, �`�b�j-
�g�Z�y, �k �\�d�j�Z�i�e�_�g�b�y�f�b �f�Z�j�]�Z�g�p�Z �b �`�_�e�_�a�Z. �W�l�h�l 

�]�h�j�b�a�h�g�l �h�l�g�_�k�_�g �d �o�j�h�g�m �h�[�j�Z�l�g�h�c �i�h�e�y�j�g�h�k�l�b
(1,96–0,78 �f�e�g �e.�g.); �k�e�h�c 4 – �k�_�j�h�\�Z�l�h-�`�_�e�l�u�c 
�i�_�k�h�d �b �]�e�b�g�Z. �<�k�l�j�_�q�Z�x�l�k�y �j�h�k�k�u�i�b �h�d�Z�f�_�g�_�\-
�r�b�o �n�j�Z�]�f�_�g�l�h�\ �j�Z�k�l�_�g�b�c, �\�d�j�Z�i�e�_�g�b�y �f�Z�j�]�Z�g�p�Z 
(0,2–1,0 �f ). �< �g�b�`�g�_�c �q�Z�k�l�b �h�[�g�Z�j�m�`�_�g �d�m�e�v�l�m-
�j�h�k�h�^�_�j�`�Z�s�b�c �]�h�j�b�a�h�g�l. �G�Z �f�_�k�l�h�g�Z�o�h�`�^�_�g�b�b 
�;�b�a�Z�l-�J�m�o�Z�f�Z �[�u�e�h �a�Z�e�h�`�_�g�h �g�_�k�d�h�e�v�d�h �g�_�[�h�e�v-
�r�b�o �i�h �i�e�h�s�Z�^�b �j�Z�k�d�h�i�h�\ (�j�b�k. 33, 34); �k�e�h�c 5 – 
�d�j�Z�k�g�h�\�Z�l�h-�h�j�Z�g�`�_�\�u�_ �i�_�k�q�Z�g�u�_ �]�e�b�g�u (�o�Z�f�j�Z). 
�G�_�k�d�h�e�v�d�h �Z�j�l�_�n�Z�d�l�h�\ �[�u�e�h �g�Z�c�^�_�g�h �\ �\�_�j�o�g�_�c 
�q�Z�k�l�b �k�e�h�y, �f�h�s�g�h�k�l�v �d�h�l�h�j�h�]�h �g�_�b�a�\�_�k�l�g�Z [Ibid., 
p. 167–168].

�I�j�b �j�Z�k�d�h�i�d�Z�o �\ 1996 �]. �g�Z �m�q�Z�k�l�d�_ �i�e�h�s�Z�^�v�x 
12 �f 2 �g�Z�c�^�_�g�h 1 200 �Z�j�l�_�n�Z�d�l�h�\. �<�k�_ �h�g�b, �k�m�^�y 
�i�h �b�o �i�e�Z�g�b�]�j�Z�n�b�b, �\�_�j�h�y�l�g�h, �a�Z�e�_�]�Z�e�b in situ 
(�j�b�k. 35). �L�Z�d�h�_ �a�Z�d�e�x�q�_�g�b�_ �i�h�a�\�h�e�y�x�l �k�^�_�e�Z�l�v 
�b �g�Z�r�b �g�Z�[�e�x�^�_�g�b�y �g�Z �k�l�h�y�g�d�_.

�>�e�y �i�_�j�\�b�q�g�h�]�h �j�Z�k�d�Z�e�u�\�Z�g�b�y �h�[�b�l�Z�l�_�e�b �k�l�h-
�y�g�d�b �;�b�a�Z�l-�J�m�o�Z�f�Z �k�i�_�p�b�Z�e�v�g�h �h�l�[�b�j�Z�e�b �g�_�[�h�e�v-

�J�b�k. 30. �G�m�d�e�_�m�k�u �k�h �k�l�h�y�g�d�b �D�Z�j�v�_�j-
�?�\�j�h�g (�i�h: [  Ronen, 2003]).

1 – �k �q�Z�k�l�b�q�g�h �k�h�o�j�Z�g�b�\�r�_�c�k�y �]�Z�e�_�q�g�h�c �i�h�\�_�j�o-
�g�h�k�l�v�x; 2 – �^�e�y �k�g�y�l�b�y �i�e�Z�k�l�b�g�q�Z�l�u�o �h�l�s�_�i�h�\; 
3 – �i�e�h�k�d�b�c; 4 – �r�Z�j�h�\�b�^�g�u�c (�k�n�_�j�b�q�_�k�d�b�c);

5 – �[�_�k�k�b�k�l�_�f�g�u�c; 6–8 – �i�b�j�Z�f�b�^�Z�e�v�g�u�_.

Fig. 30. The cores from the Evron Quarry 
site (after (  Ronen, 2003)).

1 – with the partially preserved pebble cortex; 2 – used 
for removal of blade ß akes; 3 – ß at; 4 – globe-shaped 

(spherical); 5 – unsystematic; 6–8 – pyramidal.
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� ñ � � � � � � � � 5.  �ñ�������%����-��� �'���������-  ��  ��������������� �����������- ������������������������� ���%���������� �������!��� ������ �ï�������������� �ð����� ������

�J�b�k. 32. �H�[�s�b�c �\�b� ̂�f�_�k�l�h�g�Z�o�h�`�^�_�g�b�y �;�b�a�Z�l-�J�m�o�Z�f�Z (�n�h�l�h �C.  �A�Z�c�^�g�_�j�Z).

Fig. 32. The general view of the Bisat-Ruhama locality (the photo taken by Y.   Zaidner).

�J�b�k. 31. �D�Z�f�_�g�g�u�c �b�g�\�_�g�l�Z�j�v �k�h �k�l�h�y�g�d�b 
�D�Z�j�v�_�j-�?�\�j�h�g (�i�h: [  Ronen, 2003]).

1, 2 – �i�e�Z�k�l�b�g�q�Z�l�u�_ �h�l�s�_�i�u; 3, 4 – �g�m�d�e�_�m�k�u;
5, 9 – �h�l�s�_�i�u; 6–8 – �\�u�_�f�q�Z�l�u�_ �b�a�^�_�e�b�y;

10–13 – �h�l�s�_�i�u, �h�n�h�j�f�e�_�g�g�u�_ �j�_�l�m�r�v�x.

Fig. 31. Stone inventory from the Evron 
Quarry site (after (  Ronen, 2003)).

1, 2 – blade ß akes; 3, 4 – cores; 5, 9 – ß akes;
6–8 – notched artifacts; 10–13 – ß akes, treated

by retouch.
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