
https://doi.org/10.1038/s41598-020-65834-z
mailto:shangxue@ucas.ac.cn
http://crossmark.crossref.org/dialog/?doi=10.1038/s41598-020-65834-z&domain=pdf


https://doi.org/10.1038/s41598-020-65834-z
https://qgis.org/en/site/
https://www.adobe.com/cn/products/illustrator.html
https://www.adobe.com/cn/products/illustrator.html
http://www.gscloud.cn


https://doi.org/10.1038/s41598-020-65834-z


https://doi.org/10.1038/s41598-020-65834-z


https://doi.org/10.1038/s41598-020-65834-z


https://doi.org/10.1038/s41598-020-65834-z


https://doi.org/10.1038/s41598-020-65834-z


https://doi.org/10.1038/s41598-020-65834-z


https://doi.org/10.1038/s41598-020-65834-z


https://doi.org/10.1038/s41598-020-65834-z


https://doi.org/10.1038/s41598-020-65834-z


https://doi.org/10.1038/s41598-020-65834-z
https://doi.org/10.1371/journal.pone.0086816


https://doi.org/10.1038/s41598-020-65834-z


https://doi.org/10.1038/s41598-020-65834-z
http://antiquity.ac.uk/projGall/liu1/index.html
http://antiquity.ac.uk/projGall/liu1/index.html
https://c14.arch.ox.ac.uk/oxcal/OxCal.html
https://c14.arch.ox.ac.uk/oxcal/OxCal.html
http://www.nature.com/reprints
http://creativecommons.org/licenses/by/4.0/

	ï¿½ï¿½�L�a�t�e� �P�l�e�i�s�t�o�c�e�n�e�-�H�o�l�o�c�e�n�e� �v�e�g�e�t�a�t�i�o�n� �h�i�s�t�o�r�y� �a�n�d� �a�n�t�h�r�o�p�o�g�e�n�i�c� �a�c�t�i�v�i�t�i�e�s� �d�e�d�u�c�e�d� �f�r�o�m� �p�o�l�l�e�n� �s�p�e�c�t�r�a� �a�n�d� �a�r�c�h�a�e�o�l�o�g�i�c�a�l� �d�a� �.�.�.
	ï¿½ï¿½�R�e�g�i�o�n�a�l� �s�e�t�t�i�n�g�s� �a�n�d� �s�i�t�e� �d�e�s�c�r�i�p�t�i�o�n�.� 
	ï¿½ï¿½�R�e�s�u�l�t�s�
	ï¿½ï¿½�C�h�r�o�n�o�l�o�g�y�.� 
	ï¿½ï¿½�P�o�l�l�e�n� �a�n�d� �c�h�a�r�c�o�a�l� �r�e�c�o�r�d�s�.� 
	ï¿½ï¿½�P�o�l�l�e�n� �d�a�t�a� �d�e�s�c�r�i�p�t�i�o�n�.� 
	ï¿½ï¿½�P�C�A� �o�f� �p�o�l�l�e�n�.� 

	ï¿½ï¿½�P�r�e�s�e�n�c�e� �o�f� �r�i�c�e� �p�o�l�l�e�n�.� 
	ï¿½ï¿½�B�e�f�o�r�e� �1�1�.�7� �c�a�l� �k�a� �B�P�,� �p�r�i�o�r� �t�o� �t�h�e� �H�o�l�o�c�e�n�e�.� 
	ï¿½ï¿½�1�1�.�7 ��7�.�9� �c�a�l� �k�a� �B�P�,� �e�a�r�l�y� �H�o�l�o�c�e�n�e�.� 
	ï¿½ï¿½�7�.�9 ��4�.�4� �c�a�l� �k�a� �B�P�,� �m�i�d�-�H�o�l�o�c�e�n�e�.� 
	ï¿½ï¿½�A�f�t�e�r� �4�.�4� �c�a�l� �k�a� �B�P�,� �l�a�t�e� �H�o�l�o�c�e�n�e�.� 


	ï¿½ï¿½�D�i�s�c�u�s�s�i�o�n�
	ï¿½ï¿½�V�e�g�e�t�a�t�i�o�n� �a�n�d� �e�n�v�i�r�o�n�m�e�n�t�a�l� �h�i�s�t�o�r�y� �i�n� �t�h�e� �G�u�x�u� �L�a�k�e� �a�r�e�a�.� 
	ï¿½ï¿½�2�3�.�0�-�1�8� �c�a�l� �k�a� �B�P�,� �t�h�e� �L�a�t�e� �L�G�M� �p�e�r�i�o�d�.� 
	ï¿½ï¿½�1�8�-�1�1�.�7� �c�a�l� �k�a� �B�P�,� �t�h�e� �L�a�s�t� �D�e�g�l�a�c�i�a�t�i�o�n�.� 
	ï¿½ï¿½�1�1�.�7�-�4�.�4� �c�a�l� �k�a� �B�P�,� �t�h�e� �e�a�r�l�y� �a�n�d� �m�i�d�-�H�o�l�o�c�e�n�e�.� 
	ï¿½ï¿½�A�f�t�e�r� �4�.�4� �c�a�l� �k�a� �B�P�,� �t�h�e� �l�a�t�e� �H�o�l�o�c�e�n�e�.� 

	ï¿½ï¿½�O�c�c�u�r�r�e�n�c�e� �a�n�d� �d�e�v�e�l�o�p�m�e�n�t� �o�f� �r�i�c�e� �a�g�r�i�c�u�l�t�u�r�e�.� 

	ï¿½ï¿½�C�o�n�c�l�u�s�i�o�n�
	ï¿½ï¿½�M�e�t�h�o�d�s�
	ï¿½ï¿½�S�a�m�p�l�e� �c�o�l�l�e�c�t�i�o�n� �a�n�d� �d�e�s�c�r�i�p�t�i�o�n�.� 
	ï¿½ï¿½�D�a�t�i�n�g�.� 
	ï¿½ï¿½�P�o�l�l�e�n� �a�n�d� �c�h�a�r�c�o�a�l� �a�n�a�l�y�s�i�s�.� 
	ï¿½ï¿½�M�u�l�t�i�v�a�r�i�a�t�e� �a�n�a�l�y�s�i�s�.� 

	ï¿½ï¿½�A�c�k�n�o�w�l�e�d�g�e�m�e�n�t�s�
	ï¿½ï¿½�F�i�g�u�r�e� �1� �L�o�c�a�t�i�o�n�s� �o�f� �t�h�e� �G�D�P� �C�o�r�e� �1� �a�n�d� �r�e�l�a�t�e�d� �c�o�r�e�s� �a�n�d� �a�r�c�h�a�e�o�l�o�g�i�c�a�l� �s�i�t�e�s�.
	ï¿½ï¿½�F�i�g�u�r�e� �2� �A�g�e�-�d�e�p�t�h� �m�o�d�e�l� �f�o�r� �s�e�d�i�m�e�n�t�a�r�y� �C�o�r�e� �1� �o�f� �t�h�e� �G�u�x�u� �L�a�k�e� �o�b�t�a�i�n�e�d� �b�y� �B�A�C�O�N� �p�r�o�g�r�a�m�4�8�.
	ï¿½ï¿½�F�i�g�u�r�e� �3� �P�e�r�c�e�n�t�a�g�e�s� �o�f� �p�a�l�y�n�o�g�r�a�p�h�s� �a�n�d� �c�o�n�c�e�n�t�r�a�t�i�o�n�s� �o�f� �c�h�a�r�c�o�a�l� �e�x�t�r�a�c�t�e�d� �f�r�o�m� �G�D�P� �C�o�r�e� �1�.
	ï¿½ï¿½�F�i�g�u�r�e� �4� �C�o�n�c�e�n�t�r�a�t�i�o�n�s� �o�f� �p�a�l�y�n�o�g�r�a�p�h�s� �e�x�t�r�a�c�t�e�d� �f�r�o�m� �G�D�P� �C�o�r�e� �1�.
	ï¿½ï¿½�F�i�g�u�r�e� �5� �R�e�s�u�l�t�s� �o�f� �t�h�e� �f�i�r�s�t� �t�w�o� �a�x�i�s� �o�f� �t�h�e� �p�r�i�n�c�i�p�a�l� �c�o�m�p�o�n�e�n�t� �a�n�a�l�y�s�i�s�.
	ï¿½ï¿½�F�i�g�u�r�e� �6� �C�o�m�p�a�r�i�s�o�n� �o�f� �d�e�g�l�a�c�i�a�l� �p�o�l�l�e�n� �a�n�d� �c�h�a�r�c�o�a�l� �r�e�c�o�r�d�s� �f�r�o�m� �G�D�P� �C�o�r�e� �1� �(�i�n� �t�h�e� �d�a�s�h�e�d� �b�l�a�c�k� �b�o�x�,� �A ��H�)� �w�i�t�h� �c�l�i�m�a�t�e� �p�r�o�x�y� �ï¿½�1�8�O� �r�e�c�o�r�d�s� �(�I ��L�)� �f�r�o�m� �t�h�e� �G�I�S�P�2� �i�c�e� �c�o�r�e� �(�G�r�e�e�n�l�a�n�d�)� �a�n�d� �s�t�a�l�a�g�m�i�t�e�s� �o�f� �N�o�r�t�h�e�r�n� �H�e�m�i�s�p�h�e�r�e�.
	ï¿½ï¿½�F�i�g�u�r�e� �7� �T�h�e� �d�i�s�t�r�i�b�u�t�i�o�n� �o�f� �N�e�o�l�i�t�h�i�c� �a�r�c�h�a�e�o�l�o�g�i�c�a�l� �s�i�t�e�s� �i�n� �t�h�e� �T�a�i�h�u� �L�a�k�e� �a�r�e�a� �p�l�o�t�t�e�d� �f�o�r� �t�h�e� �m�a�i�n� �c�u�l�t�u�r�a�l� �p�e�r�i�o�d�s� �(�m�o�d�i�f�i�e�d� �f�r�o�m� �I�A�C�A�S�S�1�1�7�)�.
	ï¿½ï¿½�T�a�b�l�e� �1� �A�M�S� �1�4�C� �d�a�t�i�n�g� �r�e�s�u�l�t�s� �o�f� �s�e�d�i�m�e�n�t�a�r�y� �C�o�r�e� �1� �i�n� �G�u�x�u� �L�a�k�e�.
	ï¿½ï¿½�T�a�b�l�e� �2� �P�o�l�l�e�n� �z�o�n�e� �n�u�m�b�e�r�,� �d�e�p�t�h�,� �a�g�e�,� �c�h�a�r�a�c�t�e�r�i�s�t�i�c� �p�o�l�l�e�n� �a�s�s�e�m�b�l�a�g�e�s� �f�r�o�m� �G�D�P� �C�o�r�e� �1�.
	ï¿½ï¿½�T�a�b�l�e� �3� �S�e�d�i�m�e�n�t�a�r�y� �f�e�a�t�u�r�e�s� �o�f� �G�D�P� �C�o�r�e� �1� �o�f� �G�u�x�u� �L�a�k�e�.




