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Site Region Geographic 

area

Age Reference 

Isorella Lombardy Northern Italy Holocene Bon et al. 2005 

Santorso Venetian Northern Italy Holocene Cassoli & Tagliacozzo 1989 

Fimon Venetian Northern Italy Holocene Riedel 1948 

Val Liona Venetian Northern Italy Holocene Riedel 1948 

Isolone della Prevaldesca Lombardy Northern Italy Holocene Riedel 1975 

Ledro Trentino Alto Adige Northern Italy Holocene Riedel 1976a 

Barche di Solferino Lombardy Northern Italy Holocene Riedel 1976b 

Colombare di Negrar Venetian Northern Italy Holocene Riedel 1976c 

Pozzuolo Friuli Friuli Venezia Giulia Northern Italy Holocene Riedel 1983 

Colognola ai Colli Venetian Northern Italy Holocene Riedel 1984a 

Cladrecis Friuli Venezia Giulia Northern Italy Holocene Riedel 1984b 

Appiano Trentino Alto Adige Northern Italy Holocene Riedel 1985 

Grotta d’Ernesto Trentino Alto Adige Northern Italy Holocene Riedel 1991 

Canàr Polesine Venetian Northern Italy Holocene Riedel 1998 

Vadena Trentino Alto Adige Northern Italy Holocene Riedel 2002 

Ancona - Cappuccini Marche Central Italy Holocene Wilkens 1989 

Bachero Marche Central Italy Holocene Wilkens 1989 

Capo d'Acqua Abruzzi Central Italy Holocene Wilkens 1989 

Conelle Marche Central Italy Holocene Wilkens 1989 

Grotta Continenza Abruzzi Central Italy Holocene Wilkens 1989 

Grotta dei Piccioni Abruzzi Central Italy Holocene Wilkens 1989 

Ortucchio Abruzzi Central Italy Holocene Wilkens 1989 

Ripoli Abruzzi Central Italy Holocene Wilkens 1989 

S. Maria in Selva Marche Central Italy Holocene Wilkens 1989 

Grotta S. Angelo Abruzzi Central Italy Holocene Wilkens 1996 

Osimo Marche Central Italy Holocene Wilkens 1997 

Coppa Nevigata Apulia Southern Italy Holocene Siracusano 1995 

Torre Mordillo Calabria Southern Italy Holocene Tagliacozzo & Curci 2001 

Latronico Basilicata Southern Italy Holocene Wilkens 1989 

Punta delle Terrare Apulia Southern Italy Holocene Wilkens 1989 

Bari - S. Maria Apulia Southern Italy Holocene Wilkens 1991 

Arene Candide Liguria Northern Italy MIS 2 Cassoli & Tagliacozzo 1994 

Riparo Tagliente Venetian Northern Italy MIS 2 Rocci Ris et al. 2005 

Palidoro Latium Central Italy MIS 2 This work 

Grotta delle Mura Apulia Southern Italy MIS 2 Bon & Boscato 1993 

Grotta La Cala Campania Southern Italy MIS 2 Boscato et al. 1997 

Grotta della Serratura Campania Southern Italy MIS 2 Boscato et al. 2005 

Grotta Romanelli Apulia Southern Italy MIS 2 Tagliacozzo 2003, and this work 

Riparo di Fumane Venetian Northern Italy MIS 3/2 Cassoli & Tagliacozzo 1991, and this work 

Grotta del Fossellone Latium Central Italy MIS 3/2 This work 

Botro ai Marmi Tuscany Central Italy MIS 3 Boscato 1995 

Grotta di Parignana Tuscany Central Italy MIS 3 Caterini 1921; Farina 2009 

Grotta S.Agostino Latium Central Italy MIS 4/3 Tozzi 1970 

Ingarano Apulia Southern Italy MIS 4/3 This work 

Sora -Valle Radice Latium Central Italy MIS 5 This work 

Avetrana Apulia Southern Italy MIS 5 This work 
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�% $�%!��� �!��  !�� ,�.�,), +��F)�%$ �" ��#
!-��% #3= �%* #=4 *)��%� ��� = ��!-��% #�= �%* 4
*)��%� ��� AH: ��!-��% #3= �%* #=4 *)��%� ��� �
�%* ��!-��% #�= �%* 4 *)��%� !�� ��*�� &���$�%�
0���' A5' ��� ,�.�,), +��F)�%$��" *)��%� !�� $�%"�*#

���()" �����)" '��, )���
������ �' -������ )����
��� �43

���' � # ���)"!��!�(� �.�,��� �+ �D�' ��� "!�%*��* *�,�%"��% �" "�!
�! /���2 � ,��")��,�%! �%� "!�%*��* *�(��!��% �� ,���
������ !��% !�� "!�%*��* *�,�%"��% -��� �� ���!!�* �! �=
=4 �� ,��� �%� "!�%*��* *�(��!��% ",����� �! #�='

���' � # ��/� D����!��% �%*�. �+ !�� ��* *��� ���)��!��%" +��, �!�� 
*)��%� !�� ��*�� &���$�%� 0	5 ��� � 0B5 ��� AH: 0�5

�%* ��� = 0�5'



���* !�,� "��%" "��- � +�)$!)�!��% �% "�/� �+ �����

���� �
 �% $�%!��� �!�� ' ��� ",����� "�/� �" *)��%� ���
= �%* ��� � -�����" !�� ������ "�/� �" *)��%� ��� AH:
�%* ��*�� &���$�%�' ��� *�++���%$�" �,�%� !�� ���)�"
��� "!�!�"!�$��� "��%�+�$�%! !���)�� !�,� 0���' �5'

�% "�)!���% �!��  !�� ,�.�,�� +��F)�%$ *)��%�
��� = �" ��!-��% #3= �%* #=4 �" �% $�%!��� �!�� 0���' =5'
�)��%� ��� AH: !�� ,�.�,), +��F)�%$ �" ��!-��% #
=4 �%* #�=2 !�� "�,� ��")�! �" ��!��%�* +�� ��� � �%*
��*�� &���$�%� 0���' =5' ��� ��"!����," "��- � "�/�
�%$���"� �+ �" ���� �
 �% "�)!���% �!�� +��, ��� = !�
��� AH: �%* � "!�"�" *)��%� ��� � �%* ��*�� &���$�%�'

�(��!����"" !�� *�++���%$�" �,�%� !�� $�%"�*���*

���)�" ��� %�! "!�!�"!�$��� ")����!�* +�� ��� =#���

AH: ��� =#��� � ��� AH:#��� � 0���' �5' ��� ��*��

&���$�%� "�,��� �" "!�!�"!�$��� *�++���%! +��, !�� ����"#

!�$�%� �%�" 0���' �5'
��� ��* *��� ��" "�,���� "�/� �% $�%!��� �%* "�)!�#

��% �!�� *)��%� ��� = 0"�,� ,�.�,), +��F)�%$ ��#

!-��% #3= �%* #=4 �%* "!�!�"!�$��� ")����!�*� ���' :5'

��� ��* *��� �" ������ �% %��!���% �!�� 0,�.�,), +��#

%� &��'��� ("� )�����'� *"� )������� �" + &����� *"�49

Italy MIS 4/3 (142) MIS 2 (274) Holocene (347) 

MIS 5 (164) 0.0009877 6.461E-0.9 3.73E-18 

MIS 4/3 (142)  0.1695 0.000509 

MIS 2 (274)   0.005596 

northern Italy MIS 4/3 MIS 2 (38) Holocene (94) 

MIS 2 (38)   5.457E-0.9 

central Italy MIS 4/3 (43) MIS 2 (58) Holocene (194) 

MIS 5 (107) 2.12E-05 0.003103 1.67E-17 

MIS 4/3 (43)  0.0004904 0.1268 

MIS 2 (58)   0.0003295 

southern Italy MIS 4/3 (99) MIS 2 (165) Holocene (59) 

MIS 5 (57) 0.445 0.2665 5.094E-0.8 

MIS 4/3 (99)  0.9482 1.934E-0.5 

MIS 2 (165)     3.995E-0.9 

���' � # ���%�+�$�%$� !�"!�%� �+ ��* *��� ��"!$��%�� �,�%� $�%"�*#
���* !�,� "��%" �% �!����% ��%�%")�� �%* �% !�� !���� ")�#

����"' ��� ��$� !�,� "��% !�� %),��� �+ "��$�,�%" �"
�����!�* �% ���$6�!"2 (��)�" ��� �#(��)�" ��!��%�* )"�%�
�#!�"!" -�!� � �J4'4= !�� *�++���%$� �" "��%�+�$�%! -�!� �
�J4'4� !�� *�++���%$� �" (�� "��%�+�$�%! -�!� � �J4'44�
!�� *�++���%$� �" ����� "��%�+�$�%!'

���' : # ��/� D����!��% �%*�. �+ !�� ��* *��� ���)��!��%" +��,
%��!���% �!�� *)��%� !�� ��*�� &���$�%� 0	5 �%* ��� �
0B5' ��!� +��, ��� AH: �%* ��� = ��� %�! �(�������' ��#
!���" �% ��$���!��" �%* !���� ���" ��� �����!�* �% ���' �'

���' A # ��/� D����!��% �%*�. �+ !�� ��* *��� ���)��!��%" +��,
$�%!��� �!�� *)��%� !�� ��*�� &���$�%� 0	5 ��� � 0B5
��� AH: 0�5 �%* ��� = 0�5' ��!���" �% ��$���!��" �%* !����
���" ��� �����!�* �% ���' �'



F)�%$ ��!-��% 4 �%* �=5 !��% !�� �!��� !-� ����"

*)��%� ��� � 0��!-��% #3= �%* #=4 �% $�%!��� �!�� �%*

��!-��% #=4 �%* #�= �% "�)!���% �!�� 5' ��� %��!���%

�!����% "�,��� �" "!�!�"!�$��� *�++���%! +��, !�� $�%!���
�%* "�)!���% �!����% �%�" 0���' :5' �)��%� !�� ��*��

&���$�%� !�� "��$��" ������" ������ �% $�%!��� �!�� 

0��!-��% #�= �%* 45 !��% �% %��!���% �%* "�)!���% �!�� 

0��!� ��!-��% #=4 �%* #�=5' 
�(��!����"" �#!�"! ��(���"

!��! !�� %��!���% �!����% "�,��� �" "!�!�"!�$��� *�++���%!
+��, !�� $�%!��� �%* "�)!���% �!����% "�,���" -�����"
!�� $�%!��� �!����% "�,��� �" %�! "!�!�"!�$��� *�++���%!
+��, !�� "�)!���% �!����% �%� 0���' :5'

����������

B�"�* �% �)� ��")�!" !�� ��* *��� "��-" �% �%#
$���"� �% "�/� *)��%� ��� AH: �% $�%!��� �!�� ' ��� ��"#
!����, ��"� ")���"!" �% �%$���"� �% "�/� �% "�)!���% �!�� 
�)! !��" �" %�! "!�!�"!�$��� ")����!�*' ���" �%$���"� ,� 
�� ��+����* !� !�� ��!���* +��*�%� $�%*�!��%" �� !� !��
"����* �+ ��* *��� ���)��!��%" +��, $�%!��� �)���� !�
!�� ���$��� ��+)��� �+ "�)!���% �)���� ��6� !�� ������%
B��6�% �%* �!����% ��%�%")��" *)� !� !�� �.��%"��% �+
�$� $��" 0��,,�� �! ��' �4492 B�%6" �! ��' �4495' ��� +�-
*�!� ��+������ !� ��� � ")���"! !�� ���"�%$� �+ �����
"�/�* ��* *��� �% %��!���% �!�� 2 )%+��!)%�!��  � !��%*
$�%%�! �� $�%+��,�* +�� !��" ���� *)� !� !�� "$��$�! �+
*�!�' ��� *�$���"� �+ !�� �$� $��" *)��%� !�� ��!�"! ����"#
!�$�%� �%����* !�� "��$��" !� "����* ����% +��, !��
���$��� ��+)��� !� $�%!��� �%* %��!���% �)����' �% !��"
�����* !�� ��* *��� ���)��!��%" ���$��* $�%!��� �)����
+��, !�� ������% ��%�%")�� �%* +��, !�� B��6�%" 0�)*!
�! ��' �44A2 ��,,�� �! ��' �4492 �6�� �! ��' �4412 ����� �!
��' �4�:5' ��� !-� ��������)�" ��(�%� �% �!�� �! !��
���"�%! *� 0�%� ��%�!�$��� $��"�� !� !�� ;�"!��% �)�#
����% ���)��!��%" ��(�%� �% $�%!��� �!��  �%* �%�!���
�%� $��"�� !� !�� B��6�% ���)��!��%" ��(�%� �% %��!���%
�!�� 5 "��, !� *�(���� *)��%� !��" �����* 0��,,�� �! ��'
�4495' ��� ���"�%$� �+ !-� ��������)�" $�)�* �.����%
!�� ���"�%$� �+ ���)��!��%" -�!� *�++���%! "�/� *)��%�
!�� ��*�� &���$�%� �% %��!���% �%* �% $�%!��� �!�� 
��!��)�� !���� �" %� *���$! �(�*�%$� +�� !��"' 
��!���%
�!����% ���)��!��% �" ��-�(�� "!�!�"!�$��� *�++���%!
+��, ��!� $�%!��� �%* "�)!���% �!����% ���)��!��%" ��#
+����* !� !�� "�,� !�,� "��%' �% %��!���% �!�� ��* *���
�.��%*�%� +��, !�� B��6�% ���� 0!�� ���)��!��%" +��,
-��$� ��� ��%�!�$��� ����!�* -�!� !��,� ��,,�� �! ��'

���()" �����)" '��, )���
������ �' -������ )����
��� �41

���' = # ��/� D����!��% �%*�. �+ !�� ��* *��� ���)��!��%" +��,
"�)!���% �!�� *)��%� !�� ��*�� &���$�%� 0	5 ��� �
0B5 ��� AH: 0�5 �%* ��� = 0�5' ��!���" �% ��$���!��"
�%* !���� ���" ��� �����!�* �% ���' �'

MIS 5 northern Italy central Italy southern Italy

central Italy   0.2222

MIS 4/3 northern Italy central Italy southern Italy

central Italy   0.08293

MIS 2 northern Italy central Italy southern Italy

northern Italy  3.56E-07 1.20E-10

central Italy   0.5431

Holocene northern Italy central Italy southern Italy

northern Italy  4.347E-0.6 3.005E-0.6

central Italy    0.2569

���' : # ���%�+�$�%$� !�"!�%� �+ ��* *��� ��"!$��%�� �,�%� $�%"�*#
���* ")�����" +�� ��$� !�,� "��%' D��)�" ��� �#(��)�" ��#
!��%�* )"�%� �#!�"!" -�!� � �J4'4= !�� *�++���%$� �" "��#
%�+�$�%! -�!� � �J4'4� !�� *�++���%$� �" (�� "��%�+�$�%!
-�!� � �J4'44� !�� *�++���%$� �" ����� "��%�+�$�%!'



�4495 $�)�* "����* �%!� !�� �� D���� ' �% $�%!��� �!�� 
���)��!��%" �����%�!�* +��, ��%!��� �)���� -��� "!���
���"�%! 0!��"� ���)��!��%" $�)�* �� �����"�%!�* �! ���#
"�%! *� " � !�� ��* *��� +��, ��"��� -��$� ��� $�%#
"�*���* �(�% !��)�� %�! *�+�%�!�(��  �" !�� �%� �)!�#
$�!��%�)" ��* *��� �% �!�� 5 0��,,�� �! ��' �4492 &,-�
�! ��' �44<5' ��� ��* *��� +��, "�)!���% �!�� "��-
�%"!��* � "!�"�" �% "�/� !���)�� !�� ��!� ����"!�$�%�'
���"� ���)��!��%" �����"�%!�* ���(� ��� � ��,��%"
$����$!�* +��, 	�)��� *� %�! "��, !� �� �%+�)�%$�*
� !�� *�"���"�� �(�%!" �! !�� �%* �+ ��"! ���$���' �%#
*��* *)��%� ��� � !�� "�)!���% �!����% "�,��� �" "!�#
!�"!�$��� *�++���%! +��, ��!� $�%!��� �%* %��!���% �!�#
���% "�,���" 0���' :52 �% !�� $�%!���  *)��%� ��� = �%*
��� AH: "�)!���% �!����% "�,��� �" "!�!�"!�$��� "�,���� !�
!��! +��, $�%!��� �!�� 0���' :5'

��* *��� "��-" "�/� (����!��%" ��"� �% �!��� ����"
�+ �)���� *)��%� !�� ��!� ����"!�$�%�' 	$$��*�%� !�
���! � �)��� 0�13�5 !�� ��* *��� +��, ;)�, � 0���
=5 "��, !� �� ",����� �%* ��(� %����-�� !��!� !��%
!��"� +��, ;)�, �� 0��� AH:5� �$$��*�%� !� ���! �
�)��� 0�13�5 !��"� *�++���%$�" $�)�* !�� ��$��%�!��% �+
!-� ")�"��$��"' �)�*���� 0�11<5 $�%"�*��" !�� ",�����
+��, !� �� *�"!�%$! �! "��$�+�$ ��%6 �" �" 
�,��������

�% !�� ��"�" �+ !�� "�/� 0�" 
�,��������
 �" $�%"�*����� 
",����� !��%�" ���� �
 ��!� �% !�� !��!� �%* �% !�� ��%�
��,��%"5 �%* "�,� ,���������$�� *�++���%$�" �% !��
!��!� �)! ��"� "�,� �$�����$�� *�++���%$�" 0�" 
�,�����#
���
 �" �""�$��!�* -�!� ,��� !�,����!� �%(���%,�%!"5
0"�� �)�*���� �11<5' ���" "��$��" �" %�! -�*�� �$$��!�*
�%* �!���� 0�44A5 $�%"�*��" !�� ����! �� �+ �" 
�,�����#
���
 �" �" ���� �
 ,��%!��%�%� !��! !�� !-� +��," ���
,���������$��� (�� "�,���� �%* !��! "��%�+�$�%! �$���#
��$�� *�++���%$�" ��(� !� �� *�,�%"!��!�*'

��� ���"�%$� �+ ",��� ��* *��� ���)��!��%" *)��%�
��� = ��"� �$$)�" �% �!�� 2 !��"� ���)��!��%" "��- �
%��,�� *�"!���)!��% -�!� !�� *�,�%�%! $��"" ��!-��% #
3= �%* #=4 �%* �$$)� ��!� �% $�%!��� �%* "�)!���% �!�� 
0���" : A5' ���"� "�/� *�"!���)!��%" ��� %�! ���"�%! �% !��
�D� ��"!����," �+!�� ��� ='

����������

��� ��* *��� �" � ! ��$�� "��$��" �+ �)�����% !�,#
����!� �%* ������ +�)%�� �""�,�����" "�%$� !�� ��**��

����"!�$�%� �%* "��-" � $�������! +�� +�"! �*��!�!��%2

*)��%� !�� $��,�!�$ ���"�" �+ !�� ����"!�$�%� �! *�++��#

�%!��!�* �%!� "�(���� ���)��!��%" -�!� *�++���%! ��* 

"�/� 0��"!�� �19A5'

D��������! �+ !�� ��* "�/� *��" %�! ��(� � (��)#

���� !�.�%�,�$ "��%�+�$�%$� �+ %�! $��������!�* � 

�!��� ,���������$�� �%* ,�����,�!��$ $����$!��"' �%

+�$! *)��%� !�� ��**�� ����"!�$�%� !�� �!����% ��* *���

���)��!��%" "��- ��$)���� ,���������$�� +��!)��" 0��

�!�+�%� � ��!��%�� �11� �11: �44� �%* ��+���%$�"

!�����%5 ����-�%� )" !� *�"!�%�)�"� *�++���%! ")�"��$��"

-��$� ,� ��(� ���$���%�����$�� (��)�'

��%$� !�� �%* �+ !�� ��**�� ����"!�$�%� �%* *)�#

�%� !�� ��!� ����"!�$�%� !�� ��,��%" �+ !�� ��* *���

���)��!��%" �% �!�� *� %�! "��- �% �,���!�%! ,��#

�������$�� $��%��"' &�-�(�� !�� ,�����,�!��$ �%�� #

"�" �+ !��"� ��,��%" "��-" �%!���"!�%� ��")�!" !��! ,� 

���� !� �.����% !�� ���"�%$� �+ !�� *�++���%! ���#

�����)�" ��(�%� �% �!�� �! !�� ���"�%! *� ' D����!��%"

�% !�� �D� �%*�. �+ ��* *��� $�% �� ��"��(�* �$��""

!�� $�%"�*���* !�,� "��% �%* !�� ���������$�� ����"

�)! !�� *� %�! ������ " %$���%�)" �% !�� !���� ����"'

��� ���)��!��%" �+ ��* *��� �% %��!���% �!�� 

-��� ������� ��"" �%+�)�%$�* � ���������$ �"���!��%

�%* $�)�* ��(� �.�����%$�* ��%� +��- -�!� !�� ���)��#

!��%" �+ ��%!��� �)���� *)� !� !�� ���"�%$� �+ !��

	*���!�$ $����*�� 0�% !�� ��"!5 �%* �+ !�� ,�)%!��%

��""�" �% !�� ;�"!' ���)��!��%" +)�!��� "�)!� �% �!�� 

,� ��(� ���% ,��� �"���!�* �%* �++�$!�(�� ��+)����'

�����+��� �% �!�� !�� *�++���%$�" �% ��* "�/�

*)��%� !�� ��!� ����"!�$�%� ��� ��6�� !� ��(� ���% �%#

+�)�%$�* ��!� � $��,�!�$ $��%��" �%* ������������� '

��� �!!���)!��% �+ !�� *�++���%! �!����% ���)��!��%" !�

*�++���%! ")�"��$��" *)��%� !�� $�%"�*���* !�,� "��% �"

(�� *�++�$)�! ��-�(�� �**�!��%�� )"�+)� ,�!����� �%#

$�)*�%� �%$��%! ��%�!�$ *�!� ��� %��*�* !� $����+ !��"

�"��$!'

��.������	�,���
' ;� -�"� !� !��%6 ��� !�� ������ -�� ,�*�

��""���� !��" ����� ���(�%� �(������� !�� $����$!��%" �%* !�� ��,��%"
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Radius         

Site Specimen L PTD PAPD MTD MAPD DTD DAPD 

Mosbach MM 1949/61 281.0 53.0 30.0 38.0 21.0 50.0 31.0 

Mosbach MM 1949/248 288.0 56.0 29.0 34.0 21.0 48.0 33.0 

Mosbach MM 1956/358 281.0 55.0 29.0 34.0 19.0 46.0 30.0 

Mosbach MM 1964/529 308.0 60.0 33.0 39.0 25.0 56.0 39.0 

Mosbach MM 1955/1136 319.0 60.0 31.0 37.0 22.0 54.0 40.0 

Mosbach MM 1958/42 335.0 65.0 36.0 41.0 23.0 60.0 43.0 

Mosbach MM 1973/299 302.0 57.0 30.0   51.0 32.0 

Mosbach MM 1961/69  66.0 35.0 34.0 24.0   

Mosbach MM 1966/192 323.0 65.0 35.0 39.0 22.0 58.0 41.0 

Mosbach MM 1959/217  62.0 33.0 41.0 23.0   

Mosbach MM 1958/355  54.0 29.0 32.0 18.0   

Mosbach MM 1962/1233  69.0 36.0 39.0 25.0   

Mosbach MM 1961/292 324.0 69.0 35.5 39.0 27.0 61.0 40.0 

Ingarano I1 268.5 56.0 32.0 32.0 24.0 51.0 37.5 

Ingarano I2  53.5 29.0     

Ingarano I3      56.0 34.0 

Ingarano I4  57.0 32.5 34.0 21.0   

Avetrana A1  46.0 24.0 27.5 16.0   

Avetrana A2  52.0 30.0     

Avetrana A3  55.0 31.0     

Avetrana A4  53.0 29.0     

Avetrana A5    30.0 20.0   

Sora - Valle Radice P4215  49.0 25.5     

Sora - Valle Radice P4217      45.2 33.0 

Sora - Valle Radice sn  48.4 25.5     

Sora - Valle Radice sn  45.8 27.5     

Sora - Valle Radice sn  53.1 27.7     

Sora - Valle Radice sn  49.0 25.4     

Sora - Valle Radice sn  44.4 22.7     

Sora - Valle Radice sn      42.5 31.0 

Sora - Valle Radice sn      44.9 31.9 

Sora - Valle Radice sn      45.3 31.3 

Sora - Valle Radice sn      39.7 29.2 

Grotta Romanelli P1691  54.0 30.0     

Grotta Romanelli P1692  50.0 27.0     

Grotta Romanelli P1696      45.0 32.0 

Grotta Romanelli P1698      45.0 33.0 

Grotta Romanelli P1690  50.0 28.5     

Grotta Romanelli P1694  52.0 29.5     

Grotta Romanelli P1699      46.0 32.0 

Grotta Romanelli P1700      46.5 31.0 

Grotta Romanelli P1697      46.0 30.0 

Grotta Romanelli R54V  54.2 30.6     

Grotta Romanelli sn      45.5 31.0 

Grotta Romanelli sn      44.4 30.9 

Grotta Romanelli sn      45.9 32.4 
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Metacarpus         

Site Specimen L PTD PAPD MTD MAPD DTD DAPD 

Mosbach MM 1954/441 294.0 47.0 35.0 28.0 27.5 48.0 27.0 

Mosbach MM 1954/442 286.0 41.5 32.0 27.0 26.5 46.5 27.5 

Mosbach MM 1961/534 277.0 45.0 31.0 25.5 26.0 42.5 26.0 

Mosbach MM 1961/1308 278.0 47.0 35.5 29.0 28.5 48.5 28.0 

Mosbach MM 1961/1059 279.0 45.0 31.0 27.0 26.0   

Mosbach MM 1962/684  46.0 34.0 28.0 24.0   

Mosbach MM 1956/559  45.5 32.0 29.0 28.0   

Mosbach MM 1955/306 268.0 38.5 29.5 25.0 24.0 43.0 25.0 

Mosbach MM 1957/528 271.0 39.0 30.5 22.5 25.0 40.0 26.0 

Mosbach MM 1955/968 290.0 47.0 33.5 27.5 28.0 47.0 29.0 

Mosbach MM 1951/103 277.0 43.0 31.0 25.5 25.0 45.0 26.0 

Mosbach MM 1954/324 298.0 47.0 34.5 29.0 26.0   

Mosbach MM 1957/956    25.5 28.0 46.5 27.5 

Mosbach MM 1958/354  52.0 36.0 35.0 25.0   

Mosbach MM 1958/290    29.0 27.0 46.0 28.0 

Mosbach MM 1965/281  45.5 33.0 29.5 24.0   

Mosbach MM 1959/214 288.0 46.0 33.0 30.0 27.0 47.0 28.0 

Mosbach MM 1956/359 278.0 47.0 32.0 27.0 27.0 45.0 27.0 

Mosbach MM 1958/353 264.0 40.0 29.0 24.5 24.0   

Mosbach MM 1959/581  43.0 32.0 25.0 24.0   

Mosbach MM 1959/580  46.0 32.0 27.0 25.0 47.0 27.0 

Mosbach MM 1952/360  52.0 36.0     

Mosbach MM 1955/1359  49.0 36.0 28.0 29.0   

Mosbach MM 1963/638  45.0 33.5 27.0 27.0   

Mosbach MM 1959/132  45.0 33.0 26.5 27.0   

Mosbach MM 1956/706  45.0 32.0 26.0 25.5   

Mosbach MM 1962/971  44.0 33.0     

Mosbach MM 1952/352 294.0 49.0 35.0 29.0 27.0 48.0 30.0 

Mosbach MD Mb 665 272.0 46.0 33.0 26.5 27.0 48.0 28.0 

Mosbach MD Mb 389 282.0 44.0 31.0 27.0 27.0 46.5 27.0 

Ingarano I5 245.0 40.5 31.0 24.0 23.5 40.5 27.5 

Ingarano I6 247.0 40.5 33.0 23.5 23.5 41.0 27.5 

Ingarano I7  37.5 27.0     

Ingarano I8       29.0 

Ingarano I9      42.0 27.0 

Ingarano I10    23.0 22.0   

Avetrana A6  39.0 28.0     

Avetrana A7   31.0     

Avetrana A8  36.0 25.5     

Avetrana A9  40.5 29.0     

Avetrana A10  36.0 26.0 21.5 21.0   

Avetrana A11    25.0 28.0 44.0 32.0 

Avetrana A12      40.0 28.0 

Grotta del Fossellone P90.1 265.0 44.0 34.0 30.0 30.0 46.0 28.5 

Grotta del Fossellone P90.1 256.0 42.0 31.0 24.0 26.0 43.0 29.0 

Grotta del Fossellone P10.58      39.0 26.0 

Sora - Valle Radice P4230 244.0 36.0 27.0 20.5 22.0 38.5 26.0 

Sora - Valle Radice sn  36.7 25.8     

Sora - Valle Radice sn  41.2 29.6     

Sora - Valle Radice sn  35.7 27.0     

Sora - Valle Radice sn  36.4 27.5     

Sora - Valle Radice sn  40.0 28.6     

Sora - Valle Radice sn  39.8 28.2     

Sora - Valle Radice sn      41.0 26.5 

Sora - Valle Radice sn      41.5 27.8 

Grotta Romanelli P1724 244.5 38.0 28.0 22.0 22.5 38.5 27.0 

����������
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Metacarpus         

Site Specimen L PTD PAPD MTD MAPD DTD DAPD 

Grotta Romanelli P1732      46.0 29.0 

Grotta Romanelli P1725  44.0 30.0     

Grotta Romanelli P1737      38.5 27.0 

Grotta Romanelli P1735      37.0 25.2 

Grotta Romanelli P1733      45.8 31.0 

Grotta Romanelli sn      37.5 25.4 

Grotta Romanelli sn      39.2 27.3 

Grotta Romanelli sn      42.8 28.7 

Grotta Romanelli sn      41.1 28.0 

Grotta Romanelli sn      44.5 29.8 

Grotta Romanelli sn      38.4 25.6 

Grotta Romanelli sn      41.2 27.7 

Grotta Romanelli sn      46.7 27.6 

Grotta Romanelli sn  39.7 27.9     

Grotta Romanelli sn      45.4 28.5 

Grotta Romanelli sn      43.4 26.7 

Grotta Romanelli sn      40.3 26.1 

Grotta Romanelli sn      42.7 27.5 

Grotta Romanelli sn      36.9 25.0 

Grotta Romanelli sn      40.1 26.4 

Grotta Romanelli sn      36.6 25.4 

Grotta Romanelli sn      42.5 26.8 

Tibia        

Site Specimen L PTD PAPD MTD MAPD DTD DAPD 

Mosbach MM 1972/135 409.0  95.0 40.0 35.0 55.0  

Mosbach MM 1957/587      48.0 35.5 

Mosbach MM 1954/68      49.0 38.0 

Mosbach MM 1959/137      48.5 38.0 

Mosbach MM 1961/1118      60.0 42.0 

Mosbach MM 1962/1772      50.5 37.0 

Mosbach MM 1961/201    37.0 30.5 55.0 42.5 

Mosbach MM 1956/186    30.0 28.0 50.0 35.0 

Mosbach MM 1957/357    33.0 29.0 45.0 34.0 

Mosbach MM 1957/181    43.0 37.0 61.0 47.0 

Mosbach MM 1954/519    37.0 28.0 55.0 43.0 

Mosbach MM 1961/76      55.0 43.0 

Mosbach MM 1955/377 411.0 92.0  36.0 31.0 58.0 42.0 

Ingarano I11 336.5 76.0 71.5 32.5 32.0 50.5 40.0 

Ingarano I12    31.5 27.0 51.0 42.0 

Ingarano I13      57.0 42.0 

Ingarano I14 375.0 85.0 78.0 25.0 30.0 51.0 41.0 

Avetrana A13    32.0 27.0 51.5 41.0 

Avetrana A14      50.0 40.0 

Grotta del Fossellone P1065      50.0 40.0 

Riparo di Fumane A10V75      56.0 44.5 

Sora - Valle Radice P4235 325.0 64CA 68.0 25.0 27.0 48.0 36.0 

Sora - Valle Radice sn   63.2 67.0    

Sora - Valle Radice sn      41.7 34.0 

Sora - Valle Radice sn      41.7 32.1 

Sora - Valle Radice sn      40.0 32.6 

Sora - Valle Radice sn      53.6 42.3 

Sora - Valle Radice sn      42.4 35.0 

Sora - Valle Radice sn      41.8 33.8 

Sora - Valle Radice sn      43.1 33.5 
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Tibia        

Site Specimen L PTD PAPD MTD MAPD DTD DAPD 

Sora - Valle Radice sn      40.5 30.2 

Sora - Valle Radice sn      42.6 33.5 

Grotta Romanelli P1755  71.0 62.5     

Grotta Romanelli P1765      45.0 34.0 

Grotta Romanelli P1759      47.0 39.0 

Grotta Romanelli P1754  78.2 75.0     

Grotta Romanelli P1756  62.0 61.0     

Grotta Romanelli P1766      50.0 41.0 

Grotta Romanelli P1760      49.0 37.0 

Grotta Romanelli P1764      47.0 37.0 

Grotta Romanelli P1758      47.0 36.0 

Grotta Romanelli P1762      47.2 37.5 

Grotta Romanelli sn      45.8 32.7 

Grotta Romanelli sn      46.4 35.4 

Grotta Romanelli sn      45.2 36.4 

Metatarsus         

Site Specimen L PTD PAPD MTD MAPD DTD DAPD 

Mosbach MM 1961/324 316.0 41.0 46.0 29.0 30.0 45.0 30.0 

Mosbach MM 1956/667 312.0   26.0 30.0 44.5  

Mosbach MM 1955/459  40.0 41.0 25.0 30.0   

Mosbach MM 1962/847 329.0 42.0 45.5 28.0 31.5 49.0 30.0 

Mosbach MM 1957/324 302.0 34.0 40.0 25.0 30.5 41.5 25.5 

Mosbach MM 1961/535  35.0 40.0 24.0 27.0   

Mosbach MM 1951/355 303.0  41.0 24.0 28.0 44.5 29.0 

Mosbach MM 1955/1021  40.0 42.0 26.0 29.0   

Mosbach MM 1961/126 316.0 42.0 42.0 26.0 30.0   

Mosbach MM 1955/1134  40.0 43.0 26.5 33.0   

Mosbach MM 1957/703 302.0 38.0 43.0 24.0 32.0 42.0 28.0 

Mosbach MM 1957/806 318.0 44.0 48.0 27.5 34.0 49.0 29.0 

Mosbach MM 1957/569  39.0 43.5 26.5 28.0   

Mosbach MM 1957/991  47.5 50.0 29.0 35.0   

Mosbach MM 1958/807  44.0 47.0     

Mosbach MM 1971/34  36.5 40.0 24.5 26.0   

Mosbach MM 1957/759  37.5 43.0 25.0 27.0   

Mosbach MM 1967/50  43.0 47.0 26.0 29.5   

Mosbach MM 1957/758  36.5 41.0 24.0 29.0   

Mosbach MM 1958/122 312.0 44.0 47.5 26.5 29.0 48.5 30.0 

Mosbach MM 1958/502 312.0 41.0 44.5 25.0 30.0 44.0 30.0 

Mosbach MM 1958/121 335.0 48.0 51.0 32.0 36.0 58.0 34.5 

Mosbach MM 1959/353 321.0 42.0 45.5 28.0 29.5  28.0 

Mosbach MM 1954/222      48.0 29.0 

Mosbach MM 1962/571  39.5 42.0     

Mosbach MM s. n.  41.0 44.0     

Mosbach MM 1970/123    27.0 30.5 47.0 30.0 

Mosbach MM 1969/130    27.0 31.5 47.0 31.0 

Mosbach MM 1961/824      48.0 29.0 

Mosbach MM 1962/970      46.0 28.5 

Mosbach MM 1961/127    29.0 31.5 49.5 30.0 

Mosbach MM 1959/756    27.0 28.0 53.0 29.0 

Mosbach MM 1962/419      49.5 32.5 

Mosbach MM 1961/718      48.0 30.0 

Mosbach MM 1970/122      47.5 30.5 

Mosbach MM 1957/244  36.0 38.0 25.5 28.0   

Mosbach MM 1956/764  40.0 44.0 25.5 27.5   
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Metatarsus         

Site Specimen L PTD PAPD MTD MAPD DTD DAPD 

Mosbach MM 1953/393  39.0 41.0 26.0 27.0   

Mosbach MM 1961/604  39.0 44.5     

Mosbach MM 1962/1376  37.0 39.5 25.0 25.5   

Mosbach MM 1961/1057  38.0 41.5 25.5 27.0   

Mosbach MM 1957/581  38.0 40.0     

Mosbach MM 1968/76  40.0 43.0 24.0 27.0   

Mosbach MM 1949/379 321.0 44.0 47.0 28.0 31.0 52.0 32.0 

Mosbach MD Mb 372 317.0  47.0 29.0 32.0 52.0 33.0 

Mosbach MD Mb 371  47.0 46.0 28.0 29.0   

Ingarano I15 276.0 39.5 42.0 28.0 27.0 40.5 30.0 

Ingarano I16  35.5 36.0 18.5 25.5   

Ingarano I17  36.5 36.5     

Ingarano I18  40.0 46.0 28.0 33.0   

Avetrana A15  29.0 31.0     

Avetrana A16  34.0 37.0     

Avetrana A17  32.0 33.0 20.5 23.5   

Avetrana A18    21.0 24.0   

Avetrana A19  34.0 37.0 21.0    

Avetrana A20  35.0 38.0 22.0 28.0   

Grotta del Fossellone P1061      42.0 27.5 

Grotta del Fossellone P90.3 279.2 39.0 41.0 24.5 28.5 45.0 29.5 

Grotta del Fossellone P1059  34.0 37.5     

Grotta del Fossellone P1062      46.0 29.0 

Sora - Valle Radice P4246 282.0 39.0 39.0 23.5 28.0 42.0 27.0 

Sora - Valle Radice sn  36.7 38.3     

Sora - Valle Radice sn  36.3 37.2     

Sora - Valle Radice sn  33.4 34.6     

Sora - Valle Radice sn  36.6 40.2     

Sora - Valle Radice sn      39.8 25.6 

Sora - Valle Radice sn      39.2 25.1 

Sora - Valle Radice sn      34.7 24.7 

Sora - Valle Radice sn      38.6 26.5 

Grotta Romanelli P1796      40.2 28.0 

Grotta Romanelli P1788  35.0 37.0     

Grotta Romanelli P1795      42.0 27.0 

Grotta Romanelli sn  33.7 35.1     

Grotta Romanelli sn      39.0 26.8 

Astragalus     

Site Specimen Hl Hm TD 

Mosbach MM 1957/518 62.0 57.0 40.0 

Mosbach MM 1955/318 62.0 57.0 38.0 

Mosbach MM 1950/585 69.0 63.0 46.0 

Mosbach MM 1955/1150 65.0 62.0 40.0 

Mosbach MM 1954/642 64.0 60.0 42.0 

Mosbach MM 1957/48 63.0 59.5 40.0 

Mosbach MM 1954/770 60.0 57.0 39.0 

Mosbach MM 1956/587 58.0 55.0 38.0 

Mosbach MM 1959/799 60.0 55.0 38.0 

Mosbach MM 1954/619 64.0 60.0 40.0 

Mosbach MM 1955/978 60.0 55.0  

Mosbach MM 1955/975 65.0 61.0 42.0 

Mosbach MM 1959/856 63.0 57.0 41.0 

Mosbach MM 1955/1250 61.0 57.0 37.0 
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Astragalus     

Site Specimen Hl Hm TD 

Mosbach MM 1961/512 63.0 57.0 40.0 

Mosbach MM 1961/901 65.0 61.0 40.0 

Mosbach MM 1960/61 64.0 59.5 41.0 

Mosbach MM 1959/745 69.0 65.0 45.0 

Mosbach MM 1960/51 65.0 63.0 42.0 

Mosbach MM 1961/598 66.0 61.0 44.0 

Mosbach MM 1961/58 62.0 57.0 40.0 

Mosbach MM 1957/533 64.0 59.0 42.0 

Mosbach MM 1968/253 63.0 60.0 41.5 

Mosbach MM 1958/575 63.0 57.0 41.0 

Mosbach MM 1961/131 62.0 58.0 38.0 

Mosbach MM 1959/668 63.0 59.0 38.0 

Mosbach MM 1957/590 80.0 76.0 47.0 

Ingarano I19 55.0 52.0 37.0 

Ingarano I20 49.0 47.0 32.0 

Ingarano I21 54.0 49.5 37.0 

Ingarano I22 54.0 48.0 38.0 

Ingarano I23   35.0 

Ingarano I24 53.0 49.0 34.0 

Ingarano I25 53.0 49.5 36.0 

Ingarano I26  46.0  

Ingarano I27  47.0  

Ingarano I28  49.0 34.0 

Ingarano I29  51.5  

Ingarano I30  45.0  

Ingarano I31 50.0 44.5 32.0 

Ingarano I32 49.5 45.0 32.0 

Avetrana A21  49.0  

Avetrana A22 53.5 51.0 35.0 

Avetrana A23 52.0 47.5 34.0 

Avetrana A24 57.5 54.0 38.0 

Grotta del Fossellone P1069-1 53.5 49.0 35.0 

Grotta del Fossellone P1068 49.0 45.0 31.1 

Grotta del Fossellone P1071 57.0 53.0 36.0 

Grotta del Fossellone P1070 54.0 51.0 37.8 

Sora - Valle Radice P4242 48.7 45.2 30.5 

Sora - Valle Radice sn 48.0 42.8 31.3 

Sora - Valle Radice sn 51.9 47.2 33.5 

Sora - Valle Radice sn 53.2 49.5 34.3 

Sora - Valle Radice sn  49.0 33.0 

Sora - Valle Radice sn 47.5 45.9 28.6 

Palidoro PAL59 55.3 50.7 34.0 

Palidoro PAL59 53.5 49.3 34.7 

Palidoro PAL59 55.1 50.7 34.6 

Palidoro PAL59 55.4 52.5 35.6 

Palidoro PAL59 50.0 47.0 30.3 

Grotta Romanelli P1774 51.0 48.0 33.0 

Grotta Romanelli P1769-2 52.5 49.5 33.0 

Grotta Romanelli P1769-1 54.0 50.0 33.0 

Grotta Romanelli P1770-1 48.0 46.0 29.0 

Grotta Romanelli P1772-2 54.0 52.0 34.0 

Grotta Romanelli P1772-1 55.2 51.5 33.0 

Grotta Romanelli P1771-1 51.2 49.0 28.0 

Grotta Romanelli P1771-2 52.0 48.5 31.0 

Grotta Romanelli P1770-2 52.0 48.5 32.0 

Grotta Romanelli P1773 45.0 42.0 28.0 
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Astragalus     

Site Specimen Hl Hm TD 

Grotta Romanelli sn 54.8 53.3 33.0 

Grotta Romanelli sn 49.9 47.5 30.3 

Grotta Romanelli sn 52.1 48.7 32.5 

Grotta Romanelli sn  53.0 37.5 

Grotta Romanelli sn 58.3 52.4 32.3 

Grotta Romanelli sn 55.0 50.6 35.0 
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