
��'LH�$XWRUHQ� GDQNHQ� GHU�'HXWVFKHQ� )RUVFKXQJVJHPHLQVFKDIW� I�U� GLH�8QWHUVW�W]XQJ� GHU
$UEHLW�LP�5DKPHQ�GHV�*UDGXLHUWHQNROOHJV�')*�*5.��������+HUU�'U��%��.URPHU����&�/DERU
GHU�+HLGHOEHUJHU�$NDGHPLH�GHU�:LVVHQVFKDIWHQ���EHUQDKP�GLH���&�'DWLHUXQJ�GHU�3UREHQ�
'LH�+HUUHQ�3URI��'U��6��)LQN��,QVWLWXW�I�U�)RUVWERWDQLN�XQG�%DXPSK\VLRORJLH��8QLYHUVLWlW
)UHLEXUJ���'U��7��/XGHPDQQ�XQG�:��1|ONHQ��,QVWLWXW�I�U�%LRORJLH�,,��8QLYHUVLWlW�)UHLEXUJ�
KDEHQ�GXUFK�GLH�+RO]EHVWLPPXQJ�GLYHUVHU�3UREHQ�HLQHQ�ZHVHQWOLFKHQ�%HLWUDJ�]XU�ZHLWHUHQ
,QWHUSUHWDWLRQ�GHV�'DWHQPDWHULDOV�JHOLHIHUW��'HQ�+HUUHQ�:��0HGHU�XQG�'��.OHSSHU��+HLPDW�
XQG�*HVFKLFKWVYHUHLQ�6W��*HRUJHQ��JDEHQ�]DKOUHLFKH�$QUHJXQJHQ�XQG�+LOIHVWHOOXQJHQ��$OOHQ
VHL�I�U�,KUH�+LOIH�DXVGU�FNOLFK�JHGDQNW�
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+ROR]lQH� /DQGVFKDIWVJHVFKLFKWH� LP� HXURSlLVFKHQ� +DXSW�
ZDVVHUVFKHLGHQJHELHW�GHV�0LWWOHUHQ�6FKZDU]ZDOGHV�

6XPPDU\
7KH�KLVWRU\�RI�WKH�+RORFHQH�ODQGVFDSH�LQ�WKH�ZDWHUVKHG�DUHD�RI�WKH�&HQWUDO
%ODFN�)RUHVW�EHWZHHQ�6W�*HRUJHQ�DQG�7ULEHUJ�FDQ�EH�VXEGLYLGHG�LQWR�SKDVHV
RI� DFWLYLW\� DQG� VWDELOLW\� GXH� WR� JHRPRUSKRORJLFDO� DQG� VHGLPHQWRORJLFDO
UHVHDUFK� UHVXOWV�� 7KH� HDUO\� SKDVHV� DUH� FDXVHG� E\� FOLPDWLF� DQG� WHFWRQLF
IDFWRUV�� 3UHYLRXVO\� ZH� VXJJHVWHG�� WKDW� WKH� ILUVW� LQWHQVLYH� LQIOXHQFHV� E\
KXPDQV�RQ� WKH�JHRPRUSKRG\QDPLFV� LQ� WKH�ZDWHUVKHG�DUHD�DUH�FRQQHFWHG
ZLWK� WKH�FRORQL]DWLRQ�DFWLYLWLHV�RI� WKH�PRQDVWHU\�6W�*HRUJHQ� �IRXQGHG�DW
�������5HFHQW�UHVHDUFK�UHVXOWV�LQGLFDWH�WKDW�WKH�DQWKURSRJHQLF�LQIOXHQFH�RQ
WKH�ODQGVFDSH�JHQHVLV�DOUHDG\�WRRN�SODFH�GXULQJ�WKH�HDUO\�$ODPDQQLF�SHULRG
DQG�ZLWK� LQFUHDVLQJ� LQWHQVLW\� GXULQJ� WKH� HDUO\�0LGGOH�$JHV�� &RUUHODWLYH
VHGLPHQWV� RI� VRLO� ORVV� RFFXUUHG� GXULQJ� WKH� HDUO\� 0HGLHYDO� WLPHV�� 7KH
H[DPLQHG� VHGLPHQWV� SDUWO\� VKRZ� D� KLJK� SURSRUWLRQ� RI� UDZ� PDWHULDOV�
7KHUHIRUH� ZH� VXJJHVW� WKDW� WKH� NLQG� RI� ODQGXVH� PHDVXUHV� FRQWULEXWHG� WR
VWURQJ� HURVLRQ� HYHQWV�� 7KH� LPSRUWDQW� UROH� RI� KXPDQV� IRU� ODQGIRUPLQJ
SURFHVVHV�FRQWLQXHV�LQWR�WKH�HDUO\�0RGHUQ�WLPHV�XS�WR�WKH�FXUUHQW�GD\��ZKHUH
IDUPLQJ�DQG� IRUHVWU\�KDYH� LQWHQVLYHO\� LQIOXHQFHG� WKH�GHYHORSPHQW�RI� WKH
ODQGVFDSH��$�PDUNHG�H[DPSOH�LV�JXOO\�HURVLRQ�FDXVHG�E\�SRRO�GUDLQDJH�
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� (LQI�KUXQJ
,P�')*�*UDGXLHUWHQNROOHJ�²*HJHQZDUWVEH]RJHQH�/DQGVFKDIWVJHQHVH¨�ZLUG
YRQ�GHU�+\SRWKHVH�DXVJHJDQJHQ��GDVV�GLH�/DQGVFKDIW�GHU�5HJLR�7UL5KHQD
�2EHUUKHLQWLHIODQG� XQG� DQJUHQ]HQGH� 0LWWHOJHELUJH�� ZHVHQWOLFK� VWlUNHU
KLVWRULVFK��EHUSUlJW�ZRUGHQ�LVW�DOV�ELVKHU�EHNDQQW��0b&.(/�HW�DO��������
'LHVH�+\SRWKHVH�ZLUG�HEHQVR� I�U�GDV�HXURSlLVFKH�+DXSWZDVVHUVFKHLGHQ�
JHELHW�GHV�6FKZDU]ZDOGHV�DQJHQRPPHQ��ZR�GHU�%HJLQQ�XQG�GLH�,QWHQVLWlW
GHV�(LQJULIIHV�ELVKHU�XPVWULWWHQ�LVW��'LH�JHRPRUSKRORJLVFK�VHGLPHQWRORJL�
VFKH�$UEHLW�]XU�DQWKURSRJHQHQ�/DQGVFKDIWVJHQHVH�HQWODQJ�GHU�+DXSWZDVVHU�
VFKHLGH�EHIDVVW�VLFK�PLW�GLHVHU�7KHPDWLN�XQG�JLEW�$XVNXQIW��EHU�GDV�JHR�
PRUSKRG\QDPLVFKH� 3UR]HVVJHVFKHKHQ� VHLW� GHU� HUVWHQ� 6LHGOXQJVWlWLJNHLW�
(UVWH�(UJHEQLVVH�GDUDXV�ZHUGHQ�YRUJHVWHOOW�XQG�PLW�GHQHQ�YRUDXVJHJDQJHQHU
)RUVFKXQJVSURMHNWH�YHUNQ�SIW��(LQHQ�hEHUEOLFN�JHEHQ�0b&.(/�X��5g+5,*
������0b&.(/�X��=2//,1*(5�������0b&.(/������XQG�)5,('0$11������
=LHO�GLHVHV�%HLWUDJHV�LVW�HV�����GLH�/DQGVFKDIWVJHVFKLFKWH�VHLW�GHP�6SlW�

JOD]LDO�ELV�]XU�8UEDUPDFKXQJ�GXUFK�GHQ�0HQVFKHQ�]X�VNL]]LHUHQ�XQG����GLH
$XVZLUNXQJHQ� GHU� LQ� GHU� 1DFKOLPHV]HLW� HLQVHW]HQGHQ� 1XW]XQJ� DXI� GLH
/DQGVFKDIWVJHQHVH�GDU]XVWHOOHQ�

� 0HWKRGHQ
(QWVSUHFKHQG� GHP� )RUVFKXQJV]LHO� GHV� *UDGXLHUWHQNROOHJV� ZXUGHQ� YHU�
VFKLHGHQH�QDWXU��XQG�JHLVWHVZLVVHQVFKDIWOLFKH�$UEHLWVPHWKRGHQ�HLQJHVHW]W
XQG� LQ� LQWHUGLV]LSOLQlUHU� =XVDPPHQDUEHLW� EHVSURFKHQ�� 6LH� XPIDVVHQ� GLH
(LQPHVVXQJ�YRQ�7DO��XQG�4XHUSURILOHQ�PLW�HLQHP�5HGXNWLRQVWDFK\PHWHU�
(QWODQJ� GLHVHU� UHSUlVHQWDWLYHQ�*HOlQGHWUDQVHNWH�ZXUGHQ�%RKUXQJHQ� YRU�
JHQRPPHQ�XQG�6FK�UIJUXEHQ�DQJHOHJW��'LH�JHRPRUSKRORJLVFKH��VHGLPHQWR�
ORJLVFKH� XQG� ERGHQJHRJUDSKLVFKH� $XIQDKPH� IDQG�PLW� +LOIH� GHU� %RGHQ�
NXQGOLFKHQ�.DUWLHUDQOHLWXQJ��$5%(,76*5833(�%2'(1�������VWDWW��'LH�%R�
GHQSUREHQ�ZXUGHQ� ]XVlW]OLFK� LP� /DERU� DQDO\VLHUW� �.RUQJU|�H�� &RUJ�� S+�:HUW���)�U�GLH�VWUDWLJUDSKLVFKH�XQG�FKURQRORJLVFKH�(LQRUGQXQJ�GHU�$EODJH�
UXQJHQ� ZXUGHQ� 3DOlRE|GHQ��0DNURUHVWH� XQG� $UWHIDNWH� DXVJHZHUWHW�� 'LH
DEVROXWHQ�$OWHU�GHU�]DKOUHLFKHQ�RUJDQLVFKHQ�)XQGH�LP�6HGLPHQWN|USHU�ZLH
+RO]NRKOH��7RUIODJHQ�XQG�VXEIRVVLOH�+|O]HU�VLQG�PLW�GHU� ��&�0HWKRGH�LP
/DERU�GHU�+HLGHOEHUJHU�$NDGHPLH�GHU�:LVVHQVFKDIWHQ�EHVWLPPW�ZRUGHQ�
'LH�+|O]HU�XQG�+RO]NRKOHQVW�FNH�ZXUGHQ�]XGHP�YRP�,QVWLWXW� I�U�)RUVW�
ERWDQLN�XQG�%DXPSK\VLRORJLH�VRZLH�YRP�,QVWLWXW�I�U�%LRORJLH�,,�GHU�8QL�
YHUVLWlW� )UHLEXUJ� EH]�JOLFK� GHU�%DXPDUW� EHVWLPPW� XQG� WHLOZHLVH� GHQGUR�
|NRORJLVFK�XQWHUVXFKW�
'LH�5HNRQVWUXNWLRQ�GHU�DQWKURSRJHQHQ�(LQIO�VVH�DXI�GLH�*HRPRUSKRG\�

QDPLN�HUIROJWH�DQKDQG�YRQ�KLVWRULVFKHQ�.DUWHQ��/XIWELOGHUQ�XQG�&KURQLNHQ�
GLH�5�FNVFKO�VVH�DXI�GLH�%HVLHGOXQJ��GLH�/DQGQXW]XQJ�XQG�GHQ�/DQGQXW�
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]XQJVZDQGHO� OLHIHUQ��:LFKWLJH� ,QIRUPDWLRQHQ� HUKLHOWHQ�GLH�$XWRUHQ� DXFK
GXUFK�,QWHUYLHZV�PLW�GHQ�DQVlVVLJHQ�/DQGZLUWHQ�XQG�9HUWUHWHUQ�GHU�+HLPDW�
XQG�*HVFKLFKWVYHUHLQH�

� 'HU�8QWHUVXFKXQJVUDXP
'HU�8QWHUVXFKXQJVUDXP�EHILQGHW�VLFK�QDFK�GHU�QDWXUUlXPOLFKHQ�*OLHGHUXQJ
YRQ�),6&+(5�X��./,1.��������DQ�GHU�1DKWVWHOOH�GUHLHU�1DWXUUlXPH��D��GHP
0LWWOHUHQ�7DOVFKZDU]ZDOG��E��GHP�2VWUDQG�GHV�0LWWOHUHQ�6FKZDU]ZDOGHV
XQG�F��GHP�6�G|VWOLFKHQ�6FKZDU]ZDOG��'HU�0LWWOHUH�7DOVFKZDU]ZDOG� LVW
JHNHQQ]HLFKQHW�YRQ�WLHI�LQV�*UXQGJHELUJH�HLQJHVFKQLWWHQHQ�.HUEWlOHUQ��GLH
YRQ� GHQ� 7ULEXWlUHQ� GHV� 5KHLQV�� LP�:HVHQWOLFKHQ� GXUFK� GDV�.LQ]LJ�(O]�
6\VWHP��HQWZlVVHUW�ZHUGHQ��'DV�HKHPDOV�DXIOLHJHQGH�'HFNJHELUJH�LVW�KLHU�
DEJHVHKHQ�YRQ�*HVWHLQVUHVWHQ�HQWODQJ�YRQ�9HUZHUIXQJVOLQLHQ��DXVJHUlXPW�
=X�GLHVHP�1DWXUUDXP�]lKOW�GDV�UKHQDQLVFKH�+H[HQEDFKWDO��GDV�GXUFK�GHQ
*UHPPHOVEDFK�]XU�*XWDFK�HQWZlVVHUW�ZLUG��$EE�����
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,P�6�G|VWOLFKHQ�6FKZDU]ZDOG�XQG�DP�2VWUDQG�GHV�6FKZDU]ZDOGHV�ELOGHW
GHU�%XQWVDQGVWHLQ�JUR�IOlFKLJ�QDFK�(�DEJHGDFKWH�3ODWHDXV��GLH�LQVEHVRQGHUH
LP�6�G|VWOLFKHQ�6FKZDU]ZDOG�GXUFK�GDQXELVFKH�0XOGHQ��XQG�0XOGHQVRK�
OHQWlOHU�YRQHLQDQGHU�JHWUHQQW�VLQG��(V�KDQGHOW�VLFK�XP�GDV�YHUHUEWH�5HOLHI�
GDV�LP�7HUWLlU�GXUFK�HUVWH��VLFK�HLQVFKQHLGHQGH�)O�VVH�DXI�GHU�DXIVWHLJHQGHQ
6FKLFKWWDIHO�JHELOGHW�ZXUGH��/,(+/��������'LH�(QWZlVVHUXQJ�HUIROJW��EHU�
ZLHJHQG�GXUFK�GLH�NRQVHTXHQWHQ�)O�VVH�%ULJDFK�XQG�%UHJ�]XU�'RQDX�KLQ�
%HVRQGHUV� GHU� 2VWUDQG� GHV� 0LWWOHUHQ� 6FKZDU]ZDOGHV� ZXUGH� DE� GHP

3OLR]lQ� YRP� UKHQDQLVFKHQ� )OXVVV\VWHP� DQJH]DSIW� �'21*86� ������� $Q
0LWWHO��XQG�2EHUODXI�GHU�6FKLOWDFK��GLH�ZLH�GLH�*XWDFK�LQ�GLH�.LQ]LJ�P�Q�
GHW��PDFKW� VLFK� GDV� GXUFK� HLQH� VWDUNH�(LQWLHIXQJ� EHPHUNEDU��$QGHUV� GLH
REHUH�6FKLOWDFK��VLH�ZLUG�]ZDU�]XP�5KHLQ�HQWZlVVHUW��WURW]GHP�ZHLVHQ�GLH
7lOHU�QRFK�HLQHQ�GDQXELVFKHQ�5HOLHIFKDUDNWHU�DXI��$EE������'HU�*HJHQVDW]
]ZLVFKHQ� GDQXELVFKHP� XQG� UKHQDQLVFKHP� 5HOLHIIRUPHQW\S� EHGLQJW� GDV
9RUKHUUVFKHQ�XQWHUVFKLHGOLFKHU�1XW]XQJHQ��,P�UKHQDQLVFKHQ�+H[HQEDFKWDO
GRPLQLHUHQ�)RUVWH��LQ�GHQ�0XOGHQWlOHUQ�GHU�REHUHQ�6FKLOWDFK�WULWW�*U�QODQG
XQG�$FNHUEDX�LQ�GHQ�9RUGHUJUXQG��OHGLJOLFK�GLH�%XQWVDQGVWHLQKRFKIOlFKHQ
VLQG�JU|�WHQWHLOV�EHZDOGHW�
'LH�6FKLFKWJUHQ]H�]ZLVFKHQ�GHU�ZDVVHUGXUFKOlVVLJHQ�%XQWVDQGVWHLQGHFNH

XQG�GHP�ZDVVHUVWDXHQGHQ�*UDQLWVRFNHO�VWHOOW�HLQHQ�4XHOOKRUL]RQW�GDU��GHU
VLFK�LP�$UEHLWVJHELHW�LQ�)RUP�YRQ�FKDUDNWHULVWLVFKHQ�4XHOOPXOGHQ�lX�HUW�
8QWHUKDOE�GLHVHV�*HVWHLQVZHFKVHOV�NRPPHQ�]XGHP�YHUEUHLWHW�$EVWXU]PDV�
VHQ�YRQ�%XQWVDQGVWHLQ�YRU��6$8(5��������(V�KDQGHOW�VLFK�XP�%ORFNDQKlX�
IXQJHQ��GLH�LP�3OHLVWR]lQ�XQWHU�SHULJOD]LDOHQ�%HGLQJXQJHQ�YHUODJHUW�ZXU�
GHQ��6RZRKO�GLH�0XOGHQWlOHU�GHU�REHUHQ�6FKLOWDFK�DOV�DXFK�GDV�.HUEWDO�GHV
+H[HQEDFKV�VLQG�LQ�GHQ�7ULEHUJHU�*UDQLW�HLQJHWLHIW��'LH�+lQJH�LP�8QWHUVX�
FKXQJVJHELHW�ZHUGHQ�KlXILJ�YRQ�JUXVLJHQ�ELV�VDQGLJ�OHKPLJHQ�KROR]lQHQ
+DQJVFKXWWGHFNHQ�JHELOGHW��3HULJOD]LDOH�/DJHQ�VFKHLQHQ�KLQJHJHQ�ZHQLJHU
YHUEUHLWHW�]X�VHLQ�DOV�ELVKHU�DQJHQRPPHQ�
� /DQGVFKDIWVJHQHVH�YRU�GHU�PHQVFKOLFKHQ�(LQIOXVVQDKPH
$P�(QGH�GHV�3OHLVWR]lQV�KHUUVFKWH�HLQ�SHULJOD]LDO�JHSUlJWHV�$XVJDQJVUHOLHI
YRU�� GDV� DP� hEHUJDQJ� ]XP� +ROR]lQ� GXUFK� YHUVWlUNWH� IOXYLDOH� *HRPRU�
SKRG\QDPLN� �EHUIRUPW� ZXUGH� �0b&.(/� X�� =2//,1*(5� ������ �$EE�� ���
:lKUHQG�GLHVHU�(URVLRQVSKDVH�IDQG�HLQH��7HLO��$XVUlXPXQJ�GHU�SHULJOD]LD�
OHQ�'HFNVFKLFKWHQ�VWDWW��6LH�IHKOHQ�LQ�GHQ�6FK�UIJUXEHQ�VRZRKO�LP�+H[HQ�
EDFKWDO� DOV� DXFK� LP�REHUHQ�6FKLOWDFKJHELHW��5HVWH� YRQ�7DOOHLVWHQ� DQ� GHQ
+lQJHQ�LP�REHUHQ�6FKLOWDFKJHELHW�ZHLVHQ�DXI�HLQH�]ZHLWH�(LQVFKQHLGXQJV�
SKDVH�DP�hEHUJDQJ�YRP�%RUHDO�]XP�$WODQWLNXP��XP�������%3��KLQ��0b�
&.(/�X��5g+5,*��������$OV�P|JOLFKH�8UVDFKH�I�U�GLH�(LQVFKQHLGXQJVSKDVHQ
NRPPHQ�QHEHQ�WHNWRQLVFKHQ�LQVEHVRQGHUH�NOLPDWLVFKH�)DNWRUHQ�LQ�%HWUDFKW
�0b&.(/�������



+ROR]lQH�/DQGVFKDIWVJHVFKLFKWH

���

Ausgangsrelief
periglazial überprägte Landschaft

klimatische Einflüsse,
Tektonik u.a.

Geomorphodynamische
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Stabilitätsphase

Einschneidung
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Einschneidung
am Übergang
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(um 8000 BP)

Torfbildung ab dem Atlantikum bis
ins Subboreal hinein

(ca. 6000 bis 4000 BP)

Teilausräumung der
pleistozänen Fließerden

Hangkanten und Talleisten;
14C-Datierungen

Niedermoortorfe;
14C-Datierungen

Grafik: Steffen Häbich, 2005

Abb. 2: Die Landschaftsgenese im Mittleren Schwarzwald vor dem
anthropogenen Eingriff (nach MÄCKEL 2001; MÄCKEL und
ZOLLINGER 1989, verändert)

,P� )DOOH� GHU� ]ZHLWHQ� IOXYLDOHQ� $NWLYLWlWVSKDVH� PXVV� EHLVSLHOVZHLVH� PLW
K|KHUHQ�1LHGHUVFKOlJHQ�XQG�K|KHUHQ�7HPSHUDWXUHQ�JHUHFKQHW�ZHUGHQ��DOVR
PLW�%HGLQJXQJHQ�� GLH� HLQH� JHVFKORVVHQH�%RGHQEHZDFKVXQJ� EHJ�QVWLJHQ�
'XUFK�GLHVHQ�(URVLRQVVFKXW]� IlOOW� GHU�6HGLPHQWHLQWUDJ�JHULQJHU� DXV��ZR�
GXUFK�VLFK�OHW]WOLFK�GLH�(LQWLHIXQJ�YHUVWlUNHQ�NDQQ��0b&.(/��������(LQH
NOLPDWLVFK�EHGLQJWH�9HUPRRUXQJ�XQG�7RUIHQWZLFNOXQJ�HUIROJWH�LP�:DVVHU�
VFKHLGHQJHELHW�YRP�$WODQWLNXP�ELV�LQ�GDV�6XEERUHDO�KLQHLQ�XQG�EHOHJW�HLQH
JHULQJH�IOXYLDOH�$NWLYLWlW�PLW�HLQHU�JHRPRUSKRG\QDPLVFKHQ�6WDELOLWlW��0b�
&.(/�X��=2//,1*(5��������(LQH�5HDNWLYLHUXQJ�GHU�*HRPRUSKRG\QDPLN�OlVVW
VLFK�GDQQ� LQ�=XVDPPHQKDQJ�PLW�GHU�%HVLHGOXQJ�XQG�8UEDUPDFKXQJ�GHV
+DXSWZDVVHUVFKHLGHQJHELHWHV�HUNHQQHQ�

� /DQGVFKDIWVJHQHVH�XQWHU�GHP�(LQIOXVV�GHV�0HQVFKHQ
(LQH�GDXHUKDIWH�(UVFKOLH�XQJ�GHV�6FKZDU]ZDOGHV�ZLUG�YRQ�DUFKlRORJLVFKHU
XQG�ODQGHVNXQGOLFKHU�6HLWH�KHU�DE�GHP�����-DKUKXQGHUW�Q��&KU��DQJHQRPPHQ
�0255,66(<�������6&+1(,'(5��������,P�+DXSWZDVVHUVFKHLGHQJHELHW�GHV
0LWWOHUHQ� 6FKZDU]ZDOGHV� ZXUGH� ELVKHU� YRQ� HLQHU� KRFKPLWWHODOWHUOLFKHQ
%HVLHGOXQJ�DXVJHJDQJHQ��GLH�PLW�GHU�*U�QGXQJ�YRQ�.O|VWHUQ�HLQKHUJHKW�
]�%�� 6W�� *HRUJHQ� ������ 6W�� 3HWHU� ����� XQG� 6W��0lUJHQ� ����� �VWHOOYHUWU�
6&+0,'7�����D���9HUVFKLHGHQH�+LVWRULNHU�YHUPXWHQ��GDVV �GDV�LP�8QWHUVX�
FKXQJVJHELHW� HLQIOXVVUHLFKH�.ORVWHU�6W��*HRUJHQ�QLFKW� LQ�HLQHP�NRPSOHWW
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XQJHQXW]WHQ�5DXP�HQWVWDQGHQ�LVW��VRQGHUQ�GDVV�YLHOPHKU�LP�9RUIHOG�6LHG�
OXQJHQ�YRUKDQGHQ�ZDUHQ��+$57(5�������+(,1(0$11�������
��� $QWKURSRJHQH�/DQGVFKDIWVHQWZLFNOXQJ�DQ�GHU�REHUHQ�6FKLOWDFK
+LQZHLVH� I�U� HLQH� SUl�� XQG� IU�KPLWWHODOWHUOLFKH� /DQGQXW]XQJ� LP� REHUHQ
6FKLOWDFKJHELHW� NRQQWHQ� GXUFK� GLH� VHGLPHQWRORJLVFK�ERGHQNXQGOLFKHQ
$XIQDKPHQ�PHKUHUHU� 6FK�UIJUXEHQ� JHZRQQHQ�ZHUGHQ�� GLH� LP�7DOWLHIHQ�
EHUHLFK�GHU�+RORSVVFKLOWDFK�XQG�LP�(UOHQPRRV�DQJHOHJW�ZXUGHQ��$EE�����

'HU�W\SLVFKH�3URILODXIEDX�LP�+RORSVVFKLOWDFKWDO�NDQQ�ZLH�IROJW�]XVDPPHQ�
JHIDVVW�ZHUGHQ��$EE������GHU�LQ�����ELV�����FP�DQVWHKHQGH�7ULEHUJHU�*UDQLW
ZLUG�YRQ�VDQGLJ�JUXVLJHP��HWZD����FP�PlFKWLJHP�6HGLPHQW��EHUODJHUW��GDV
PLW�.LHVHOQ�DXV�GHP�%XQWVDQGVWHLQNRQJORPHUDW�VRZLH�PLW�NDQWLJHQ�6WHLQHQ
XQG�%O|FNHQ�DXV�*UDQLWSRUSK\U�GXUFKVHW]W�LVW��6FKLFKW�����*UDQLWSRUSK\U�LVW
HLQ�LP�8QWHUVXFKXQJVJHELHW�ZHLW�YHUEUHLWHWHV�*DQJJHVWHLQ��,P�+DQJHQGHQ
IROJW���¤���FP�PlFKWLJHU�OHKPLJ�VDQGLJHU�*UXV��GHU�VLFK�GXUFK�UHGXNWLYH
*UDXIlUEXQJ�DXV]HLFKQHW��6FKLFKW�����,Q�EHLGHQ�6FKLFKWHQ�VLQG�+RO]VW�FNH
HUKDOWHQ��GLH�HLQH�KROR]lQH�$NNXPXODWLRQ�QDKHOHJHQ��'LH�(UJHEQLVVH�GHU
��&�'DWLHUXQJHQ�VWHKHQ�QRFK�DXV��+DQJHQG�IROJW�HLQ�ELV�]X����FP�PlFKWLJHU
1LHGHUPRRUWRUINRPSOH[��GHU�LP�XQWHUHQ�7HLO��6FKLFKW��D��VWDUN�PLW�+|O]HUQ
DQJHUHLFKHUW�XQG�GDU�EHU��6FKLFKW��E��KRO]DUP�LVW��'DV�1LHGHUPRRU�LVW�YRQ
��¤���FP�PlFKWLJHP��VDQGLJ�OHKPLJHP�*UXV�EHJUDEHQ��6FKLFKW��D�XQG�E��
'LH�6FKLFKWHQ��D�XQG�E�ZHLVHQ�ZLHGHUXP�.LHVHO�VRZLH�NDQWLJH�3RUSK\U�
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��$OOH���&�'DWLHUXQJHQ�XQG�+RO]DUWHQEHVWLPPXQJHQ�VLQG�LQ�7DE����]XVDPPHQJHVWHOOW�

���

EUXFKVW�FNH� DXI� XQG� ZHUGHQ� YRQ� ]HQWLPHWHUPlFKWLJHQ� KXPRVHQ� /DJHQ
XQWHUWHLOW��:HGHU�GLH�.LHVHO�GHV�%XQWVDQGVWHLQNRQJORPHUDWV�QRFK�GLH�3RU�
SK\UVWHLQH�VLQG�LQ�VLWX�YHUZLWWHUW��6LH�P�VVHQ�NROOXYLDO�YRQ�GHU�%UXQQKRO]HU
+|KH�XQG�GHP�%XQWVDQGVWHLQ]HXJHQEHUJ�2EHUWHQZDOG�XQG�RGHU�IOXYLDO�DXV
GHP�4XHOOEHUHLFK�YHUODJHUW�ZRUGHQ�VHLQ��$EE������,Q�]ZHL�GHU�6FK�UIJUXEHQ
VLQG� LQ����E]Z�����FP�7LHIH�DQ�GHU�%DVLV�GHV�1LHGHUPRRUWRUINRPSOH[HV
VSLW]H��ELV�]X����FP�ODQJH�bVWH�JHIXQGHQ�ZRUGHQ��GLH�GLUHNW�YRQ�3RUSK\U�
SODWWHQ� XQWHUODJHUW� ZHUGHQ� �$EE�� ���� 'LH� UHFKWZLQNOLJH� $QRUGQXQJ� GHU
$VWK|O]HU� XQG� GDV� 9RUKDQGHQVHLQ� GHU� SODWWHQDUWLJHQ� 3RUSK\UEO|FNH� LP
/LHJHQGHQ�GHXWHW�DXI�HLQH�PHQVFKOLFKH�(LQIOXVVQDKPH�KLQ��$EE���D�X��E��
'LH���&�'DWLHUXQJHQ��GHU�DQJHRUGQHWHQ�+|O]HU��3UREHQ�1U��)5�������X��)5
�������HUJDEHQ�QDFKOLPHV]HLWOLFKH�IU�KDODPDQQLVFKH�$OWHU��0|JOLFKHUZHLVH
ZXUGHQ�VLH�]X�KDQGZHUNOLFKHQ�=ZHFNHQ�YHUZHQGHW��]��%��LQ�=XVDPPHQKDQJ
PLW� HLQHU� *HUEHUHL� RGHU� PLW� )LVFKIDQJ� �P�QGOLFKH� 0LWWHLOXQJ� YRP
�����������YRQ�)UDX�'U��-��./8*�75(33(��5HJLHUXQJVSUlVLGLXP�)UHLEXUJ�
5HIHUDW�����$UFKlRORJLVFKH�'HQNPDOSIOHJH�XQG�+HUU�/� �%/g&.��*UDGXLHU�
WHQNROOHJ�²*HJHQZDUWVEH]RJHQH�/DQGVFKDIWVJHQHVH¨���(LQH�ZHLWHUI�KUHQGH
LQWHUGLV]LSOLQlUH�8QWHUVXFKXQJ�LVW�YRUJHVHKHQ�
'LH���&�'DWLHUXQJHQ�GHU�3UREHQ�)5���¤���XQG�)5���¤����GLH�YRQ�GHU

%DVLV�GHV�QLHGHUPRRUlKQOLFKHQ�.RPSOH[HV�DXV�DQGHUHQ�6FK�UIJUXEHQ� LP
7DOWLHIHQEHUHLFK� GHU� +RORSVVFKLOWDFK� HQWQRPPHQ� ZXUGHQ�� IDOOHQ� LQ� GLH
JOHLFKH� =HLWHSRFKH� ZLH� GLH� GHU� DQJHRUGQHWHQ� $VWK|O]HU�� (V� EHVWHKW� HLQ
=XVDPPHQKDQJ�]ZLVFKHQ�GHP�YHUPXWHWHQ�IU�KDODPDQQLVFKHQ�(LQJULII�XQG
GHP�%HJLQQ�GHU�1LHGHUPRRUWRUIELOGXQJ�
)ROJHQGH�%RGHQ��XQG�9HJHWDWLRQVHQWZLFNOXQJ�LP�REHUHQ�6FKLOWDFKJHELHW

LVW�DXIJUXQG�GHU�]DKOUHLFKHQ���&�'DWLHUXQJHQ�VRZLH�GHQ�%DXPDUWHQEHVWLP�
PXQJHQ� XQG� GHQGUR|NRORJLVFKHQ� 8QWHUVXFKXQJHQ� GHU� GDWLHUWHQ� +|O]HU
GHQNEDU� �7DE����X��$EE������'LH�3RUSK\USODWWHQ�ELOGHWHQ�GHQ�HKHPDOLJHQ
7HLFKJUXQG�RGHU�ZXUGHQ�]XVDPPHQ�PLW�GHQ�$VWK|O]HUQ�XQG�GHQ�3RUSK\U�
EO|FNHQ�]X�HLQHP�DQGHUHQ�=ZHFN�LQ�GHQ�DXIJHVWDXWHQ�7HLFK�HLQJHEUDFKW��(U
ZXUGH�EDOG�GDUDXI�DXIJHJHEHQ�XQG�HQWZLFNHOWH�VLFK�]X�HLQHP�9HUODQGXQJV�
PRRU��'DV�1LHGHUPRRU�LP�(UOHQPRRV�ELOGHWH�VLFK�ZDKUVFKHLQOLFK�NOLPDWLVFK
EHGLQJW�LP�6XEERUHDO��)5���¤�����)5,('0$11�������
'LH�9HJHWDWLRQ�HQWODQJ�GHU�+RORSVVFKLOWDFK�XQG�LP�(UOHQPRRV�EHVWDQG�]X

%HJLQQ�GHU�1LHGHUPRRUELOGXQJ�DXV�HLQHP�YRQ�GHU�:HL�WDQQH�GRPLQLHUWHQ
:DOG��'HU�XUVSU�QJOLFKH�:DOG�SDVVWH�VLFK�LP�+RORSVVFKLOWDFKWDO�GHQ�YHU�
QlVVWHQ�%HGLQJXQJHQ�DQ�XQG�JLQJ�VRPLW�DOV�)ROJH�GHV�(LQJULIIHV�LQ�HLQHQ
�(UOHQ���%UXFKZDOG��EHU��3UREHQ�)5���¤����)5���¤���XQG�¤�����(LQ�HUQHX�
WHU�9HJHWDWLRQVZDQGHO��GHU�VLFK�GXUFK�GDV�)HKOHQ�YRQ�+|O]HUQ�LQ�6FKLFKW��E
lX�HUW��$EE������JHKW��ZDKUVFKHLQOLFK�DXI�HLQH�QDW�UOLFKH��(QWZLFNOXQJ�]X�
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����&�/DERU�GHU�+HLGHOEHUJHU�$NDGHPLH�GHU�:LVVHQVFKDIWHQ��'U��%��.URPHU�
�� ,QVWLWXW� I�U�)RUVWERWDQLN�XQG�%DXPSK\VLRORJLH��8QLYHUVLWlW�)UHLEXUJ��3URI��'U��6��)LQN�
,QVWLWXW�I�U�%LRORJLH�,,��8QLYHUVLWlW�)UHLEXUJ��'U��7��/XGHPDQQ�XQG�:��1|ONHQ�

���

U�FN��'DV�7RUIZDFKVWXP�KlOW�ELV�LQ�GDV�DXVJHKHQGH�6SlWPLWWHODOWHU�E]Z��LQ
GLH� IU�KH�1HX]HLW� DQ� �)5���¤���XQG�)5���¤���� XQG� LVW� HLQ�=HLFKHQ� I�U
JHRPRUSKRG\QDPLVFKH�5XKH�

7DE����(UJHEQLVVH�GHU�5DGLRNDUERQGDWLHUXQJHQ��XQG�+RO]DUWHQEHVWLPPXQJHQ��
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Vegetation, anthropogener
Einfluss und Geomorphodynamik

im Holopsschiltachtal

Dauergrünland;
geomorphodynamische Ruhe

Ackerbau an den Hängen
bedingt Bodenerosion;

geomorphodynamische Teilaktivität

Entwicklung zu einem
baumlosen Niedermoor

Entstehung eines Erlenbruchwaldes;
geomorphodynamische Ruhe

Eingriff: Aufstauung eines Teiches;
nachfolgende Verlandung;

geomorphodynamische Ruhe

von Tannen dominierter Wald

keine anthropogene Beeinflussung;
geomorphodynamische Ruhe

Entwurf und Grafik: Steffen Häbich, 2005

Torfentwicklung

Torfbildung im Erlenmoos
durch Entwässerungsgräben

gestört

Ende der Torfbildung
in der Holopsschiltachaue

anhaltendes Torfwachstum

beginnende Niedermoor-
bildung in der

Holopsschiltachaue

beginnende Niedermoor-
bildung im Erlenmoos

Gegenwart

1600
(frühe Neuzeit)

1200
(Hoch-/Spät-
mittelalter)

AD 300
(Nachlimeszeit)

BC 1400
(Bronzezeit)

Abb. 5:  Landschaftsentwicklung im Holopsschiltachtal und Erlenmoos

(LQH�NROOXYLDOH�XQG�RGHU�IOXYLDOH�6HGLPHQWVFK�WWXQJ��6FKLFKW��D�XQG�E���GLH
DXI�HLQH�QHX]HLWOLFKH�+RFKSKDVH�GHU�5RGXQJVPD�QDKPHQ�XQG�HLQH�,QWHQVL�
YLHUXQJ�GHU�DFNHUEDXOLFKHQ�1XW]XQJ�DQ�GHQ�+lQJHQ�]XU�FN]XI�KUHQ�VHLQ
N|QQWH�� EHHQGHWH� GDV�:DFKVWXP� GHV� 1LHGHUPRRUHV� HQWODQJ� GHU� +RORSV�
VFKLOWDFK��9RUVWHOOEDU� LVW��GDVV�/DQGZLUWVFKDIW� LQ�)RUP�GHU�5HXWEHUJZLUW�
VFKDIW�EHWULHEHQ�ZXUGH��HLQH�%UDQGZLUWVFKDIW�PLW�:DOG��E]Z��:HLGH�$FNHU�
:HFKVHOQXW]XQJ��GLH�DE�GHP�0LWWHODOWHU�LP�6FKZDU]ZDOG�$QZHQGXQJ�IDQG
�:,/0$116�������92*(/0$11��������'LH�5HXWEHUJZLUWVFKDIW�ZXUGH�DQ
VWHLOHQ�+lQJHQ�ELV�]X�����1HLJXQJ�EHWULHEHQ��:,/0$116�HW�DO���������1DFK
GHU�%UDQGURGXQJ�¤�GDV�VRJ��5�WWLEUHQQHQ�HUIROJWH�]X�%HJLQQ�GHV�����ELV����
MlKULJHQ�=\NOXV�GHU�5HXWEHUJZLUWVFKDIW�¤�PXVV�PLW�VWDUNHU�%RGHQHURVLRQ
JHUHFKQHW�ZHUGHQ��:,/0$116��������.DUWHQ�DXV�GHP�����XQG�����-K���]��%�
GLH�.DUWH�GHV�9LOOLQJHU�3�UVFKJHULFKWVEH]LUNV�YRQ�$� �%(5,1�DXV�GHP�-DKU
������DEJHELOGHW�LQ�./(33(5��������PDFKHQ�]XGHP�GDV�$XVPD��GHU�5RGXQ�
JHQ�LQ�GHU�IU�KHQ�1HX]HLW�GHXWOLFK��(LQH�DQWKURSRJHQH�7HLODNWLYLWlW�LP�6LQQH
YRQ�%25.�HW�DO���������LVW�GDKHU�]X�HUZDUWHQ��1DFK�%HHQGLJXQJ�GHU�7RUI�
ELOGXQJ�HWDEOLHUWH�VLFK�HQWODQJ�GHU�+RORSVVFKLOWDFK�'DXHUJU�QODQG��GDV�ELV
KHXWH�%HVWDQG�KDW�XQG�HLQH�JHRPRUSKRG\QDPLVFKH�5XKHSKDVH�HLQOHLWHWH�
'DV� EHZDOGHWH� (UOHQPRRV� EOLHE� WURW]� GHU� ODQGZLUWVFKDIWOLFKHQ� 1XW]XQJ



+ROR]lQH�/DQGVFKDIWVJHVFKLFKWH

���

XQEHHLQIOXVVW�YRQ�ERGHQHURVLYHQ�3UR]HVVHQ��'DV�7RUIZDFKVWXP�KLHOW�KLHU
YHUPXWOLFK�ELV�]XU�$QODJH�YRQ�'UDLQDJHJUlEHQ�LQ�M�QJVWHU�=HLW�DQ��:HLWHU�
I�KUHQGH�SROOHQDQDO\WLVFKH�8QWHUVXFKXQJHQ�VLQG�YRUJHVHKHQ�

��� 0LWWHODOWHUOLFKH�XQG�QHX]HLWOLFKH�/DQGVFKDIWVJHQHVH�LP�+H[HQEDFKWDO
'HU�VHGLPHQWRORJLVFKH�3URILODXIEDX�LP�+H[HQEDFKWDO�VWHOOW�VLFK�ZLH�IROJW
GDU��$EE�������EHU�7ULEHUJHU�*UDQLW��GHU�LQ�����ELV���P�7LHIH�DQVWHKW��IROJHQ
YLHU�JURE��XQG� IHLQNODVWLVFKH�6HGLPHQWSDNHWH��GLH� VWHOOHQZHLVH� VWDUN�DXV�
G�QQHQ� RGHU� IHKOHQ�� $Q� GHU� %DVLV� EHILQGHW� VLFK� VNHOHWWUHLFKHV� IOXYLDOHV
6HGLPHQW� �$EE�� ��� 6FKLFKW� ��� ELV� FD�� ��� FP�0lFKWLJNHLW�� 'LH� NDQWLJHQ
*UDQLW��XQG�3RUSK\UVWHLQH��EO|FNH�VRZLH�GLH�NDQWHQJHUXQGHWHQ�%XQWVDQG�
VWHLQNRPSRQHQWHQ�ZHLVHQ�.DQWHQOlQJHQ�ELV����FP�DXI��'LH�6FKLFKW�HQWKlOW
GXUFKZHJ�UHLFKOLFK�+RO]NRKOH��GLH�YHUHLQ]HOW�LQ�PHKUHUHQ�=HQWLPHWHU�JUR�HQ
6W�FNHQ� HUKDOWHQ� LVW�� +DQJHQG� IROJW� HLQH� ]ZHLJOLHGULJH� IHLQNODVWLVFKH�
VDQGLJ�OHKPLJH�6FKLFKW��ZREHL�GDV�VFKZDFK�KXPRVH�6HGLPHQW�GHU�6FKLFKW
�D�QXU�VWHOOHQZHLVH�YRUKDQGHQ�LVW��6FKLFKW��E�EHVWHKW�DXV�]HQWLPHWHUPlFKWL�
JHQ�:HFKVHOIROJHQ� DXV� KXPRVHP� XQG� IHLQNODVWLVFKHP�6XEVWUDW��'DU�EHU
EHILQGHW� VLFK� JURENODVWLVFKHV� 6HGLPHQW� �6FKLFKW� ���� GDV� HLQH� JHULQJHUH
0lFKWLJNHLW��NOHLQHUH�.RUQJU|�HQ�XQG�ZHQLJHU�+RO]NRKOHUHVWH�DXIZHLVW�DOV
GDV�JURENODVWLVFKH�%DVLVVHGLPHQW��6FKLFKW�����$XIIDOOHQG�LVW�GHU�JHULQJHUH
$QWHLO�DQ�%XQWVWDQGVWHLQNRPSRQHQWHQ�JHJHQ�EHU�GHQ�3RUSK\U��XQG�*UDQLW�
EUXFKVW�FNHQ��+DQJHQG�EHVWHKW�GDV�6HGLPHQW�DXV�IHLQNODVWLVFKHP�0DWHULDO
�6FKLFKW�����GDV�WHLOZHLVH�LQ�]ZHL�KXPRVH�/DJHQ�XQG�HLQH�PLQHUDOLVFKH�/DJH
GLIIHUHQ]LHUW�ZHUGHQ�NDQQ�
'LH�'DWLHUXQJHQ�GHU�+RO]NRKOHSUREHQ�DXV�6FKLFKW���HUJDEHQ�HLQ�$OWHU

]ZLVFKHQ�FDO�$'����¤�����)5���¤����XQG�FDO�$'����¤������)5���¤����
6LH�IDOOHQ�LQ�GLH�=HLW�YRU�GHU�.ORVWHUJU�QGXQJ�6W��*HRUJHQ��'LH�$QUHLFKH�
UXQJ�PLW�+RO]NRKOH�JHKW�YHUPXWOLFK�DXI�HLQH�IU�KPLWWHODOWHUOLFKH�6LHGOXQJV�
WlWLJNHLW� XQG�/DQGQXW]XQJ� ]XU�FN��'DV� JURENODVWLVFKH� 6HGLPHQW� VSLHJHOW
H[WUHPH�� DQWKURSRJHQH� %RGHQHURVLRQVSUR]HVVH� DQ� GHQ� +lQJHQ� XQG� GLH
$NNXPXODWLRQ�GHV�6XEVWUDWV�LP�+H[HQEDFKWDO�ZLGHU�
'LH�JHRPRUSKRG\QDPLVFKH�7HLODNWLYLWlW�VWHKW�P|JOLFKHUZHLVH�LQ�9HUELQ�

GXQJ�PLW�GHP�PLWWHODOWHUOLFKHQ�%HUJEDX� LP�ZHQLJH�.LORPHWHU� HQWIHUQWHQ
.LQ]LJJHELHW��:(51(5�X��'(11(57��������1HEHQ�GHP�%HUJEDX��GHU�JUR�H
0HQJHQ�+RO]� DXI]HKUWH�� HWDEOLHUWHQ� VLFK� KRO]YHUDUEHLWHQGH�*HZHUEH�ZLH
.|KOHUHLHQ�� *ODVPDFKHUHLHQ� XQG� +DU]HUHLHQ� �%5h&.1(5� ������� (UVWH
5RGXQJHQ�EHHLQIOXVVWHQ�GLH�*HRPRUSKRG\QDPLN�LP�+H[HQEDFKWDO�
'LH�VWlQGLJH�:LHGHUEHOHEXQJ�YRQ�(URVLRQ�XQG�$NNXPXODWLRQ�LQ�6FKLFKW

�E�VSLHJHOW�HLQH�JHRPRUSKRG\QDPLVFKHQ�5XKHSKDVH�LQ�GHU�$XHQG\QDPLN
ZLGHU��GLH�LQV�6SlWPLWWHODOWHU�GDWLHUW�ZXUGH��7DE�����3UREHQ�1U��)5���¤����
'HU�VSlWPLWWHODOWHUOLFKH�5�FNJDQJ�GHU�6LHGOXQJVWlWLJNHLW�XQG�GHU�/DQGQXW�
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��*HQHUDOODQGHVDUFKLY�.DUOVUXKH��%HVWDQGVVLJQDWXU�+�5RKUEDFK�LP�6FKZDU]ZDOG���

���

]XQJ� �%5h&.1(5� ������ I�KUWH� DXFK� LP�7DO� GHU�+RORSVVFKLOWDFK� XQG� LP
(UOHQPRRV�]X�DQKDOWHQGHP�7RUIZDFKVWXP��.DS�������
'DV�JURENODVWLVFKH�6HGLPHQW�LQ�9HUELQGXQJ�PLW�GHU�+RO]NRKOHDQUHLFKH�

UXQJ�LQ�6FKLFKW���]HXJW�YRQ�HLQHU�HUQHXWHQ�DQWKURSRJHQHQ�7HLODNWLYLWlW��'DV
7DO�ZXUGH�LQ�GHU�1HX]HLW�X��D��LQ�)RUP�GHU�HURVLRQVEHJ�QVWLJHQGHQ�5HXW�
EHUJZLUWVFKDIW�LQWHQVLY�JHQXW]W��YJO��.DS��������'LH�+LHQHUZDGHO©VFKH�.DUWH
GHU�*HPDUNXQJ�*UHPPHOVEDFK�YRQ�������]HLJW��GDVV�DXI�PHKU�DOV������GHU
*HPDUNXQJVIOlFKH� $FNHUEDX�� 5HXWEHUJZLUWVFKDIW� XQG� :HLGH� EHWULHEHQ
ZXUGH��6&+0,'7�����D�X������E��
��� $NWXHOOH�.HUEHQJHQHVH�LP�+H[HQEDFKWDO
$XI�HLQHU�6WUHFNH�YRQ�FD��KXQGHUW�0HWHUQ�KDEHQ�VLFK�GHU�+H[HQEDFK�XQG
VHLQH�EHLGHQ�4XHOOElFKH�]ZLVFKHQ����FP�XQG�����FP�WLHI�HLQJHVFKQLWWHQ
�]XU�/DJH�YJO��$EE������'LH�%UHLWH�GHU�.HUEHQ�HUUHLFKW�ELV�]X���P��+lXILJ�LVW
HLQH�VFKPDOH����¤���FP���WLHIH����¤���FP��.HUEH�DXVJHELOGHW��ZDV�PLW�GHU
%DXPEHVWDQGVGLFKWH�XQG�GHP�6WDGLXP�GHV�.HUEHQUHL�HQV� �LP�6LQQH�YRQ
%25.�HW�DO��������]XVDPPHQKlQJW��V��XQWHQ�XQG�$EE������'LH�OLQHDUH�(URVL�
RQ�EHJLQQW�XQWHUKDOE�YRQ�7HLFKHQ��GLH�DXV�4XHOOZDVVHU�JHVSHLVW�XQG��EHU
'UDLQDJHURKUH�UHJXOLHUW�ZHUGHQ��'LH�7HLFKH�EHILQGHQ�VLFK�DQ�GHU�1XW]XQJV�
JUHQ]H�]ZLVFKHQ�:LHVH�XQG�)RUVW��ZREHL�GLH�.HUEHQHURVLRQ�LP�)LFKWHQIRUVW
HLQVHW]W�
0LW�+LOIH�YRQ�/XIWELOGHUQ�XQG�DOWHQ�.DUWHQ�OlVVW�VLFK�QDFKZHLVHQ��GDVV

VLFK�GDV�.HUEHQUHL�HQ�LQQHUKDOE�GHU�OHW]WHQ����-DKUH�HUHLJQHWH��%HUHLWV�YRU
GHU�.HUEHQELOGXQJ�ZXUGH�LQ�GHQ�4XHOOPXOGHQ�:DVVHU�LQ�7HLFKHQ�DXIJHVWDXW
XQG� ELV� LQ� GLH� ��HU� -DKUH� GHV� OHW]WHQ� -DKUKXQGHUWV� ]XU�:LHVHQZlVVHUXQJ
JHQXW]W��0LW�GHU�HLQVHW]HQGHQ�$XIIRUVWXQJ�GHV�+H[HQEDFKWDOHV�XQWHUKDOE�GHU
7HLFKH� XQG� GHU�$XIJDEH� GHU�:LHVHQZlVVHUXQJ�ZXUGH� GDV�:DVVHU� GXUFK
$EIOXVVURKUH�GLUHNW�LQ�GHQ�1DGHOIRUVW�DEJHI�KUW�
'LH�+DXSWXUVDFKH�I�U�GLH�.HUEHQJHQHVH�OLHJW�LQ�GHU�NRQ]HQWULHUWHQ�=XI�K�

UXQJ�YRQ�4XHOOZDVVHU�GXUFK�'UDLQDJHURKUH��ZREHL�LQVEHVRQGHUH�EHL�+RFK�
ZDVVHUHUHLJQLVVHQ�QHQQHQVZHUWH�(LQWLHIXQJ�VWDWWILQGHW��$XFK�6WXU]ZDVVHU�
HIIHNWH�EHLP�:DVVHUDXVWULWW�DXV�GHQ�5RKUHQ�WUDJHQ�]XU�(LQVFKQHLGXQJ�EHL�
'LH�ELV�]X���P�PlFKWLJH�/RFNHUJHVWHLQVGHFNH�XQG�GLH�KRKH�5HOLHIHQHUJLH
PLW����ELV�����+DQJQHLJXQJ�HUNOlUHQ�GLH�UDVFKH�*HQHVH�XQG�7LHIHUOHJXQJ
GHU�.HUEHQ�
'LH�6WDGLHQ�GHU�.HUEHQJHQHVH�VLQG�LP�I�U�GDV�+H[HQEDFKWDO�HQWZRUIHQHQ

0RGHOO� GDUJHVWHOOW� �$EE�� ����=XQlFKVW� HQWZLFNHOW� VLFK� LQ�GHP� OHLFKW� YHU�
VFKZHPPEDUHQ�$XIODJHKXPXV�XQWHU�)LFKWHQIRUVW�HLQH�ZHQLJH�=HQWLPHWHU
WLHIH�(LQVFKQHLGXQJ��6WDGLXP���LQ�$EE������'DV�,QLWLDOVWDGLXP�LVW�JHJHQZlU�
WLJ�LQ�HLQHU�1HEHQNHUEH�IHVW]XVWHOOHQ��GLH�HEHQIDOOV�GXUFK�GHQ�NRQ]HQWULHUWHQ
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=XIOXVV� YRQ�2EHUIOlFKHQZDVVHU� DXV� HLQHP�'UDLQDJHURKU� XQWHUKDOE� HLQHV
:HJHV� HQWVWDQG�� ,VW� HLQH� (LQWLHIXQJ� HUIROJW�� VHW]W� VLFK� GLH� 7LHIHQHURVLRQ
UDVFK�LQ�GHU�/RFNHUJHVWHLQVGHFNH�IRUW��6WDGLXP�����6REDOG�GLH�:XU]HOVFKLFKW
GXUFKGUXQJHQ�LVW��EHJLQQW�GXUFK�6HLWHQHURVLRQ�GLH�8QWHUK|KOXQJ�GHU�:XU�
]HOWHOOHU� �6WDGLXP� ���� /HW]WOLFK� I�KUW� GLHVHU� 3UR]HVV� ]XP� $EVWHUEHQ� GHU
)LFKWHQ� XQG�RGHU� HLQHP� 1DFKEUHFKHQ� GHU� :XU]HOWHOOHU�� VRGDVV� VLFK� GLH
.HUEH�LQ�NXU]HU�=HLW�GHXWOLFK�ODWHUDO�DXVZHLWHW��6WDGLXP�����1DFK�XQG�QDFK
YHUJU|�HUW�VLFK�GLH�.HUEH�]X�HLQHP�²UHLIHQ¨�6\VWHP��ZREHL�HLQH�HQWVFKHLGHQ�
GH�(LQWLHIXQJ�QDFK�$XVNXQIW�GHU�/DQGZLUWH�DXI�HLQ]HOQH�KHIWLJH�$EIOXVV�
HUHLJQLVVH�]XU�FN]XI�KUHQ�LVW��6WDGLXP����
bKQOLFKH�(URVLRQVSUR]HVVH�ZXUGHQ�EHUHLWV�]X�%HJLQQ�GHV� OHW]WHQ�-DKU�

KXQGHUWV� LP� 0LWWOHUHQ� 6FKZDU]ZDOG� IHVWJHVWHOOW� XQG� EHVFKULHEHQ� �/,(+/
�������'HU�UlXPOLFKHQ�9HUEUHLWXQJ�GHV�.HUEHQUHL�HQV�LP�$UEHLWVJHELHW�VROO
GHVZHJHQ�LQ�ZHLWHUHQ�8QWHUVXFKXQJHQ�QDFKJHJDQJHQ�ZHUGHQ�

� )D]LW
:lKUHQG� GHV� +ROR]lQV� KDEHQ� LP� :DVVHUVFKHLGHQJHELHW� GHV� 0LWWOHUHQ
6FKZDU]ZDOGHV�]ZLVFKHQ�6W��*HRUJHQ�XQG�7ULEHUJ�YLHOIlOWLJH��ODQGVFKDIWV�
YHUlQGHUQGH� 3UR]HVVH� VWDWWJHIXQGHQ�� GLH� VLFK� FKURQRORJLVFK� HLQRUGQHQ
ODVVHQ��9RU�GHP�PHQVFKOLFKHQ�(LQZLUNHQ�N|QQHQ�I�U�GDV�M�QJHUH�+ROR]lQ
]ZHL� JHRPRUSKRG\QDPLVFKH� $NWLYLWlWVSKDVHQ� DQ� GHU� =HLWHQZHQGH
3OHLVWR]lQ�+ROR]lQ�VRZLH�DP�hEHUJDQJ�%RUHDO�$WODQWLNXP�XQG�HLQH�6WDELOL�
WlWVSKDVH�]ZLVFKHQ�$WODQWLNXP�XQG�6XEERUHDO�QDFKJHZLHVHQ�ZHUGHQ��'LH
(LQIOXVVQDKPH�GHV�0HQVFKHQ�GHXWHW�VLFK�DE�GHU�IU�KDOHPDQQLVFKHQ�=HLW�DQ�
MHGRFK� RKQH� VLFK� ]XQlFKVW� LQ� HLQHU�$NWLYLHUXQJ� GHU�*HRPRUSKRG\QDPLN
DXV]XZLUNHQ��'LH�QDFKIROJHQGHQ�6LHGOXQJVWlWLJNHLWHQ�PDFKHQ�VLFK�ZLH�IROJW
EHPHUNEDU�����,P�+H[HQEDFKWDO�NDQQ�I�U�GDV�)U�K��XQG�+RFKPLWWHODOWHU�HLQH
DQWKURSRJHQH�7HLODNWLYLWlW�QDFKJHZLHVHQ�ZHUGHQ��,P�REHUHQ�6FKLOWDFKJHELHW
KLQJHJHQ�KlOW�LQ�GLHVHU�=HLW�GDV�7RUIZDFKVWXP�HQWODQJ�GHU�4XHOOElFKH�DQ
XQG�HV�JLEW�NHLQH�+LQZHLVH�I�U�$EWUDJXQJV��RGHU�6HGLPHQWDWLRQVHUHLJQLVVH�
���,P�6SlWPLWWHODOWHU�ZLUNW�VLFK�GLH�]XU�FNJHKHQGH�/DQGQXW]XQJ�XQG�6LHG�
OXQJVWlWLJNHLW� LP� JHVDPWHQ� 8QWHUVXFKXQJVUDXP� LQ� )RUP� HLQHU� JHRPRU�
SKRG\QDPLVFKHQ�5XKHSKDVH�DXV�����(LQH�QDFKIROJHQGH��YHUPXWOLFK�IU�KQHX�
]HLWOLFKH��DQWKURSRJHQH�7HLODNWLYLWlW�LVW�VRZRKO�LP�+H[HQEDFKWDO�DOV�DXFK�LP
+RORSVVFKLOWDFKWDO� EHOHJEDU�� ��� *HJHQZlUWLJ� ILQGHQ� QXW]XQJVEHGLQJWH
$EWUDJXQJVSUR]HVVH�ORNDO�EHJUHQ]W�VWDWW��%HLVSLHO�KLHUI�U�LVW�GDV�.HUEHQUHL�
�HQ�LP�+H[HQEDFKWDO�
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Entwurf und Grafik: Steffen Häbich, 2005
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5. Reifestadium - Eintiefung bis zu 2 m
bei einer Breite von mehreren Metern

3. Unterhöhlung der Wurzelteller
(Eintiefung 60-100 cm)

4. Nachsacken der Wurzelteller - Verbrei-
terung und weitere Eintiefung (> 1m)

1. Initialstadium - Abschwemmung der
Nadelstreuauflage
(Eintiefung 5-10 cm)

2. Jugendstadium - Eintiefung in den
mineralischen Oberboden
(Eintiefung 30-60 cm)

pa; Triberger Granit, Zerfallszone

pa; Triberger Granit, Zersatzzone,
Granitgrus

qh; kolluviales Sediment

Auflagehumus

Maximale Durchwurzelungstiefe

Schichtsignatur, Alter und Substrat

Sonstige Merkmale

Abb. 7: Modell zur Entstehung der Kerben
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� /LWHUDWXU
$5%(,76*5833(�%2'(1�������%RGHQNXQGOLFKH�.DUWLHUDQOHLWXQJ�����$XIO��+DQQRYHU�
%25.��+��5���+��%25.��&��'$/&+2:��%��)$867��+��3��3,255�XQG�7��6&+$7=�������/DQG�

VFKDIWVHQWZLFNOXQJ�LQ�0LWWHOHXURSD��:LUNXQJHQ�GHV�0HQVFKHQ�DXI�/DQGVFKDIWHQ��*RWKD�
%5h&.1(5��+��������'LH�(QWZLFNOXQJ�GHU�:lOGHU�GHV�6FKZDU]ZDOGHV�GXUFK�GLH�1XW]XQJ

YHUJDQJHQHU� -DKUKXQGHUWH� XQG� LKUH� KHXWLJH� %HGHXWXQJ�� ,Q�� /,(+/�� (�� X��:��'�� 6,&.
�+UVJ����'HU�6FKZDU]ZDOG�¤�%HLWUlJH�]XU�/DQGHVNXQGH�����$XIO��%�KO�%DGHQ��6�����¤����

'21*86��+�� ������ 'LH� 2EHUIOlFKHQIRUPHQ� 6�GZHVWGHXWVFKODQGV� ¤� *HRPRUSKRORJLVFKH
(UOlXWHUXQJHQ�]X�7RSRJUDSKLVFKHQ�XQG�*HRORJLVFKHQ�hEHUVLFKWVNDUWHQ��%HUOLQ��6WXWWJDUW�

),6&+(5��+��XQG�+�-��./,1.�������'LH�QDWXUUlXPOLFKHQ�(LQKHLWHQ�DXI�%ODWW�����2IIHQEXUJ�¤
$QWHLO�GHU�%XQGHVUHSXEOLN�'HXWVFKODQG��%DG�*RGHVEHUJ�� �*HRJUDSKLVFKH�/DQGHVDXI�
QDKPH�����������QDWXUUlXPOLFKH�*OLHGHUXQJ�'HXWVFKODQGV��

)5,('0$11��$��������'LH�VSlW��XQG�SRVWJOD]LDOH�/DQGVFKDIWV��XQG�9HJHWDWLRQVJHVFKLFKWH
GHV�V�GOLFKHQ�2EHUUKHLQWLHIODQGV�XQG�6FKZDU]ZDOGV��)UHLEXUJ�L��%U��� �)UHLEXUJHU�*HR�
JUDSKLVFKH�+HIWH������

)5,('0$11��$��������'LH�:DOG��XQG�/DQGQXW]XQJVJHVFKLFKWH�GHV�0LWWOHUHQ�6FKZDU]ZDOGV�
,Q��%HULFKWH�]XU�GHXWVFKHQ�/DQGHVNXQGH������6�����¤����

+$57(5��+��������$GHO�XQG�%XUJHQ�LP�REHUHQ�.LQ]LJJHELHW��6WXGLHQ�]XU�%HVLHGOXQJ�XQG
KRFKPLWWHODOWHUOLFKHQ� +HUUVFKDIWVELOGXQJ� LP� 0LWWOHUHQ� 6FKZDU]ZDOG�� )UHLEXUJ� L�� %U��
0�QFKHQ�� �)RUVFKXQJHQ�]XU�REHUUKHLQLVFKHQ�/DQGHVJHVFKLFKWH������

+(,1(0$11��%��������*HVFKLFKWH�GHU�6WDGW�6W��*HRUJHQ�LP�6FKZDU]ZDOG��)UHLEXUJ�L��%U�
�1DFKGUXFN�GXUFK�GHQ�9HUHLQ�I�U�+HLPDWJHVFKLFKWH�H�9��6W��*HRUJHQ�LP�6FKZDU]ZDOG
R�-���

./(33(5��'��������(LQH�6SXUHQVXFKH�]XU�'HXWXQJ�GHU�)OXUQDPHQ�³(QJHOH¦�XQG�³.lSSHOHD�
FNHU¦�DXI�GHU�*HPDUNXQJ�3HWHU]HOO��6W��*HRUJHQ�LP�6FKZDU]ZDOG�

/,(+/��(��������0RUSKRORJLVFKH�8QWHUVXFKXQJHQ�]ZLVFKHQ�(O]�XQG�%ULJDFK��0LWWHOVFKZDU]�
ZDOG���,QDXJXUDO�'LVVHUWDWLRQ��)UHLEXUJ�L��%U�

0b&.(/��5��������6SlW��XQG�SRVWJOD]LDOH�)OXVVDNWLYLWlW�XQG�7DOHQWZLFNOXQJ�LP�6FKZDU]�
ZDOG� XQG� 2EHUUKHLQWLHIODQG�� ,Q�� 0b&.(/��5�� X�� %��0(7=� �+UVJ���� 6FKZDU]ZDOG� XQG
2EHUUKHLQWLHIODQG��(LQH�(LQI�KUXQJ�LQ�GDV�([NXUVLRQVJHELHW�XP�)UHLEXUJ�L��%U��)UHLEXUJ
L��%U���6����¤���� �)UHLEXUJHU�*HRJUDSKLVFKH�+HIWH������

0b&.(/��5��������1DWXUUDXP�XQG�5HOLHI��,Q��+b57/,1*��-�:���+UVJ����'DV�7DO�GHU�2EHUHQ
6FKLOWDFK��/DQGVFKDIWV|NRORJLVFKH�%HWUDFKWXQJ�HLQHV�NOHLQHQ�(LQ]XJVJHELHWV�LP�0LWWOHUHQ
6FKZDU]ZDOG��)UHLEXUJ�L��%U���6���¤���� �%HULFKWH�GHU�1DWXUIRUVFKHQGHQ�*HVHOOVFKDIW�]X
)UHLEXUJ�L��%U�������

0b&.(/��5�� XQG�$��5g+5,*� ������ )OXVVDNWLYLWlW� XQG�7DOHQWZLFNOXQJ� GHV�0LWWOHUHQ� XQG
6�GOLFKHQ� 6FKZDU]ZDOGHV� XQG� 2EHUUKHLQWLHIODQGHV�� ,Q�� %HULFKWH� ]XU� GHXWVFKHQ� /DQ�
GHVNXQGH������6�����¤����

0b&.(/��5���+��67(8(5�XQG�7��8+/(1'$+/�������*HJHQZDUWVEH]RJHQH�/DQGVFKDIWVJHQHVH
DP�2EHUUKHLQ��)UHLEXUJ�L��%U���6�����¤����� ��%HULFKWH�GHU�1DWXUIRUVFKHQGHQ�*HVHOOVFKDIW
]X�)UHLEXUJ�L��%U�������

0b&.(/��5��X��*��=2//,1*(5�������)OXYLDO�DFWLRQ�DQG�YDOOH\�GHYHORSPHQW�LQ�WKH�&HQWUDO�DQG
6RXWKHUQ�%ODFN�)RUHVW�GXULQJ�WKH�/DWH�4XDUWHUQDU\��,Q��&DWHQD��6XSSO������6�����¤����

0b&.(/��5��X��*��=2//,1*(5�������+RORFHQH�ULYHU�DQG�VORSH�G\QDPLFV�LQ�WKH�%ODFN�)RUHVW
DQG�8SSHU�5KLQH�/RZODQGV�XQGHU�WKH�LPSDFW�RI�PDQ��,Q��=HLWVFKULIW�I�U�*HRPRUSKRORJLH
1�)���6XSSO�������6����¤����

0255,66(<��&��������6WHSSHQKHLGH�XQG�:DOG��'LH�VLHGOXQJVJHRJUDSKLVFKHQ�$UEHLWHQ�5REHUW
*UDGPDQQV� XQWHU� GHP� %OLFNZLQNHO� QHXHUHU� DUFKlRORJLVFKHU� XQG� DUFKlRERWDQLVFKHU
)RUVFKXQJHQ�LQ�6�GZHVWGHXWVFKODQG��,Q��6&+(1.��:���+UVJ����5REHUW�*UDGPDQQ��9RP
/DQGSIDUUHU� ]XP� 3URIHVVRU� I�U� *HRJUDSKLH�� /HLQIHOGHQ�(FKWHUGLQJHQ�� 6�� ��¤���� � 
6FKULIWHQ�]XU�V�GZHVWGHXWVFKHQ�/DQGHVNXQGH������
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6$8(5��$�� ������ *HRORJLVFKH� 6SH]LDONDUWH� GHV� *UR�KHU]RJWXP� %DGHQ�� %ODWW� ����� ����
7ULEHUJ�LP�6FKZDU]ZDOG��8QYHUlQGHUWHU�1DFKGUXFN�GHU������YRP�*HRORJLVFKHQ�/DQGHV�
DPW�%DGHQ�:�UWWHPEHUJ�KHUDXVJHJHEHQHQ�6SH]LDONDUWH�

6&+0,'7��8�(�� ����D�� (QWZLFNOXQJHQ� LQ� GHU� %RGHQQXW]XQJ� LP�PLWWOHUHQ� XQG� V�GOLFKHQ
6FKZDU]ZDOG�VHLW�������)UHLEXUJ�L��%U��� �0LWWHLOXQJHQ�GHU�)RUVWOLFKHQ�9HUVXFKV��XQG
)RUVFKXQJVDQVWDOW�%DGHQ�:�UWWHPEHUJ���������

6&+0,'7��8�(�� ����E��(QWZLFNOXQJHQ� LQ� GHU� %RGHQQXW]XQJ� LP�PLWWOHUHQ� XQG� V�GOLFKHQ
6FKZDU]ZDOG� VHLW� ������ $QKDQJ�� )UHLEXUJ� L�� %U�� � � 0LWWHLOXQJHQ� GHU� )RUVWOLFKHQ
9HUVXFKV��XQG�)RUVFKXQJVDQVWDOW�%DGHQ�:�UWWHPEHUJ���������

6&+1(,'(5��5��������/DQGVFKDIWV��XQG�8PZHOWJHVFKLFKWH�LP�(LQ]XJVJHELHW�GHU�(O]��'RNWRU�
DUEHLW� DP� ,QVWLWXW� I�U� 3K\VLVFKH� *HRJUDSKLH� GHU� 8QLYHUVLWlW� )UHLEXUJ� L�� %U�
KWWS���ZZZ�IUHLGRN�XQL�IUHLEXUJ�GH�YROOWH[WH�����

678,9(5��0��� 3��-��5(,0(5� XQG�7��)��%5$=,81$6� ������+LJK�SUHFLVLRQ� UDGLRFDUERQ� DJH
FDOLEUDWLRQ�IRU�WHUUHVWULDO�DQG�PDULQH�VDPSOHV��,Q��5DGLRFDUERQ������6������¤�����

92*(/0$11��9��������'LH�5HXWEHUJH�GHV�6FKZDU]ZDOGHV��.DUOVUXKH�
:(51(5��:��XQG�9��'(11(57�������/DJHUVWlWWHQ�XQG�%HUJEDX�LP�6FKZDU]ZDOG��)UHLEXUJ�L�

%U�
:,/0$116��2��������([NXUVLRQVI�KUHU�6FKZDU]ZDOG�¤�HLQH�(LQI�KUXQJ�LQ�/DQGVFKDIW�XQG

9HJHWDWLRQ��6WXWWJDUW�
:,/0$116��2���$�� 6&+:$%(�%5$81� XQG� 0�� (07(5� ������ 6WUXNWXU� XQG� '\QDPLN� GHU

3IODQ]HQJHVHOOVFKDIWHQ�LP�5HXWZDOGJHELHW�GHV�PLWWOHUHQ�6FKZDU]ZDOGHV��,Q��'RFXPHQWHV
SK\WRVRFLRORJLTXHV�1�6������6�����¤�����


