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Vulnerabilität alter Eisenerz-Trichtergruben  
im Landkreis Augsburg

Abb. 1: EBL>G>KS-1KB<AM>K@KN;>G BG =>K R>@BHG AN@L;NK@. Qu3::3: O>KdG=>KM G:<A Frei 1966.
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BERGBAU & GESCHICHTE

ABSTRACT
I< Bh3 Augsbu@g @3gio<, i@o< o@3 w/s ;i<3d i< 
op3<c/sB ;i<i<g i< Bh3 3/@:y Midd:3 Ag3s. To-
d/y Bhous/<ds o4 4u<<3: sh/p3d piBs sBi:: b3/@ 
wiB<3ss Bo Bhis /<ci3<B ;i<i<g i<dusB@y. BuB 
Bh3s3 @3:ics /@3 sB@o<g:y 3<d/<g3@3d by v/@ious 
i<4:u3<c3s. A cu@@3<B ;/ppi<g shows Bh/B i< 
/bouB 100 y3/@s /:;osB h/:4 o4 Bh3 piBs h/v3 
dis/pp3/@3d /<d /:;osB o<3 Bhi@d h/s b33< 
;/ssiv3:y p:/<3d.

ZUSAMMENFASSUNG
IG =>K R>@BHG AN@L;NK@ PNK=> EBL>G>KS BF 
?KlA>G MBMM>E:EM>K BF 1:@>;:N :;@>;:NM. D:-
OHG S>N@>G A>NM> GH<A M:NL>G=> 1KB<AM>K@KN-
;>G. DNK<A O>KL<AB>=>G> EBGvlLL> LBG= =B>L> 
R>EBDM> j>=H<A LM:KD @>?dAK=>M. EBG> :DMN>EE> 
K:KMB>KNG@ S>B@M, =:LL BG KNG= 100 J:AK>G ?:LM 
=B> HdE�> =>K 1KB<AM>K@KN;>G O>KL<APNG=>G BLM 
NG= ?:LM >BG P>BM>K>L DKBMM>E F:LLBO >BG@>>;G>M 
PNK=>.

1. Alter Bergbau in Mittelschwaben 

DB> FjK=>KNG@ OHG EBL>G>KS ?:G= BG =>K R>@B-
HG AN@L;NK@ (Abb. 1) O>KFNMEB<A BF ?KlA>G 

MBMM>E:EM>K LM:MM. DB> M>GL<A>G @KN;>G =B> >BL>G-
A:EMB@>G G>H=>G (Abb. 2) :NL >BG>K 1>N?> OHG ;BL 
SN 10 M>M>KG :NL F>AK>K>G M>M>KG =NK<AF>L-
L>G=>G, PHAE NG@>LB<A>KM>G 1KB<AM>K@KN;>G (PBG-
@>G). DB>L> GKN;>GL<Ad<AM> P:K>G L>B@>K :G@>E>@M 
NG= >K?HK=>KM>G H; =>K @>KBG@>G 1B>?> O>KFNMEB<A 
D>BG> B>P>MM>KNG@LM><AGBD>G NG= DHFIE>x>K>G 
HBE?LFBMM>E. J>=>G?:EEL PNK=>G ;BL A>NM> D>BG> V>K-
L<A:ENG@>G @>?NG=>G. D:L M:N;> M:M>KB:E PNK=> 
BG =B> ;>K>BML :NL@>;>NM>M>G 1:@>;:NEj<A>K O>K?lEEM 
(V>KL:MSM><AGBD) H=>K EB>@M ?:EEP>BL> P:EE:KMB@ NF 
=B> R>LMEj<A>K. Ü;>K =B> H>KDNG� =>L ;>K@FdG-
GBL<A>G WBLL>GL, =B> OK@:GBL:MBHG =>L A;;:NL, 
=B> ANLPBKDNG@>G :N? =B> KNEMNKE:G=L<A:� H=>K 
l;>K =B> V>KP>G=NG@ =>L EBL>GL BLM D:NF >MP:L 
;>D:GGM. BBLE:G@ PNK=>G P>=>K G>SdA> @>?NG=>G, 
GH<A @>;>G :K<ABO:EBL<A> QN>EE>G DHGDK>M>K HBG-
P>BL> (Hilpert 2007). 

Abb. 2: EBL>G>KS@>H=> (S<AGBMM). Qu3::3: H:GL Frei.

DB> @>?jK=>KM>G EBL>G>KSDGHEE>G PNK=>G OHK OKM 
BG >BG?:<A>G, :NL L>AF @>;:NM>G R>GGj?>G FBM-
M>EL HHESDHAE> SN RHA>BL>G O>KAlMM>M (Bleh 2013, 
S. 54). DB>, BF GKN;>M ;>B AB<A:<A (vg:. Abb. 1) 
@>?NG=>G>G S<AE:<D>G P>BL>G SNF 1>BE GH<A >B-
G>G EBL>G@>A:EM OHG F>AK :EL 50 PKHS>GM :N? (Frei 
1966). DB> =>F>GMLIK><A>G= @>KBG@> ANL;>NM> 
S>N@M OHG E>=B@EB<A KN=BF>GMdK>G F>M:EENK@BL<A>G 
V>KAlMMNG@LM><AGBD>G. DB> LNII> :EL PKH=NDM =>L 
S<AF>ESIKHS>LL>L P:K >BG RHA>BL>GLMl<D (:N<A 
„O?>GL:N“ @>G:GGM), =:L H� SNK EKAjANG@ =>L 
R>BGA>BML@K:=>L F>AKF:EL O>KAlMM>M PNK=> NG= 
=:GG ?lK =B> W>BM>KO>K:K;>BMNG@ :NL@>L<AFB>=>M 
P>K=>G FNLLM>.

2. Genese der Eisenerz-Geoden

Ü;>K =B> EGMLM>ANG@ =>K EBL>G>KS@>H=>G DHGDNK-
KB>K>G =>KS>BM SP>B HRIHMA>L>G: 

N:<A Frei (1966) A:M =B> NGM>KL<AB>=EB<A> KjK-
GNG@ =>L @>HEH@BL<A>G UGM>K@KNG=L >GML<A>B-
=>G=>G EBGvNLL :N? =B> G>G>L>. D>FG:<A PlK=> 
=NK<A ANFHL>, LdNK>A:EMB@> WdLL>K =:L EBL>G>KS 
BF :GLM>A>G=>G GKH;DB>L @>EjLM NG= =NK<A DHE-
EHB=:E>L SB<D>KP:LL>K :;MK:GLIHKMB>KM. IF MB>?>K 
EB>@>G=>G, ?>BGDjKGB@>K>G SN;LMK:M (vg:. Abb. 3) 
PlK=> =B> FEB>ß@>L<APBG=B@D>BM j>=H<A K>=NSB>KM, 
LH =:LL =:GG >BG> ANLvH<DNG@ =>L @>EjLM>G EBL>GL 
BG =>G M>K@>E- NG= S:G=L<AB<AM>G :EL DGHEE>G:K-
MB@> V>K?>LMB@NG@>G >K?HE@>G DjGGM>. IG =>K R>@>E 
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SB>AM =:;>B >BG KKBLM:EEBL:MBHGLD>KG (S. B. >BG, FBM 
>BG>K =lGG>G EBL>GL<AB<AM ;>DE>B=>M>L S:G=DHKG) 
=B> >BL>GA:EMB@> LjLNG@ :G, PH=NK<A DHGS>GMKB-
L<A>, I:MBG:dAGEB<A> EBL>GL<AB<AM>G NF =>G K>KG 
>GMLM>A>G PlK=>G. 

Strassburger (2012) >KDEdKM ABG@>@>G =B> EGM-
LM>ANG@ =>K EKS@>H=>G ;>K>BML PdAK>G= =>K BBE-
=NG@ =>K H;>K>G SlßP:LL>KFHE:LL>-S>=BF>GM> 
BF MBHSdG. D:;>B L>B>G =B> DGHEE>G:KMB@>G A;E:-
@>KNG@>G :F M>>K>L@KNG= NGM>K B>M>BEB@NG@ OHG 
KE>BGLME>;>P>L>G (AE@>G NG= B:DM>KB>G) >GMLM:G-
=>G. SB> ?dEEM>G BF L:N>KLMH�K>B<A>G W:LL>K =NK<A 
OxB=:MBHG =:L SP>BP>KMB@>, BF W:LL>K @>EjLM> EB-
L>G :NL. EKLM LIdM>K L>B>G =NK<A S>=BF>GM:MBHG =B> 
>GMLM:G=>G>G G>H=>G LNDS>LLBO> =NK<A GKH;DB>L> 
;>=><DM PHK=>G.

B>B=> T>L>G >KDEdK>G FBM NGM>KL<AB>=EB<A>G 
PKHS>LL>G =B> G>G>L> NG= =:FBM =B> L:@>KLMdMM>G 
=>K EBL>G>KS@>H=>G :G =>K GK>GS> SP>B>K @>HEH-
@BL<A>K S<AB<AM>G. D: =B>L> F:SB>L@K>GS> ?:LM MHM-
LjAEB@ LMK>B<AM, �G=>G LB<A =B> EKS> BF L:G=DK>BL 
AN@L;NK@ :NLG:AFLEHL BG >BG>K >BGA>BMEB<A>G 
HjA> OHG KNG= 510 F l;>K N.N. (vg:. Abb. 3), P>L-
A:E; ;>B ;>P>@M>F R>EB>? NGM>KL<AB>=EB<A 1>N?>G 
=>K GKN;>G GHMP>G=B@ P:K>G. IGL;>LHG=>K> :N? 
=>G KNII>G NG= Rl<D>G =>L 1>KMBdKAl@>EE:G=>L 
LBG= =>LA:E; =B> 1KB<AM>K@KN;>G =>NMEB<A MB>?>K :EL 
:G =>G HdG@>G. UGM>KA:E; =>K 510 F-ILHARIL> 
�G=>G LB<A ?HE@EB<A D>BG> PBG@>G.

3. Vulnerabilität der Trichtergruben

AEL HHAE?HKF>G BG IARLBD:EBL<A K>E:MBO P>B<A>F 
UGM>K@KNG= A:;>G =B> GKN;>GK>EBDM> O>KAdEMGBL-
FdßB@ P>GB@ WB=>KLM:G=LDK:� @>@>G F><A:GB-
L<A> EBGvlLL>, BAK> R>LBEB>GS @>@>Gl;>K >xH@>G>G 
EBGvlLL>G BLM =:A>K @>KBG@. DB> VNEG>K:;BEBMdM =>K 
1KB<AM>K@KN;>G, =B> LdFMEB<A NGM>K =>F BH=>G-
=>GDF:EL<ANMS LM>A>G, PBK= OHK :EE>F =NK<A SP>B 
NGM>KL<AB>=EB<A> F:DMHK>G ;>LMBFFM:

DB> L:@> :N? HjA>GKl<D>G NG= :G HdG@>G ;>-
@lGLMB@M> BF L:N?> =>K J:AKANG=>KM>, ;>LHG=>KL 
;>B SM:KDK>@>G>K>B@GBLL>G, >BG> NBO>EEB>KNG@ =>K 
ABLMHKBL<A>G GKN;>GMHIH@K:IAB> =NK<A G:MlK-
EB<A> EKHLBHG. ZN=>F ?NG@B>K>G =B> PBG@>G :EL 

S>=BF>GM?:EE>G NG= :DDNFNEB>K>G =:A>K F>AK 
SMK>N, L:N; NG= :GHK@:GBL<A>L M:M>KB:E :EL =:L 
NFEB>@>G=> G>EdG=>. AN<A =B> FEHK: ;>?jK=>KM 
=B> G:MlKEB<A> Z>KLMjKNG@. B>BLIB>ELP>BL> >K@:;>G 
PKH;>;HAKNG@>G BG :NL@>PdAEM>G 1KB<AM>K@KN;>G 
;>B ARLM>MM>G NGM>KL<AB>=EB<A> V>K?lEENG@LGBO>:NL 
FBM SMK>N, L:N; NG= HNFNL j> G:<A B>LM:G= FBM 
BN<A>G H=>K FB<AM>G (Mahne-Bieder � Hilpert 
2015). 

GNM >KA:EM>G> 1KB<AM>K@KN;>G �G=>G LB<A BF 
L:G=DK>BL AN@L;NK@ GNK BG FHKLM>G, =: =B> W:<AL-
MNFLS>BM>G =>K BdNF> K>E:MBO E:G@ LBG= NG= LH 
FHKLM:K;>BM>G GNK BG @KHß>G A;LMdG=>G :GLM>A>G. 
EGMLIK><A>G= P:K>G =B> :GMAKHIH@>G>G EBG@KB?-
?> BG =>G E>MSM>G J:AKANG=>KM>G K>E:MBO @>KBG@. IG 
jlG@LM>K Z>BM P>K=>G j>=H<A O>KF>AKM LH@>G:GG-
M> H:KO>LM>K NG= FHKP:K=>K ?lK B:NF?dEE:K;>BM>G 
@>GNMSM. DB>L> L<AP>K>G M:L<ABG>G ?lAK>G SN 
LM:KD>G V>KdG=>KNG@>G =>L MBDKHK>EB>?L >GME:G@ 
=>K Rl<D>@:LL>G. DNK<A BAK G>PB<AM S>KLMjK>G 
=B>L> VHEE>KGM>F:L<ABG>G NG= 1K:GLIHKM?:AKS>N-
@> H� LdFMEB<A> 1KB<AM>K@KN;>G, ;>LHG=>KL ;>B 
?>N<AM>K WBMM>KNG@, P>GG >L NGM>K =>G R>B?>G NG= 
K>MM>G SN S<AFB>K;>P>@NG@>G DHFFM (Hilpert 
� Mahne-Bieder 2016:). NB<AM L>EM>G O>KE:N?>G 
A>NM> :N<A ;>?>LMB@M> W:E=- NG= FHKLMP>@> =NK<A 
>A>F:EB@> PBG@>G?>E=>K. W>BE ;>B =>K>G 1K:LL>G-
;:N H� >KA>;EB<A> EK=:K;>BM>G GjMB@ LBG=, LBG= =B> 
KHKKB=HK> S>KLMjKM>K 1KB<AM>K@KN;>G SN=>F =>NM-
EB<A ;K>BM>K LBG=, :EL =B> >B@>GMEB<A> W>@> L>E;LM.

4. Veränderungen der Pingen4elder 

Sl=EB<A OHG ARLM>MM>G >KLMK><DM>G LB<A F>AK>K> 
PBG@>G?>E=>K :N? =>G HjA>GSl@>G =>L ARLM>MM>G>K 
B>K@L NG= =>L OMMF:KLA:NL>K B>K@L. DB>L> LBG= 
A>NM> GH<A BF S<AKd@EB<AML<ANFF>KNG@L;BE= (;:-
LB>K>G= :N? ALS-D:M>G) =>K G>EdG=>H;>Kvd<A> :G 
=>K IH<D>G:KMB@>G SMKNDMNK >KD>GG;:K (O@E. Abb. 
4). D>G UGM>K@KNG= LM>EE>G H;>KA:E; OHG 510 F 
N. N.N. ;B;>KS>BMEB<A> D><DL<AHMM>K, =:KNGM>K LM>AM 
=B> ?>BGDjKGB@> O;>K> SlßP:LL>KFHE:LL> (OSM) 
:G. AG =>K F:SB>L@K>GS> E:@>KG =B> EBL>G>KS@>H-
=>G. DB> 1KB<AM>K@KN;>G LBG= =>LA:E; :NLL<AEB>ß-
EB<A BG =>G S<AHMM>KG BG =B> 1B>?> @>MKB>;>G PHK=>G 
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Abb. 3: SBMN:MBHG OHK, PdAK>G= NG= G:<A =>F A;;:N. 
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(Hilpert � Mahne-Bieder 2016;). SB> P>K=>G 
:F H:G@ BFF>K v:<A>K NG= DE>BG>K, =: AB>K =B> 
;B;>KS>BMEB<A>G D><DL>=BF>GM> BFF>K @>KBG@-
Fd<AMB@>K LBG= NG= LHFBM L<AHG BG @>KBG@>K 1B>-
?> =B> EBL>G>KS@>H=>G @>;HK@>G P>K=>G DHGGM>G 
(vg:. Abb. 3).

IF J:AK 1906 PNK=>G =B> 1KB<AM>K@KN;>G :F ARL-
M>MM>G>K B>K@ >KLMF:EL OHF AN@L;NK@>K HBLMHKB-
D>K DK. AE;K><AM OHG R:= D:KMB>KM. EK BGO>GM:KB-
LB>KM> =:;>B 569 PBG@>G G:<A L:@> NG= GKjß>. 
MBMM>EL >BG>K >KG>NM>G K:KMB>KNG@ BF J:AK 2017 
=NK<A MBM:K;>BM>K =>K UGBO>KLBMdM AN@L;NK@ DHGG-
M> =>K V>KdG=>KNG@LIKHS>LL =>L GKN;>G?>E=>L >K-
?:LLM P>K=>G. DB> SP>BM> K:KMB>KNG@ NGM>KL<AB>= 
=:;>B SPBL<A>G =>G =K>B K:M>@HKB>G „@NM >KA:EM>G“, 
„GH<A >KD>GG;:K“ NG= „(?:LM) O>KL<APNG=>G“. O;-
@E>B<A D>BG> IG?HKF:MBHG>G l;>K =>G ZNLM:G= =>K 
>BGS>EG>G PBG@>G ;>B BAK>K EKLMD:KMB>KNG@ BF J:AK 
1906 OHKEB>@>G, EdLLM =B> WB>=>KAHENG@LD:KMB>KNG@ 
=H<A =>SB=B>KM> S<AElLL> l;>K =B> DRG:FBD =>K 
Z>KLMjKNG@ NG= =>K>G UKL:<A>G SN. 
VHG =>G 569 NKLIKlG@EB<A>G 1KB<AM>K@KN;>G >xBL-
MB>KM>G 111 J:AK> LIdM>K 268 (47%) GB<AM F>AK. 
W>BM>K> 165 PBG@>G (29%) P:K>G GNK GH<A FBM @>-
l;M>F AN@> SN >KD>GG>G. L>=B@EB<A 136 GKN;>G 

Abb. 4: S:M>EEBM>G-L:L>KL<:G (FBM S<AKd@EB<AML<ANFF>KNG@) =>L ARLM>MM>G>K B>K@>L.  
Qu3::3: Risby 2015

S3iB3 277 Abb. 5: EKA:EMNG@ =>K 1KB<AM>K@KN;>G  
:F ARLM>MM>G>K B>K@.

(24%) P:K>G GH<A BG >BG>F @NM>G ZNLM:G= (Abb. 5). DB> 
F>E=>K =>L >A>F:EB@>G EBL>G>KS:;;:NL L<AKNFI-
?>G :;>K GB<AM @E>B<AFdßB@, LM:MM=>LL>G BLM >BG> 
V>KBGL>ENG@ =>K >A>F:EL @KHß>G PBG@>G-?>E=>K 
SN ;>H;:<AM>G. ZN=>F >K@:; =B> K:KMB>KNG@ BF 
FHKLM, =B> LB<A :N? GKNG= =>K M>BEL =B<AM>G N>N;>-
Iv:GSNG@>G :EL M>BEP>BL> L>AK L<APB>KB@ A>K:NL-
:NLLM>EEM>, =:LL @>K:=> BG jlG@LM ?HKLMPBKML<A:�EB<A 
@>GNMSM>G AK>:E>G =B> AGS:AE =>K 1KB<AM>K@KN;>G 
=>NMEB<A K>=NSB>KM P:K (vg:. Abb. 6). VHK :EE>F, 
P>GG F>AK>K> Rl<D>@:LL>G G:A ;>B>BG:G=>K EB>-
@>G NG= =>K JNG@P:E= OHK >BG>K BGM>GLBO>G ?HKLM-
EB<A>G B>PBKML<A:�NG@ BG jlG@>K>K V>K@:G@>GA>BM 
S>N@M, LBG= ?:EEP>BL> @Kjß>K> AK>:E> ?:LM OjEEB@ >BG-
@>>;G>M. AN<A S>B@M =>K K:KMB>KNG@L;>?NG=, =:LL 
BGL;>LHG=>K> DE>BG>K> PBG@>G K:L<A>K O>KL<APBG-
=>G :EL @Kjß>K> NG= MB>?>K> GKN;>G. DB>L>L PAdGH-
F>G BLM vd<A>GA:� ;>LHG=>KL :G =>G H:G@E:@>G 
SN ;>H;:<AM>G.
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ÄAGEB<A> B>?NG=> EB>@>G :N<A ?lK =:L G:A> @>E>@>-
G> GKN;>M ;>B AB<A:<A OHK. EKLMF:EL PNK=>G =HKM 
1>BE:K>:E> BF J:AK 1964 LRLM>F:MBL<A O>KF>LL>G 
NG= D:KMB>KM (Frei 1966). DB>L> GKNG=:N?G:AF>G 
>KFj@EB<AM>G 41 J:AK> LIdM>K =B> M>LLNG@ NG= 
B>P>KMNG@ =>K :GMAKHIH@>G>G V>KdG=>KNG@>G, 
;:LB>K>G= :N? >BG>K >KG>NM>G, LRLM>F:MBL<A>G G>-
EdG=>;>@>ANG@ BF J:AK 2005. D>FG:<A PNK=> :N? 
=>F 2,74 A: @KHß>G UGM>KLN<ANG@L?>E= ;BGG>G 
41 J:AK>G L>AK OB>E> PBG@>G F>KDEB<A >BG@>>;G>M, 
M>BEP>BL> LH@:K OjEEB@ S>KLMjKM PNK=>G. IGL;>LHG-
=>K> >GME:G@ G>N>K P:E=- NG= ?HKLMPBKML<A:�EB<A>K 
W>@> LBG= S:AEK>B<A> 1KB<AM>K@KN;>G H;>Kvd<AEB<A 
@dGSEB<A O>KL<APNG=>G. DB> LM:MBLMBL<A> ANLP>K-
MNG@ =>K D:KMH@K:IABL<A>G B>?NG=> >K@:; >BG>G 
AGM>BE NG@>LMjKM>K ;SP. GB<AM O>KdG=>KM>K 1KB<AM-
>K@KN;>G OHG E>=B@EB<A 18,3 PKHS>GM. D>FG:<A 
P:K GNK GH<A DG:II j>=> ?lG�> PBG@> G:<A 41 
J:AK>G NGO>KdG=>KM. IG OB>K FlG�>E (81,7 PKHS>GM) 
=>K BGL@>L:FM 219 1KB<AM>K@KN;>G =>L 1>BE:K>:EL 
PNK=>G O>KL<AB>=>G BGM>GLBO> (G:MlKEB<A> NG= :G-
MAKHIH@>G>) V>KdG=>KNG@>G ?>LM@>LM>EEM. M>AK :EL 
>BG VB>KM>E (26,0 PKHS>GM) =>K PBG@>G BLM BF GKN;>M 
SPBL<A>G 1964 NG= 2005 LH@:K OHEELMdG=B@ O>K-
L<APNG=>G (Hilpert 2007).
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5. Fazit 

D:L ANLF:ß NG= =B> G>L<APBG=B@D>BM =>K Z>K-
LMjKNG@ =>K ABLMHKBL<A>G 1KB<AM>K@KN;>G LBG= 
:E:KFB>K>G=, SNF:E BAK> EGMLM>ANG@ (OK@:GBL:MB-
HG =>L A;;:NL, B>LBMSO>KAdEMGBLL>, H>KDNG� =>K 
AK;>BM>K >M<.) ;BL A>NM> GH<A GB<AM OHEELMdG=B@ 
@>DEdKM BLM. F:LM =B> HdE�> =>K 1906 :F ARLM>MM>-
G>K B>K@ D:KMB>KM>G PBG@>G BLM FBMME>KP>BE> OjEEB@ 
O>KL<APNG=>G. DK>B F:DMHK>G MK:@>G BF UGM>K-
LN<ANG@L@>;B>M SNK Z>KLMjKNG@ =>K @>L<AlMSM>G 
BH=>G=>GDFdE>K ;>B: ZNF >KLM>G l;>KE:@>KG >BG-
S>EG> FHKLMP>@> ;:G=:KMB@ =B> >A>F:EB@>G 1KB<AM-
>K@KN;>G NG= SNF SP>BM>G GBO>EEB>KM =B> G:MlKEB-
<A> EKHLBHG OHK :EE>F =B> v:<A>G 1KB<AM>K@KN;>G 
BG =>G H:G@;>K>B<A>G. ZNF =KBMM>G ;>=KHA>G FH-
=>KG> FHKLMF:L<ABG>G =B> GKN;>G?>E=>K. DNK<A 
=B>L> =K>B Z>KLMjKNG@L?:DMHK>G DHFFM >L SN >BG>K 
V>KBGL>ENG@ =>K GH<A LB<AM;:K>G PBG@>G?>E=>K. SH 
P>K=>G =B> >A>F:EL SNL:FF>GAdG@>G=>G AK>:E> 
=NK<A G>N> FHKLMP>@> NG= B:NFKl<D@:LL>G S>K-
L<AGBMM>G NG= :G =>G HdG@>G ?lAKM =B> G:MlKEB-
<A> EKHLBHG SN >BG>K V>K?lEENG@ v:<A@KlG=B@>K 
1KB<AM>K@KN;>G. D:=NK<A L<AKNFI?>G =B> AK>:E> 
=>L >A>F:EB@>G EBL>G>KS:;;:NL GB<AM @E>B<AFdßB@, 
LHG=>KG j> G:<A DE>BGKdNFB@>K L:@> NG= 1B>?> =>K 
PBG@>G NGM>KL<AB>=EB<A L<AG>EE. 

Abb. 6: IF VHK=>K@KNG= ?:LM O>K?lEEM> PBG@>, BF HBGM>K@KNG= >BG@>>;G>M> FEd<A>, Qu3::3: H:GL Frei.
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