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1  Introduction to the excursion area

1.1  Two great periods of river history
D3%E0036%8,".%F"G36%,63,%0,773?% -26*5#2% -H*%?"I363.-%
#63,-%036"*?7%*1%6"G36%2"7-*6=$%D3%J67-%036"*?%"7%-23%?6,".K
,#3% 7*5-2H,6?>% 16*/% -23%8"??L3% C36/,.% E0L,.?7% M% -23%
DA6".#36%N,L?>%!6,.O3.H,L?%,.?%0,6-7%*1% -23%!"+2-3L#3K
9"6#3%MP-*%-23%063KQL0".3%/*L,773%9,7".%-2,-%H,7%?6,".3?%
7".+3% L,-3%8"*+3.3%9=% -23%R,.593%F"G36$%D"7% 7*5-2H,6?%
?6,".,#3%7=7-3/%H,7%-2,-%*1%-23%F"G36%8*3.*?,.5G"57%7-,6-K
".#%".%-23%63+3.-%8,".%F"G36%,63,%SL,-$%L4,512T%,.?%3/0-=K
".#% ".% -23% 63+3.-%R,.593% ,63,% SL,-$%T)51K312T% SUVWXYZ[Y%
'\]^T$%8*3.*?,.5G",.%6"G36%?30*7"-7%,63%063736G3?%".%-23%
1*63L,.?%*1%-23%8"??L3%C36/,.%E0L,.?7>%3703+",LL=%".%-23%
!6,.O3.H,L?% 1*63L,.?>%/*63*G36% *.% -*0% *1% -23%_*6-236.%
!6,.+*.",.%QL9%,.?%".%-23%F3?."-`%F"G36%,63,$%

Q-%-23%7,/3%-"/3%".%H37-36.%!6,.+*.",%-2363%34"7-3?%-23%
a6"/3G,L%8,".>% -23%E6K8,".>%?6,".".#%-*% -23%F"G36%F2".3%
".-*%-23%.*6-236.%E0036%F2".3%C6,93.$%D"7%E6K8,".%3.K
+6*,+23?% 7-30% 9=% 7-30% -23% 3,7-H,6?% L=".#%8*3.*?,.5G"K
,.%?6,".,#3% 7=7-3/% 16*/% -23%U0377,6-% -*% -23%U-3"#36H,L?%
8*5.-,".7%-*%-23%E0036%!6,.+*.",.%2"#2L,.?$%

D3%73+*.?%036"*?%"7% -2,-%*1%-23%J.,L%?"G367"*.%*1%-23%
8*3.*?,.5G",.% 7=7-3/% -*% -23% F2".3% 7=7-3/$% !6*/% L,-36%
_3*#3.3% ".-*% -23% aL3"7-*+3.3% -2"7% 3.+6*,+2".#% E6K8,".%
+63,-3?%-23%63+3.-%8,".%F"G36%7=7-3/$%D3%?56,-"*.%*1%-23%
8*3.*?,.5G",.% 6"G36% 63#"/3% L,7-3?% ,9*5-% 16*/% -23% 93K
#"..".#% *1% -23%b63-,+3*57% a36"*?% ".-*% -23% L,-36%_3*#3.3%
S!"#$%&$cT$%Qd36%-23%?"G367"*.%*1%-23%8*3.*?,.5G",.%7=7-3/%
".% .*6-236.% !6,.+*.",% -23%8,".% F"G36% ?6,".3?%H37-H,6?%
-6,.7G3673% -*% -23% 8*3.*?,.5G",.% .*6-2K7*5-2% ?"63+-"*.$%
D"7%2,003.7%,-%L3,7-%7".+3%L,-36%_3*#3.3%-*%3.?%_3*#3.3$

1.2  The Moenodanuvius River
e.%E0036%!6,.+*.",%#6,G3L%*1% -23%8*3.*?,.5G"57% "7%063K
736G3?%S!"#$%&$fT%".%-23%!6,.O3.H,L?%!*63L,.?>%*.%-*0%*1%-23%
_*6-236.%!6,.+*.",.%QL9%,.?%156-236%7*5-2%".%-23%F3?."-`%
G,LL3=$%D3%#6,G3L% "7%/*7-L=% 7"L"+,%#6,G3L%H"-2% 7*/3% L*+,L%
#6,G3L%+*/0*.3.-7%".-36/"43?$%D3%.*6-236/*7-%063736G3?%
G,LL3=%73+-"*.%"7%-2,-%*1%-23%!6,.O3.H,L?%!*63L,.?%8*3.K
*?,.5G"57$% e-% "7% ?37+6"93?% ".% U-*0% '%g70"+2% S!"#7$% &$'% ,.?%
&$fT%D"7%6"G36%/"#2-%2,G3%,+-3?%M%,d36%-23%?"63+-"*.%*1%"-7%
+*5673%,.?%-23%#6,G3L%163"#2-%M%,7%-23%50036%+*5673%*1%-23%
h5L/9,+2%8*3.*?,.5G"57%*6%0*77"9L=%-2,-%*1%-23%_,.O3.K
?*61%8*3.*?,.5G"57$%

e.%-23%_*6-236.%!6,.+*.",.%QL9%50%-*%.*H%-2363%,%1*56%
?"I363.-%6"G36%96,.+237%063736G3?$%QLL%96,.+237%72*H%*H.%
/*602*L*#"+,L%G,LL3=7%+5-%".-*%-23%+,69*.,-3%6*+O7%*1%-23%
_*6-236.%!6,.+*.",.%QL9$%

D3% /*7-% H37-36.% 96,.+2>% -23% <,/936#% 8*3.*?,.5G"57%
SUVWXYZ[Y%f&&i,T>%"7%06**13?%9=%0399L3%J.?7%*1%j5,6-`%,.?%
13H%j5,6-`"-37%7063,?%".%63L"+7%*1%,.%".+"73?%0,L,3*G,LL3=%*.%
-*0%*1%-23%0L,-3,5%*1%-23%!6,.+*.",.%QL9%+L*73%-*%g7+2L"00%
S9L,+O%g%".%!"#$%&$fT$%D"7%96,.+2%/"#2-%6**-%".%-23%DA6".#36%
N,L?%SD56".#",.%!*637-T$%Q7%-23%G,LL3=%63L"+%L"37%7*/3H2,-%
2"#236% -2,.% -23% G,LL3=% *1% -23% h5L/9,+2%8*3.*?,.5G"57%
-2"7%96,.+2%72*5L?%93%-23%*L?37-%,/*.#%-23%*-2367$%

E0%-*%.*H%"-% "7%-23%J67-%,.?%*.L=%6"G36%+*5673%06*G3?%
-*%2,G3%k*H3?%-26*5#2%-23%,4"7%*1%-23%.*6-2H,6?%?6,".".#%
F"G36%F3#."-`%7*5-2H,6?$%D363%,63%.*%156-236%J.?".#7%1*6%
,%6"G36>%H2"+2%k*H3?%-26*5#2%-2"7%G,LL3=%,4"7%7*5-2H,6?$%
<L,+O%0399L37%".%-23%9,7,L%0,6-7%*1%-23%F3#."-`%#6,G3L%-56.%
*5-%-*%93%.*-%9L,+O%6,?"*L,6"-3%SL=?"-3T%95-%0399L37%*1%7"L"+"K
J3?%H**?$

D3%.34-%3,7-36.%96,.+2%"7%-23%h5L/9,+2%8*3.*?,.5K
G"57%L*+,LL=%H"-2%-H*%-366,+37>%-23%<LA-3.-,L%S<T%,.?%_393LK
936#%:366,+37%S_T$% e-7%/,".%#6,G3L%+*/0*.3.-7%,63%j5,6-`>%
6,?"*L,6"-3%,.?%j5,6-`"-3%SUVWXYZ[Y%'\];T$%e-7%G,LL3=%"7%H3LL%
-6,+3,9L3%9=%1*6/%,.?%#6,G3L%J.?7%16*/%-23%h,".,+2%96**O%
".%-23%.*6-2%?*H.6"G36%-*%U-63"-936#%".%-23%7*5-2$

D3%3,7-36./*7-%96,.+2%"7%-23%_,.O3.?*61%8*3.*?,.5K
G"57%S1*6/36L=%+,LL3?%<,=635-2%8*3.*?,.5G"57>%UVWXYZ[Y%
f&&i,T$%E0%-*%.*H%-2363%H,7%.*%#6,G3L%1*5.?%1,6-236%.*6-2%
*6%.*6-23,7-%-2,.%/,6O3?%".%!"#$%f$%:*%O330%-23%,l54%16*/%
.*6-2%*6%.*6-23,7-%*03.%e%-**O%,%L*+,L%.,/3$%e-7%/,".%+*/K
0*.3.-7%,63%j5,6-`%,.?%6,?"*L,6"-3$%

QLL% 96,.+237%/36#3% -*% *.3% 6"G36% +*5673% -2,-% 7*5-2% *1%
U-63"-%936#%72*5L?%2,G3%k*H3?%-*H,6?7%-23%F3#."-`KF3?."-`%
,4"7$% D3% 8*3.*?,.5G"57% F"G36% ".% -23% F3?."-`% ,4"7% H,7%
63+3.-L=% ?37+6"93?% 9=% <[Ym[Y% Sf&'&>% f&''T$% <[Ym[Y% Sf&''T%
63+*6?7%*1%8*3.*?,.5G",.%#6,G3L%*1%b3.*/,.",.%,#3%".%-23%
U*5-236.% !6,.+*.",.%QL9$%n.% -23% *-236% 2,.?>% 23% 7-637737%
S<[Ym[Y% f&'&(% 'o;T% -2,-% -23%8*3.*?,.5G",.% #6,G3L% ,L*.#%
-23%F3?."-`%G,LL3=%"7%*1%:36-",6=%06,3KF"37",.%,#3>%,.?%-2363%
H*5L?%93%.*%".?"+,-"*.%1*6%,%7*5-2H,6?%?6,".,#3%,d36%-23%
F"37%"/0,+->%-2,-%2,003.3?%,-%'^$o%8,%S<pVWq[Y%3-%,L$%f&'&T$%
D"7%H3LL% +*.J6/7% -23% 37-"/,-3?% *L?% ,#3% 1*6% -23%8*3.*K
?,.5G"57%".%-23%_*6-236.%!6,.+*.",.%QL9%SUVWXYZ[Y%f&&i,(%
'ifT$%<5-%"-%05-7%j537-"*.%/,6O7%-*%-23%3.?%*1%-23%8*3.*K
?,.5G",.%34"7-3.+3%S733%,L7*%rstuvp[Y%f&''T$

D3%9"#%j537-"*.%"7%-23%-"/3%,.?%H,=%*1%-23%?"G367"*.%
*1%-23%8*3.*?,.5G"57%-*%-23%E6/,".%F"G36$%E0L"d%*1%-23%
7*5-236.% !6,.+*.",.% QL9% 7-,6-".#% ?56".#% L,-3% 8"*+3.3%%
Sa[w[Y[x%y%UVWYz{[Y>%f&'&(%cccT%H,7%-23%"."-",-"*.%*1%-23%
63G367,L%*1%-23%k*H%?"63+-"*.%H"-2".%-23%F3?."-`KF3#."-`%
,4"7$%a6*9,9L=% -23%50L"d%,.?%/*?3LL".#%*1% -23%.*6-23,7-K
36./*7-% 37+,60/3.-% *1% -23% _*6-236.% !6,.+*.",.% QL9%
93-H33.% r*LL13L?% ,.?% h5L/9,+2% +,573?% -23% 3.?% *1% -23%
7*5-236.%?"7+2,6#3%*1%-23%8*3.*?,.5G"57%,.?%"."-",-3?%"-7%
?"G367"*.%-*%-23%E6/,".>%-23639=%1*6/".#%-23%F"G36%8,".$%
D"7% +*5L?% 2,003.% 16*/% L,-3%8"*+3.3% -26*5#2% aL"*+3.3$%
b*.73j53.-L=% -23% ,66"G,L% *1% -23%E0036% !6,.+*.",.%8,".%
F"G36%*.%-23%F2".3%+*5L?%2,G3%-,O3.%0L,+3%3,6L"36%-2,.%7*%
1,6%2,7%933.%,775/3?$%SUVWXYZ[Y>%f&&i9(%'&^>%,775/3?%,.?%
?"7+5773?%7-"LL%,.%3,6L=%)*H36%aL3"7-*+3.3%,#3T$%D"7%.33?7%
73,6+2% 1*6% 063K|,-36.,6=% 8,".% ?30*7"-7% ".% -23% )*H36%
8,".% ,63,$%QLL% ".% ,LL>% -23% 06373.-% O.*HL3?#3% +*.+36.".#%
-23%8*3.*?,.5G"57K8,".%-6,.7"-"*.%72*H7%,%#,0%16*/%L,-3%
8"*+3.3%-*%3.?%*1%aL"*+3.3$
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1. 3 Short outline of the history of the River Main
Q%?"7+2,6#3%-*%-23%F2".3%16*/%-23%U0377,6-%34"7-7%7".+3%-23%
7597"?3.+3%*1%-23%E0036%F2".3%C6,93.%".%g*+3.3$%D"7%"7%-23%
a6"/3G,L%8,".>%-23%E6/,".%S!"#$%&$cT$%N"-2%*.#*".#%7597"?K
3.+3% *1% -23%E0036% F2".3%C6,93.% -2"7% E6/,".% 3.+6*,+23?%
9,+OH,6?% 36*?".#% 7-30%9=% 7-30% -23%8*3.*?,.5G",.% 63,L/%
".%-23%U0377,6->%)*H36%!6,.+*.",%C}5%aL,".%,.?%-23%U-3"#36K
H,L?Kr,77936#3% +537-,$% <=% +*.j536".#% -23% 7*56+3% ,63,% *1%
-23%8*3.*?,.5G"57%7=7-3/%".%-23%E0036%!6,.+*.",.%9,73K
/3.-%-23%E6/,".%93+,/3%-23%F"G36%8,".$

%

Q%7"/0L"J3?%7+23/3%*1%-23%F"G36%8,".%?30*7"-7%"7%72*H.%".%
!"#$%&$^$%D3%-34-563%*1%-2"7%6"G36%?30*7"-7%"7%,%6375L-%*1%".-36K
L".O".#%*1%-3+-*."+%50L"d%,.?%7597"?3.+3%*.%-23%*.3%2,.?>%,+K
+5/5L,-"*.%,.?%36*7"*.%5.?36%-23%036"#L,+",L%+L"/,-3%*.%-23%
*-236%2,.?$%D3%1*LL*H".#%3L3/3.-7%,63%G"7"9L3%".%-23%8,".%
F"G36%,63,(

aL,-3,5%-366,+37(%F"G36%?30*7"-7%/,".L=%*1%L,-3%b63-,+3*57%
-*%:36-",6=%,#3>%.*-%9*5.?%-*%G,LL3=%1*6/7>%*6%-23%G,LL3=%1*6/7%
,63%.*-%G"7"9L3%,.=%L*.#36$%D3=%".+L5?3%7*/3%?30*7"-7%*1%-23%
E6/,".%,.?%-23%8*3.*?,.5G"57>%1*6%34,/0L3%,-%U-*0%'%g70"+2$

!"#$%&$f(%8*3.*?,.5G"57%F"G36%7=7-3/%".%-23%!6,.O3.H,L?%1*63L,.?%,.?%-23%_*6-236.%!6,.+*.",.%QL9%Sn936/,".,L9%,.?%
N"373.-,L9T$%<%~%<LA-3.-,L%:366,+3>%<QK8*3.*%~%<,/936#%8*3.*?,.5G"57>%g%SG"*L3-T%~%g70"+2%U"-3>%g%S9L,+OT%~%g7+2L"00>%
!!K8*3.*%~%!6,.O3.H,L?%!*63L,.?%8*3.*?,.5G"57>%!U%~%!"+2-3L#39"6#3%UH3LL>%!N%~%!6,.O3.H,L?%S0,6-%*1%-23%<*23/",.%
9,73/3.-T>%hEK8*3.*%~%h5L/9,+2%8*3.*?,.5G"57>%)%~%)3�3.635-2%U"-3>%_%~%_393L936#%:366,+3>%_QK8*3.*%~%_,.O3.K
?*61K8*3.*?,.5G"57>%F%~%F3?H"-`%U"-3>%:%~%:6"39%U"-3$

!""#$%#U'$V:1222?2+,B$-,2$L4,54-)51K312$3B$V*)50,5I):-K4*:)5-$15-$-,*$WR*-:3M,5$V*)50,5):"#$>$X$>:D+,5+):6<,**)22,@$$
>!6L4,54$X$>)B",*;,*$L4,54-)51K312@$.$YK34:,Z[$X$.283M@$.$Y2MI)*S[$X$.2M:388@$VV6L4,54$X$V*)50,5I):-$E4*:)5-6L4,546
-)51K312@$V7$X$V3M+,:;,"3*;22MI,::,@$VG$X$V*)50,5I):-@$(\6L4,54$X$(1:B")M,*$L4,54-)51K312@$A$X$9*1",$A,Z,5*,1+H@$$
W$X$W,",:",*;6<,**)22,@$W!6L4,54$X$W)50,5-4*F,*$L4,54-)51K312@$J$X$9*1",$J,-I3+S@$<$X$9*1",$<*3,"#
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!"#$%&$'(%)*+,*"#+,-."/%*,012%34+%*.2%542647,689"8:%,67%5,"6%;"92+%<)=>?@AB@%C&D&E%F47"G27H$

!""#$%#&'$()*+),-*+./,012$3+"2442$56*$728$9:28:7+8;<,;0$;87$9+,8$=(>?@ABCA$D%E%F$-2G872*)H#

!"#$%&$I(%)/.2F2%43%*2++,/2%J"#.*%43%*.2%5,"6%;"92+%,67%4*.2+%*+"08*,+"2:%43%*.2%K--2+%;."62%<3+4F%)=>?@AB@%C&D&E%:1"#.*1L%F47"G27H$

!""#$%#I'$(12J+$72*$32**+0028)*2..2$720$9+,80$;87$+872*2*$K"2**/2,8L;M6002$=+;0$(>?@ABCA$D%E%F$42,1)$<2*G872*)H#
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:6*5#2% G,LL3=% -366,+37(% !6*/% L,-3%b63-,+3*57% -*%:36-",6=%
,#3%7-6*.#%G,LL3=%".+"7"*.%-**O%,L63,?=%0L,+3$%e-%6375L-3?%".%
,%-6*5#2%G,LL3=%1*6/%".+"73?%".%-23%0L,-3,5%7561,+3>%#3.36K
,LL=%H"?36%-2,.%-23%aL3"7-*+3.3%G,LL3=7%,63$%QL*.#%-23%8,".%
6"G36%-23%3,6L=%aL3"7-*+3.3%-366,+37%L"3%".%-2"7%-6*5#2%G,LL3=>%
-**$%N"-2".%-2373%H"?3%-6*5#2%G,LL3=%-23%6"G36%+*5L?%1*6/%
H"?3%1633%/3,.?367$

R56".#% -23% )*H36% aL3"7-*+3.3% L,.?% 50L"d% ,.?% 7597"?K
3.+3%*1%-23%E0036%F2".3%C6,93.%+,573?%,%G36=%?330%".+"K
7"*.%*1%-23%6"G367%-2,-%,++3773?%?*H.%-*%-23%L3G3L%*1%-23%63K
+3.-%G,LL3=%7*L3$%D3639=>%-23%1633%/3,.?367%93+,/3%9*5.?%
/3,.?367$%%

8,".% !*6/,-"*.(% D3% ?3,?L*+O% *1% -23% G36-"+,L% /*G3K
/3.-7>%0362,07%'%8,M]&&%O,%,#*>% 72*5L?%2,G3%+,573?% -23%
JLLK50%*1%,%-2"+O%k5G",L%7-,+O%*1%7*/3%?3+,/3-367%".%-2"+OK
.377>%-23%7*K+,LL3?%8,".%!*6/,-"*.%SUVWXYZ[Y%f&&i+T%SU-*0%f%
)3�3.635-2T$%D3%JLL".#%50%3.?3?%0362,07%,6*5.?%;;&%*6%̂ &&%
O,%<a$%e-%+*".+"?37%H"-2%-23%".+63,7".#%+*L?%036"*?7%93-H33.%
8eU%ffM'f%H"-2% "-7% +2,.#3% 16*/% 16*7-% -*% -2,H".#%,+-"G"-=%
-2,-%06*G"?3?%,%L*-%*1%7*L"k5+-"*.%/,-36",L%3703+",LL=%".%-23%
7,.?=M+L,=3=% E0036% :6",77"+% Sh35036T% ,.?% )*H36% :6",7K
7"+% S<5.-7,.?7-3".T% L,.?7+,037% SUVWXYZ[Y%f&&i+(%c'cMc'iT$%
D3%06".+"0,L%0,6-%*1%-23%JLL%1,LL7%".%-23%b6*/36",.%a36"*?$%
D3%L*.#37-%0*77"9L3%-"/3%".-36G,L%1*6%-23%8,".%!*6/,-"*.%
7-63-+237%16*/%�,6,/"LL*%3G3.-%5.-"L%8eU%''$%e.%-23%/"."/5/%
"-%L,7-3?%f&&Mf;&%-2*57,.?%=3,67%SUVWXYZ[Y%f&&i,(%c';T$%

UL*03%-366,+37(%_3H%L,.?%50L"d%7".+3%-23%/"??L3%8"??L3%
aL3"7-*+3.3%+,573?%63.3H3?%+5�".#%?*H.%*1%-23%6"G367$%bL"K
/,-"+,LL=%+*.-6*LL3?%,L-36.,-".#%36*7"*.%,.?%,++5/5L,-"*.%
H"-2%0631363.+3%*1% 36*7"*.% 1*6/3?% -23% 7L*03% -366,+37% +5-%
".-*%-23%8,".%!*6/,-"*.$%e.%-23%8,".%,.?%F2".3%,63,%-23=%
,63%+,LL3?%8"�3L-366,773.%S8"??L3%:366,+37T$

UL*03%-*3%-366,+37(%R56".#%-23%L,-36%8"??L3%aL3"7-*+3.3%
-23%-3+-*."+%50L"d%?"3?%7L*HL=%?*H.�%-2,-%2,003.3?%7".+3%
,9*5-%c^&%O,%<a%SUVWXYZ[Y%f&'&(%']T$%r3.+3%6"G367%1*6/3?%
,%k,-%-366,+3%L,.?7+,03%,-%-23%-*3%*1%-23%7L*037%M%-23%7L*03%
-*3%-366,+37>%,L7*%+,LL3?%L*H36%8"�3L-366,773.$

B,LL3=%9*�*/%-366,+37(%R56".#% -23%E0036%aL3"7-*+3.3%
,.?%r*L*+3.3%-23%6"G36%1*6/7%-23%G,LL3=%JLL%,.?%"-7%k**?K
0L,".7%*.#*".#%50%-*%.*H$%Q%/*63%?3-,"L3?%7+23/3%*1%-23%
G,LL3=% JLL% *1% -23%8,".% F"G36% -2,.% ".% !"#$% &$^% "7% #"G3.% ".%
!"#$% ^$'$%D3% 7561,+3% *1% -23% G,LL3=% 9*�*/%,L*.#% "-7% *5-36%
6"/% 72*H7% ,% #6*50% *1% -2633% ),7-%CL,+",L% SNA6/",.T% -36K
6,+37>%-23%F35.?*61>%U+2�.965..%,.?%g9".#%:366,+3%SU-*0%c%
F3?H"-`T>%,L7*%+,LL3?%_"3?36-366,773.$%D3=%H363%,++5/5K
L,-3?%7".+3%-23%93#"..".#%*1%-23%E0036%aL3."#L,+",L%,6*5.?%
c&% O,% <a$% <3L*H% -2373% -366,+3% 9*?"37% -2363% L*+,LL=% *++56%
9,7,L%0,6-7%*1%*L?36%),7-%CL,+",L% 6"G36%,++5/5L,-"*.7% S733%
U-*0%c%F3?H"-`T$%n.%-23%E0036%8,".%F"G36%-23%U+2�.965..%
,.?%g9".#%:366,+37%93L*.#%-*%-23%k**?0L,".%-366,+37$%D3%
"..36%0,6-%*1%-23%G,LL3=%#6*5.?%"7%JLL3?%9=%73G3.%r*L*+3.3%
k**?0L,".%-366,+37%?3G3L*03?%?56".#%/,4"/,%*1%k5G",L%,+K
-"G"-=%*1%-23%/3,.?36".#%6"G36%SU-*0%^%:6"39T$%D"7%#6*50%*1%
-2633%),-3%aL3"7-*+3.3%,.?%73G3.%r*L*+3.3%-366,+37%*++567%
*.%,LL%6"G367%".%b3.-6,L%g56*03%SUVWXYZ[Y%'\]],(%c>%'\\;,(%
ccT$% U=.+26*.*57% 02,737% *1% ,L-36.,-".#% ".+63,73?% k5G",L%
,+-"G"-=%,.?%j5"37+3.+3%*.%/,�*6%,.?% 7/,LL36% 6"G367%#"G3%
06**1%*1%+L"/,-"+%+*.-6*L%*G36%-23%k5G",L%62=-2/"+"-=$%)*K
+,L%1*6/".#%9=%-23%".?"G"?5,L%6"G36%+,-+2/3.-%?*37%,I3+-%
-23%-34-563>%0,�36.>%7-65+-563%,.?%k**?0L,".%7*"L%-=037%*1%
-23% -366,+3% 73j53.+37$%8*63*G36>%/,.�7% "/0,+-% 7".+3% -23%

_3*L"-2"+%a36"*?%/*?"J37%".+63,7".#L=%-23%.,-56,L%G,LL3=K
1*6/".#%06*+37737$%<5-%?370"-3%63#"*.,L%,.?%25/,.%/*?"JK
+,-"*.>%-23%.,-56,L%"/06".-7%63/,".%G"7"9L3%,.?%?*/".,-".#%
SUVWXYZ[Y%'\\;,(%fiT$%

2 Excursion 

Stop 1 Moenodanuvian plateau terrace gravel of the  
 Frankenwald foreland at the Espich site

F%^^o^f'>%r%;;;;f^>%^i'%/%,$7$L$%:*0*#6,02"+,L%:h%,.?%
#3*L*#"+,L%/,0%Ch%f;%;]c^%h5L/9,+2%Sb*/0,63%,L7*%
34+567"*.%Q>%U-*0%i%�z��[Y%3-%,L$>%-2"7%G*L5/3$T%

Geological setting
D3%g70"+2%7"-3% "7% 7"-5,-3?%c$;%O/%*5-7"?3% -23%!6,.+*.",.%
!,5L-% S!6}.O"7+23%)"."3T% S!"#$% &fT$%D"7% 1,5L-% 730,6,-37% -23%
a,L,3*`*"+%B,6"7+,.%9,73/3.-% 6*+O7% ".% -23%.*6-23,7-%,.?%
-23%-2"+O%837*`*"+%+*G36%*1%-23%U*5-2%C36/,.%<L*+O%".%-23%
7*5-2H37-$%QL*.#%-2"7% 1,5L-% -23%<*23/",.%8,77"1% "7% L"d3?%
*5-%50%-*%c>&&&%/%*G36%-23%837*`*"+%1*63L,.?%SNvmq[Y%3-%
,L$%'\\iT$%D"7%1*63L,.?%"7%9L*+OK1,5L-3?%".%,%7-6"0%7*/3%-3.7%
*1%O"L*/3-637%H"?3%".%?"7-,.+3%16*/%-23%!6,.+*.",.%!,5L-�%
"-%"7%-23%7*K+,LL3?%!6,.+*.",.%!,5L-K<L*+O%�*.3$%D3%B,6"7K
+,.%9,73/3.-%6"737%50%,L*.#%,%63/,6O,9L3%1,5L-KL".3%7+,60%
,9*5-% '&&%/%*G36% -23%837*`*"+% 1*63L,.?%*H".#% -*% 3,7"36%
36*7"*.%*1% -23%7*d36%:6",77"+% 6*+O7% S7,.?7-*.3>%+L,=7-*.3>%
L"/37-*.3T% ".% -23% 1*63L,.?% ".% +*.-6,7-% -*% 2,6?36% 6*+O7% *1%
-23% 9,73/3.-% S?",9,73>% j5,6-`"-3>% #63=H,+O37>% 6,?"*L,6"-3>%
#.3"77>%7L,-3%3-+$T$%Q%+36-,".%,/*5.-%*1%-23%?"I363.+3%".%3LK
3G,-"*.% "7% -*%93%+2,6#3?% -*% -3+-*."+%/*G3/3.-%,L*.#% -23%
!6,.+*.",.%!,5L-$%e-%"7%37-"/,-3?%-*%93%c&%/%SRY[��[Y%'\]&(%
c;T>%95-%/,=%93%/*63$

The Espich site
n56%7"-3%"7%7"-5,-3?%H"-2".%,%fM^%O/%96*,?%7-6"0%*1%*5-+6*0K
0".#% L"/37-*.3% *1% -23% 8"??L3% :6",77"+% 857+23LO,LO$%D"7%
7-6"0%*1%857+23LO,LO%"7%k,.O3?%*.%-23%.*6-23,7-36.%7"?3%9=%
+L,=% ,.?% 7,.?7-*.3%*1% -23%E0036%:6",77"+%h35036% ,.?%*.%
-23%7*5-2H37-36.%7"?3%9=%7,.?7-*.3%*1%-23%)*H36%:6",77"+%
<5.-7,.?7-3".$% e-% "7% 7"-5,-3?% 'o&%/% ,9*G3% -23%8,".% 6"G36%
7=7-3/%M%2363%-23%N3"�36%8,".%,.?%U+2*6#,7-%F"G36%M%630K
6373.-".#%,%-=0"+,L%0L,-3,5%#6,G3L%S733%!"#$%&$^T$

R56".#%-23%b63,-,+3*57%,.?%:36-",6=%-6*0"+,L%,.?%759K
-6*0"+,L%+L"/,-3%-23%7-6"0%*1%857+23LO,LO%1*6/3?%,%fM^%O/%
H"?3% G,LL3=% *H".#% -*% ".-3.73% 7*L5-"*.% *1% "-7% L"/37-*.3$%
b*.73j53.-L=%-2"7%75973j53.-%G,LL3=%,+-3?%,7%k5G",L%9,7".%
1*6% -23%?6,".,#3%*1% -23%2"#236% 7"-5,-3?%9,73/3.-%2".-36K
L,.?% ".% -23% .*6-23,7->% -23% !6,.O3.H,L?$%D57>% -2"7% 9,7".%
H,7%JLL3?%9=%+L,=3=>%7"L-=>%/*7-L=%/,-6"4K7500*6-3?%#6,G3L>%
7,.?%,.?%+L,=$%D3%JLL%H,7%7-5?"3?%".%-H*%?63?#3K2*L37%50%
-*%o$]%/%?330%9=%RY[��[Y% S'\]&T$%D3%+L,=% 16,+-"*.%+*.K
-,".7% ;&M;;�% O,*L"."-3>% f&Mf;�% "LL"-3�/"+,>% '&�% "LL"-3�G36K
/"+5L"-3>%'&�%G36/"+5L"-3%,.?%;�%j5,6-`$%RY[��[Y%?3?5+37%
-6*0*"?% H3,-236".#% H"-2% ?37"L"J+,-"*.% ".% ,% 25/"?% ,.?%
H,6/% +L"/,-3% ".% -23% 9,73/3.-% ,63,% S!6,.O3.H,L?T% 06"*6%
-*%"-7%36*7"*.$

Pebble content
Q7%RY[��[Y%1*5.?%/,.=%0399L37%".%7"-5%".%7-6*.#%H3,-2K
363?%+*.?"-"*.>% "-% 6375L-7% -2,-% -23%0399L3% +*G36%,-% -23% 63K



30

B

Excursion B ¬ Upper Main River area

+3.-%7561,+3%6306373.-7%2,6?%,.?%1637236%+*/0*.3.-7%*.L=(%
!6*/% -H*%j5,?6,.#L37>% 3,+2%*1%'%/f>% ,LL%0399L37%�f&%//%
H363% +*LL3+-3?>% -*#3-236% ^&^% 0399L37$%D3% 0399L3% ?3.7"-=%
H,7%f&f%0399L37�/f$%D3%03-6*#6,02"+%,.,L=7"7%"7%#"G3.%".%
:,9$%'$'$

D363".%if$]%�%6,?"*L,6"-3>%ff$]%�%j5,6-`>%c$^%�%a,L,3*K
`*"+% j5,6-`"-3% 1*6/% \\>&�% a,L,3*`*"+% 9,73/3.-% 06*0*6K
-"*.$%D3%63/,".".#%06*0*6-"*.%*1%'�%,63%L"#2-%#633.K#63=%
7,.?7-*.3% *1% -23% E0036% :6",77"+% h35036% -2,-% "7% *5-+6*0K
0".#% ,-% -23% 1**-% *1% -23% 9,73/3.-% 7+,60% .*6-23,7-36.% *1%
-23%857+23LO,LO%7-6"03>%156-236/*63%63?%96*H.%7,.?7-*.3%
,.?% j5,6`"-3% *1% -23% )*H36% :6",77"+% <5.-7,.?7-3".>% -2,-%
+6*07%*5-%7*5-2H37-36.%*1%-23%857+23LO,LO%7-6"03$%e-%".?"K
+,-37%-2,-%-23%7,.?=%6*+O7%73,/".#%-23%857+23LO,LO%7-6"03%
1*6/3?%2"#236%7"-5,-3?%6"/7%*.%9*-2%7"?37%*1%-23%3L*.#,-3?%
857+23LO,LO%9,7".$%D57%-23=%7500L=%-23%9,7".%H"-2%,%+36K
-,".%7/,LL%72,63%*1%-23"6%6*+O7$%)"/*."-3%0399L37%,63%0,6-%*1%
-23%/,-6"4%*1%-23%#6,G3L>%,7%63+*6?3?%9=%RY[��[Y%S'\]&(%']T�%
L"O3H"73%L"/*."-3%1*6/7%".%/*7-%63+3.-%6"G36%#6,G3L7%,-%-23%
#6*5.?H,-36%+*.-,+-%H"-2%,"6$

D3%L,6#37-%9L*+O%1*5.?%".%-23%,.,L=73?%j5,?6,.#L3%H,7%
,%L=?"-3%*1%'i%+/%�>%-23%L,6#37-%*.3%16*/%,6*5.?%H,7%,%#63=K
#633.%a,L,3*`*"+%j5,6-`"-3%*1%f&%+/%�$%QL7*%-2"7%7"`3%"7%*HK
".#%-*%-23%+L*73%7*56+3%,63,%*1%-2373%6*+O7$

QLL% 6,?"*L,6"-37%342"9"-% 6,?"*L,6",.7$%Q% L*-%*1% -23%6,?"K
*L,6"-37% 72*H% ,% L"#2-%H3,-236".#% 2,L*% S733% :,9$% '$'T$%D3%
2,L*%+,.%93%H2"-3>%#63=>%#633."72%#63=>%*L"G3>%L"#2-%96*H.>%
96*H.%,.?%63?$%e-7%-2"+O.377%H,7%1*5.?%50%-*%i%//$%U*/3K
-"/37%73G36,L%2,L*37%*.%*.3%0399L3%72*H%+*.+3.-6"+%7-65+K
-563>% 1*6% 34,/0L3>% 16*/% -23% ".7"?3% *5-H,6?>% 16*/% 63?% -*%
L"#2-%96*H.%-*%H2"-3$%U*/3-"/37%-23%L"#2-%H3,-236".#%+*LK
*56%,L7*%03.3-6,-37%".-*%-23%6*+O%*1%-23%0399L37%*.%�*".-7$%
Q7%-23%2,L*37%7566*5.?%-23%H2*L3%0399L37%-23=%?3G3L*03?%
H"-2".%-23%6"G36%?30*7"-$%D57>%-2"7%73?"/3.-%H,7%759�3+-%-*%
7-6*.#%H3,-236".#$%b*.73j53.-L=>%,L7*%6,?"*L,6"-3%0399L37%
+,.%93%?3+*/0*73?%".%7"-5$%

D"7%0399L3%,773/9L,#3%"7%+*.70"+5*57%1*6%"-7%34-63/3%
3L3/".,-"*.%*1%7*d%0399L3%+*/0*.3.-7$%e-%"7%.3,6L=%,%0563%
7"L"+,%73L3+-"*.%M%j5,6-`>%6,?"*L,6"-3%,.?%j5,6-`"-3%M%*1%-23%
*6"#".,L% #6,G3L$%D3%G36=% L"�L3% 06*0*6-"*.%*1% 7*d36% 6*+O7%
+*/37%16*/%-23%.3,637-%7566*5.?".#7%,.?%/,=%2,G3%933.%
3/93??3?% G36=% j5"+OL=% 7*% -2,-% .*% 156-236% -6,.70*6-".#%
73L3+-"*.%+*5L?%2,G3%2,003.3?$% !"#$% '$'%?3/*.7-6,-37% -23%
+*.-6,7-% *1% ,% 15LL% .*.K?3+,L+"J3?% #6,G3L% 703+-65/% *1% -23%
=*5.#% 8,".% F"G36% Sr*+27-,?-% 'T>% ,% 7-6*.#L=% H3,-2363?%
#6,G3L%703+-65/%*1%-23%3,6L=%8"??L3%aL3"7-*+3.3%8,".KF*K
?,+2%F"G36%S)3�3.635-2T%,.?%-23%34-63/3L=%H3,-2363?%7"LK
"+,%703+-65/%*1%-23%063K|,-36.,6=%0L,-3,5%-366,+3%*1%-23%
8*3.*?,.5G"57%,-%-23%g70"+2%7"-3$%D3%?",#6,/%72*H7%-23%
?6,7-"+% "/0*G36"72/3.-% *1% -23% 703+-6,% +*/0*.3.-7% 16*/%
-23%L3d%-*%-23%6"#2-%7"?3$

Age of the Espich sediment
D3%,#3%*1%-2"7%?30*7"-%H,7%37-"/,-3?%-*%93%aL"*+3.3%7".+3%
gZZ[Yw% S'\;cT$%Q7% ".?"+,-3?% ".%UVWXYZ[Y% S'\]o(%';T% -2"7%
!6,.O3.H,L?% !*63L,.?% F"G36% "7% 0,6-% *1% -23%8*3.*?,.5K
G"57% F"G36% ,.?% /,=% 93% ,.% 50036% +*5673% *1% *.3% *1% -23%
8*3.*?,.5G",.%96,.+237%063736G3?%*.%-*0%*1%-23%_*6-2K
36.% !6,.+*.",.% QL9>% 0362,07% *1% -23% h5L/9,+2% 8*3.*K
?,.5G"57%S!"#$%&$fT$%D3%,#3%*1%-2"7%#6,G3L%93,6".#%8*3.*K

!"#$%'$'(%)"-2*L*#"+,L%0399L3%703+-6,%*1%-23%=*5.#%8,".%F"G36%Sr*+27-,?-%
'T>%-23%3,6L=%8"??L3%aL3"7-*+3.3%8,".KF*?,+2%F"G36%S)3�3.635-2T%,.?%
-23%063K|,-36.,6=%8*3.*?,.5G"57%Sg70"+2T%72*H".#%-23%"/0*G36"72K
/3.-%*1%-23%#6,G3L%703+-6,%16*/%,%15LL%+,69*.,+3*57%#6,G3L%*G36%,%7-6*.#%
H3,-2363?%#6,G3L%-*%,%,L/*7-%0563%7"L"+,%703+-65/$%N2"-3%.5/9367%~%
-*-,L%,/*5.-%*1%,.,L=73?%0399L37$

!""#$&#&'$A3+H4:4;32M,$9,*R::28,0+*,5$-,*$]15;,5$L)352$Y^4M2+)-+$&[@$
-,2$F*DH6B3Z,:68:,32+4S_5,5$L)356J4-)M6V:122,2$YA,Z,5*,1+H[$15-$-,2$
8*_`1)*+_*,5$L4,54-)51K312$Y.283M[#$73,$S,3;,5$-3,$E,*)*B15;$-,*$-,*$
78,0+*,5$K45$,35,B$K4::,5$0)*"45)+32M,5$7M4Z,*$D",*$,35,5$2+)*0$K,*I3+6
+,*+,5$$7M4Z,*$"32$H35$S1$,35,B$F)2+$*,35,5$73:3N)678,0+*1B#$G,3a,$P)H:,5$
X$)5):?23,*+,$9,2)B+;,*R::S)H:#

?,.5G"57%/,=%6,.#3%06".+"0",LL=%16*/%E0036%b63-,+3*57%
-26*5#2% :36-",6=$% Q% L,-3% b63-,+3*57% -*% 3,6L"36% :36-",6=%
,#3%"7%/*63%06*9,9L3%-2,.%,%L,-3%:36-",6=%,#3>%93+,573%-23%
8*3.*?,.5G",.%-366,+37%*1%-23%_*6-236.%!6,.+*.",.%QL9%
,63%".+L5?3?%".-*%-23%-3+-*."+%93.?".#$



31Excursion B ¬ Upper Main River area

B

Stop 2 Main Formation of the Marktzeuln Palaeomean- 
 der in the Lettenreuth gravel and sand pit

F%^^^&o>%r%;;o>%c&;%/%,$7$L$%:*0*#6,02"+,L%:h%,.?%#3*K
L*#"+,L%/,0%Ch%f;%;]cc%<56#O5.7-,?-

Geological and geomorphological setting
_3,6% -23% �5.+-"*.% *1% -23% 8,".% ,.?% F*?,+2% F"G36% -23%
#6,G3L% ,.?% 7,.?%0"-% UVWYvZZ% ".%)3�3.635-2% ".% -23% ,63,%
8,6O-`35L.K�U+2,LL2�L`36�%"7%7"-5,-3?%".%,%H"?3%0,L,3*/3K
,.?36%S!"#7$%&$'%,.?%f$'T$%D3%0,L,3*/3,.?36%L"37%,9*5-%c&%/%
*G36%-23%8,".KF*?,+2%G,LL3=%#6*5.?$%e-%342"9"-7%-23%8,".%
!*6/,-"*.%,7%,%7-,+O%*1%k5G",L%,++5/5L,-"*.7%H"-2%,L-36.,K
-"*.%*1%JLL".#%,.?%+5�"#%036"*?7%SUVWXYZ[Y%f&&i9(%''c>%,.?%
".%06377T$%D3%#3*L*#"+,L%3.G"6*./3.-%*1%-23%0,L,3*/3,.K
?36%"7%7,.?7-*.3%,.?%+L,=7-*.3%*1%-23%L*H36%U,.?7-3".O35K
036%SE0036%:6",77"+T$%D3%G367,.-7%7566*5.?".#%-23%0,L,3K
*/3,.?36%,63%95"L-%*1%<56#7,.?7-3".>% -23%?33036%0,6-7%*1%
-23%0,L,3*/3,.?36%/,=%+5-%".-*%b*956#KU,.?7-3".%*6%3G3.%
<L,73.7,.?7-3".$%D3%,++5/5L,-"*.%*1% -23%0,L,3*/3,.?36%
2,7%933.%063736G3?%H"-2".%,%?3736-3?%L**0%-2,-%"7%730,6,-3?%
16*/%-23%63+3.-%8,".%G,LL3=%9=%,%k,-%2"LL%+,LL3?%h5L9"-`$%D"7%

+5-K*I%/3,.?36%7056%+*.7"7-7%*1%7,.?7-*.3%,.?%?*L*/"-3%*1%
-23%)*H36%,.?%8"??L3%<56#7,.?7-3".%SE0036%:6",77"+T$%D3%
-*0%*1%-23%2"LL%*G36-*07%-23%k5G",L%,++5/5L,-"*.%50%-*%o$]%
/%,.?%-23%63+3.-%8,".KF*?,+2%G,LL3=%#6*5.?%50%-*%c&%/$%

The vertical section of the Main Formation
D3% -*0% *1% -23% k5G",L% ,++5/5L,-"*.% S!"#$% f$fT% 6"737% ci% /%
,9*G3%-23%8,".%6"G36%L3G3L$% e-7%-2"+O.377%"7%340*73?%50%-*%
f;$;%/�%95-%-2363%"7%,.%5.O.*H.%7-63-+2%?*H.%-*%-23%9,73%
*1%-23%,++5/5L,-"*.$%D3%%340*73?%,++5/5L,-"*.%+*/06"737%
,%k5G",L%7-,0L3%*1%JG3%k5G",-"L3%736"37%SQMgT%M%3,+2%7-,6-".#%
H"-2%,%+*,673%L,#%1,+"37>%50H,6?%1*LL*H3?%9=%7,.?=%#6,GK
3L%/36#".#%".-*%7,.?%,.?>% ".%736"37%R%,.?%g>% -*003?%9=%,%
7,.?=K7"L-=%k**?0L,".%?30*7"-$%D3%50036%0,6-%*1%75+2%,%k5K
G",-"L3%736"37%*d3.%"7%-65.+,-3?%9=%-23%1*LL*H".#%k5G",-"L3%
736"37$%D3%736"37%Q>%<>%R>%g%342"9"-%G36-"+,L%,++5/5L,-"*.%
7-65+-563% SB% #6,G3LT>% 736"37% b% L,-36,L% ,++5/5L,-"*.% 7-65+K
-563% S)% #6,G3LT%H"-2% "-7% -=0"+,L% 7O3L3-*.% #6,G3L% M% ,% +2,6K
,+-36"7-"+%7-65+-563%*1%,%/3,.?36".#%6"G36$%e.%-23%k5G",-"L3%
736"37%R%,.?%g%16*7-%+6,+O7%,.?%?6*0%7*"L7%S!"#$%f$cT%*++56%,7%
+*L?%+L"/,-3%".?"+,-*67$%8*63*G36>%".%736"37%R%25#3%7-63,O7%
*1%96*H.% L,=367%*1% L*,/=%7,.?7-*.3%963++",%*++56% ".% -23%

:,9$%'$'(%C6,G3L%703+-65/%*1%-23%8*3.*?,.5G",.%0L,-3,5%#6,G3L%16*/%g70"+2%H37-%*1%E.-367-3".,+2$%�%~%7".#L3%0399L37%1*5.?%
*5-7"?3%-23%7-,-"7-"+,LL=%+*LL3+-3?%j5,?6,.#L3$

<)"#$&#&'$9,*R::28,0+*1B$-,2$B4,54-)51"32M,5$b:)+,)167M4Z,*2$3B$.283M$I,2+:3M$\5+,*2+,35)M#$c$X$.35S,:;,*R::,$)1a,*H):"$-,2$
2+)+32+32M$",8*4"+,5$d)-*)+,2$;,F15-,5#

Rock type >63 mm 63–40 40–20 sum sum (%) halo (%)

milky quartz 2 4 42 48 11.9
milky quartz+rock appendage 4 27 31 7.7
quartz, grey, yellow, reddish 4 9 13 3.2
quartz, total 2 12 78 92 22.8
ferriferous quartz # #
diabase # #
Palaeozoic quartzite, light grey # #
Pal. quartzite, grey to green 1 3 7 11 2.7
Palaeozoic quartzite, red 3 3 0.7
Palaeozoic quartzite, total 1 3 10 14 3.4
radiolarite, black (lydite) 15 46 126 187 46.3 16.0
radiolarite, grey to white 3 54 57 14.1 54.4
radolarite, light brown 9 32 41 10.1 70.7
radiolarite, red 2 2 0.5 50.0
radiolarite breccia 1 3 3 7 1.7
radiolarite, total 16 61 217 294 72.8 34.0
basement rocks, total 19 76 305 400 99.0
sandstone, light green-grey 1 1 0.25
sandstone, red to brown 2 2 0.5
Mesozoic quartzite, brown 1 1 0.25
limonite+limonitic sandstone # #
Mesozoic rocks, total 2 2 4 1.0
total pebble amount 19 78 307 404 100.0
total pebble amount (%) 4.7 19.3 76.0 100.0
weight (kg) 8.308 5.275 5.617 19.2
weight (%) 43.3 27.5 29.2 100.0
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3,7-36.%0,6-%*1%-23%0"-%S!"#$%f$^T$%D363%-23%H,LL%"7%+L*73%-*%
-23%5.?36+5-%7L*03%H2363%-23%?396"7%*1%:6",77"+%7,.?7-*.3%
,.?%+L,=%+*/37%16*/$%!6*7-%,+-"G"-=%,.?%L,+O%*1%G3#3-,-"*.%
/,=% 7-"/5L,-3% -2"7% ?396"7% 7500L=% ,-% -23% 7,.?7-*.3% 7L*03$%
D3%-*0%*1%k5G",-"L3%736"37%g%"7%063736G3?%H"-2%,%k**?0L,".%
+2,..3L%JLL3?%H"-2%#L3=%,.?%/5?%7*"L%S02,3*`3/T$%D"7%/5?%
7*"L%"7%-23%2"#237-%063736G3?%0,6-%*1%-23%k5G",L%7-,+O%*1%-23%
8,".% !*6/,-"*.$%D57>% -23% *6"#".,L% k**?0L,".% 7561,+3% *1%
-23%8,".%!*6/,-"*.%72*5L?%2,G3%933.%73G36,L%?3+"/3-367%
*6%13H%/3-367%2"#236>%,-%L3,7-%,-%%c&^%/%,$7$L$>%"$3$%ci%/%,9*G3%
-23%63+3.-%8,".%F"G36%L3G3L$%

The Main Formation within the Marktzeuln Palaeomean-
der – deposited by the Rodach River or Rodach and Main 
River?
Q7% -23% 0,L,3*/3,.?36% "7% +L*73% -*% -23% 63+3.-% �5.+-"*.% *1%
-23%8,".% ,.?% F*?,+2% F"G36% -23% j537-"*.% ,6"737%H23-236%
-23%/3,.?36%JLL%*6"#".,-37%16*/%-23%F*?,+2%*6%16*/%9*-2%
/36#3?%6"G367$%!*6%-2"7%-23%#6,G3L%*1%-23%,++5/5L,-"*.%H,7%
,.,L=73?%16*/%9,73%-*%-*0%9=%'o%+*.-".5*57L=%-,O3.%7,/K
0L37$%D3%7,/0L3?%7-6,-,%,63%".?"+,-3?%".%!"#$%f$f>%06*JL37%^%
,.?%;$%D3%'o%#6,G3L%703+-6,%,63%6,-236%7"/"L,6$%D3631*63%".%

!"#$% f$;% ,%#3.36,L"`3?%)3�3.635-2% 703+-65/%H,7% 75//3?%
50%16*/%-23%'o%703+-6,$%e.%!"#$%f$;%"-%"7%k,.O3?%*.%-23%6"#2-%
7"?3%9=% -2633% 703+-6,%*1% -23%8,".% 6"G36%50H,6?% 16*/% -23%
6"G36%�5.+-"*.%S-23%<56#O5.7-,?-%E0036%8,".T%,.?%*.%-23%
L3d%7"?3%9=%-2633%703+-6,%*1%-23%F*?,+2%6"G36%50H,6?%16*/%
-23%6"G36%�5.+-"*.$%

N2"L3% -23% )3�3.635-2% 703+-65/% "7% *1% 8"??L3% aL3"7K
-*+3.3% ,#3% ,.?% +*.73j53.-L=% +*/0L3-3L=% ?3+,L+"J3?>% -23%
*-236%703+-6,%,63%*1%E0036%aL3"7-*+3.3%-*%r*L*+3.3%,#3%,.?%
+,69*.,+3*57$%:*%/,O3%-23%703+-6,%+*/0,6,9L3>%-23%L"/3K
7-*.3%72,63%*1%-23%=*5.#36%703+-6,%H,7%34-6,+-3?%16*/%-23%
+,L+5L,-"*.$%

Q-%J67-%7"#2-%-23%)3�3.635-2%703+-65/%,006*,+237%-23%
F*?,+2% 703+-65/% /*63% -2,.% -23% 8,".% 703+-65/$% r*HK
3G36>%"-%+*.-,".7%?"7-".+-%8,".%F"G36%72,637%".?"+,-3?%9=%,%
2"#236%6,-3%*1%9,73/3.-%j5,6-`>%/3-,/*602"-37>%0*7-KB,6K
"7-"+%j5,6-`%,.?%L"/*."-3%0399L37$%e.%,??"-"*.>%,%7/,LL%6,-3%
*1%&$f�%*1%0L5-*."-37%"7%06373.->%-**%7/,LL%-*%,003,6%".%-23%
?",#6,/$%D373%8,".%F"G36%+*/0*.3.-7%*++56%".%,LL%-23%'o%
7".#L3%703+-6,$

D3%7/,LL%72,63%*1%/3-,/*602"-37%".%)3�3.635-2%+*/K
0,63?% -*% -23% 703+-6,% *1% -23% <56#O5.7-,?-%E0036%8,".% "7%

!"#$%f$'(%)*+,-"*.%/,0%*1%-23%8,6O-`35L.%a,L,3*/3,.?36%,.?%-23%6"G36%�5.+-"*.%*1%F*?,+2%,.?%8,".$%n6,.#3%~%8,6O-`35L.%
a,L,3*/3,.?36%S3,6L=%/"??L3KaL3"7-*+3.3%8,".%!*6/,-"*.T$%B"*L3-%~%h5L9"-`%+5-K*I%/3,.?36%7056%SE0036%:6",77"+%<56#K
7,.?7-3".T$%8,0%,63,%L"#2-3.3?%50%~%L,-3%/"??L3KaL3"7-*+3.3%-*%r*L*+3.3%6"G36%?30*7"-7$%F3?%?*-7%H"-2".%-23%-23%8,".%!*6K
/,-"*.(%a6*JL37%*1%-23%#6,G3L%0"-%)3�3.635-2$%C%~%0"-%�C6,7"#36%N3#�$%U%~%0"-%�U+2,LL2�L`36�$%F3?%+"6+L37%".%-23%k**?0L,".(%%
r*%'%~%#6,G3L%,.,L=7"7%r*+27-,?-%'>%8`%^%~%#6,G3L%,.,L=7"7%8,6O-`35L.%�n93637%N326�%^>%F?%'%~%06*JL3%F3?H"-`%�E.-363%
!L56�%'$%8,0%9,7"7(%:*0%f;%<,=36"7+23%B36/3775.#7G36H,L-5.#%f&'&$

!""#$U#&'$()*+,$-,2$L)*0+S,1:5,*$b):_4B_)5-,*2$15-$-,*$LD5-15;$K45$J4-)M$15-$L)35#$e*)5;,$X$L)*0+S,1:5,*$b):_4B_6
)5-,*$YF*DHB3Z,:8:,32+4S_5,$L)356V4*B)+345[#$E34:,Z$X$(1:"3+S6\B:)1F",*;$Y>1*;2)5-2+,35[#$!1F;,H,::+,*$()*+,5+,3:$X$
78_+B3Z,:8:,32+4S_5,$"32$H4:4S_5,$V:122)":);,*15;,5#$J4+,$b150+,$35$-,*$L)356V4*B)+345'$b*4f:,$-,*$9*1",$A,Z,5*,1+H#$9$X$
9*1",$g9*)23;,*$G,;h#$7$X$9*1",$g7M)::HR:S,*h#$J4+,$(*,32,$35$-,*$!1,'$^4$&$X$7M4Z,*)5):?2,$^4M2+)-+$&@$LS$i$X$7M4Z,*6
)5):?2,$L)*0+S,1:56ge",*,2$G,H*h$i@$J-$&$X$b*4f:$J,-I3+S6g\5+,*,$V:1*h$&#$()*+,5;*15-:);,'$<48$U=$>)?,*32M,$E,*B,2215;26
K,*I):+15;$U%&%#
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*H".#%-*%7-6*.#%H3,-236".#%*1%-23%02=LL"-3>%j5,6-`K02=LL"-3%
,.?%,/02"9*L"-3%0399L37%S!"#$%f$oT$

QLL%".%,LL>%-23%?",#6,/7%".?"+,-3%,%�*".-%8,".KF*?,+2%6"G36%
0,77".#%-23%8,6O-`35L.%a,L,3*/3,.?36%06"*6%-*%"-7%+5-K*I$

Conclusion
D3%703+",L%13,-563%*1%-2"7%*5-+6*0%"7%-23%8,6O-`35L.%a,LK
,3*/3,.?36>%,%?3736-3?%L**0%+*.-,".".#%,%6,-236%+*/0L3-3%
,6+2"G3%*1%-23%k5G",L%7-,+O%*1%-23%8,".%!*6/,-"*.$%D"7%,6K
+2"G3% 342"9"-7%JG3% 7-,+O3?%k5G",-"L3% 736"37>% 1*56% 736"37% *1%
,% 96,"?3?% 6"G36% ,.?% 93-H33.% -23% 73+*.?% ,.?% -2"6?% 736"37%
*.3%*1%,%/3,.?36".#%6"G36$%D3%L*H36%-2633%k5G",-"L3%736"37%
,63%+*.7"?36,9L=%-65.+,-3?>%-23%50036%-H*%736"37%,63%6,-236%
+*/0L3-3$%D3%*5-+6*0%72*H7%-2,-%?56".#%-23%8,".%!*6/,K
-"*.% -2363%H,7%,%G36-"+,L%,L-36.,-"*.%*1%k5G",L%JLL".#%,.?%
+5�".#%H"-2%0631363.+3%-*%JLL".#$%QL7*%,%L,-36,L%+2,.#3%9=%
L*+,L%+5�".#%H"-2".%-23%G,LL3=%0L,".%/*?3LL3?%-23%7-65+-563$

!"#$%f$f(%U+23/,-"+,L%7O3-+2%*1%-23%)3�3.635-2%#6,G3L%,.?%7,.?%0"-%H"-2%
0*7"-"*.7%*1%-23%06*JL37%'M]$%D3%.5/936".#%'M'o%,L*.#%-23%06*JL37%^%,.?%
;%/,6O7%-23%93?7%H2363%#6,G3L%7,/0L37%H363%-,O3.%16*/$%QMg%".?"+,-3%
-23%k5G",L%5."-7%*1%-23%73?"/3.-,6=%7-,+O$

!""#$U#U'$7M,B)+32M,$!1F2M:122203SS,$-,*$7)5-6$15-$7M4Z,*;*1",$A,+6
+,5*,1+H$B3+$A);,$-,*$b*4f:,$&jk#$T3,$W1BB,*5$&j&l$)5$-,5$b*4f:,5$i$15-$
=$B)*03,*,5$-3,$.5+5)HB,2M3M+,5$-,*$9,*R::8*4",5#$!j.$0,55S,3M5,5$
-3,$V:1K3)+3:,5$7,*3,5$-,2$7+)8,:2#

!"#$%f$c(%C6,G3L%0"-%)3�3.635-2$%R6*0%7*"L%H"-2".%-23%k5G",-"L3%736"37%R$%
a2*-*(%N$%UVWXYZ[Y%c&$&^$'\]]$

!""#$U#m'$(3,2;*1",$A,Z,5*,1+H#$<*48F,5"4-,5$35$-,*$V:1K3)+3:,5$7,*3,$T#$
V4+4'$G#$7nopqrsq$m%#%i#&tkk#

!"#$%f$^(%C6,G3L%0"-%)3�3.635-2$%<6*H.%L,=36%*1%,%L*,/=%7,.?7-*.3%963+K
+",%H"-2".%k5G",-"L3%736"37%R$%)".3%"7%^&%+/%2"#2$%a2*-*(%N$%UVWXYZ[Y%
f;$&^$f&'f$

!""#$U#i'$(3,2;*1",$A,Z,5*,1+H#$>*)15,$7)5-2+,35"*,0S3,5")50$35$-,*$
V:1K3)+3:,5$7,*3,$T#$A353,$H)+$i%$NB$^RH,#$V4+4'$G#$7nopqrsq$U=#%i#U%&U#

D3%8,".% !*6/,-"*.% +,.% 93% 1*LL*H3?%?*H.7-63,/% -*%
-23% �5.+-"*.% H"-2% -23% F2".3% F"G36$% e.% /*7-% *5-+6*07% "-%
342"9"-7%,% 7/,LL36%,/*5.-%*1%k5G",-"L3% 736"37% -2,.% ".% -23%
8,6O-`35L.% a,L,3*/3,.?36$%D3% 63,7*.% 1*6% -23% ?"I36".#%
,/*5.-%*1%k5G",L%736"37%16*/%0L,+3%-*%0L,+3%"7%-23%+2,.#3%
*1%+5-%,.?%JLL%06*+37737%9*-2%".%"-7%G36-"+,L%".-3.7"-=%,.?%
".%"-7%L,-36,L%0L,+3%*1%,+-"*.%H"-2".%-23%0,L,3*%G,LL3=$%D3%
9,73%*1%-23%8,".%!*6/,-"*.%L"37%#3.36,LL=%13H%/3-367%93K
L*H%-23%63+3.-%8,".%F"G36%L3G3L$%e-7%-*0%"7%G,6=".#%93-H33.%
ci% ,.?% ;;%/% ,9*G3% -23% 6"G36% L3G3L% SUVWXYZ[Y>% ".% 06377T$%
D3%)3�3.635-2%*5-+6*0%72*H7%-2,-%-23%k5G",L%7-,+O%3/K
96,+37% ,-% L3,7-% 1*56% #L,+",L% 036"*?7% ,.?% *.3% ".-36#L,+",L%
036"*?$%R*H.6"G36%#63,-%0,6-7%*1%-23%7-,+O%H363%?,-3?%-*%
-23%b6*/36",.%b*/0L34%,-%1,/*57%0L,+37%H"-2%1,5.,%,.?%
k*6,>% 1*6% 34,/0L3% -2*73% 16*/%NA6`956#KU+2,LO7936#% 1*6%
"-7% 1,5.,% SFpww[% '\]i(% \;T>%8,6O-23"?3.13L?% 1*6% "-7% k*6,%
SUVWXYZ[Y% '\]]9>% UwpVx[quYsVx% '\]]T>%8*79,+2% 1*6% "-7%
1,5.,%Sh[��[Y%f&&i(%c'i1$T%,.?%8,536%*.%-23%_3+O,6%F"G36%
1*6%-23%L*+57%-=0"+57%*1%^4B4$H,3-,:",*;,5232%SNvmq[Y%3-%
,L$%f&&i>%UVWXYZ[Y%f&&i9T$%
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!"#$%f$;(%C6,G3L%703+-65/%)3�3.635-2%".%+*/0,6"7*.%-*%703+-6,%*1%-23%
<56#O5.7-,?-%E0036%8,".%F"G36%S8,".6*-2>%U-6��3.?*61>%r*+27-,?-%
'T%,.?%-23%F*?,+2%F"G36%S_35737>%hA07>%8,6O-`35L.%�n93637%N326�%^T$%
N2"-3%.5/9367%~%-*-,L%,/*5.-%*1%,.,L=73?%0399L37$

!""#$U#='$9,*R::28,0+*1B$A,Z,5*,1+H$3B$E,*;:,3M$S1$78,0+*,5$-,2$
>1*;0152+)-+,*$e",*B)352$YL)35*4+H@$7+*Ra,5-4*F@$^4M2+)-+$&[$15-$-,*$
J4-)M$YW,12,2@$(D82@$L)*0+S,1:56ge",*,2$G,H*h$i[#$G,3a,$P)H:,5$X$
)5):?23,*+,$9,2)B+;,*R::S)H:#

!"#$%f$o(%b*/0,6"7*.%*1%#6,G3L%703+-6,%*1%/3-,/*602"-3%0399L37%*1%-23%
<56#O5.7-,?-%E0036%8,".%G,LL3=%#6*5.?%H"-2%-23%8,".K!*6/,-"*.%".%
)3�3.635-2$

!""#$U#l'$E,*;:,3M$-,*$L,+)B4*8H3+69,*R::28,0+*,5$-,2$>1*;0152+)-+,*$
e",*B)356<):;*15-,2$B3+$-,B$-,*$L)356V4*B)+345$35$A,Z,5*,1+H#

Stop 3 Late Glacial Ebing Terrace in the Rodach valley 
  ground near Redwitz (WOLFGANG SCHIRMER,   
 MICHAEL FRIEDRICH, MARIA KNIPPING, BERND   
 KROMER & UWE ABRAMOWSKI)

F% ^^^ffo>%r% ;;;\c;>% fic%/% ,$7$L$% :*0*#6,02"+,L% :h% ,.?%
#3*L*#"+,L%/,0%Ch%f;%;]cc%<56#O5.7-,?-

Geological and geomorphological setting
)*+,-"*.% c>%F3?H"-`KE.-363% !L56% '>% "7% 7"-5,-3?%H"-2".% -23%
F*?,+2%k**?0L,".%S!"#7$%&$'%,.?%f$'T>%'$c%O/%507-63,/%16*/%
-23%8,".% k**?0L,".% 63703+-"G3L=% c$&% O/% 507-63,/% *1% -23%
�5.+-"*.%H"-2%-23%8,".%F"G36$%B,LL3=%,.?%�*".".#%G367,.-7%
,63% 1*6/3?% 9=% E0036% :6",77"+% )*H36% U,.?7-3".O35036%
S<L,73.7,.?7-3".>% b*956#KU,.?7-3".>% <56#7,.?7-3".T$% D3%
k**?0L,".% "7% \&&%/%H"?3>% o&&%/%H"?-2% ,63% *1% %r*L*+3.3%
,#3>%c&&%/%H"?-2%*1%),-37-%N3"+273L",.%,#3%SN3"+273LKU0}-K
#L,`",LT%6306373.-3?%9=%-23%g9".#%:366,+3$
D3%G,LL3=%#6*5.?%*1% -23%8,".%F"G36%,.?% -6"95-,6"37% 3/K

96,+37% -2633% -366,+37% *1% ),7-% CL,+",L% ,#3>% 937"?37% -23%
r*L*+3.3%-366,+37%S:,9$%c$'>%733%,L7*%!"#$%&$^T$
D3%g9".#%:366,+3%"7%-23%=*5.#37-%*1%-23/%,.?%/*602*L*#"K
+,LL=%-23%L*H37-%,.?%6"737%,9*G3%7*/3%?3+"/3-367%*G36%-23%
r*L*+3.3%-366,+37$

Vertical valley section
D3%06*JL3%F3?H"-`KE.-363%!L56%'%06*G"?37%,%G36-"+,L%73+K
-"*.%-26*5#2%-23%H2*L3%G,LL3=%JLL%16*/%-23%k**?0L,".%-*0%
?*H.% -*% -23%93?6*+O% S!"#$% c$'T$%D3%93?6*+O% "7% 7,.?7-*.3%
,.?% 63?% ,.?% #633.% /,6L% *1% -23% L*H36% U,.?7-3".O35036$%
Q9*G3%-23%93?6*+O%1*LL*H%1*56%k5G",-"L3%736"37>%-2633%L"#2-%
+*L*563?%L*H36%736"37%,.?%*.3%?,6O%+*L*563?%50036%736"37>%
-23%g9".#%:366,+3$

D3%-2633%L*H36%736"37

'$% D3%J67-%,.?% L*H37-%*.3% "7%063736G3?%9=%,%&$c%/% -2"+O%
7,.?=% L,#% 1,+"37% *1% ,% G36-"+,L% ,++5/5L,-3?% #6,G3L% SB%
#6,G3LT$%

f$% D3%73+*.?%*.3%,9*G3%"-%"7%&$]%/%-2"+O%,.?%6306373.-7%,%
-=0"+,L% L,-36,L% ,++63-"*.% #6,G3L% S)% #6,G3LT%H"-2% -=0"+,L%
7O3L3-*.%#6,G3L% .3,6% -23% 9,73% *1% -23% ?",#*.,L% 93??".#%
0L,.37$%e-%".?"+,-37%,%/3,.?36".#%6"G36$
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c$% D3%-2"6?%k5G",-"L3%736"37>%'$]%/%-2"+O%063736G3?>%"7%,#,".%
,% 7,.?=%B% #6,G3L$% Q.%nU)% ,#3% 16*/% -23% 50036% 7,.?=%
L,=36%S!"#$%c$fT%="3L?3?%f^$c�f$&%O,%SQuYvZs��xX%3-%,L$>%
".%0630$T>%,%N3"+273L",.%E0036%aL3."#L,+",L%,#3$%e-%"7%-23%
7*+L3%*1%-23%F35.?*61%:366,+3$

D3%?"7+*.1*6/,9L3%50036%9*5.?,6=%*1%-23%-2"6?%k5G",-"L3%
736"37% "7% -23% 9*5.?,6=% 93-H33.% -23% L"#2-% +*L*563?% L*H36%
+2,..3L% ?30*7"-7% ,.?% -23% ?,6O36% 50036% +2,..3L% ?30*7"-7%
S!"#$%c$c%T>%"$3$%93-H33.%-23%N3"+273L",.%E0036%aL3."#L,+",L%
?30*7"-7%S�A.#3637%r*+2#L,`",LT%,.?%-23%),-37-%N3"+273L",.%
?30*7"-7% SU0}-#L,`",LT>% -23% g9".#% :366,+3$% D"7% 9*5.?,6=%
7*/3-"/37%"7%L=".#%3G3.%H"-2".%-23%*5-+6*0%S,7%".%!"#$%c$cT>%
7*/3-"/37%,L7*%+2,..3LKL"O3$%

E0036%736"37>%-23%g9".#%:366,+3

'$% �^38848H)u%+2,..3L(%D3%E0036%736"37%7-,6-7%H"-2%,%k**?K
0L,".%+2,..3L% +5-%'$o%/%?330% ".-*% -23% -2"6?% 736"37>% -23%

F35.?*61%:366,+3$%D3%9,7,L%+2,..3L%JLL%"7%,%&$^%/%-2"+O%
L*,/>%,-%"-7%G36=%9,73%7"L-=>%H3,OL=%+L,=3=>%,9*G3%"-%J.3%
7,.?=>% 7"L-=% S!"#$% c$^T$% e.% -23% ?33037-% 0,6-% *1% -23% J.3%
7,.?=%L,=36%,%H**?%63/.,.-%S7,/0L3%8,".%cf\;T%#,G3%,%
'^b%,#3%*1%'f>'fi�c^%<a%S'^>&c;M'c>]\;%+,L<a%57".#%e.-b,L%
&\T�%-2,-%0*".-7%-*%-23%3,6L=%),-3%CL,+",L%036"*?$

% Q%+*L5/.%*1%7"4%7,/0L37%16*/%-2"7%&$^%/%k**0L,".%L*,/%
2,7%933.%0,L=.*L*#"+,LL=%,.,L=73?%9=%8vYXv%hqX��Xqm%
S:,9$% c$fT$%D3% 0*LL3.% 703+-6,% 72*H% ,% L*-% *1% 63H*6O3?%
0,L=.*/*6027% *1% 063K|,-36.,6=% ,.?% |,-36.,6=%
-=037$%<37"?3%-2"7%63H*6O3?%9,?L=%063736G3?%-,4,%,5-*K
+2-2*.*57%0*LL3.%+*5L?%93%730,6,-3?�%-23=%72*H%,%j5"-3%
93�36%063736G,-"*.$%a*LL3.%*1%a*,+3,3>%b=036,+3,3%,63%
163j53.-% ,.?%7):3/@$ b3512@$^38848H)u$,.?$ >,+1:)% *++56%
63#5L,6L=%".%-23%0*LL3.%703+-6,$%D*5#2%-23%7,/0L37%,63%
+*.-,/".,-3?%H"-2%,%L*-%*1%63H*6O3?%-,4,%"-%733/7%L"O3L=%
-2,-%-23%73?"/3.-%H,7%95"L-%?56".#%-23%^38848H)u%02,73%
".%-23%3,6L=%),-3%CL,+",L$%

Terrace name Synonym Age

Reundorf Terrace Niederterrasse 1 30,000–24,000 years BP, Upper Pleniglacial 
Schönbrunn Terrace Niederterrasse 2 23,000–14,500 years BP, late Upper Pleniglacial
Ebing Terrace Niederterrasse 3 (14,500-) 12,800–11,560 years BP, Late Glacial

:,9$%c$'(%),7-%CL,+",L%-366,+37%*1%-23%G,LL3=%#6*5.?%".%+3.-6,L%g56*03$

<)"#$m#&'$A,+S+;:)S3):,$<,**)22,5$-,2$<):;*15-,2$35$L3Z,:,1*48)#

!"#$%c$'(%a6*JL3%F3?H"-`ME.-363%!L56%'$%U*"L%2*6"`*.%?37"#.,-"*.7%,d36�!QnK
E_gUbn%S'\\&T$%g9%~%g9".#%:366,+3>%F?%~%7*+L3%*1%-23%F35.?*61K:366,+3$%

!""#$m#&'$b*4f:$J,-I3+Sj\5+,*,$V:1*$&#$>4-,56^4*3S45+",S,3M515;,5$5)M$$
V!e6\W.7ve$Y&tt%[#$."$X$."35;6<,**)22,@$J-$X$74w,:$-,*$J,15-4*F6<,**)22,#

!"#$%c$f(%a6*JL3%F3?H"-`ME.-363%!L56%'%H"-2%J.?7%,.?%,#37$%g9%~%g9".#%
:366,+3>%F?%~%7*+L3%*1%-23%F35.?*61K:366,+3$

!""#$m#U'$b*4f:$J,-I3+Sj\5+,*,$V:1*$&$B3+$V15-,5$15-$!:+,*2)5;)",5#$
."$X$."35;6<,**)22,@$J-$X$74w,:$-,*$J,15-4*F6<,**)22,#
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% D57>%-23%+2,..3L%+5�".#%".-*%-23%F35.?*61%:366,+3%2,0K
03.3?%".%-23%L,-3%E0036%aL3."#L,+",L%*6%,-%-23%-6,.7"-"*.%
-*%-23%),-3%CL,+",L%1*6/".#%".%-2"7%L*H36%L3G3L%,.%3,6L=%
),-3%CL,+",L%k**?0L,".%H"-2%-23%^38848H)u$+2,..3L$

f$% D3%2"#236%0,6-%*1%-23%+2,..3L%JLL%,.?%-23%9,73%L,=36%*1%
-23%?,6O36%#6,G3L%*5-7"?3% -23%+2,..3L%JLL% "7%,% 7O3L3-*.%
#6,G3L%*1%'$;%/%".%-2"+O.377$%e-%93,67%7/,LL36%,.?%L,6#36%
7L,97%50% -*% ;&% +/% -2"+O%*1%9L,+O%25/"+%/5?% S!"#$% c$cT$%
U*/3%*1%-2373%/5?%7L,97%+*.-,".3?%H**?%63/.,.-7$%Q%
'^b% ,#3% *1% *.3% *1% -2"7%H**?% 63/.,.-7% "7% ''>]f&�f;%<a%
S'c>ii&M'c>o'&% +,L<aT$%Q/*.#% -2373% 63/.,.-7%H363% fo%
-65.O%0"3+37%*1%,L?36%S!:512$+$1$%K3*3-32T%,.?%9"6+2%S>,+1:)$
+$1$%8,5-1:)$�$81",2N,52T%S!"#$%c$;T>%-23%L,6#37-%*.3%o&%+/%
L*.#%,.?%c&% +/% ".%?",/3-36%H"-2%H3LL%063736G3?%9,6O$%
a63L"/".,6=%?3.?6*+26*.*L*#"+,L%7-5?"37%*.%'o%*1%-2*73%
9"6+2%,.?%,L?36%-6337%63G3,L3?%-2,-%"-%"7%0*77"9L3%-*%+6*77K
/,-+2%/*7-%*1%-23%9"6+2%736"37%,.?%+*.7-65+-%9"6+2%-633K
6".#%+26*.*L*#"37$%Q-%/*7-%*-236%7"-37%H"-2%),-3%CL,+",L%
H**?%63/.,.-7>%0".3% Sb3512$ 2?:K,2+*32T% "7% -23%/*7-% 163K
j53.-% -633% 703+"37% H"-2% 063736G3?% H**?$% D3631*63% ,%
.5/936%*1%),-3%CL,+",LMg,6L=%r*L*+3.3%-633K6".#%+26*K
.*L*#"37%*1%0".3%34"7-%".%b3.-6,L%g56*03%,.?%.*6-236.%e-K
,L=%S!YX[{YXVW%3-%,L$%'\\\>%f&&^>%f&'&>%hvX�[Y%3-%,L$%f&'fT$%
e.%+*.-6,7-%-*%0".3>%H2"+2%"7%,%H3LL%75"-,9L3%703+"37%1*6%
-633K6".#%,.,L=7"7>%1*6%2,6?H**?%703+"37%L"O3%9"6+2>%0*0K
L,6>%*6%,L?36%*.L=%,%G36=%13H%,.?%72*6-%-633K6".#%736"37%*1%
7591*77"L%H**?%34"7-%".%b3.-6,L%g56*03%S"$%3$%!YX[{YXVW%
3-%,L$%'\\\>%!YX[{YXVW%3-%,L$%f&'&T$%Q??"-"*.,LL=>%+26*.*LK
*#=% +*.7-65+-"*.% "7% /*63% 3L,9*6,-3>% ,7% -23% ".?"G"?5,L%
736"37%*1%-2*73%703+"37%,63%72*6->%-23%H**?%"7%0**6L=%063K
736G3?%,.?%,973.-%6".#7%163j53.-L=%*++56$%U*%1,6%'&%9"6+2%
-6337%+*5L?%93%+*/9".3?%-*%1*6/%,%]'K=3,6%k*,-".#%-633K
6".#%H"?-2% +26*.*L*#=% -2,-% +,.% 93% 063?,-3?% 9=% '^b% -*%
'c>ii&M'c>o'&%+,L<a$%Q.*-236%7".#L3%-633% "7%063?,-3?%-*%
'f>'fi�c^%<a%S'^>&^&M'c>]\&%+,L<aT$%Q++*6?".#%-*% -2373%
?,-37%-23%-65.O7%,63%63/.,.-7%*1%,%<�LL".#KQLL36�?%9"6+2%
SK,L?36T%1*637-$%Q++*6?".#%-*%-23%'^b%?,-3%"-%+*5L?%+*663K
L,-3%-*%-23%C633.L,.?%e7*-*03%e.-367-,?",L%'+%".%/"?K),-3%
CL,+",L%S<�zYVx%3-%,L$%'\\]T$%

% !*6%/*63% -2,.% ^&%=3,67%/*7-% *1% -23%#6,G3L% 0"-7% ".% -23%
8,".%+,-+2/3.-%,63,%2,7%933.%*9736G3?%".-3.7"G3L=%,.?%
/*63%-2,.%c&&&%-6337%,.?%-633%63/.,.-7%2,G3%933.%7,/K
0L3?%,.?%7-5?"3?%?3.?6*+26*.*L*#"+,LL=$%fi;&%*,O%-6337%
2,G3%933.%+*/9".3?%-*%1*6/%-23%/,�*6%*,O%+26*.*L*#=%
1*6%b3.-6,L%g56*03%S<[Vx[Y%'\\c>%!YX[{YXVW%3-%,L$%f&&^T%
S!"#$%c$oT$%<5-%".%+*.-6,7-%-*%-23%*-236%6"G36%G,LL3=7%F2".3%
,.?%R,.593%H2363%),-3%CL,+",L�g,6L=%r*L*+3.3% S0".3T%
H**?% "7% 1*5.?% 163j53.-L=>% .*% -633% -65.O7% *L?36% -2,.%
'&>c;&%+,L<a%+*5L?%93%1*5.?%-26*5#2%,LL% -2373%=3,67% ".%
-23%8,".%+,-+2/3.-$%

% D3631*63%-2"7%.3H%7"-3%H"-2%),-3%CL,+",L%-633%63/.,.-7%
"7%*1%703+",L% ".-3637-$%D"7%9"6+2%1*637-%-56.37%*5-%-*%93%
-23%*L?37-%1*637-%H"-2".%-23%k**?0L,".%*1%-23%8,".%+,-+2K
/3.-%,63,$

c$% Q9*G3%-2"7%9,7,L%7O3L3-*.%#6,G3L%1*LL*H7%'$]%/%-2"+O%?,6O%
96*H.>%7L"#2-L=%63??"72>%+*,673%,.?%L*,/=%#6,G3L>%9,?L=%
7*6-3?%,.?%"663#5L,6L=%*6"3.-,-3?>%H"-2%".-3693??3?%7O3LK
3-*.%#6,G3L%7-63,O7>%-23%/,".%+*6057%*1%-23%g9".#%:366,+3$

!"#$%c$c(%C6,G3L%0"-%F3?H"-`KE.-363%!L56%'$%E.+*.1*6/"-=%93-H33.%-23%
L"#2-%+*L*563?%L*H36%+2,..3L%?30*7"-7%SN3"+273L",.%E0036%aL3."#L,+",LT%
,.?%-23%?,6O36%50036%+2,..3L%?30*7"-7%S),-3%CL,+",L%%g9".#%:366,+3T$%Q-%
"-7%9,73%*++56%63H*6O3?%?,6O%9L53%/5?%7L,97%+*.-,".".#%H**?%16,#/3.-7$%
a2*-*(%N$%UVWXYZ[Y%''$%&i$%f&&\$

!""#$m#m'$(3,2;*1",$J,-I3+S6\5+,*,$V:1*$&#$T3204*-)5S$SI32M,5$-,B$H,::,5$
15+,*,5$V:122",Z2,-3B,5+$YxD5;,*,2$^4M;:)S3):[$15-$-,B$-150:,*,5$
4",*,5$Y28_+;:)S3):,$."35;6<,**)22,[#$!5$-,*,5$>)232$235-$1B;,:);,*+,$
-150,:":)1,$L1--,2M4::,5$,35;,)*",3+,+@$-3,$^4:S*,2+,$,5+H):+,5#$V4+4'$G#$
7nopqrsq$&&#$%y#$U%%t#

!"#$%c$^(%C6,G3L%0"-%F3?H"-`KE.-363%!L56%'$%Q-%-23%9,73%*1%-23%?,6O36%+*LK
*563?%g9".#%:366,+3%,.%*6,.#3%,66*H%/,6O7%-23%3,6L=%),-3%CL,+",L%/5?%
+2,..3L%Sr"00*02,�%+2,..3LT$%a2*-*(%N$%UVWXYZ[Y%'^$%&\$%f&&i$

!""#$m#i'$(3,2;*1",$J,-I3+S6\5+,*,$V:1*$&#$!5$-,*$>)232$-,*$-150:,*$;,C_*"6
+,5$."35;$<,**)22,$:3,;+$,35,$V*DH678_+;:)S3):,$L1--,*355,$Y^38848H)u6
J355,[@$B)*03,*+$-1*M$,35,5$4*)5;,5$bF,3:#$V4+4'$G#$7nopqrsq$&i#$%t#$U%%y#

^$% D"7%#6,G3L%,#,".%"7%+5-%9=%,%'$;%/%?330%k**?0L,".%+2,.K
.3L%JLL3?%H"-2%9L53%#633.%,.?%#63=%7"L-=%L*,/%*1%,%#L3=%
7*"L$%Q.%nU)%?,-".#%16*/%-23%9,73%*1%-2"7%#L3=%+2,..3L%
="3L?3?% ,.% ,#3% *1% 'f$f�'$i% O,% SQuYvZs��xX% 3-% ,L$>% ".%
0630$T$%D,-%/3,.7%,%�*5.#36%R6=,7%,#3%SC633.L,.?%e7*K
-*03%U-,?",L%'%~%CU'T$

;$% Q%7"L-=%L*,/%93?%*1%&$o%/%".%-2"+O.377%"7%*G36L,=".#%-23%
#6,G3L% 93?% ,7%H3LL% ,7% -23% k**?0L,".% +2,..3L$% e-% "7% -23%
k**?0L,".% ?30*7"-% *1% -23% g9".#% :366,+3% 3.?".#% ,-% -23%
63+3.-%7561,+3%*1%-23%G,LL3=%9*�*/$%Q%L5G"7*L%2,7%?3G3LK
*03?%*.%-2"7%7561,+3>%".%7*/3%?306377"*.7%,L7*%,%7-,#."+%
L5G"7*L$

Conclusion
D3%G36-"+,L%G,LL3=% 73+-"*.% "7% +*G363?%9=% -23%),-3%CL,+",L%
g9".#%:366,+3$%Q-%"-7%9,73%-23%7*+L3%*1%-23%F35.?*61%:366,+3%
2,7%933.%063736G3?$%D3%)%#6,G3L%93L*H%"-%/"#2-%93L*.#%-*%
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Pollen analysis: M
. Knipping

Pollen grains:
arboreal pollen

nonarboreal pollen
rew

orked taxa

sample

Pinus

Betula

Salix 

Juniperus

Hippophae

Ephedra fragilis type

Ephedra distachya type

Poaceae

Cyperaceae

Artemisia

Chenopodiaceae

Thalictrum 

Epilobium 

Rubiaceae

Cichoriaceae 

Apiaceae

Brassicaceae 

Varia

Pediastrum

Botryococcus

monolete Spore

Botrychium

Ophioglossum

Equisetum

Indeterminata

corroded (reworked)

sum prequaternary taxa

sum arboreal pollen

sum arboreal + nonarboreal

total sum

M
 3288

3
6

4
12

15
2

2
1

1
2

1
1

64
32

48
14

47
194

M
 3290

7
15

4
3

44
34

1
1

6
10

3
1

2
1

2
77

103
42

29
128

356
M

 3291
5

1
1

1
1

42
16

1
1

1
1

1
1

2
1

49
19

51
10

74
196

M
 3292

6
1

4
2

48
34

1
5

5
7

1
1

90
37

25
13

113
267

M
 3293

15
3

26
7

11
62

61
3

4
15

1
1

9
2

3
2

1
142

97
29

64
222

496
M

 3294
11

1
6

1
9

1
50

41
1

4
1

1
3

2
2

5
1

143
36

39
30

131
359

Pollen percentages:
M

 3288
6,4

12,8
8,5

25,5
31,9

4,3
4,3

2,1
2,1

4,3
2,1

2,1
136,2

68,1
102,1

29,8
100

412,8
M

 3290
5,5

11,7
3,1

2,3
34,4

26,6
0,8

0,8
4,7

7,8
2,3

0,8
1,6

0,8
1,6

60,2
80,5

32,8
22,7

100
278,1

M
 3291

6,8
1,4

1,4
1,4

1,4
56,8

21,6
1,4

1,4
1,4

1,4
1,4

1,4
2,7

1,4
66,2

25,7
68,9

13,5
100

264,9
M

 3292
5,3

0,9
3,5

1,8
42,5

30,1
0,9

4,4
4,4

6,2
0,9

0,9
79,6

32,7
22,1

11,5
100

236,3
M

 3293
6,8

1,4
11,7

3,2
5,0

27,9
27,5

1,4
1,8

6,8
0,5

0,5
4,1

0,9
1,4

0,9
0,5

64,0
43,7

13,1
28,8

100
223,4

M
 3294

8,4
0,8

4,6
0,8

6,9
0,8

38,2
31,3

0,8
3,1

0,8
0,8

2,3
1,5

1,5
3,8

0,8
109,2

27,5
29,8

22,9
100

274,0
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!"#$%c$;(%<"6+2%-65.+%16*/%-23%#6,G3L%0"-%F3?H"-`KE.-363%!L56%'>%?30*7"-3?%
H"-2".%,%63H*6O3?%/5?%7L,9%,-%-23%9,73%*1%-23%g9".#%:366,+3$%e-7%,#3%
"7%,9*5-%'c$;%O,>%"$3$%/"??L3%),-3%CL,+",L$%a2*-*(%N$%UVWXYZ[Y>%&f$%&o$%f&&i$

!""#$m#='$>3*0,52+)BB2+Dw$)12$-,*$(3,2;*1",$J,-I3+S6\5+,*,$V:1*$&#$.2$
2+)BB+$)12$,35,*$35$-3,$+3,F2+,5$<,3:,$-,*$."35;6<,**)22,$1B;,:);,*+,5$
L1--,2M4::,#$!:+,*'$N)#$&m@=$0)@$B3Z:,*,2$78_+;:)S3):#$V4+4'$G#$7nopqrsq@$
%U#$%l#$U%%y#

!"#$%c$o(%F30L"+,-"*.%S.5/936%*1%-6337%-26*5#2%-"/3T%*1%-23%*,O%+26*.*LK
*#=%16*/%-23%F"G36%8,".%,.?%-6"95-,6"37%S!YX[{YXVW%3-%,L$%f&&^T$%D3%
H2"-3%9,6%".?"+,-37%-23%-"/3%6,.#3%*1%-23%.3H%9"6+2%+26*.*L*#"37%16*/%
F3?H"-`�F*?,+2$

!""#$m#l'$>,:,;15;$-,*$.3M,5M*454:4;3,$-,2$L)352$15-$2,35,*$W,",5QD26
2,$YV*3,-*3M$,+$):#$U%%i[#$T,*$I,3a,$>):0,5$;3"+$-,5$P,3+*)1B$-,*$5,1,5$
>3*0,5M*454:4;3,$K45$J,-I3+S}J4-)M$)5#

k5G",L%?30*7"-7%*1% -23%8"??L3%aL3."#L,+",L%036"*?%S8eU%cT>%
-23%9,7,L%#6,G3L%-*%*L?36%N3"+273L",.%?30*7"-7$

D3% g9".#% :366,+3% ".?"+,-37% 9=% -23%^38848H)u% +2,.K
.3L%-2,-%"-7%,#3%7-,6-7%H"-2%-23%93#"..".#%*1%-23%G36=%3,6L=%
),-3% CL,+",L% S,9*5-% '^>&c;M'c>]\;% +,L<aT% H"-2".% ,% L*H36%
L3G3L%-2,.%-2,-%*1%-23%3.?".#%F35.?*61%:366,+3$%R56".#%-23%
?30*7"-"*.%*1%"-7%-2"+O%#6,G3L%,++5/5L,-"*.%-23%6"G36%0,773?%
,%k**?0L,".%H"-2%k**?0L,".%+2,..3L7%*1%/"??L3%),-3%CL,K
+",L%,#3%S,9*5-%'^>&&&M'c>o&&%+,L<aT$%e.%-2"7%k**?0L,".%#63H%
,%9"6+2%,.?%,L?36% 1*637->% -23%*L?37-% 1*637-%23.+3% 1*5.?% ".%
-23%8,".% +,-+2/3.-% ,63,$% <=% 36*?".#% -2"7% k**?0L,".% -23%
6"G36%".+*60*6,-3?%".-*%"-7%#6,G3L%/5?%7L,97%*1%-2"7%k**?K
0L,".%-*#3-236%H"-2%-23%-633%63/.,.-7%*1%"-7%1*637-%�%0*7K
7"9L=% ".% 16*`3.% 7-,-3% S#3L"7*L5/% 7L,97T$% e-% 1*LL*H7% -2,-% -23%
L*H37-%#6,G3L%".%-23%+2,..3L%93-H33.%c$\%,.?%f$]%/%?30-2%
72*5L?%93%*L?36%-2,.%'^>&&&M'c>o&&%+,L<a$%D3%#6,G3L%,9*G3%
-23%7L,97%"7%=*5.#36%-2,.%/"?K),-3%CL,+",L%,.?%*L?36%-2,.%
r*L*+3.3% *H".#% -*% -23% �*5.#36% R6=,7% ,#3% *1% -23% nU)K
?,-3?% #L3=% +2,..3L% *.% -*0% *1% -23% #6,G3L$%D57>% -23%/,".%
#6,G3L% 93?% "7% *1% �*5.#36% R6=,7% ,#3% SC633.L,.?% e7*-*03%
U-,?",L%'T$%QL*.#%-23% L*H36%F2".3%F"G36%-2"7%#6,G3L%?30*K
7"-"*.%2,7%),,+236%U33%05/"+3%*1% 'f>\&&%,<a% SCe% ',�9T% ,7%
".?"+,-*6% +*.7-"-53.-$%D3%F3?H"-`%�*5.#36%R6=,7%#6,G3L%
,#,".%"7%+5-%9=%,%'$;%/%?330%k**?0L,".%+2,..3L%*1%�*5.#36%
R6=,7%SCU'T%,#3$%D"7%023.*/3.*.%H,7%L"O3H3"73%1*5.?%,-%
-23% L*+57% -=0"+57%*1% -23%g9".#%:366,+3%?*H.7-63,/%+L*73%
-*%<,/936#%SE$%UVWXYZ[Y%�%N$%UVWXYZ[Y%'\]]T$%e-%72*H7%
-2,-%-23%#6,G3L%?30*7"-"*.%*1%-23%g9".#%:366,+3%-,0363?%*I%
?"7-".+-L=%931*63%-23%3.?%*1%-23%�*5.#36%R6=,7$%e-%2,003.7%
L"O3H"73%-*%-23%#6,G3L%,++5/5L,-"*.%,L*.#%-23%F"G36%F23".%
SUVWXYZ[Y%'\\&,(%f]T$%
D57>% -23%g9".#%:366,+3% 7-,6-7%H"-2% -23% 93#"..".#%*1% -23%
),-3% CL,+",L>% 95-% -23% 95LO% *1% #6,G3L% L,=36% H,7% ?30*7"-3?%
?56".#% -23% 3,6L"36% �*5.#36% R6=,7% SCU'T% +**L".#% 036"*?%
SUVWXYZ[Y% f&'&(% f&T$%D"7% 9=% -23%H,=% +*66370*.?7% -*% 63K
75L-7%16*/%-23%R,.593%,63,%SUVW[��Zvqq%f&'&>%C[���[Xq%y%
UVW[��Zvqq>%f&''(%^&]T$

Stop 4 Holocene terraces in the Main valley ground  
 at Trieb

F%^^c]o�i>%r%;;;]f>%fo]%/%,$7$L$%:*0*#6,02"+,L%/,0%:h%f;%
;]cf%)"+2-3.13L7$%

Geological setting
D3%F"G36%8,".%G,LL3=%,?�*".".#% -*%:6"39%H,7%*d3.%759K
�3+-% -*% ".-3.7"G3% 6373,6+2% *1% -23% G,LL3=% #6*5.?% S<[Vx[Y%
y%UVWXYZ[Y%'\ii>%UVWXYZ[Y%'\i]>%'\i\>%'\]&>%'\]c>%'\\&9>%
'\\'>%'\\;,>%f&&i?T$%e-%*I367%-23%1,G*56%-2,-%2363%-23%#6,G3L%
0"-7%".%-23%G,LL3=%#6*5.?%,63%05/03?%*5-%-*%93%34+,G,-3?%
?*H.%-*%-23%#6,G3L%7*L3>%-*%-23%93?6*+O$%D3%93?6*+O%2363%
"7%-23%E0036%:6",77"+%!3536L3�3.>%,%?330L=%63?%+L,=$%Q9*G3%
"-% -23% 0"-7% 342"9"-% +*/0L3-3% G36-"+,L% 73+-"*.7% *1% -23% G,LK
L3=%JLL$%D373%73+-"*.7%72*H%/*7-L=% -H*%k5G",-"L3%736"37(%
-23%7*+L3%*1%-23%E0036%aL3."#L,+",L%F35.?*61%:366,+3%5.K
+*.1*6/,9L=%75036"/0*73?%9=%,.=%*1%-23%.".3%k**?0L,".%
-366,+37% 72*H.% ".% !"#$% ^$'$% Q-% U-*0% c% -23% F35.?*61% :36K
6,+3%H,7%75036"/0*73?%9=%-23%g9".#%:366,+3$%e.%-23%:6"39%
G,LL3=% 7-63-+2% -23% F35.?*61% :366,+3% "7% 75036"/0*73?% 9=%
r*L*+3.3% -366,+37$% e.% -2"7% +*.-34-% 7*/3% "/0*6-,.-% 023K
.*/3.,%+,.%93%7-5?"3?(
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The boundary between the lower fluviatile series (socle 
gravel) and the upper fluviatile series (floodplain gravel)
D"7%9*5.?,6=%"7%J#563?%*5-%".%!"#7$%^$'%,.?%^$f$%e.%!"#$%^$f%
-23%7*+L3%#6,G3L%"7%?6,H.%0".O>%-23%k**?0L,".%-366,+37%'M^%
,9*G3% 72*H% ?"I363.-% +*L*5637$% D3% *L?36% #6,G3L7% 93L*H%
-23%5.+*.1*6/"-=%2,G3%933.%063736G3?%*.L=%9=%-23"6%9,7,L%
0,6-7%S7*K+,LL3?%7*+L3%#6,G3L7T$%D3%5.+*.1*6/"-=%93-H33.%
-23%7*+L3%#6,G3L%,.?%-23%*G36L=".#%#6,G3L%"7%/,6O3?%9=%?"1K
1363.-%73?"/3.-%+*L*56(%-23%7*+L3%#6,G3L%"7%L"#2-36%".%+*L*56%
-2,.%-23%75036"/0*73?%#6,G3L$%D"7%"7%*H".#%-*%-23%2"#236%
7,.?%+*.-3.-%*1%-23%7*+L3%#6,G3L%,.?%-23% L37736%7,.?%+*.K
-3.-%,.?%2"#236%L*,/%06*0*6-"*.%*1%-23%/,-6"4%".%-23%50036%
#6,G3L$%D3% 63,7*.% 1*6% "-% "7% -23% ?"I363.-% 93??".#%*1% 9*-2%
73?"/3.-,6=%9*?"37(%D3%L*H36%#6,G3L%"7%,%G36-"+,L%,++5/5K
L,-3?%#6,G3L>%,%B%#6,G3L$%D3%50036%#6,G3L%"7%,%L,-36,L%,++63K
-"*.%#6,G3L>%,%)%#6,G3L%S!"#$%^$cT$%e.%!"#$%^$^%-23%750360*7"K
-"*.%*1%B%,.?%)%#6,G3L%6375L-7%".%?"7-".+-%?"I363.-%#6,?".#%
*1%9*-2%#6,G3L7(%-23%/,-6"4%06*0*6-"*.%*1%-23%L*H36%#6,G3L%
"7% 2"#2% ,-% -23%9,73% Sf&M^;�T% ,.?%*.L=% 7L"#2-L=% ".+63,7".#%
50H,6?$%D3%/,-6"4%6,-3%,9*G3%-23%5.+*.1*6/"-=%"7%/5+2%
L*H36%S;Mf;�T%,.?%7-6*.#36%".+63,7".#%50H,6?$%<=%7"3G".#%
G36-"+,LL=%16*/%-23%B%#6,G3L%7*L3%-26*5#2%-23%5.+*.1*6/"-=%
50H,6?%-*%-23%)%#6,G3L%-*0%,%+56G3%963,O%93+*/37%G"7"9L3>%
,-%H2"+2%-23%/,-6"4%/*G37%-*%-23%L3d>%-*%L*H36%G,L537$%D3%
7,/3% -=03%*1%5.+*.1*6/"-=>%)%#6,G3L% ,9*G3%B%#6,G3L>%H3%
7,H%,-%U-*0%f%".%)3�3.635-2%93-H33.%k5G",-"L3%736"37%<%,.?%
b>%,.?%,-%U-*0%c%".%F3?H"-`%93-H33.%-23%F35.?*61%:366,+3%
73?"/3.-7%,.?%-23%g9".#%:366,+3$

r363% ".%:6"39%9*-2%k5G",-"L3%736"37%+*.-,".>%/*63*G36>%
?"I363.-%+L"/,-3% ".?"+,-*67(%D3%L*H36%*.3%342"9"-7%G36-"K
+,L%#6,G3L%JLL".#%".-*%1*6/36%"+3%H3?#37%S!"#$%^$;T>%-23%50K
036%*.3%342"9"-7%1*77"L%H**?%63/.,.-7>%7*/3-"/37%,7%1*7K
7"L%-633%-65.O7>%7*K+,LL3?%6,..3.%S!"#$%^$oT$%D*73%6,..3.%,-%
U-*0%c%H363%9"6+237%".%-23%),-3%CL,+",L%g9".#%:366,+3$%e.%-23%
r*L*+3.3%-366,+37%,??"-"*.,LL=%*++56%*,O>%,72>%,L?36>%3L/>%
0*0L,6>%H"LL*H%,.?%933+2$%D3%#63,-% ,?G,.-,#3% *1% ?,-".#%
-2373%-366,+37%"7%-23%?3.?6*+26*.*L*#"+,L%?,-".#%*1%-23%6,.K
.3.$%!"#$% c$o% 72*H7%,LL% 6,..3.%?,-3?%50% -*%.*H%16*/%-23%
F"G36%8,".%,.?%"-7%-6"95-,6"37$%

!"#$%^$'(%U+23/3%*1%-23%-366,+3%73j53.+3%*1%-23%G,LL3=%9*�*/%*1%-23%6"G36%8,".%SUVWXYZ[Y%'\\;9(%'^^i>%/*?"J3?T$

!""#$i#&'$7M,B)$-,*$<):;*15-6<,**)22,5$-,2$L)352$Y7nopqrsq$&tt="'$&iiy@$K,*_5-,*+[#

!"#$%^$f(%<L*+O%?",#6,/%72*H".#%,%k**?0L,".%7+3/3%H"-2%#6,G3L%7*+L3%
,.?%k**?0L,".%-366,+37%S'~%*L?37->%^%~%=*5.#37-%k**?0L,".%-366,+3T%
SUVWXYZ[Y%'\]c(%f\>%7L"#2-L=%/*?"J3?T$%

!""#$i#U'$>:4w-3);*)BB$,35,2$2M,B)+32M,5$!1,5",*,3M,2$B3+$
74w,:2M4Z,*$15-$!1,5+,**)22,5$Y&$X$_:+,2+,@$i$X$]D5;2+,$!1,5+,**)22,[$
Y7nopqrsq$&tkm@$Ut@$:,3M+$K,*_5-,*+[#

!"#$%^$c(%U+23/3%*1%-23%k5G",-"L3%736"37$%Q66*H7%/,6O%-23%?"63+-"*.%*1%
73?"/3.-%#6*H-2%SUVWXYZ[Y%'\]c(%f;>%7L"#2-L=%+*/0L3-3?T$%

!""#$i#m'$7M,B)$-,*$V:1K3)+3:,5$7,*3,#$bF,3:,$S,3;,5$-,5$7,-3B,5+)1FI1M2$
"SI#$6)5I1M2$)5$Y7nopqrsq$&tkm'$U=@$:,3M+$,*;_5S+[#
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Relative soil dating of the floodplain terraces
N2"L3% -23% -65.+,-3?% 7*+L3%#6,G3L% 342"9"-7%*.L=% -23% L*H36%
0,6-%*1%-23%k5G",-"L3%736"37>%-23%50036%k5G",-"L3%736"37%,9*G3%
-23%5.+*.1*6/"-=% "7%+*/0L3-3%,7%!"#$%^$f% 72*H7$%D57>%*.%
-*0%*1% -23%k**?0L,".% 73?"/3.-% -23%k**?0L,".% 7*"L% "7% 063K
736G3?$%Qd36%-23%65L3%�%-23%*L?36%,%k**?0L,".%73?"/3.-%"7>%
-23%L*.#36%"7%-23%7*"L%?3G3L*0/3.-%*.%-*0>%-23%/*63%".-3.K
7"G3%"7%-23%7*"L%�%,%7*"L%+,-3.,%S!"#$%^$'T%2,7%?3G3L*03?%".%-23%
8,".%G,LL3=(%,% L5G"7*L%*.%-23%NA6/",.%F35.?*61>%U+2�.K
965..%,.?%g9".#%,.?%-23%a639*63,L%)"+2-3.13L7%:366,+3>%,%
H3,O% L5G"7*L% *.% -23%Q-L,.-"+% g93.713L?%:366,+3>% ,% 7-6*.#%
+,/9"7*L%*.%-23%U599*63,L%n936965..%:366,+3>%,%/3?"5/%
+,/9"7*L%*.% -23%3,6L=% e6*.KF*/,.%,#3%�3�L"-`%:366,+3>% ,%
H3,O%+,/9"7*L%*.%-23%3,6L=%83?"3G,L%E.-36965..%,7%H3LL%
,7% *.% -23% U-,I3L9,+2%:366,+3% S'^-2M']-2% +3.-56=>% +3.-6,L%
0,6-%';-2M'i-2%+3.-5.6=T>%,%63#*7*L%*.%-23%B"363-2%:366,+3%
S3,6L=%'\-2%+3.-56=T$

Q7%-23%340L*"-,-"*.%*1%-23%:6"39%#6,G3L%0"-%"7%G36=%j5"+O>%
,%06*036%7"-3%H"LL%93%+2*73.%72*6-%931*63%-23%34+567"*.$

!"#$%^$^(%a6*0*6-"*.7%*1%/,-6"4%S�%f%//T%".%B%,.?%)%#6,G3L7%16*/%73G36,L%
L*+,-"*.7%*1%-23%F2".3%%F"G36%+,-+2/3.-$%B%,.?%)%#6,G3L7%,63%,66,.#3?%
2363%".%750360*7"-"*.%,7%733.%".%!"#$%'%S�#6,G3L%7*+L3%93L*H%6*H%-366,+37�T%
SUVWXYZ[Y%'\]c(%ccT$

!""#$i#i'$L)+*3/;,H):+,$Y~$U$BB[$K45$E6$15-$A67M4Z,*5$K,*2M3,-,5,*$
A40):3+_+,5$-,2$JH,35,35S1;2;,"3,+,2#$E6$15-$A67M4Z,*$235-$H3,*$):2$7+)8,:$
)5;,4*-5,+$I3,$35$V3;#$&$Yg7M4Z,*24w,:$15+,*$J,3H,56<,**)22,5h[$23M+")*$
Y7nopqrsq$&tkm'$mm[#$

!"#$%^$;(%D3%9,7,L%F35.?*61%:366,+3%"7%,7%B%#6,G3L%7,.?=%,.?%-23631*63%
L"#2-%".%+*L*56%,.?%+5-%9=%,%1*6/36%G36-"+,L%"+3%H3?#3%H"-2%#6,G3LL=%JLL$%
Q9*G3%-23%5.+*.1*6/"-=%,%r*L*+3.3%)%#6,G3L%S�3�L"-`%:366,+3T%"7%0**636%
".%7,.?>%6"+236%".%L*,/>%-23631*63%?,6O36>%,.?%72*H7%"-7%L,-36,L%93??".#%
?"00".#%%#3.-L=%16*/%L3d%-*%6"#2-$%C6,G3L%0"-%:6"39�E0036%8,".%F"G36$%
a2*-*(%N$%UVWXYZ[Y%'f$'&$'\if$

!""#$i#='$T3,$")2):,$J,15-4*F6<,**)22,$32+$,35$E67M4Z,*@$32+$2)5-3;$15-$
-)B3+$H,::@$15-$K45$,35,*$K,*CD::+,5$.320,3:28):+,$K,*+30):$-1*MS4;,5#$
.35$H4:4S_5,*$A67M4Z,*$YP,Z:3+S6<,**)22,[$:,;+$23M$)1F$H):",*$>3:-HRH,$
-3204*-)5+$-)*D",*$H35I,;#$.*$32+$2)5-_*B,*@$:,HB*,3M,*@$-)H,*$-150:,*$
15-$2,35,$;*4a"4;3;,$7M*_;2M3M+15;$YA)+,*):2M3M+15;[$+)1M+$Q)M$
K45$:3502$5)M$*,M+2$3B$>3:-$-,1+:3M$,35#$(3,2;*1",$<*3,"}e",*B)35#$V4+4'$
G#$7nopqrsq@$&U#&%#&tyU#

!"#$%^$o(%F,..3%".%-23%0"-%:6"39�E0036%8,".%F"G36$%D3=%6306373.-%*97-,K
+L37%1*6%-23%#6,G3L%j5,66=".#$%a2*-*(%N$%UVWXYZ[Y>%f;$&i$'\ic$

!""#$i#l'$J)55,$35$-,*$(3,2;*1",$<*3,"}e",*B)35#$73,$2+,::,5$^35-,*5322,$
CD*$-,5$!"")1$-)*#$V4+4'$G#$7nopqrsq@$U=#%y#&tym#
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References
QuYvZs��xX>%E$>%!pVW�>%8$>%hpuXx>%a$%N$>%UVWXYZ[Y>%N$>%

�[VW>%N$%y%�z��[Y>%)$%S".%0630,6,-"*.T(%b*/0,6".#%
-23%0361*6/,.+3%*1%'&<3%7561,+3%340*7563%,.?%j5,6-`%
nU)%?,-".#%1*6%),-3#L,+",L%-*%g,6L=%r*L*+3.3%k5G",L%
?30*7"-7%".%C36/,.=$
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Excursion B ¬ Upper Main River area
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