DFG Deutsche
\_P Forschungsgemeinschaft
Gerran Resparch Faundalion

"#$%E& ' ("#) "+, $+-./)"$+
0$#)'$%%("$("+1,()"&
2"'%3#41")3"




"#$%E&’

) &H+N&,-. S -+ &/-.+,%&,
01#*&%1-2$+#,

11'+&,

3"2-#4"1#"4

5'%,6%1%#7



3
~ 4 -~ o
ke -';',,,
-~ -
-

2
1
+,'$-./01$2
o . -
: ~
: : ' -
g _‘:. e 4 \:)' X
S el b
Q" J "A.,‘.‘ ~
R 7
. “‘- - - .‘.
x ) . o .

"#3 %&'()")*)%

»
« .
N
- :
-
1 e / RN
—- _ *
b !
- »
> o > #
) _ :
» %
v ; PR -
o | _’\Q . - 9
o
X L. .
K
: \ : ; B
\ it
) ¢ %
. » 5 - . = .
‘ B - o 473
_ " e <
v,
,
- el >
y




"H$06"&& (" )*+%",)-), J#.0%$ 1 )HS&" 0%$(,

Y,

< ® P o Alborz/\
L s
= & 1
African plﬁ'&yﬁ\ L ‘
i
Legend \
I:I Alpine fold & thrust belt Major fault «~— Plate velocity b | t\
n piate’
|:| Neogene extensional basin «—a Thrust fault <— Crustal movement Ara la p )Q
|:| Neogene oceanic crust —=— Strike-slip fault = Oceanic spreading
ridge
. Old (Tethys) oceanic crust ~«—= Normal fault




396&"4"15(2"6%&78(9:71&7

« Berlin

ATLANTIC
OCEAN

- Extension in the upper plate

B -2%A3%&"4"15

I"H$6& () ++'(,,-.(/%0"12




HSY& H()*+$", (-($."/(0%1&2+/" ($%2+3(

S I"#$%&$'()*% &+




#5968 #O)*+$",(-(,./0.#$'%&()%*+1'$",

{—'— HS%ES () +H-)S., J/é

\ N~
S




"#$%& (3)*+$*)&

"#$

(*89*+$5#6'%5$1/(71&)&":(%"8(;

2

st 39%/45#6" ($1&#/(71&)&



"HE%S&' () (*"+S%S& (- /" H(+0(1&'25,-./"#

< +0=("/(->(?@A@

562%,"

78"2&.

342&'.

|\ .
2

9&#%.::.'&.

302&.



8%#%<,

8%6H$<, F28&)--%,,?)32#$%?,%(,:?,0,#%'?2G?203%7)3?
H*%(+/,:25)#$%'?)37="$044%, ?(+-?)32(447?2'07%,

1JJ?2K(
1(,0(

8%#%$<,

N)+-2(+(

SHHOFLL222",%'&"[+0*(5"0#LM%*)+,#'[*#0)+,"$#5

I"HBY6& 'V (# )% (+ #B(#H )+% [ H#'%H*$%- (*),, ./'(,0(1 2%),%
13)4-%- (+- *'/564%- -%6),0#, #(+- 3)'#$ #) $%(7%+0+ 809%#:
:05(4(<( (+ #3$% =46,1

>."?@/%,,?ABCDE



"I(&O&L2'H#(&34™#&S" I6#/&"H#&IT(72']

"H#$%&'(&")*&+,-,

"#$% &' (&)*+,
+&7(72'/

-&.)&)*+,
H#32(>'2H@2" #4>
287(72'1@

8 9II)|I6/
8 .63#( :<6=726|

—5| 8 A)6"(" ;A")6"4
8 B&O&CRH2$"2

S D'E

A

/
-&.)&)*+,

[37(>'2#&52"#4>
8 F3#6"#G"/6#

C*&A'$*&G"/6#/
8 <6=72323E'#4")
8 H)532"#

8  19622>'#6"#




"H$%$E () *' %" ++, (" -8H% S (%6$-&%. (&) %+, (/0&:

3//"$8%%6456 7 SVHSY" & )4+, "- - I*



458&'6%,'#1"5&" *+7)8"+9'85#:;<:;" | Yo#"&'=+"<+:

1AB'F# "#$%&'()*+,&

CB'F#

113'F#

-&.&/'&""#%0'1232

69*<8#>5&*& <:8%)7&! 67*<#? =+ @&
1< <I"*#%9%1"5 *&!,&8" "+ ()*+,& 9*+=
1AB "+ 1CMHA13 F#G "b5&: =+@&7
S AT 5<%& R
8+):"&*8%+8H.<!&0

|:'=#:/'=+7&%!G'
O7*<#8+:1<7&*&7"
H"+9'69*<8H'O*+="

1AB'F#'J

1AB'F#

K*&!&:"

"#$%&' ()*+,&

113'F#

D'F#

CB'F#



"H$%& ("VHY* +",(&-(&-."+/0

"HB0& (&) *+,
C D","3#

C 13(48)$
C E3-7.3"

12.3"%4&%$3&) 1
(,"$35(%$&%67.&+(

P

A

8(.'&7.$%($%",9%:;<=

O 27ST (Yol +HF>" +"$/3" )

6".,0%>.($"(&7#?%: @A%B"




S8+ ’ * @). 4.. (* <! )*$01+%'2'345(+'-..6
A*@%<@

(-87(0)"™ TSRO
456"7-.8-,23)
7 %($4<) F=%>?5%)
7 %@
+(,-.%&' ()" +(,-.%&'())"™
N B&5Y*— |

+(,-./-,(*-0&)

+(,-./-,(*-0&)




"HS Y& (#

) &U(S+((S",-"/+(# O1.+'2"# #"O#

IBC"D"*$','#'+#-+&*

$9%6-%/."=::
775+8-
< =H( -
1d.. —> l P
>$.,# . <—_9%$$-1#
[#] 2="8-"(*)*@%.$',*455A
775*8-
<,=4( -
1 " )
>$.,# — D e 9|%$I$:;#
%
1] +.96-",,%%)*3%.",,+*4556




3
#28-/&
W82 1.$

#+ J-08(10# #(; :

0T "#,&3(-"),-/

50 N

20°W
MHM
40°
MHM
-)12#1)
AS 121
!"#"$%
Q /”&’O$" B
Q ”/O#$O&O#lzy 0+ »”
] /"&1 $ .
1045080445 +*. iz
30° — 020
0 o 1 28384y, Yoss0,
g‘/‘!‘ 4994,

” &O#!2'+*_.*:, Y
+*_ % ; 0 +#, $
. “2$/O'1/O&

20°y,

8
$3+5%#-%%$.6%789
4



"H#$Y0& Y0)*+),#S+ -$#./01 2"#.'%3.$4%

523"1$&%2C Part of slab

Superposed > 80 Ma
slabs? w71 @020
A 52,030 7 ¢018@
%Q/ $S%s ALE sramon &A1#;
oY A 1:&<"6)4"01 0 *
> qiéf =,$01>&7?'1"01&!$0& @& 5$63$01&%20

5+4"0#", &A'1#,;

1&2"7"#&'(&53$11"1$&%20*

HO1+/&$#&02;>&"1&34$3;

8HIELT"1'4&!1&4 :&+"%320,$731# '(1)4'3501& 2"#.'%3.$49
F'#. 43%3%,#' #.$ 701#2%$#401%"#"1G21$



"HEVOHEH (

Y*+"# - ["/0*1/2334



"HS068'V0(8)HSYo+", *$-.%/"0%&'%1,&)",%.%2./2

5659:5665

5678



I"#$%6&" ()*%"+"#,

-, 1 %)$*"01%2345



"HSHY&' ()* 8t +, &, %S

.,101#&'2'3*)*-$'4556



"#3%&H#' %S

I"H#$%68, ' Yo()&" Vor -+ (,-#

O&HHS +, -+ Yot O *+1-*+ 28 330" 4"+ 2+ SRBO HTIMYb =" SH" | -+ #]+#7$+6$/0/6 @+ A+H2$+
B/%#7$%4-+H(CSA4 " ABHS%"& )4+, .-+ *+D*AE*+G;FGDY-

HO/$#"462%+5-(-2-1-*+2-(-+1"$60$%0*+2-J-K-+./6 & & M=T-HZ4=%"$33$4*+<-7-+(%#SL"SM&*+N-+.&=&*+
O-P-+M&4+.&0%4*+K-+.$SQLE&A*+I-+.$4F(M%&? AP A +R-2-+."46$*+,-.-+."%/M*+0O-+HE&%)/4$00*+
H-+K&>$44&*+(-+K%"$=%">?*+J-+N&O0&Yo#*+(-N-1NAAESP+EN-R I/4$3*+!-+7 &# 4 >/*+]-+7/3&Yo* +
S-+S4>Q%$4*+H-+28&3>&0*+N-+2$#$%3*+5-+50"&' C&*+(-+S#SBIRDL&A*+O-(-+5#$C?$43/4*+R-+
P?@)/*+P-+P/%3M"Q*+N-+=3+1">$4#$*+K-+ T$4UP0*+7-FAPFSTBRABOS2,+ T/%Q"46+N %/ C*+
G;;:-+PS2S F,VOS2,W+P?$+6%/3>"$4>$+/A+>/'C0$=+=$3C+,&%#?F3'%AEH3BEN0/.- 1 (.+(&H#+
2.(&"()*+34(&/"+ XY*+888Y-

Z$%>/'%#H* J-* 1/4$43?2&"4* 1-2* O">[* I-F,-* [&UL"4* 1-N-* I$ 2">?/4* \-* [4"CCPY%X(-!-*
N%&4=]&N$H#H-* 5)/%#3?"Q/IM* <-7-* N$@33&4#* J-* ISCM%"$%* H-* 2$>?$% 3 Z-Rr*
5")$#* J-FH-* 5&M/3#"4* 1-(-* 5/%/Q?#"4* S-* T$3#C?&0* 7-* .&U?$4/M-*71&'$%* J-2-* "|I' F
Z'M&0* .-*89Y_- N$/0/6">&0 SM/0'#"/4A #?$PS#? @PBPOH#AY/L #?JH0&AH # #?2$2&L"%33"4>$#7$
I"&3- 5'6"-&-74*8$68 8GE GD8 E8X

R&A=@7-O-* 5>7L"=* 5-7-% [3N$#* O-* ['330"46* ,-* .$%4/'00"*Z- G:8: - O$>/4>"0"46C0&#S
HESHIA"S %$>IA3HY'>H'TIB? #2$6$/0/6">&0F6$/C?@3">&0 %SNBEYSE="484= 3)=">H"I4 "4
#2$(0C3 9()'4 16$"86" :"$'<8 *8:G*8GEBXY-



"#3%&H#' %S

(O*+'$#,-./01/,-2&38"4,-5/-6778/-9%): $H#"*- 1584 %S, $<HA-)= -290'MHE&3->$=)%;&H")<-"<-#?2$
@$AHSY<-1$: " HY%&<$&<-&<:-5 V) ABHO&" ()$*%+$,-./)0/  ,-BCB,-CAEEB/->FG-
B7/B77HI47776807J68CEDK

L*2:":, L/1/, MNO$<4*?'?, P/, Q"443"<0, 5/, L*?'4#%$%, R/, 67788/ S$*#)<"* 1&A &<: )T$%&33
&%* ?"#$* #' PS#?SU3A"'<$%)O0%$¢ 10(,23%$ +3$,(,2)03% 4$(5$6)3$ VH B, VJ' BBH

"HBYO& H()HHYo+) %, +

1833$#R/ BESH S?$ >W<&;"*4 )= 5&%#7+8X$4#,0$$%)72/ 8 6-$9,.3( :#)/- &03*$: < 9,.3(
#)/- &03*$;= -. ,YH



