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2. Location and geologicalsetting

2.1.Stratigraphy
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3. Methods

3.1.Grain sizemeasurements
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3.2.2.End-membermodelling
-=: A>C:6GB>M>C<BD9:AIDJCB>MH:9>B:CI6GN9NC6B>8EDEJA6�

I>DCH7N:C9�B:B 7:GBD9:AA>C<L6H9:K:ADE:97N0:AI?: ������ 6C9
=6HL>9:AN7::C 6EEA>:9>CH:9>B:CI6GN6C6ANH>HD; 6:DA>6C9JHI9: �
EDH>IH�/G>:C96C9)G>CH��

�� )G>CH:I 6A���

�� )G>CH6C9/G>:C9�
�

�� �D@=DGHI:I 6A���
��� ,IJJI :I 6A���
�� �� -=: CJB:G>86AI:8=�
C>FJ:>H76H:9DCI=: H>BJAI6C:DJH6C6ANH>HD;6L=DA:H:FJ:C8:76H:9
DCI=: 8DK6G>6C8:HIGJ8IJG:D;I=: 96I6H:I7NJH>C<EG>C8>EA:HD;:><:C�
HE68:6C6ANH>H6C99>;;:G:CI H86A>C<EGD8:9JG:HID9:H8G>7: ,�H 6H6
A>C:6G8DB7>C6I>DCD;:C9�B:B 7:GH6C9I=:>GL:><=I>C<H8DG:H��>:IO:
:I 6A���
�� �� �; I:GI=: :HI>B6I>DCD; B>C>BJB CJB7:GD; :C9 B:B �
7:GHG:FJ>G:9;DG6C6EEGDEG>6I: 6EEGDM>B6I>DCD; I=: B:6 HJG:996I6�
I=: H>O:9>HIG>7JI>DCH6C9L:><=I>C<H8DG:H;DG:K:GN:C9�B:B 7:GH6G:
9: I:GB>C:9��DGI=>H86A8JA6I>DCHI=: �& &� <:D ;DG&6IA67�9: K:A�
DE:97N�>:IO: :I 6A���
�� � L6H6EEA>:9�

3.2.3.Clusteranalysis
 G6>CH>O:8A6HH:HL:G: I=: >CEJIK6G>67A:HD;8AJHI:G6C6ANH>H�-=:

86A8JA6I:9�J 8A>9:6C9>HI6C8:7: IL::C E6>GHD;D7?:8IH>C4
� ` �
�5
96I6 B6IG>M�� L=:G: I=: 
� GDLH8DGG:HEDC9ID H6BEA:H6C9�
�
8DAJBCH8DGG:HEDC9ID<G6>CH>O:7>CH�L:G: JH:9ID8G:6I: 6=>:G6G8=>�
86A8AJHI:GIG::� =DL:K:G�86A8JA6I>DCHL>I=K6G>DJHH>O:7>CL>C9DLH
�:�<� 8A6N�;>C:H>AI�8D6GH:H>AI;G68I>DCH�HDA:HH7>CH�A:HH8DAJBCH>C
I=: 96I6B6IG>M�L:G: 6AHDE:G;DGB:9ID>9:CI>;NB6>C9G>K:GHD;8AJH�
I:G>C<�

4. Results

4.1.Simplestatisticsandgrain sizeindicators

�=6C<:HD; H:II>C<HD; 8DBEA:MG:;G68I>K:>C9>8:H6EEA>:9;DGI=:
A6H:GH86II:G>C<B:6 HJG:B:CIH=6K:6C:; ;:8I DCI=:  ,�H 6HL:AADC
I=: 9:G>K:9HI6I>HI>86A>C9>86IDGH��><� � �� -=: 9>;;:G:C8:HD; K6G>DJH
DEI>86AH:II>C<H6G:8A:6GANK>H>7A:>C86H:D; ;>C:GH>O:;G68I>DCH�7JI
I=:G:6G:CDH><C>;>86CI9>;;:G:C8:H>CI=: B:9>JB 6C98D6GH:H>AI8DC�
I:CI �I=:G:;DG:>I=6HB>CDG:; ;:8I DCI=: BD9: D;9>HIG>7JI>DC8JGK:H��
(E I>86AH:II>C<8=6C<:H6G:67A:ID8G:6I: 6C699>I>DC6AB6M>BJB >C
I=: HJ7B>8GDC;G68I>DCH�L=>8=A:69ID 6C>C8G:6H:>CI=: 8A6N�H>O:9
;G68I>DC�

-=: H:E6G6I::; ;:8IHD;K6G>DJHG:;G68I>K:>C9:M�+>� 6C967HDGEI>DC
8D:; ;>8>:CI��8� H:II>C<HL:G: 6AHD6C6ANH:9��><�  �� "CI=: 86H:D;I=:
+>:; ;:8I 6C6ANH:H�I=: �8 K6AJ:H L:G: =:A98DCHI6CI6I 
�
�� 
�� 6C9
�� L=>A:+>K6AJ:HL:G: K6G>:97: IL::C ���� 6C9���� -=: +>H:II>C<H
H><C>;>86CIAN6;;:8I:9 I=: <G6>CH>O:9>HIG>7JI>DC�E6GI>8JA6GAN+>� ����
=DL:K:G+>:; ;:8I L6HA:HHEGDCDJC8:9>CI=: 86H:D; =><=:GK6AJ:H�
L=>8=A:69ID6C6ABDHI8DCHI6CI8A6N8DCI:CI� �H 6 8DCH:FJ:C8:� +>
H:II>C<H=6K:G:HJAI:9H>B>A6GE6II:GCH>C6CDEEDH>I:9>G:8I>DCIDB: �
9>6C<G6>CH>O:K6AJ:8=6C<:HEG>B6G>AN9: I:GB>C:97NBD9>;>86I>DCD;
8A6N6C9;>C:H>AI8DCI:CI G6I=:GI=6C8=6C<:HD;8D6GH:G8DBEDC:CIH�

"CDG9:GID6C6ANH:I=: :; ;:8I D; �8 H:II>C<HI=: +>K6AJ:L6H=:A9
8DCHI6CI6I ����� 6C9I=: �8 K6AJ:H L:G: K6G>:9 7: IL::C 
�
� 6C9�
�;GDB6ABDHIIG6CHE6G:CI ID IDI6AANDE6FJ:��0=>A: I=: +> K6AJ:H D;
BDHIHD>A�;DGB>C<B>C:G6AH86C7: ;DJC9>CI=: A>I:G6IJG:�I=:>G�8 K6A�
J:H 6G:CDI6K6>A67A:C:>I=:G86CCDI7: B:6 HJG:9EG:8>H:AN>C86H:D;
G:A6I>K:ANHB6AAE6GI>8A:H�:�<� 8A6NB>C:G6AH��

%6H:GH86II:G>C<B:6 HJG:B:CIHH=DLI=6I I=: B6?DG>IND; B>C:G6A
E6GI>8A:HD; I=: H6BEA:H;6AA>CIDH>AIG6C<:HL>I=B>CDG8A6N6C9K:GN
;>C:H6C98DBEDC:CIH��><� � ��� �AAD; DJGB:6 HJG:9AD:HH<G6>CH>O:
9>HIG>7JI>DC8JGK:H=6K: ;6>GANH>B>A6G�JC>;DGBH=6E:E6II:GCHL>I=
9:; >C>I:EDH>I>K:H@:LC:HH�6HNBB: IGN>CIDI=: 9>G:8I>DCD; 8D6GH:
;G68I>DCH��JC>BD96A>IN�DGL:6@AN9:K:ADE:9 7>BD96A>IN�6C9A:E

���



U
N

C
O

R
R

EC
TE

D
PR

O
O

F

� *J6I:GC6GN�"CI:GC6I>DC6AMMM��
�� � MMM�MMM
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4.3.End-membermodelling
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5. Discussion

5.1.Effectsof optical settingson results
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