CARDIFF

UNIVERSITY
PRIFYSGOL

CARDYB

This is an Open Access document downloaded from @RCardiff University's
institutional repository:https://orca.cardiff.ac.ué/eprint/98381/

This is the author’s version of a work that was sutted to / accepted for
publication.

Citation for final published version:

Korbar, Tvrtko, McDonald, lain , Premec Fucek, VilasFucek, Ladislav and
Posilovic, Hrvoje 2017. Post-impact event bed (taunte) at the Cretaceous-
Palaeogene boundary deposited on a distal carbopktdorm interior. Terra Nova
29 (2) , pp. 135-143. 10.1111/ter.12257

Publishers page: http://dx.doi.org/10.1111/ter.1225

Please note:
Changes made as a result of publishing processef sus$ copy-editing, formatting
and page numbers may not be reflected in this varsFor the definitive version of
this publication, please refer to the published sma1 You are advised to consult the
publisher’s version if you wish to cite this paper.

This version is being made available in accordamaeh publisher policies. See
http://orca.cf.ac.uk/policies.html for usage pobsi. Copyright and moral rights for
publications made available in ORCA are retainedthg copyright holders.




For Review Only

Terra

" $" % & %
(# ) *&% +",-0(C 01 1-, # *0 1
$, /1% * %2 $ Lo (%™
3 -
# 45.6 /7& $ 8 * $$,9 !
4:.)% /(0 1 -, # *0 1
-5,;-8/( 0 1 -, # *0 1
+<$ (_ " 1# $, $# *#,




Page 1 of 45

XG

YG

ZG

XY G
XZG

X[G

X\G ! &
X1G ()

X"G

YWG # !
YXG I
YYG I

YZG

Y\G

# $%

3 &

#

&1

#l

For Review Only

0

*|+ (’
& % ' %
23 4
#
!
# %
!
#
!
1! 2
#
XG

- )
!
$ ( )+ &
!
I $ % &
'l
I
% #
# +
1)
I #
#Ho+
#



For Review Only Page 2 of 45

Y G + 0 $ 5 * 6 I 789 $ 789 !

ZWG5,%: $ << 5 oy 1= % $

ZXG $ $ '$ 6 $

ZYG 5% " > '$ $

zzGg5!!l ? $-6 78 9* 6 I 779 7779 @ $, 9 $
Z[G ) 1= $ > 0 $$5 777 9, !
Z\G 9 I 9@1% I A9" I B: $ $

Z]1G $ $ 51! $C 6+ $ & 8 9 * I B :

ZrG "> > > $ 5 $ D

[XG I B+ ;% $ $ 3 > 1

[Yc $ 2?2 $ $ $

[zGF ' $# 78) 9 G3 $F ' 779 I B :l- >
[[G $ 3 $ $ 1'

n $ O I $ ;% $ H I $

e 1 ?72 $ $% $ H ;% $

\WG5
\XG + $ *$ 5 @$ : $ 3
\YG $ *$ *$ X @ 6 *

YG



Page 3 of 45
\ZG 5
\[G

\\G

\]G @ 6

\"G

WG

IXc 0 $ 1°

Y $

1zG

1[G B !

1\G
116 I
"G
1_G
"G
WG $
AXG

r"YG

I 7AT:

*$ > > + 5 (!

+ $ ?2

6%

54)1)87J . <l4<J"9 (!

For Review Only
I+ @ 6 *$
$ ? "5 I 7799 E 3
6 $
0 $ 9%

*$ 5 , 7 !l

$ * 0p 5 (! : $ %
$ 1+ >
>> ( $

5 F ' $# 78) 9 G3 $F ' 77 9

1 +0 %

'5777: ' $, ' 54
B ; > 6 %" $ $ $ &
>$ 4+ $ 9 $
$ @ $ $E/ 5 <!
> 3% $ L

6% $ $ '@ $> $

ZG

5% 0%: > > $

'+ M 6 > $> L

(!

5&,:



For Review Only Page 4 of 45
WG + @ $ 1' 5 H <!l F ' $#

_XG 78): 5 L 774: 6%

ZG I B+ 4 5 4 (!'* $
_[c $ $ ( > $N ‘M $ $ 98
\ B 9B) > )9 $

]G 4 - 45 (1?2 2 ) C 0% $

_"G$ $ > $ ;M $> 2% $ H I5 (!

‘X G $ 63 N
‘YG ! $ $ # $3 $ E $ >

“ZG#H 9 $ 5 ' 1

G M $ $ 5 (! )? > $

XWWBo ' )5 (! 1+ >
XWX G $$ 6% 0 $ 0

XWY&G 54<K $ (! ) 1+ $ $ 4
XWzG > $ M 6 5 <K $ I- 4 '$ $

XW[G $$ > 5) $ 5(!? ) 0% $ $
XW\G > $@ 5 (! 1+
XW]G $ $ $ ' B > > 0% $

(G



Page 5 of 45

XWAG $ $>

XW_G 4 $'

XW" G$ $ 3

XXWG ('4: $

XXXG + $ 8

XXYG ' $

XXzG $ $ >

XX[G5# - $ $

XX\G $ P*Q-R. $ 5

XX]G $ $ $ >

XXAG $ ' $

XX_G + <8 "$ 5

XX G $

XYwas !

XYXG %

XYYG $:1+ S< '$
XYZG ' $ 3
XY[G $ 9
XY\G
XY]GO
XYNG + $ > @
XY _G? 2 6% 5%
XY G $ $
XZWG ' 05
XZXG ' 5 (h)*
XZYG > > $

XZZG I+ $

For Review Only

5

$ 4

$ 5 (') : $
% %0 5 ('B:! %"
(1*+ | % "

$ P% Q-R. P%

%" 5 , ! !

$ $3% $ 5 : I+

6% $ $
% 0% 6 $

! $ !

<8 6 $

5F ' $# 78): !+

$% $*%



For Review Only Page 6 of 45
XZ[G$ @ 5 " Il B: $ $ + $$
XZ\G $5 = o<l
XZ]G $ $ $ > $
XZAG $ 4 3 $ $; $
XZ_G $ 5 @ A / ">
XZ'G $ $% $ $ 5 ? L 77)9 !
X[WG 4 I+ / $ % 0 $ $
X[XG ' $ $> $ 3
X[YG5 $ , I B!
X[ZG + 0 45 (! $) % 1
X[[G $ $ )
X[\G *0p 511 , ! -
X[1G % 6 51% <<Q) (D : $% 6 51 (1A
X[ G $ ) o $$

X[_G$ 5 @ I 78)9 @ 777 $

X\W G + $# - $ 4 $ 5 + . $
X\X G > '$M 6 $ $ $ $% $
X\YG/ > ! %" $ 3 @/ ;1%

X\ZG $ 5 : I B: &' $ ! @/

X\[G $ 4 1 5 (' 0% S4 ' << (

X\ G $ " % H I> $ %"5 (' *+

X\]G $ > > $> % $
X\ G 0 5 : I 9@1% I A9, I B!

X\_G + 2% 3 1' >

X\"G $ $ 3! $ $

X]WG 4 $ > $> 5 >



Page 7 of 45

X]XG

X]1YG

X1ZG

X][G

X]\G

X1]G

X] G

X]_G-

X]1'G $

XMW G

X/\

X/\

X/\

X/\

XG
YG/
ZG>

[G

XM G

XM G

XANG

$
$

B

9=39%

>

X~ G $

XA~°

X_

X_

G

WG

XG

>

+

5

9,

* %

%0

6 5

H

$3%

$

I 5

B

7 $@

(!

$ 9

A+

For Review Only

$
$
$
> $
$
$
>
0 $9%
$
777 N ( >
$
5.
$ 0%>
5
"G

x5 5 (!

$%$ %

4 9E '

7

777



X XG

X'YG

X'ZG

X'_G

X6

Ywws $5

YWXG
YWYG
YWZG
YW[G
YW\G O
YW]G
YWAG
YW G
YW G)
YXWG
Y X X G$
Y XY G$
YXZG?

YX[G

5

$

@!

$$

"'T 1> $

> 1

>

5

%

(

>>

F!

GG

$ $
5 1
0o >
> '> %
9
$
777 -
>
1
6 !
3 '@
$C 6+ !

For Review Only

>>

$9$

6

$3
% $%0O IS
$
%0 %
5 =$ I
$ %
@/ 5
$ * Ol
0
%
/
* !
M >
T $
$ @
>
$ >

Page 8 of 45



Page 9 of 45
Y X\G
YX]G
Y XNG*
YX_G
YX G*
YYWG
YYXG
YYYG
YYZG
YY[G?
YY\G
YY]G?
YYAG
YY_ G?
YY G
YZW@
YZXG
YZYG
YZZG
YZ[G
YZ\G
YZ]G
YZ7G
YZ_ G
YZ G
Y[WG"
Y[XG

Y[YG

For Review Only

11 $C 6+ (F $& * Bl > $ %
$ $! B)!
6 114 * 6= * ( $@ 2 78!"0 +
0 ! 7B 8!
6=2* ( $@ *oTT - @ + $
5- A Al
!s$@ F 770% % % ! A<8 A8 !
@F $@ ' 7rn % $ $
$ % ! " L) )8!
20 $-6 ! 78<!I=%$>% 6 $ '$M 6 Q+t $ N" $
* ! # | ! <8 <7!
@ @ $. ! 77711 * 5&
F " - $ 4 B!
s, 177! - *$ >
? 2?7 87A7 !
FI"I+l T* 2% ( TAT! *$ * @ 6 @%
! % | ) 7!
%l ! = $* 6 = ! o / +
$1-N & ( ) 51, $11@1$%
$:1 11 | # BB <8!
%! J $ G3 - 774 g $
@ ?2 $5 : $ *$
H o+ - 51/ | : 747 G
16! ? I $ | $E 1T $ $ N @
566 - I-N & 5*IF! 1=l $Fl% @ $:!
g 1 ))!
"G



Y[zG"
Y[[G

YI\G

Y[]G (D

Y[~G (
Y[_G
Y['G
Y\WG
Y\XG
Y\YG
Y\ZG
Y\[G
Y\\G
Y\]G
Y\AG
Y\_G
Y\"G F
YIWG
Y]XG
Y]YG,
Y]ZG
YI[G ,
YI\G ,
YliG
YI*G,
Y]1_G

Y]'G

G3 !

For Review Only

I Ue' * I * ! $@ J Bl % !

M $ %
487 B 8!
1@ ‘N $ 784 |

%! $ % @ 5+ (

29 $ 2@ ) - o
A< |
$F ' B 77! / /I'$ '
F$ ' 5& %
*$ :! 3%

< |

> UL >$# s$@- ! I
$ ! #

El $# 2 78) + & $ $
- $ ?225 I-N & &
51F1? 3 $EIF ' $:14 -1%] "0
. 11, 1 $ F -
)7) !

$@ $-! ! I

$$,+ 3 >

L%
HOT# "0 $

& % !

+ 2

+G 2

$ 3 o 21
+ $> SH'N* $ $ %

Pt <) A<!

XWG

Page 10 of 45

$
B7B)!
51, &I $
/
> $
5
& - &
$ 77 4
y
A4
$
7<) !



Page 11 of 45
YW G
YAXG
YNYG
YNZG,

YA[G

ymc@1s$ !l =

YAG
YARG
YA G@
YA G
Y_WG

Y _XG@

Y'ZG
Y [G
Y \G

Y ]G

Y' G

For Review Only
*1 %

+ @

I B! % % $ $

(3'B (2 11

% 5 ! Il I
@ 4l % $

Lo 7 41

1 2§, I Al-
+ $
! B!
$-1 SE/ M < %
$ 0 # o 2 > !
28 7)!
X771 $  Or $
rgl
1, 1L N+ -

A1y =l r (1@ IE! *

+ $ $ 3

11 !

$F 2" A

$@- ! 4 * %
Fl?2 6/ FIl $ 66 !
Q% $ ! 7

11 12

N I 7 = $

214!

% B %!

"t o N I 41

- $? N- $ $ $

%! ! *11! @' I @
Floo)n+ $

<8A!

XXG

@ $-

SN $

6 1=l $ F!

%l 6 +
+ *$

<<< <8

$0

& | )B)7

)< 4%!
78)! %

! <<8 <Al

777 % ' |

@ $ *$

1§ ! ! <B4 <<
- =@ 1" @

% ?2 %! <84



Y''G $C 6+ (F $&

ZWWG $ N -

ZWXG = $ %/ (

ZWYG F! 777 +
ZWZG ! AB )!
ZW[G F!I $ F! 781~

ZW\G % * 1+

ZW]G told I
ZWAG LN S
ZW_G @ 1@
@ $

@+ $ =

ZW'G E
ZXWG =
ZXXG %
ZXYG s Lo
ZXZG +
ZX[G $
ZX\G + o, + F
ZX]G - $
ZXAG
ZX_GE ' F! [ # F!
ZX G $ >
ZYWG ! AB)A AB4 !
ZYXGE 3 - +G/ F!
ZYYG %

ZYZG )<!
ZY[G=8% ?!! % %! ?
ZY\G '
ZY]G ! % !

ZYAG=$ 11 11$ $ 4+ !

1%

0

L %6 FI¥

*|

? 25

E 3 -

$$

=I¥]

I#0 $& %

$ +

B $ G3 -

$ %

4!

For Review Only

+ $ !
%WF! ? > %! ?2 > +F!
F! S Fl@!
1, M@ $,!'@
IF! .

IM% 6 "l 66

/9 > M1 & (
0 $ $ 0
4 8

NQQ>>>! NO)

B! &

A4 AB<!

[ FI= W F'!I g2

1% $ !

XYG

Page 12 of 45
% :

<< <<Al

11! %l

1* I
+H @

F! E/ $ H

4 <!



Page 13 of 45 For Review Only
ZY_G= F!I = IFl = %! ?! F! 1 ( F* .> IFl $?> E!
ZY G @ $ $ 3 ;% 0 * !
ZZWG & ' NAB8 SN !)8Q A8
ZZXG!
ZZYG
Z27ZG
ZZ[G
ZZ\G6 + , $ ;% 5,;% : > 0 5%
271G : $ 5> : %1

227G 5% > *$ % 5% % , | B

Z[YG $ %" $ $5 "0

Z[ZG %" + 152+ 8 > ,% $ $ 5H I

z[[¢ % %06 5 (!Bl+ $
Z[\G 5- 4: @ $ 6%
Z[]1G5 > % $ $ > ! ) $%

Z["G > 3 $ > $ I+

XZG



Z\G 6 + 7 +

zZ\l1c $

Z\"G -

)

Z\_ G @

Z\"G

ZIWG > $ 5-

ZIXG %

Z]YG 5% 15 $ 5:% H

2126 (1B!

Z]1[G

Z]\G 6 + 8 "@ 5*

Z]16 $ 50(: $"

z]1"G $ % (!-
Z]1_G

Z]’G 6 +9 "@ % 5% %0 6

Z"WG $ H |
ZAXGH# !
Z Y G1l 1#"?1-

ZNZG- # 5@# # #E*!! 5F

Zr[G & ! 5,1-."!
Z"MN\G
Z"]G

zrng M #

?1#=! 5:

$ +40606%.1 5(;

For Review Only Page 14 of 45

(r? %0

$ 5X
5?: $5:

%0

%0

1 5* 9.

(! & @*! 5:
S@# # #E*! 5"
b (

5? U..-@*..!!

# S5?1#=115

51:

K!

1' 522 %

%



Page 15 of 45 For Review Only

zZ.YG ;[ ! ' $ ' $3!

Z [G6 + . " + 1% 5,:%: >

Z \G 1 5 $ ?22*% !

Z "G6 + 7 + $$ 2% % $ 5- 4. > %

zZ G > $ ! > 1 5 $ ?22*%

Z°WG

Z'XG + % 5%" $ $5*:

Z°'YG% $ 1° 5 ('* :$ 3 6 !
Z°2G

Z'[G

X\G



AFRICA

SOUTH AMERICA



Page 17 of 45

For Review Only

INTERVALS (SHALLOW-WATER LIMESTONE LITHOTYPES) SAMPLES o
(€M) (M-mudstone, W-wackestone, P-packstone, G-grainstone, F-floatstone) (cm) } PGE (cm) .
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e
w7 Sl small fault
~. ? o
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120 7 (120)
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Blank corrected concentrations (ppb)

Int-1
Int-2
Int-3
Int-4
K-Pg clay
Int-5
Int-6
Int-7
Int-8

Blanks

Blank-A
Blank-B

Ir
0,02
0,09
0,04
0,39

2,86
0,09
0,10
0,17
0,06

<0.02
<0.02

Certified reference materials

TDB1
WPR1
WMG1

Certified reference materials (Expected values)
TDB1

WPR1
WMG1

Ir
0,07
11,4
22,3

Ir
0,1
11,5
24,1

Ru
0,03
0,07
0,03
0,34

3,27
0,08
0,08
0,12
0,08

Ru
<0.01
<0.01

Ru
0,12
14,3

48,0

Ru
0,15
13,5
46,4

Rh
0,10
0,09
0,10
0,46

4,80
0,15
0,17
0,16
0,14

Rh
0,07
<0.05

Rh
0,26
21,8
30,0

Rh
0,3
22
34,7

For Review Only

Pt
0,10
0,14
0,11
0,18

1,03
0,08
0,07
0,16
0,20

Pt
<0.02
0,05

Pt
0,65
12,8

25,9

Pt
0,7
13,4
26,3

Pd
0,58
1,35
2,71
2,52
10,06
1,59
0,95
2,66
2,27

Pd
0,27
0,32

Pd
5,48
274
748

Pd
58+/-1.1
285
731

Au
2,24
1,11
1,70
2,58

6,37
0,83
0,67
1,27
1,87

Au
0,24
0,30

Au

23,6
228
382

Au

224 +/-1.4
235
382

0,35
0,30
1,16
1,04
2,12
0,80
0,56
1,48
2,02

0,13
0,21

6,71
41,1
116

6.3 +/-1.0
43
110
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Samples were prepared by nickel sulfide fire assay with Te co-precipitation. PGE and Au were determined by ICP-M8dblagy
is given in:

Huber et al. (2001) Geochemistry and petrology of Witwatersrand and Dwyka diamictites from South Africa: search for
extraterrestrial component: Geochimica et Cosmochimica Acta, v. 65, p. 2007-2016.

McDonald and Viljoen (2006) Platinum-group element geochemistry of mantle eclogites: a reconnaissanoéxuadiiths from the
Orapa kimberlite, Botswana. Appl. Earth Science (Trans. Inst. Min. Metall. B), 115, B81-93.

0,1 F

0,01 =
C -11- Int-1

G,) -
i~ - —O0—Int-2

'D -
g | —4— Int-3
S —o— Int-4
© 0,001 - —A— Int-5
= - —0—Int-6

[}

e i - 4% - Int-7

[} i
w -—+- Int-8

0,0001 - —e— K-Pg clay
0’00001 1 1 1 1 1 1
Os Ir Ru Rh Pt Pd Au

Page 28 of 45
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Cl chondrite normalized

(Tagle and Berlin 2008) 502 472 717 135 959 563 1
Os Ir Ru Rh Pt Pd Au
Int-1 4,76E-05 6,75E-05 1,33E-04 7,55E-04 6,08E-04 3,99E-03 2,49E-03
Int-2 1,70E-04 1,42E-04 1,28E-04 1,07E-03 1,41E-03 1,97E-03 2,17E-03
Int-3 7,02E-05 6,10E-05 1,36E-04 8,10E-04 2,82E-03 3,02E-03 8,34E-03
Int-4 7,69E-04 7,29E-04 6,44E-04 1,37E-03 2,63E-03 4,57E-03 7,48E-03
K-Pg clay 5,70E-03 6,93E-03 6,69E-03 7,63E-03 1,05E-02 1,13E-02 1,53E-02
Int-5 1,89E-04 1,78E-04 2,12E-04 5,65E-04 1,66E-03 1,48E-03 5,78E-03
Int-6 1,95E-04 1,72E-04 2,40E-04 5,50E-04 9,93E-04 1,19E-03 4,05E-03
Int-7 3,47E-04 2,51E-04 2,28E-04 1,17E-03 2,77E-03 2,26E-03 1,07E-02
Int-8 1,28E-04 1,59E-04 2,01E-04 1,48E-03 2,37E-03 3,33E-03 1,45E-02

Chondrite normalised PGE ratios
[Os/Ir)IN  [Ru/lr]N  [Rh/Ir]N  [P/IF}N  [Pd/Ir]N  [Ru/Rh]N

Int-1 0,71 1,97 11,19 9,02 59,10 0,18
Int-2 1,20 0,90 7,51 9,90 13,87 0,12
Int-3 1,15 2,24 13,29 46,32 49,59 0,17
Int-4 1,05 0,88 1,88 3,60 6,28 0,47
K-Pg clay 0,82 0,97 1,10 1,51 1,63 0,88
Int-5 1,06 1,19 3,18 9,34 8,33 0,38
Int-6 1,13 1,39 3,19 5,76 6,89 0,44
Int-7 1,39 0,91 4,66 11,06 9,00 0,19
Int-8 0,81 1,27 9,27 14,88 20,89 0,14

0,63 0,754317
0,75 0,898589
0,78 0,934902
0,29 0,344347
0,74 0,890167
0,83 0,997595
0,88 1,052635
0,62 0,743591
0,57 0,689753
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