University

W Durham

AR

Durham E-Theses

Late Jurassic Sedimentation in the Boreal-Tethyan
Seaway: climate modelling, geochemistry, and
petrography of the Kimmeridge Clay Formation

ATAR, ELIZABETH, FILIZ LINDSAY

How to cite:

ATAR, ELIZABETH,FILIZ,LINDSAY (2019) Late Jurassic Sedimentation in the Boreal-Tethyan
Seaway: climate modelling, geochemistry, and petrography of the Kimmeridge Clay Formation, Durham
theses, Durham University. Available at Durham E-Theses Online: http://etheses.dur.ac.uk/13132/

Use policy

The full-text may be used and/or reproduced, and given to third parties in any format or medium, without prior permission or
charge, for personal research or study, educational, or not-for-profit purposes provided that:

e a full bibliographic reference is made to the original source
e a link is made to the metadata record in Durham E-Theses
e the full-text is not changed in any way

The full-text must not be sold in any format or medium without the formal permission of the copyright holders.

Please consult the full Durham E-Theses policy for further details.

Academic Support Office, The Palatine Centre, Durham University, Stockton Road, Durham, DH1 3LE
e-mail: e-theses.admin@durham.ac.uk Tel: +44 0191 334 6107
http://etheses.dur.ac.uk


http://www.dur.ac.uk
http://etheses.dur.ac.uk/13132/
 http://etheses.dur.ac.uk/13132/ 
http://etheses.dur.ac.uk/policies/
http://etheses.dur.ac.uk

EB 37.00 14/03/2019

EDS Layered Image 1

OXFO

INSTRUMENTS

The Business of Science®



EB 37.00 14/03/2019

Si K series Al K series Ca K series

S K series K K series Fe K series

50pm

50pm

[N

The Business of Science®



EB 37.00 14/03/2019

Mg K series Ti K series EDS Layered Image 3

50pm 50pm

Cl K series Na K series

50pm

50pm

The Business of Science®



EB 68.00 23/01/2018

The Business of Science®



EB 68.00 23/01/2018

CKal_2 Si Kal S Kal

Ca Kal

[N

The Business of Science®



EB 68.00 23/01/2018

Mg Kal_2 Ti Kal Na Kal_2

[N

The Business of Science®



EB 68.00 23/01/2018

Fe Kal Mn Kal

[N

The Business of Science®



EB 68.00 23/01/2018

The Business of Science®



EB 68.00 23/01/2018

Si Kal O Kal CKal_2
! 25um ' ' 25um ' ! 25um '

S Kal Al Kal Ca Kal
! 25um ! ! 25um ' ! 25um !

X

The Business of Science®



EB 68.00 23/01/2018

Mg Kal_2 Na Kal_2 Ti Kal

25um
P Kal

25um 25um

The Business of Science®



EB 68.00 23/01/2018

Cl Kal

25um

[N

The Business of Science®



EB 68.00 23/01/2018

EDS Layered Image 3

INSTRUMENTS

The Business of Science®



EB 68.00 23/01/2018

CKal_2 Si Kal EDS Layered Image 4

50pm 25pm

O Kal Al Kal

50pm

X

The Business of Science®



EB 68.00 23/01/2018

Mg Kal_2 P Kal

Ti Kal K Kal Fe Kal

50pm

[N

The Business of Science®



EB 68.00 23/01/2018

Mn Kol

OXFORD

INSTRUMENTS

The Business of Science®



EB 68.00 23/01/2018

EDS Layered Image 4

OXFORD

INSTRUMENTS

The Business of Science®



EB 68.00 23/01/2018

CKal_2 Si Kal S Kal

 sc,.. 1 r sc,..
25um 25pm

O Kal Al Kal Ca Kal

| TS | | T S— |
2 2

Spm Spm

[N

The Business of Science®



EB 68.00 23/01/2018

Mg Kal_2 P Kal Na Kal_2

 sc,.. 1 m sc,.. 1 r sc,.. 0
25um 25pum 25pm

Ti Kal K Kal Fe Kal

Feo

T '-‘v Vet e o
s ‘,«’73 ﬂ."..‘ql,’.ﬁm‘&‘*",
JAANS vy

T s Z

tare

 sc,.. 1 | TS |
25pm 25pm

The Business of Science®



EB 68.00 23/01/2018

Cl Kal Mn Kal

 sc,.. 1 r sc,.. 0
25pum 25pm

The Business of Science®



EB 68.00 23/01/2018

EDS Layered Image 5

OXFO

INSTRUMENTS

The Business of Science®



EB 68.00 23/01/2018

S Kal

r sc,.. 0
25pm

Al Kal Ca Kal Mg Kal_2

 sc,.. 1 | T S— | | T S— |

25um 25pum 25pm

[N

The Business of Science®



EB 68.00 23/01/2018

Ti Kal P Kal Na Kal_2

mr sc,.. 1 m sc,.. 0
25pum 25pm

Fe Kal Cl Kal

| TS | | T S— |

25pum 25pm

The Business of Science®



EB 68.00 23/01/2018

Mn Kal

m sc,.. 1
25um

The Business of Science®



EB 68.00 23/01/2018

ES Layered Image 6

A
' 50pm

QXFORD

The Business of Science®



EB 68.00 23/01/2018

CKal_2

50pm
O Kal Al Kal Ca Kal

50pm

50pm 50pm

[N

The Business of Science®



EB 68.00 23/01/2018

Mg Kal_2 P Kal K Kal
' 50pm . y 50pm . : 50pm '

Na Kal_2 Ti Kol Fe Kal
: 50pm . d 50pm .

The Business of Science®



EB 68.00 23/01/2018

Cl Kal Mn Kal

T a—— | T e—— |

50pm 50pm

The Business of Science®



EB 68.00 23/01/2018

EDS Layered Image 7

Sis] s | Sl ecvon
0

50pm

QXFORD

The Business of Science®



EB 68.00 23/01/2018

CKal_2

Al Kal Ca Kal

J 50pm . d 50pm y ) 50pm '

[N

The Business of Science®



EB 68.00 23/01/2018

Na Kal_2 P Kal Mg Kal_2

T a— |

50pm [ ——

50pm

K Kal Ti Kal Fe Kal

| T e—— | | e—— | | I e— |

50pm 50pm 50pm

The Business of Science®



EB 68.00 23/01/2018

Cl Kal Mn Kol

: 50pm . J 50pm y

The Business of Science®



EB 3751a 14/03/2019

EDS Layered Image 1

:' AT
D 12>

)
I

X

The Business of Science®



EB 3751a 14/03/2019

Si K series O K series Al K series

Ca K series C K series Mg K series

[N

The Business of Science®



EB 3751a 14/03/2019

K K series Fe K series Ti K series

Spum l I Sum ' ' Sum !

P K series S K series Na K series

' Sum ! A Sum 1 f

The Business of Science®



EB 3751a 14/03/2019

Cl K series

The Business of Science®



EB 3751a 14/03/2019

EDS Layered Image 2

Bl 8o
Spm

X

The Business of Science®



EB 3751a 14/03/2019

Si Kal O Kal Al Kal

X

The Business of Science®



EB 3751a 14/03/2019

K Kal Na Kal_2 P Kal

S Kol Cl Kal Fe Kal

X

The Business of Science®



EB 3751a 14/03/2019

Ti Kal

X

The Business of Science®



EB 3760 maps 14/03/2019

EDS Layered Image 1

QXFORD

The Business of Science®



EB 3760 maps 14/03/2019

Ca Kal O Kal EDS Layered Image 2

T | | T S |
1 10pm

Al Kal

| T S | | T S | | T S |
10pm 10pm 10pm

[N

The Business of Science®



EB 3760 maps 14/03/2019

S Kal EDS Layered Image 2 P Kal

0. 1
10pm ' 100pm '

Na Kal_2 EDS Layered Image 2 Fe Kal

X

The Business of Science®



EB 3760 maps 14/03/2019

Ti Kal

10pm

The Business of Science®



EB 3760 maps 14/03/2019

-

INSTRUMENTS

The Business of Science®



EB 3760 maps 14/03/2019

Si Kal O Kal Al Kal

S Kal

X

The Business of Science®



EB 3760 maps 14/03/2019

K Kal MNa Kal 2 P Kal

| T L
! 100pm ' 100um ' 100pm '

Fe Kal Cl Kal Ti Kol

 snm- 1
! 100pm ! ! 100pm ' 100wm

The Business of Science®



EB 33.17 Site 1 14/03/2019

QXFORD

The Business of Science®



EB 33.17 Site 1 14/03/2019

Si Kal O Kal Al Kal

25um
Ca Kal

25um 25um

25um

X

The Business of Science®



EB 33.17 Site 1 14/03/2019

S Kal P Kal Na Kal_2
' 25um I y 25um ' : 25um '

Fe Kal Cl Kal Ti Kal
J 25um ' d 25um ' : 25um !

The Business of Science®



EB 33.17 Site 3 14/03/2019

EDS Layered Image 2

Al o 5 20 O] cectron I8
I 1

10pm




EB 33.17 Site 3 14/03/2019

O Kal Ca Kal

' 10pm . y 10pm . : 10pm y

Al Kal Mg Kal_2 K Kal

J 10pm . d 10pm . : 10pm y

The Business of Science®



EB 33.17 Site 3 14/03/2019

P Kal S Kal Na Kal_2

10pm 10pm 10pm

Cl Kal Fe Kal Ti Kal

10pm

10pm 10pm

The Business of Science®



EB 33.17 Site 4 14/03/2019

EDS Layered Image 3

O GOND, |

INSTRUMENTS

The Business of Science®



EB 33.17 Site 4 14/03/2019

Al Kal S Kal

—— ~Topm M 1opm !

Fe Kal EDS Layered Image 4

WL P

~ -
.\

J 10pm . d 10pm y '

[N

The Business of Science®



EB 33.17 Site 4 14/03/2019

Mg Kal_2 P Kal Cl Kal

10pm

10pm 10pm

Ti Kal

10pm

The Business of Science®



EB 36.92 31/10/2017

EB 3751a 14/03/2019

EDS Layered Image 2

A c [ 8i] eecvon

b Sam 3

WS

I )
INSTRUMENTS

T Puaneos of Suma™

QXFORD

The Business of Science®



EB 36.92 31/10/2017

EB 3751a 14/03/2019

EDS Layered Image 1

o ]

Spm

OXIRD

INSTRUMNMENTS

T Puaneos of Suma™

X

The Business of Science®



EB 36.92 31/10/2017

EDS Layered Image 8

- -8~
ON Bt
1

OXFORD

INSTRUMENTS

The Business of Science®



EB 36.92 31/10/2017

CKal_2 Al Kal Si Kal

J 100pm . y 100pm .

S Kal O Kal Ca Kal

The Business of Science®



EB 36.92 31/10/2017

Cl Kal Ti Kal P Kal

' 100pm . y 100pm . : 100pm '

K Kal Mg Kal_2

M 100pm ! M 100pm ! M 100pm !

The Business of Science®



Scan_stopped_MH 31/10/2017

. = ... " '?. -
] s|S A OIE] cecron
r 100pm 1

OXFORD

INSTRUMENTS

The Business of Science®



Scan_stopped_MH 31/10/2017

Al Kal Si Kal Yb Ma

' 100pm . : 100pm y

CKal_2 O Kal

M 100pm !

The Business of Science®



Scan_stopped_MH 31/10/2017

Ca Kal Fe Kal Cl Kal

: 100pm y

K Kal

M 100pm !

OXFORD

INSTRUMENTS

The Business of Science®



	EB 37.00_Site 1_2019-03-14_20-43-44
	EB 68.00_Site 1
	EB 68.00_Site 2
	EB 68.00_Site 3
	EB 68.00_Site 4
	EB 68.00_Site 5
	EB 68.00_Site 6
	EB 68.00_Site 7_
	EB 3751a_Site 1_2019-03-14_20-42-33
	EB 3751a_Site 2_2019-03-14_20-42-51
	EB 3760 maps_Site 1_2019-03-14_20-44-35
	EB 3760 maps_Site 2_2019-03-14_20-44-51
	EB33.17_Site 3_2019-03-14_20-38-01
	Project 1_Site 3_2019-03-14_20-38-30
	Project 1_Site 4_2019-03-14_20-38-55
	Scan_stopped_MH_Site 6_2017-10-31_16-35-56
	Scan_stopped_MH_Site 18_2017-10-31_16-34-19

