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WHY USE CLSM ON SEDIMENTARY

ORGANIC MATTER?

JIMany applications

JTechnique is broadly
underutilized

JHigh resolution (~200 nm)
J2-D and 3-D imaging

13-D reconstructions, video
INon-destructive
JFluorescence spectroscopy
JUseful for organic petrology!

Images courtesy Bob Burruss, USGS "



CLSM WG UPDATE 2018

Working Group approved in
Potsdam 2015

UNote in ICCP News 63, 2015

JPresentation at GSA,
Baltimore Nov 2015

Hackley and Kus, 2015 ...
dUser survey sent Feb 2016

WG presentations Houston
2016, Bucharest 2017

dWebpage established
October 2017 (thanks
Stavros)




ACTIVITIES 2018

1 Kimmeridge sample selected for WG
study in late 2017

1 Sample distributed April 2018 to 13
participants, with no instructions

J Results received from 2 1/
participants up to September 2018

] Outline from here: sample
information, supporting work (ion
milling), CLSM WG results up to now

Hackley et al., 2013



CLSM WG SAMPLE: KIMMERIDGE CLAY

Kimmeridge Clay: KC-1

= Kimmeridge Blackstone
=" BRo: 0.29%

=" VRo: 0.42%

= Tmax: 409°C

" TOC: 44.1 wt. %

= HI: 737 mg HC/g TOC

= Fluorescent AOM, minor solid
bitumen, vitrinite/inertinite,
micrinite

= Other data ....
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Sample : E170501_003a_Kimmeridge_post_ion1_bit

Measurecount = 100
Reflectance Rr = 0.381 %
s = 0.025 %

030 - 035 % R 6.0 %
035 - 040 % R 74.0 %

Fe506143

T ekl
Date 10/31/2017 1:49PM
Operator Javin

Printed 10/31/2017

040 - 045 % R 20.0 %
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PRE-ION MILLING
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POST-ION MILLING
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Not on correlative areas — exposure of nano-sulfides causes increase in RMS



CLSM WG RESULTS 2018

Contributors to-date:

J Paul Hackley (1/2 result)
] Jolanta Kus, BGR
J Andy Czaja, Univ. Cincinnati B

J Isabel Suarez-Ruiz (hint of
result), INCAR




CLSM WG RESULTS 2018

Kimmeridge Clay: KC-1

=" Image stack (128)
=141 x141 x11 ym

= 405 nm diode laser

" 470 nm HyD detection
= 63x oil, 1.4NA

= Image shows highest
intensity response in
volume
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CLSM WG RESULTS 201¢
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Cocoliths,
replacement with
framboidal pyrite (red
arrows)

Framboidal pyrite
(blue colour)

Jolanta Kus



CLSM WG RESULTS 2041 &

Botryococcus: Branch
with four openings
(red arrows)

Framboidal pyrite

(blue colour)

0 um 10 Jolanta Kus
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CLSM WG RESULTS 201

0 pm 10

The same CLSM-
image as previous
slide but at a depth of
2-3 pm below surface
of the pellet

Botryococcus: Branch
with four openings
(red arrows)

Framboidal pyrite
(blue colour)

Jolanta Kus
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Pyrite fluorescence
imaged with 458 nm
excitation, 480-495
bandpass
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CLSM WG 2018 SUMMARY

Summary:

Kimmeridge Clay sample selected
Distributed to 13 persons
Results received from 2.5 persons

lon milling causes Ro increase to
AOM

AFM suggests this is due to flattening

OO0 0O

O

3-D rendering from image stacks
Pyrite fluorescence(?)
Botryococcus(?)

Halos around pyrite framboids(?)
] Awaiting results from others

OO0 0O
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