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Chattanooga Shale, Tennessee 

(https://mudstone.sitehost.iu.edu/field-photos-1.htm)
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Different scales of observation of shales. Core and thin section 
photos from Dr Wan Yang. SEM image from Lin et al. (2017) 
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Mineralogy, texture, 
microstructure, 
boundary relations

Depositional processes of 
individual and sets of  
lamina

Elemental and isotopic 
concentration

Depositional processes, 
source, water chemistry, 

Distinguish allogenic from 
autogenic controls

• Cores analysis

• Thin section analysis

• SEM analysis

• X-ray diffractometry

• Spectral analysis 

• Gamma analysis

Orbital signals, 
sedimentation rates

• Geochemical analysis

▪XRF/ICP-MS

• Statistics

▪Principle component 
analysis?

▪Cluster analysis?

Shale classification
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Coursework

Literature review

Undertake experiments

Field/core study

Analyze results

Writing thesis, manuscripts

Qualifying 
exam

Comprehensive 
exam

Thesis 
defense



Analysis Unit cost ($) units Total ($)

SEM 22 100 hours 2200

Thin section 40 100 samples 4000

Geochemical analysis 100 100 samples 10000

Grand total 16,200

Field Study:
gas, rental car, lodging, field gears, etc.  
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Lazar et al. ( 2015)

> 63 µm

32 – 63 µm < 8 µm



The Next Phase Of The Shale Oil Revolution - Storing CO2 With Shale EOR (US Energy 
Association)
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