
Tight Rock Core Analysis 

Instructor: Christopher R. Clarkson 

Date: September 9 and 10, 2021 – 2 Day Course 

Objectives:  

Low-permeability ('tight') reservoirs are an important target of exploitation for the Canadian oil 

and gas industry, yet reservoir characterization methods for these reservoir types are still in 

their infancy.  Cores, or more generally, reservoir samples, are a primary source of 

petrophysical, geochemical and geomechanical information, but analysis techniques are 

evolving and much debated in the industry. 

This course on tight rock core analysis reviews the state-of-the-art methods currently used to 

derive key reservoir properties from reservoir samples.  Application of "routine" core analysis 

techniques for determination of porosity, pore size distributions, and permeability will be 

discussed, and limitations highlighted.  Special core analysis methods to obtain wettability 

(macro- and micro-wettability), liquid and relative permeability, incremental oil recovery (using 

surfactants and gas injection), and rock mechanical properties will be reviewed. Finally, a 

rigorous workflow for evaluating tight reservoir samples is reviewed and demonstrated using 

several tight/shale gas, oil and liquid-rich play examples from Western Canada. 

Course Outline 

• Introduction 

• Course Learning Objectives 

• Field Development and Experimental Workflow 

• Routine Measurements 

• Core Preparation 

• Porosity 

• Pore Size Distribution 

• Permeability 

• Stress-Dependence of Porosity and Permeability 

• Mercury Intrusion: Capillary Pressure  

• Special Core Analysis 

• Wettability (macro- and micro-wettability) 

• Liquid Permeability 

• Relative Permeability 

• Imbibition (incremental oil recovery) 

• Core-Flooding (incremental oil recovery) 

• Rock Mechanical Properties 



The course participant will be provided with a rigorous workflow for evaluating key 

petrophysical, geochemical and rock mechanical properties from tight core samples.  

Experimental methods used for their determination, as well as the theory behind, and practical 

limits of, these techniques will be reviewed.  The primary objectives of this course are therefore 

to: 

1. Review the application of "routine" experimental methods and theory to tight core 

analysis, and discuss advantages and disadvantages of these methods. 

2. Overview special core analysis methods, and highlight recent advances. 

3. Introduce new and evolving techniques for deriving petrophysical, geochemical, and 

geomechanical properties from core samples, including drill cuttings. 

4. Introduce a rigorous workflow, progressing from non-destructive to destructive analysis 

methods, for analysis of tight core and reservoir samples. 

5. Demonstrate applications of this workflow to several Western Canadian tight/shale gas, 

oil and liquid-rich plays.   

Who Should Attend? 

Geoscientists and engineers interested in gaining an understanding of the current methods 

used for tight rock analysis, and how they can be used in reservoir and hydraulic fracture 

characterization. 

Biography: 

Christopher R. Clarkson is a professor and the Ovintiv/Shell Chair in 

Unconventional Gas and Light Oil research in the Department of 

Geoscience and an adjunct professor with the Department of Chemical 

and Petroleum Engineering at the University of Calgary. His work focus 

in industry was on exploration for and development of unconventional 

gas (UG) and light oil (ULO) reservoirs. His research focus since coming 

to U of Calgary in 2009 has been on advanced reservoir characterization 

methods for UG-ULO, such as rate- and pressure-transient analysis, 

flowback analysis, and core analysis.  He is also interested in simulation of enhanced recovery 

processes in UG-ULO, and how these processes can be used to reduce greenhouse gas 

emissions.  Clarkson leads an industry-sponsored consortium called “Tight Oil Consortium”, 

focused on these research topics for unconventional light oil reservoirs in Western Canada. 

Clarkson holds a Ph.D. degree in geological engineering from the U. of British Columbia, 

Canada, and is the author of numerous articles in peer-reviewed scientific and engineering 

journals.  Clarkson was an SPE Distinguished Lecturer for the 2009/2010 lecture season, and is 

the recipient of the 2016 SPE Regional Reservoir Description and Dynamics Award and 2021 SPE 

Regional Formation Evaluation Award (Canadian Region) from the SPE. 

 Engineering from Stanford University in USA. He holds a Professional Engineer designation 

from APEGA and is a member of its Registration Committee. 

 



Registration Rates: 

CSPG Member - $1190.00 

Non-CSPG Member - $1310.00 

CPD Credits available: 16 

 

This course will be help virtually on Thursday and Friday, September 9th and 10th, 2021 

 


